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Abstract

It is relatively common for many mine workers in Australia to drive an average
of 240 kilometres to and from work following long shifts and shift blocks (Di Milia,
2006). This long distance commute sometimes occurs following alternating day and
night shift rosters of 12 to 14 hours. Shift work and irregular hours contribute to the
likelihood of an adverse event during the commute (Rogers, Holmes, & Spencer,
2001). In addition to the risks associated with driving following irregular hours and
long shifts, anecdotal evidence also suggests that these workers are not engaging in a
break following their shift prior to driving home. This behaviour further exacerbates
the risk of an adverse outcome during the commute. In a 2010-11 report regarding
work-related fatalities in Australia, the highest commuter fatality rate was recorded
by the mining industry, representing 2.44 commuter deaths per 100,000 workers
(Safe Work Australia, 2012). However, despite the readily identifiable risks and the
poor safety performance of the industry in respect to commuting fatalities, there is
limited research in respect of commuting behaviours of mine workers, and little is
known about the factors that influence these workers to leave a site immediately
following their shift.

The aim of the current program of research was to explore the reasons why
mine workers drive home from site immediately following shifts in order to devise
potential interventions which might reduce the adverse outcomes of such commuting
behaviour. The program of research comprised four studies that initially explore and
explain issues and impacts of driving-related commuting within the mining industry,
and then explain behavioural intentions associated with the decision to drive home
immediately. The core objective of this research is exploratory in nature, given the
limited research that has previously examined driving-related commuting decisions.
This exploration focuses primarily on individual, social, and organisational

influences on driving intentions and how a focused examination of these influences
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can be used to identify opportunities for interventions to guide industry efforts to
limit or prevent the risk of adverse outcomes associated with the drive home after
shift.

The primary catalyst for this program of research was the 2011 Coronial
Inquiry investigating the road crash-related deaths of two mine workers. The mine
workers were engaged in their commute at the time of the crashes. The Coroner
made recommendations primarily associated with fatigue management and
education. Given the industry is very safety conscious and a large number of risk
management tools are associated with fatigue and journey management, this research
challenges the current focus of journey management by exploring the influences of
miners’ driving decisions at the end of shifts.

The research program was informed by a review of the history of the mining
industry in Australia, focusing mainly on individual factors that influence the
prevalence of workers engaging in the mining lifestyle in Australia. Social impacts
associated with engaging in a transient lifestyle, as well as the reasons associated
with the migration of the workforce toward coastal or larger communities, were
considered in order to contextualise the reasons for commuting such significant
distances. An examination of literature associated with rural and remote driving and
fatigued driving revealed situational risks associated with the driving-related
commute. The overlap between the on- and off-site nature of the behaviour
highlighted the need to understand the organisational and industrial influences
associated with the behaviour; as such, examination of employment structures, as
well as rostering and shift times on the commute, were considered. These individual,
social and organisational factors directed the focus of the research program. The
exploratory and iterative nature of the research program supported the use of three
key theories to explain why mine workers drive home immediately following shift
blocks. Firstly, the Theory of Planned Behaviour (TPB), including attitudes,
subjective norms and perceived behavioural control, assisted in the explanation of

individual and social influences on intention to drive home immediately following
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shifts. Secondly, considering the strong social influence identified throughout the
research program, the social norms approach guided the exploration of individual
perceptions of industry behaviour and significant others’ approval, and how those
social influences influenced driving immediately following shifts. Finally,
organisational safety theory, including safety performance and safety climate, guided
the exploration of safety behaviours by accounting for individual perceptions of site
and journey safety performance and compliance.

Study 1 was a descriptive study that examined a secondary data set of workers’
compensation journey claims. The study examined 282 cases associated with
commuting crashes in the mining industry in Queensland between June 2009 and
July 2013. The primary aim of Study 1 was to examine the circumstances of motor
vehicle crashes associated with the drive-in/drive-out (DIDO) workforce in
Queensland. This study also examined the costs incurred by industry as a result of
workers’ compensation and journey claims to provide a financial impact incurred by
industry as a result of commuting crashes. The study found a large variation in the
financial impact associated with general workplace claims and journey claims, with a
difference of approximately $20,000 in compensation. The crash circumstances
identified in Study 1 were primarily related to fatigued and rural and remote driving.
The frequency of workers encountering these circumstances was examined further in
Studies 3 and 4.

Study 2 was made up of two parts to define the legislative parameters within a
Queensland context to understand the environment in which this commuting
behaviour occurs. The first part of Study 2, Study 2a, was a critical examination of
the relevant legislation, industry standards and organisational policy documents
analysed using a top-down approach (i.e., legislation through to internal
organisational policy). The second part of Study 2, Study 2b, sought confirmation of
the findings of the critical review by examining the perceptions of eight site safety
experts from the target mine site. The data from the focus group were analysed using

thematic analysis. Examination of the legislation, industry standards and
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organisational policy in Study 2a revealed a key focus on on-site related fatigue
risks. As such, the primary focus of organisational policy centres on the journey fo
work to ensure that the worker is fit to perform their duties once they commence on
day one of their rostered shift block. Therefore, the focus of organisational policy on
the journey home is restricted to limiting hours of work and commute time to not
exceed a total of 14 hours in a 24 hour period. The site safety experts agreed that the
primary focus of organisational safety policy was based on managing site-related
fatigue risks and therefore organisational policy focused on the journey to work. The
site safety experts also highlighted the general approach to journey management and
limitations in the ability to enforce this off-site behaviour. The findings also revealed
that the safety experts perceived that workers drive home immediately following
shifts primarily due to social influences. The findings of Study 2 were used to guide
Studies 3 and 4 in the research program, particularly confirming the importance to
focus on the journey home.

Study 3 consisted of 37 semi-structured, in-depth interviews with workers at all
levels of the mine site, from management to labourers. This study was the first study
in the research program to gain an understanding of the key influences on workers’
intentions from individual, social, organisational and situational perspectives.
Extending on Study 1 and Study 2, Study 3 explored the situational influences
identified in Study 1 and the organisational influences identified in Study 2.
Extending beyond those themes, this study also explored attitudes toward the
commute, social influences, and risk perceptions. The data was analysed through two
steps. The first step was a thematic analysis, through which eight themes were
identified. The thematic analysis confirmed the suitability of exploring driving-
related commuting behaviour using the TPB. The second step was a theoretical
alignment with the TPB. The findings of the in-depth interviews demonstrated that
workers minimise risks by planning the commute and implementing controls to
justify their commuting behaviour. A large component of commuting behaviour, as a

finding of the in-depth interviews, is that as a result of social influences, including
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perceptions of what others in the industry do following shifts, driving immediately
following shifts is acceptable, and the perception that significant others support and
approve the worker driving home immediately following a shift, with some even
pressuring the worker to leave immediately. The critical beliefs associated with
workers’ attitudes, subjective norms and perceived behavioral control, also follow
the themes associated with risk identification and social influences. These themes
were used to further understand underlying beliefs and key influences of intentions in
Study 4.

Study 4 comprised three parts reporting the results of a cross-section survey
conducted with 461 participants from all organisational levels of the target mine site.
The survey was made up of measures adapted from existing scales to fit within the
context of driving home from mine sites following shift blocks. There were two
surveys developed using identical measures; however, one survey focused on
behavioral intentions following day shifts (N=239) and the other on night shifts
(N=222). The measures focused on four key areas, the traditional TPB measures,
social norms approach measures, safety climate measures and driver behaviour
measures. Study 4a examined group differences between driving immediately
following day and night shifts, occupation and employment type, as well as worker
intention to drive home immediately, when considering situational driving risks such
as risks associated with rural and remote driving and fatigued driving. The risks are
readily identifiable by considering that the average distance travelled following both
day and night shift was 437 kilometres, or approximately four and a half hours. The
key finding was the higher intention of those workers finishing day shifts to drive
home immediately following the shift.

Study 4b explained the key influences identified in the previous studies using
the TPB, augmented with key findings identified throughout the research program.
Regression analysis predicted intentions to drive home immediately following day
and night shifts using TPB measures, the perception of others in the industry driving

home immediately, the perceived approval of supervisors, and the perception of safe
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journey practices. The multiple regression analysis supported the use of the TPB to
explain intentions to drive home immediately following shifts. The predictors
explained 77% of the variance in intention to drive immediately following night
shifts, and 74% of the variance in intention to drive immediately following day
shifts. The TPB predictors of attitude, subjective norms and perceived behavioural
control (PBC) were strong predictors of intention for both the day and night sample.
Intentions were further predicted by the perception that others in the industry
engaged in the behaviour for both the day and night shift sample. For night shifts,
those who were less likely to apply safe journey practices also predicted intention to
drive immediately. These findings were used to consider some preliminary
opportunities for interventions.

The final analysis within Study 4, Study 4c, was undertaken to identify
additional opportunities for interventions through consideration of the underlying
beliefs of attitudes, subjective norms and PBC. These beliefs were drawn from an
analysis of the in-depth interviews to identify advantages and disadvantages,
facilitators and barriers, as well as to identify those who approve and disapprove of
the behaviour. A step-wise regression analysis was performed in line with the
recommendations of von Haeften et al. (2001). The analysis identified that key
opportunities for interventions vary depending on whether the worker is finishing a
day or night shift. The disadvantage of leaving immediately following a shift
associated with putting others at risk was consistent across the day and night sample.
This highlights a potential efficacy for developing an education campaign associated
with the risks associated with leaving immediately, and who may be at risk by
engaging in this behaviour. An additional efficacy can be gained by educating family
and challenging their approval of the workers’ intention to leave immediately
following shifts. Beyond these two underlying beliefs, opportunities for interventions
are then specific to the shift type, highlighting that a one-size fits all approach may

not be the most appropriate method for behaviour change.
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Overall, this thesis presents findings from four studies to investigate why mine
workers drive home immediately following shift blocks. The findings from these
studies highlight a number of theoretical and practical implications for driving-
related commuting which can be applied to several contexts. The research program
ultimately presented opportunities for interventions which can be used to
complement the current approach of fatigue management education and policy. The
program of research identifies a new direction for post-shift safety policy in respect
of driving home from site following shift blocks in the mining industry, by
challenging the current focus of journey management. The key practical implications
of the research are associated with acknowledging the difference between behaviour
following day and night shift blocks; education in respect of the responsibility for the
commute; understanding how risk assessing techniques are being applied to this
context; challenging the focus of fatigue management and highlighting the need for

an integrated approach which considers factors in addition to fatigue management.
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Chapter 1: Introduction

1.1 INTRODUCTION

Long distance commuting to and from mine sites following long shifts and
shift blocks is widespread in the mining industry in Australia. Distances of 240
kilometres or more are not unusual and these journeys occur following day and night
shifts of 12 to 14 hours (Di Milia & Bowden, 2007). There is a large amount of
research that demonstrates that shift work and irregular hours, coupled with
travelling significant distances, contribute to the likelihood of an adverse outcome
while driving (Rogers et al., 2001). Despite the acknowledgement of these risks,
workers continue to engage in these long commutes, with some leaving immediately
at the conclusion of the shift block. This behaviour further exacerbates the risk of an
adverse outcome during the commute.

The mining industry in Australia is relatively safety conscious. As a result of a
2011 Coronial Inquiry into the driving-related commuting deaths of two Queensland
mine workers, the industry has been focused on developing fatigue management
education and policies associated with driving-related commuting. While these risk
management tools are important, this research seeks to explore if there are other
factors that should be considered in addition to fatigue management education and
policies. Furthermore, mine and industry representatives acknowledge an issue
associated with mine workers leaving site immediately following shifts and as a
result of this issue are seeking appropriate intervention strategies. By focusing on a
mine site in Queensland, Australia, this research seeks to examine the key influences
affecting workers’ decisions to drive home from the worksite immediately after a
shift block, and to identify opportunities for interventions for consideration by the
industry. By analysing the reasons why these workers leave a site immediately after

shifts, this research challenges the focus of journey management and redirects the
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focus to encourage industry to implement interventions associated with behavioural
evidence for what is revealed to be a multifaceted problem.

This chapter outlines the background and the geographical area in which the
research was conducted (Section 1.2). The rationale of the research is presented in
Section 1.3, and Section 1.4 summarises the research aims and objectives which will
be considered further in Chapter 3. Section 1.5 introduces the theoretical framework
considered throughout this research program. The significance and scope of this
research is described in Sections 1.6. Finally, Section 1.7 includes an overview of the

remaining chapters of the thesis, and Section 1.8 summarises the chapter

1.2 BACKGROUND

Australian employees are increasingly choosing to commute long distances to
and from work for various reasons, including above average salaries, longer periods
away from work, and arguably, a higher quality work-life balance. This phenomenon
is particularly apparent within the resource industries, such as construction and
mining. The mining industry in Australia is a major contributor to the national
economy (Office of the Chief Economist, 2014). Over the past 10 years, this industry
has dramatically increased in size. Nationally, production doubled between 1990 and
2012, resulting in approximately 42,000 jobs in Queensland alone (Australian
Bureau of Statistics, 2012). While in recent times employment in mining industry has
decreased by approximately 6.9% from 2013-2015 due to falling coal and iron ore
prices, there are still more than 173,000 workers employed in the industry
(Australian Bureau of Statistics, 2016a), with almost 40,000 of those jobs being
based Queensland (Australian Bureau of Statistics, 2016b). In response to the mining
boom, mine sites opted to hire workers from all parts of Australia, typically on a fly-
in/fly/out (FIFO) or drive-in/drive-out (DIDO) basis (Infrastructure Planning and
Natural Resources Committee, 2015). This employment arrangement has continued,
despite the slight decrease in industry employment (Infrastructure Planning and

Natural Resources Committee, 2015).
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Trends indicate that a large proportion of workers reside in coastal
communities, which have greater access to facilities, services, and generally less
expensive housing compared to mining towns (Carrington & Hogg, 2011). The
nature of shifts and the roster results in workers staying on site for a shift block and
then commuting home on their rostered days off (RDO) (Infrastructure Planning and
Natural Resources Committee, 2015). These employees average 12 hour workdays
and on average commute approximately 240 kilometres home (Di Milia & Bowden,
2007). There are variations in the length of the shift block, e.g., 7 days on and 7 days
off (Infrastructure Planning and Natural Resources Committee, 2015), but typically
the structure of the shift block allows for workers to live two separate lives, a work
life and a home life. For the duration of the shift, workers are housed in work camps.
This industrial arrangement allows appropriately skilled workers from anywhere in
Australia to be employed. The employer benefits from this arrangement by
increasing their prospective resource pool (Cheshire, 2010), and the flexible working
arrangements benefit the employees (Taylor & Simmonds, 2009).

In reality the itinerant nature of the workforce is a double-edged sword.
Research indicates that there is short-term surge in the local community economy
(Ivanova, Rolfe, Lockie, & Timmer, 2007); however, mine workers face risks that
are no longer only associated with the performance of onsite duties, but now also
associated with long-distance commuting in rural areas (Di Milia & Bowden, 2007).
There are also risks to local communities, families, and individuals because of the
itinerant lifestyle adopted by these workers (Carrington, Hogg, & Mclntosh, 2011).
Given the surge in prevalence of this lifestyle across a wide range of industries,
research focusing on long-distance commuting and commuting following shiftwork
is increasing (e.g., Di Milia, 2006; Di Milia et al., 2011; Sutherland, Chur-Hansen, &
Winefield, 2016). However, a large proportion of the research on mine worker
commuting concentrates on FIFO workers and the associated impact on communities
resulting from their transience (e.g., Ivanova et al., 2007; Taylor & Simmonds,

2009). Most research articles, industry papers, and government reports limit the
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scope of research to the impacts resulting from the transience of the FIFO workforce
on workers and their families (e.g., Beach, Brereton, & CIliff, 2003; Haslam
McKenzie, 2010; Rolfe, 2011; Taylor & Simmonds, 2009). Also, there is more
research that focuses on the flying workforce rather than the driving workforce. This
limitation means that the DIDO workforce and the dangers associated with the actual
driving journey, factors influencing the driving journey, and associated driving
decisions, remain unexplored.

Research is yet to explore the overlap between individual and social influences
and how these influences affect driving decisions in respect of commuting. The
remote location of mine sites in Australia means that commuting following a shift
block results in a number of driving-related risks resulting from work (e.g., fatigue
resulting from length of shift) and the road (e.g., animals on the road) (Di Milia,
2006; Sheehan et al., 2008). These risks are amplified if, coupled with a long driving
distance in remote areas, the worker leaves immediately at the end of their shift (Di
Milia & Bowden, 2007). To the best of the writer’s knowledge, research to date has
not examined the reasons why workers engage in this risky behaviour, nor has an
examination focused specifically on DIDO workers, the road safety risks and the
influences on worker decisions to drive home immediately following long shift
blocks. There is some research that examines DIDO or shift workers commuting in
remote locations (e.g., Di Milia et al., 2011; Sutherland et al., 2016). Examination of
this previous research highlights the risks associated with leaving a site immediately
following shifts (Di Milia, 2006; Di Milia & Bowden, 2007; Di Milia et al., 2011).
There is also considerable support for further research into commuting within this
industry due to the statistics associated with road fatalities. In a 2010-11 report
regarding work-related fatalities in Australia, the highest commuter fatality rate
resulting from driving-related commuting crashes was recorded in the mining
industry. This represents 2.44 commuter deaths per 100,000 workers (Safe Work
Australia, 2012).
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There is a need to investigate the influences impacting workers’ decisions to
drive extended distances home from the mine site, immediately after shift blocks.
The limited previous research indicates the need for an exploration of workers’
decisions. With a Queensland Australia focus, the current program of research
explores the relationships between influences on individual decisions regarding
commuting home from work immediately after a shift block, in an attempt to identify
opportunities for interventions that might ameliorate the likelihood of adverse
driving outcomes among DIDO workers. More specifically, this research addresses
the broad research question of why do some workers leave the worksite immediately

after their shift block to drive home?

1.3 THE RESEARCH CONTEXT

This research was undertaken in the Australian coal mining industry, with a
focus on the state of Queensland. The research was conducted at one site based in the
Bowen Basin. This mine site employs approximately 600 staff on a DIDO basis. In
order to protect the interests of the organisation, the precise location is not revealed.
The variation in state legislative requirements in the Australian mining industry
makes it important to clarify the research context. For example, in New South Wales,
Western Australia and Queensland, mining health and safety falls within the ambit of
state specific legislation (Gunningham, 2006). Comparatively, in all other states, the
mining industry is regulated by the Work Health and Safety Act (2011). Whilst the
current research generally discusses other jurisdictions to compare and contrast
common issues facing the mining industry in Australia, the main focus is the
Queensland mining industry and the issues faced by Queensland-based organisations.

The focus on Queensland is primarily due to project resource limitations.

1.4 RATIONALE FOR THE RESEARCH
In February 2011, industrial scrutiny about driving-related commuting
intensified following the Queensland Coronial Inquest into the road deaths of three

people, resulting from two separate road crashes. The inquest was primarily
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commissioned to investigate commuting of mine workers to and from mine sites in
Queensland, Australia and to what extent work-related fatigue contributed to these
road crashes. The inquest demonstrated that both drivers in the two separate crashes
had recently finished 12-hour shifts at nearby mine sites and were travelling to their
residence some distance away at the time of the crashes. The findings of the inquest
discussed driver inattention and fatigue, as well as the condition of the road. The
Coroner outlined the complex and multifaceted nature of driver fatigue as an issue
within this workforce. The recommendations of the inquest specifically highlighted
public policy issues associated with (1) organisations running 24 hour a day
operations; (2) driver fatigue; (3) the resulting implications of a travelling workforce;
and (4) the lengthy commutes adopted by some mine workers (Coroner of
Queensland, 2011). The implications of the findings handed down by Coroner,
Annette Hennessy, are far reaching. She noted, “the general import of the evidence
from Queensland Transport and Queensland Police Service was that the proportion
of fatigue-related crashes in Central Region (an area including the Bowen Basin with
significant coal mining activities) is significant in comparison to the rest of the State”
(Coroner of Queensland, 2011: 32).

The motivation behind the current program of research stemmed from the
recommendations of the inquest. However, anecdotal evidence from industry sources
suggests that there is concern with the means through which their workers are
making their way to and from work. Coroner Hennessy reported, “the evidence of the
Police at Dysart ... paints a concerning picture of many fatigued drivers at the
termination of shift driving long distances and long hours in a state of fatigue
potentially putting themselves and other road users at risk’ (Coroner of Queensland,
2011: 32). The inquiry had significant implications for the scope of an employer’s
responsibility, specifically in respect to the recommendations to increase fatigue
countermeasures and fatigue awareness training. There were also recommendations
associated with the implementation of a recognised standard of fatigue management

to provide clearer parameters and guidance to workers (Coroner of Queensland,
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2011). Further investigation of this issue and discussion with industry leaders
revealed that, while some companies are proactive in responding to this issue,

responses are relatively ad hoc.

1.5 RESEARCH AIMS AND OBJECTIVES

It is important to understand the factors contributing to the problem of mine
workers leaving immediately after their shift block in order to answer the broader
research question of why these workers engage in this behaviour? Therefore, the aim
of this program of research was to examine the key influences affecting workers’
decisions to drive home from the worksite immediately after a shift block.
Understanding why this behaviour occurs is then used to identify opportunities for
interventions for consideration by industry. In order to achieve this aim, the program
of research had four objectives:

1. examine the costs of motor vehicle crashes associated with the mining
industry workforce in Queensland, Australia;

2. explore the parameters of legislative requirements in respect to
commuting within a Queensland and Australian mining context;

3. explore and examine the relationships of individual, social,
organisational, and situational influences on worker driving-related
commuting behaviour and how these key influences impact workers’
decisions to drive home immediately following a shift block; and

4. 1identify opportunities for interventions regarding driving home from
site immediately following a shift block.

Chapter 2 provides an overview of the literature surrounding this issue.
Drawing on this review, a series of research questions are presented in order to
address these research objectives. Chapter 3 outlines the research design adopted to
address the objectives presented here. Each objective is addressed through overall
research questions and study-specific research questions. The structure of these

questions is described further in Chapter 3.
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1.6 SIGNIFICANCE AND SCOPE OF RESEARCH PROGRAM

The context of mine workers’ commuting decisions is an important area of
study. As previously identified, industry, government, and academics have identified
the need for further understanding of the issue of mine workers’ commuting
behaviour prior to and following shift blocks. Undertaking research on the driving-
related commuting issues is justified given the rate of commuter-related fatalities
reported by Safe Work Australia and the two road crashes that were the subject of the
Coronial Inquiry in 2011.

The current program of research is one of the few empirical studies to
thoroughly analyse driving relating to the journey home from work following shifts
and, to the writer’s knowledge, is the first to analyse influences on worker driving-
related commuting behaviour from major industrial work sites (e.g., mining,
construction, resources) in regional/rural areas. Previous research, from a variety of
contexts, examines frequency and prevalence of incidents or distance travelled, with
the goal being to empirically examine the significance of fatigue-related crashes or
events (e.g., Di Milia & Bowden, 2007; Scott et al., 2007). However, to the writer’s
knowledge, no research has focused on DIDO workers, the road safety risks, and the
influences on workers’ decisions to drive significant distances following long shift
blocks.

The current research provides valuable insight into the extent and severity of
the problem, but most importantly it identifies the key influences that shape decisions
to drive home from work immediately following a shift block. A key objective of the
current research is to propose opportunities for interventions to provide industry with
a solid research base for responding to the issue of commuting home following shift
blocks. Identifying these opportunities for interventions provides industry with the
ability to respond to the issue of driving-related commuting immediately following
shifts, using a targeted approach.

Arguably, there are other industries which lend themselves to research of this

nature. The key focus on the mining industry centres around the significant growth of
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this industry over the past decade, the reduction in construction of mining
communities to house mine employees, the significant distances travelled by these
workers, and finally, the laborious nature of the work contributing to fatigue-related
issues (which is subject to much research in the road safety domain). While it is
noted that other shift-work-dominant industries (e.g., medicine, hospitality, and
construction) also provide a suitable context for this research, the mining industry
provides a research context where the risks to these workers are intensified by the
significant number of kilometres travelled, the typical duration of the shift, and the
remote location of worksites. This research provides the opportunity to guide future
research to investigate commuting behaviours associated with other industries
potentially affected by this driving-related commuting issue (e.g., medical

professions, construction workers or emergency services personnel).

1.7 THESIS OUTLINE

The current program of research was conducted through the use of four
complementary studies. The results of these studies are presented with background
information, discussion, and the resulting practical and theoretical implications. This
thesis comprises the following:

e Chapter 2 discusses the literature relevant to this area of study and
highlights how the coal industry in Queensland, Australia has changed
over the past 20 years. This chapter provides further context to the
problem of commuting in the mining industry and discusses theoretical
frameworks and how they are relevant to this program of research. This
chapter provides an overview of the research questions addressed
throughout the thesis.

e Chapter 3 explains the research design and discusses the mixed method
approach. This chapter also provides a rationale for each study adopted

within the research program.
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Chapter 4 provides an overview of workers’ compensation journey
claim data for crashes associated with the mining industry in
Queensland, from 1 July 2009 until 30 June 2013. These data reveal
crash circumstances and highlight one financial impact associated with
these crashes through examination of compensation costs incurred by
industry.

Chapter 5 examines the current legislative parameters and industry-
based guidelines employed by mining operations to promote journey
management. This chapter provides a thorough critical review of
relevant legislative and policy documents.

Chapter 6 further explores the legislative parameters and organisational
requirements through a site safety expert focus group. This study
further reviews the information presented in the critical review and
provides a brief overview of the problem from the perspective of safety
professionals. The findings of the focus group were used to guide the
development of further studies in the research program.

Chapter 7 describes the relationships of key influences (individual,
social, organisational, situational) and how these key influences impact
workers’ decisions to drive home immediately following shift blocks.
These key influences are highlighted through a series of qualitative in-
depth interviews (N = 37) and thematic analysis of the accounts of
interviewed workers. This chapter confirms the suitability of the Theory
of Planned Behaviour (TPB) as an appropriate framework to
statistically examine and explain the immediacy of driving-related
commuting.

Chapter 8 provides an overview and rationale for the survey items and
constructs tested in Study 4 (Chapter 9, Chapter 10, and Chapter 11).
This chapter also presents an overview of the participants and overall

method used for Study 4.
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e Chapter 9 statistically explores the relationships of organisational and
situational factors on commuting behaviour using the factors identified
in Study 1, Study 2, and Study 3 of the research program.

e Chapter 10 statistically explores the individual, social, situational and
organisational influences on commuting behaviour in line with the
TPB. This chapter presents and tests a series of hypotheses developed
throughout the mixed method, iterative approach adopted within the
research program.

e Chapter 11 explores behavioural, normative, and control beliefs through
a critical beliefs analysis. This analysis provides direction for future
research and identifies opportunities for interventions to address the
limitations associated with organisational policies considered
throughout the thesis, particularly in Chapter 5.

e Chapter 12 provides an overview of the studies undertaken and
summarises the key findings. This chapter canvasses the limitations of
the research and makes recommendations and identifies opportunities

for interventions.

1.8 CHAPTER SUMMARY

This chapter has provided a brief overview of this program of research. The
background of the mining industry in Queensland and Australia was provided and
the research context identified. The current research effort is one of the few empirical
studies to thoroughly analyse driving relating to the journey home from work
following shift, and is the first to analyse influences on worker driving-related
commuting behaviour. Chapter 1 provided an overview of the method through which
these influences are examined and how the results are presented within this thesis.

The next chapter will present a review of relevant literature relating to the
reasons why mine workers engage in DIDO, as well as provide an understanding of

the issues associated with workers travelling significant distances following shift
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blocks. Chapter 2 will further discuss the mining industry in Queensland and
Australia and the identifiable influences based on an examination of previous
literature. Current research gaps and limitations are presented, along with the
development of the research questions which guided the direction of the research

program. Finally, Chapter 2 examines theoretical perspectives.
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Chapter 2: Literature Review

2.1 INTRODUCTION

Chapter 2 provides an overview of the literature on the reasons why mine
workers engage in DIDO work. The primary purpose of the chapter is to outline the
characteristics of long distance commuting in the Australian mining industry,
individual pressures faced by workers, as well as organisational and industrial
influences on worker commuting behaviours. This chapter begins with an historical
background about the progression of the Australian mining industry over the past 20
years (Section 2.2) and how the changes in the mining industry have resulted in a
travelling workforce (Section 2.3). The influences on workers’ commuting decisions,
in respect of their continuation in this form of employment, as well as their actual
commuting behaviour, are then discussed. Firstly, individual pressures associated
with family, wages, social integration, and housing are discussed in Section 2.4.
Journey characteristics, including a brief overview about exposure, vehicle crash
statistics and environmental pressures are considered (Section 2.5). These journey
characteristics highlight two key risk factors of long distance commuting in an
Australian environment; fatigue-related risks and risks associated with rural and
remote driving. Organisational and industrial influences are discussed, specifically in
relation to commuting decisions, rostering and the influence of the organisational
structure (Section 2.6). The research gaps and limitations are then presented in order
to justify the research objectives, and questions are presented in Section 2.7 and
Section 2.8, respectively. Various theoretical perspectives relating to road and
organisational safety are reviewed in Section 2.9. This section provides the initial
justification for the application of the TPB to this research. Finally, Section 2.10

provides a chapter summary.
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2.2 HISTORICAL BACKGROUND

Over the years, Australia has been subjected to peaks and troughs associated
with the mining industry and the global demand for commodities like coal. The
chronological growth of the mining industry identifies the 1960s as the decade that
Australia became a key player in the global market (Carrington et al., 2011).
Australia is now a key exporter and producer of commodities such as iron ore, coal,
bauxite and copper (Connolly & Orsmond, 2011). In 2015-16, minerals and fuels
made up 41% of Australian exports, with iron ore and coal contributing to nearly
two-thirds of the total mineral and fuels export (Thirlwell, 2017). Over the past
decade, the mining industry in Australia has experienced significant growth due to
growing economies and demand from Asia, and significant advancements in
technologies which streamline production processes and improve transportation and
logistics (Carrington et al., 2011). Between 2000 and 2014, the value of Australian
mining exports increased by $136,745 million to $194,578 million (Office of the
Chief Economist, 2014). There has been speculation that a downturn is likely;
however, Treasury estimates in early 2011 suggest that the growth will continue until
at least 2025 (Carrington et al., 2011: 336). This proposition is supported by recent
estimates which predict Australian mining export earnings will reach $215,000
million by 2018, representing a 32 per cent growth on 2016 earnings (Office of the
Chief Economist, 2017).

This considerable growth resulted in ever increasing production demands.
During the 2016/17 Australian financial year, the coal industry produced 448 mega
tonnes of black saleable coal (Office of the Chief Economist, 2017). Whilst
technologies have streamlined end-to-end processes making the production of such
large volumes viable, companies have responded to demand by increasing the
duration of shifts and increasing production to 24 hours a day. The increase in
production has resulted in a demand for skilled and unskilled mine workers. Between
2000 and 2014, Australian employment in the mining industry grew by 42% and now

the industry employs approximately 241,000 people (Office of the Chief Economist,
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2017). The increasing labour demand has predominately been realised in resource-
rich states of Australia such as Queensland, Western Australia, and the Northern
Territory (Connolly & Orsmond, 2011; Office of the Chief Economist, 2014). It is
usual for mine sites in Australia to be located in remote areas. As such, workers are
sourced from major coastal centres, sometimes hundreds of kilometres away (Di
Milia & Bowden, 2007).

In the past, Australian mining towns were developed in order to cater for the
influx of workers in these remote locations. However, there has been a trend away
from this practice, with the last of the mining towns developed in the late 1980s
(Storey, 2001). Since then, there has been a trend to engage a non-residential
workforce to meet the demand created by the specific development stages and
ongoing production of mine sites (Australian Bureau of Statistics, 2000). In order to
attract workers to these remote locations, workers receive above average salaries
compared to skilled and non-skilled workers in other industries (Connolly &
Orsmond, 2011). As a result, key mining regions around Australia have seen an
overall increase in employment levels and demand for this work. As at February
2017, employment in the mining industry increased by approximately 7% compared
to the previous year, reaching 241,000 workers (Office of the Chief Economist,
2017). Approximately 40,000 of these workers are engaged in coal mining
(Australian Bureau of Statistics, 2016a). Queensland is a large coal producer, with 54
coal mine sites currently operating in the state (Department of Natural Resources and
Mines, 2016).

There is an increased trend toward workers maintaining a permanent residence
in larger centres and commuting to and from a mine site. Research associates this
trend with (1) increased mobility of the workforce; (2) block shift work patterns (i.e.,
7 days on and 7 days off); and (3) lifestyle and social factors (Rolfe, Miles, Lockie,
& Ivanova, 2007). The adoption of either DIDO or FIFO workforces is dependent on
the proximity of the site to airports and larger coastal towns. In order to cater for the

transience of the workforce, workers are typically provided with accommodation in
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work camps. The demountable cabins or “dongas” typically contain basic living
facilities, common eating and laundry areas; recreation areas are usually located
close by. Workers use these facilities while on-site and return to their permanent
residences during their rostered time off. Industry bodies and unions summarise the
key factors contributing to the phenomenon of the travelling workforce as
predominantly associated with the rural or remote location of the mine site
(Construction Forestry Mining Energy Union Queensland, 2011).

The location of the site also indicates the common commuting method. For
example, north Western Australian sites, which are located in very remote areas,
operate on a FIFO basis. Most central Queensland sites, such as sites in the Bowen
Basin, operate on a DIDO basis or a combination or DIDO and FIFO. DIDO research
suggests an average trip for a DIDO worker is approximately 200 kilometres one-
way (D1 Milia & Bowden, 2007). These trips usually follow long, consecutive shifts.
DIDO workers are sometimes subjected to shift lengths of up to 14 hours; typically
on a 24 hours a day, 7 days a week roster (Di Milia & Bowden, 2007). Di Milia &
Bowden (2007) conducted a survey which investigated the typical commuting
behaviour of DIDO mine workers in the Bowen Basin area. They reported that 63%
of mine employees surveyed averaged 12 hour shifts. In their research, these authors
reported that on average workers were commuting up to 2 hours one way. Therefore,
with an average shift length of between 10 and 12 hours and an average trip time of 2
hours, these DIDO workers are potentially exposing themselves to a 14 to 16 hour
day.

Despite the inherent dangers, the itinerant nature of the workforce is beneficial
for both the employee and employer. Mining companies benefit from accessing
labour from a larger pool, while mine employees benefit primarily from the ability to
remain in a city or large town with greater access to facilities and services.
Furthermore, the rosters associated with DIDO work result in long periods of
rostered time away from work. However, the itinerant nature of the mining

workforce is a double-edged sword. While workers receive above average salaries
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for working in these remote locations, they spend little daily time with their family

and friends.

2.2.1 Shifts and shift blocks in the mining industry

Most mine sites in Australia operate 24 hours a day, 7 days a week; therefore,
the mining industry employs workers to perform both day and night shifts. There are
occupations that do not perform shift work and also occupations which are expected
to perform longer hours than others. Previous research examining shift work
highlights the risks associated with extended shifts (i.e., 12 hours or more) (Baulk,
Fletcher, Kandelaars, Dawson, & Roach, 2009), and the risks to the worker
associated with isolation (Taylor & Simmonds, 2009). However, mine workers
accept the risks associated with these shifts and rosters as an opportunity for a better
lifestyle (Misan & Rudnik, 2015). There are a number of different rosters in
operation around the country. The time on site is referred to as a shift block!.
Following these shifts blocks, workers usually travel to their home residence.

In Queensland, Australia, a recent review of long distance commuting practices
in regional Queensland detailed 10 different shift blocks (Infrastructure Planning and

Natural Resources Committee, 2015). These rosters include:

e 3 days on, 1 day off; e 14 days on, 7 days off;

e 3 nights on, 5 days off; e 8 days on, 6 days off;

e 4 days on, 5 days off; e 7 days on, 7 days off;

e 5days on, 4 days off; e 4 weeks on, 1 week off; and
e 28 days on, 7 days off; e 2 weeks on, 2 weeks off.

‘Swing rosters’ allow for even distribution of night and day shifts across
employees, with alternate night and day shifts for each shift block. Alternatively,

shifts are operated using a mid-roster change. This type of rostering means that the

! This thesis uses shift block, end of shift or following shifts interchangeably. These terms should be
taken to mean at the conclusion of a block of consecutive shifts on site.
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worker starts the shift block with either a day or night shift, and then switches to the

other shift type part way through the shift block.

2.3 IDENTIFIED INFLUENCES OF THE TRAVELLING WORKFORCE

The above discussion of the history of mining in Australia and how the
industry supports a large number of workers engaging in DIDO work highlights three
key factors, as indicated in Figure 2-1. In order to understand the decisions made by
these workers in respect of their commute home and when they start the commute
following their shift, the next sections will further discuss the key influences on the
travelling workforce generally. The influences presented in the figure below describe
all elements of a worker’s journey and engagement in a DIDO role. As a
consequence of limited previous research and no existing model to investigate the
immediacy of the commuting decision within the mining industry, the key influences
identified in Figure 2-1 provide a framework for the investigation of influences
affecting workers’ decisions to drive home immediately after a shift block
throughout this research program. The factors presented in the figure below are
refined iteratively throughout the research program. Individual factors faced by
workers will be examined first, then the characteristics of the journey from remote

mine sites to larger coastal towns (Section 2.5). The influences of the organisation on

commuting within the mining industry will be considered in Section 2.6.

*Family (social factor)

*Rural and remote driving

( . )
Influences on the Travelling Workforce
. . ( e ) C . )
Individual factors Journey characteristics Organisational factors
«Lifestyle (situational factors) «Rostering

*Employment structures

*Housing/ community *Fatigued driving *Legislation and policy
+Site isolation
» Working relationships
(social factor) )
\\ J \\ L ))

Figure 2-1: 1dentified influences on the travelling workforce
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2.4 INDIVIDUAL FACTORS

Research examining the mining industry in Australia is increasing, particularly
given the growth of the industry. Research has focused on the pressures faced by
individuals who engage in DIDO or FIFO type work. However, the various factors
have been investigated distinctly, concentrating predominantly on influences external
to the individual as a result of engaging in remote work, rather than engaging in the
commute itself. For example, current research efforts focus on (1) social integration
(Carrington & Pereira, 2014); (2) demographic change in mining regions
(Hajkowicz, Heyenga, & Moffat, 2011); (3) family impacts (Taylor & Simmonds,
2009); (4) housing and facilities in the community (Ivanova & Rolfe, 2011); (5) the
impact on other industries in the community (Cheshire, 2010; Houghton, 1993); and
(6) the local economy (Carrington & Hogg, 2011; Carrington et al., 2011; Houghton,
1993; Ivanova et al., 2007; Petkova, Lockie, Rolfe, & Ivanova, 2009). It is not
proposed that the impact of these external influences be discounted, as each factor
contributes to understanding of a broad and complex issue. However, these
influences need to be considered from the perspective of the commuting decisions of
these workers and the pressures faced by these workers to commute significant
distances immediately following shifts.

In order to develop an understanding of the immediacy of the commuting
decision, the impact of these workers continuing to work and commute in this
industry should be first examined. A review of the literature on mine workers in the
Australian mining industry reveals four areas of interest to this research program: (1)
the impact long-distance commuting has on the family unit; (2) how workers’
decisions to commute are influenced by the local facilities and housing on offer; (3)
how isolated the site is from the workers’ community, friends and family; and (4) the
influence of colleagues on workers’ commuting decisions. These factors are

discussed in the following sections.
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2.4.1 Lifestyle of the mining workforce

Recent research has identified that a factor in the popularity of engaging in this
type of work is associated with the shift block rostering offered to workers. Working
rosters allocated in this manner results in the worker committing to long periods at
work to enable a significant break at the end of shift. Lifestyle rostering is a key
motivator for engaging in and maintaining work in the mining industry in Australia

(Misan & Rudnik, 2015).

2.4.2 Family impact

Family impact is a major consideration of research examining the mining
industry, particularly when considering the impacts of mining on workers and the
community (Carrington & Pereira, 2014). From the perspective of DIDO workers,
the nature of their work means that they are away from home for extended periods of
time and upon return there is an expectation they will transition seamlessly back into
family life (Taylor & Simmonds, 2009). Research focusing on this commuting
workforce suggests that workers opt for extended shifts to increase their rostered
days-off to make their commute viable, as well as to make the most of their time off
when they return home (Di Milia & Bowden, 2007).

While research has typically investigated the FIFO worker and the impact of
working non-standard hours on workers and their families, it can be argued that the
pressures and impacts faced by DIDO workers are comparable. Research examining
FIFO workers and their families has found a considerable amount of the stress faced
by these workers is due to poor communication between partners, inequality in
respect of household responsibilities, limited time spent as a family unit, and the
sometimes difficult transition between work and home life (Taylor & Simmonds,
2009). These impacts are contingent on factors such as family life cycle, involvement
with children, experience with FIFO/DIDO work, length of shift, and work status of

partner (Taylor & Simmonds, 2009).
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2.4.3 Housing, facilities and the community

There is a significant amount of research on the influence of the community
environment on the location of the family home (Haslam McKenzie, 2010). Research
suggests that in areas such as Queensland’s Bowen Basin there have been pressures
associated with general living due to the rapid growth of the mining industry
(Petkova et al., 2009). Known as ‘Dutch Disease’, the rapid growth of an industry
leads to adverse economic and social consequences by increasing factors in other
sectors (e.g., cost of labour and increasing housing prices) (Rolfe et al., 2007).
Uneven growth patterns are observed given the inability for those on lower incomes
to find affordable housing which forces that labour pool to seek employment
elsewhere, further decreasing the availability of affordable labour. Overall, the
benefits resulting from the growth are outweighed by the constraints placed on other
industries operating in that location (Rolfe et al., 2007).

The mining communities in the Bowen Basin have experienced problems such
as housing shortages and high rental prices, limited facilities and services for
families, limited social opportunities, constraints on infrastructure, and limited work
opportunities for spouses (Ivanova et al., 2007). The rapid growth of the mining
industry over the past decade has had impacts on local business and local
employment opportunities. Employment opportunities outside the mining industry
are scarce and the availability of services in local mining communities is limited.
Therefore, those who do not work in the mining industry (such as spouses) do not
benefit from the boom (Carrington et al., 2011). In addition to employment
opportunities, residents feel that there are negative impacts on local business and
economy, local services, amenities, and infrastructure (Carrington & Pereira, 2011).
As such, even if these workers would prefer to relocate closer to the site at which
they work, it is not usually viable to do so. Previous research demonstrates that
worker perceptions of local services and infrastructure in mining communities is
generally poor, resulting in workers opting for coastal residences (Carrington &

Pereira, 2014). Therefore, there is a tendency for these workers to live in larger
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communities to ensure access to required facilities, jobs for other family members
and desirable housing.

While the issues associated with the cost of living in these mining communities
are subsiding, worker preference remains to locate their families in larger
communities with greater access to facilities and better infrastructure (Haslam
McKenzie, 2010). The preference of a family unit to be located close to facilities
may change over time due to family lifecycles. For example, a family with young
children may need to be located in a large town for education. Older workers may
not have the same requirements, and therefore may be content to live closer to the
site in a smaller community (Rolfe, 2011).

Research examining the extent to which workers are opting to commute long
distances for work demonstrates that approximately 40% of mining workers in
Queensland reside in larger coastal communities (Rolfe, 2011; Rolfe et al., 2007).
While there are some limitations to these data, they serve to demonstrate that it is the
preference of a large proportion of the workforce to live in larger communities. This
preference further highlights the link between engaging in commuting for work while
maintaining the ideal lifestyle for their family. Therefore, the increasing trend toward
the adoption of this type of workforce has created sustainability issues for local

mining communities, which forces this workforce further into an itinerant lifestyle.

2.4.4 Site isolation/mental health

Mine workers on Australian sites tend to be isolated, given the sites are
typically in remote areas. Working and staying in the same place for a shift block has
led to research discussing the adverse effects on communities, families, and
individuals (Carrington & Pereira, 2014; Taylor & Simmonds, 2009). Most
commonly discussed is the mental health impact on these workers, given the location
of the site and the extensive distance between worker and family (McLean, 2012;
Taylor & Simmonds, 2009). While generally these studies investigate FIFO workers,

the key findings are typically associated with isolation from families and the
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consequential impacts (McLean, 2012), which results in an eagerness to get home as
soon as possible to make the most of the time off (Houghton, 1993). The time at
home acts as an outlet and allows these workers to forget about work (McLean,

2012).

2.4.5 Working relationships in the mining industry

Working relationships in the mining industry are unique considering the
significant amount of time that these workers spend at work with their colleagues.
Research outlines that mine sites typically have a strong family-type culture (Misan
& Rudnik, 2015). Each worker understands the pressures associated with working in
the mining industry. Due to common work goals and circumstances, colleagues
become quite close and these relationships mean that everyone looks out for each
other (Misan & Rudnik, 2015). Anecdotally, these relationships result in carpooling

and other risk mitigation behaviours in respect to commuting.

2.5 JOURNEY CHARACTERISTICS OF THE TRAVELLING WORKFORCE

The term ‘the travelling workforce’ summarises the nature of the labour
engaged in this industry. Previous research investigating the issue of driving
following long shifts and shift work concentrates on: (1) the frequency of motor
vehicle crashes and near misses (Barger et al., 2005; Di Milia, 2006; Lee et al.,
2016); (2) fatigue-related risks (Di Milia & Bowden, 2007; Scott et al., 2007); (3) the
demographics of the work force and their influence on frequency and mode of
commuting, as well as distance travelled (Petkova et al., 2009; Rolfe et al., 2007); (4)
the association between key demographic variables and fatigue; (5) the influence of
working arrangements; (6) commute time; (7) personality characteristics; and (8)
circadian chronotype on crash risk (Di Milia et al., 2011). There is little doubt that
workers travelling these considerable distances following shifts, coupled with
extended shift lengths, results in a fatigue-related risk. Two key risks will be

discussed in detail in the following section: (1) fatigue-related risks; and (2) rural and
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remote driving. These factors are also referred to as situational factors throughout the

thesis.

2.5.1 Fatigued driving

Fatigue has been identified as a major issue in consideration of commuting
home from work following shift blocks (Di Milia, 2006). While this consideration
has been identified by organisations, the concentration on the relationship of fatigue
to the incidents subject to the Coronial Inquiry mentioned above, remains one of the
primary reasons fatigue has come to the fore recently. In road safety literature, there
is extensive evidence of the contribution of fatigue to traffic crashes across various
settings, such as the heavy vehicle industry (Williamson et al., 2011), as well as
across non-professional drivers (Philip et al., 2005). More specifically, fatigue and
sleepiness contribute to approximately 15% of fatal road crashes in Australia
(Armstrong, Obst, Banks, & Smith, 2010). However, it is believed that the incidence
of fatigue-related motor vehicle crashes is under-reported due to reliance on self-
reported data (Brown, 1994; Di Milia et al., 2011). As a result of these reporting
methods, fatigue-related crash statistics usually report a large range. For example, a
study on heavy vehicle crashes attributable to fatigue suggested that fatigue could be
a contributor to a crash in 10% to 60% of cases (Dawson, Searle, & Paterson, 2014).
The variation in the data is likely to be attributable to the reporting of first responders
and the reliance on self-reported data, given limitations in the detection and
assessment of fatigue in instances where crashes or near-misses have occurred
(Dawson et al., 2014).

While technologies to assess and detect fatigue have improved, the objectivity
of these tests has been questioned. More recent research has provided an overview of
the various types of assessment techniques and concluded that techniques currently
available are still in the developmental stage (Dawson et al., 2014). As such, drivers
are required to self-assess their fatigue level and make judgements about driving

ability without a clear definition or objective measure to assist in assessing their
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ability to drive safely. However, research indicates that over 80% of people continue
to drive once they have noticed they are ‘sleepy’ (Armstrong, Obst, Livingstone, &
Haworth, 2009).

Fatigue or sleepiness’ are contested terms within the literature and are not
considered interchangeable. Fatigue typically refers to time-on-task. Comparatively,
sleepiness relates to how hard it is to stay awake while completing a task, such as
driving or working (Connor, Whitlock, Norton, & Jackson, 2001; Di Milia, 2006).
The effect of fatigue has been frequently discussed in the context of shift work,
working extended hours and in labour-oriented roles (Dawson & Fletcher, 2001).
There are two types of fatigue: firstly, fatigue related to quality and quantity of sleep
and circadian rhythms. This fatigue is influenced by quality and quantity of sleep and
wakefulness, as well as the time of day (Dawson et al., 2014; Williamson et al.,
2011). The second type of fatigue is that associated with the type of task being
engaged in, or time-on-task. Both types are relevant for this discussion given the type
of shifts undertaken by these workers, which typically results in a variation in
sleeping patterns from week to week. Furthermore, given the monotonous nature of
the driving and the significant distances travelled, time-on-task related fatigue is also
an important consideration.

Drivers are sleepier at the end of shift, particularly following night shifts (Di
Milia, Rogers, & Akerstedt, 2012; Horne & Reyner, 1999). Hence mine workers are
particularly vulnerable given the length of shift performed and the time of the day
spent driving; those engaging in shift work, particularly night shifts, demonstrate
decreased driving performance and as a result have an increased risk of being
involved in a crash (Akerstedt, Peters, Anund, & Kecklund, 2005; Di Milia et al.,
2012). Research frequently reveals that fatigue resulting from a deficiency in sleep
results in slower reaction times, and impaired mental and driving performance
(Philip et al., 2005). A well-rested driver can manage a long distance drive with no

noticeable decrease in performance. By comparison, a driver with sleep deprivation

2 This thesis uses the term fatigue for consistency with mining industry fatigue management policies.
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(i.e., two hours’ sleep) demonstrates a noticeable decrease in their performance, with
the performance becoming worse during the course of the day, in line with the
natural troughs in performance associated with the circadian rhythm (Philip et al.,
2005). The literature indicates that there is a relationship between high levels of
sleepiness and adverse outcomes on road, including crashes and near misses
(Dawson & Reid, 1997).

These adverse outcomes are particularly notable for long distance driving and
those engaging in shift work (Di Milia, 2006; Lee et al., 2016). Shift work and the
number of consecutive shifts is also a significant predictor of near misses, even when
only driving 20 minutes (Di Milia et al., 2011; Dorrian et al., 2008). Research
examining shift workers driving on rural roads in Queensland following shifts and
shift blocks found that over one-fifth of those surveyed (N=48) described falling
asleep at the wheel within the past twelve months when travelling to or from the
worksite (Di Milia & Bowden, 2007). Further, this research indicated that some
workers are travelling up to 655 kilometres. While the sample size in Di Milia and
Bowden’s research is small, the results highlight the significant distances being
travelled and the high levels of exposure to a fatigue-related crash. It also indicates
the potential catastrophic outcomes, with respondents associating a ‘near-miss’ to
outcomes such as running off the road, crossing the centre line, and braking for no
reason (Di Milia & Bowden, 2007; Di Milia et al., 2012). Following night shifts,
simulator studies indicate that on average, major incidents occur 83 minutes after
commencing the driving task (Akerstedt et al., 2005; Di Milia et al., 2012). This risk
compounds toward the end of the night shift block, given a ‘build up’ of fatigue,
particularly following a 12 hour shift (Di Milia, 2006; Tucker, Barton, & Folkard,
1996), which is a standard shift length in the mining industry in Australia.

These adverse outcomes are evident in simulation studies whereby drivers

reporting a Karolinska Sleepiness Scale (KSS) of seven or more drove for an average
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of 43 minutes before being involved in a major incident® (Reyner & Horne, 1998). A
KSS score of seven means that the respondent reports being sleepy, but experiences
no effort to remain awake (Akerstedt et al., 2005). Research has described that
following 17 hours of wakefulness, task performance is comparable to performance
experienced at a 0.05% blood alcohol concentration (BAC) (Dawson & Reid, 1997).
As such, given the length of shifts and the potential drive home, it is suggested that it
is highly likely that these workers would achieve a KSS score as described above, if
not higher. Given the research discussed above, it is important to determine the risks
associated with commuting for all mine workers, considering the typically remote

location of the site, the length of shifts and the frequency of engaging in night shifts.

2.5.1.1 Time of day driving

Mining rosters typically function around 12 hour days. Shifts generally
commence at either 6am for day shift or 6pm for night shift (Di Milia, 2006). Shift
lengths are determined by operational requirements; however, legislation in
Queensland enables rostered shifts to be 12 hours in length, up to a maximum of 14
hours for urgent operational demands (see Coal Mining Safety and Health Act
(1999)(0LD) ). Based on a 12 hour shift, should these workers leave immediately
following a shift, driving will commence around 7am or 7pm.

Research indicates that high risk driving periods are typically associated with
peak hour traffic, with peaks of distribution occurring around 9am and 5pm (S. S.
Smith, Armstrong, & Steinhardt, 2008). However, driving at night also has risk
factors associated with impaired vision, alcohol, driver inexperience, and fatigue (S.
S. Smith et al., 2008). Driving during the early morning hours increases the risk of a

crash by five times (Akerstedt & Kecklund, 2001).

’In these simulator studies, major incidents were described as two and four wheels outside
the lane markings (Akerstedt et al., 2005).
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2.5.2 Rural and remote driving

Driving in rural and remote locations has been identified as risky (Siskind,
Steinhardt, Sheehan, O’Connor, & Hanks, 2011). The remote location of the majority
of mine sites in Queensland and across Australia makes the consideration of rural
and remote driving a central issue of this research. Driving on rural and remote roads
poses unique risks, associated predominantly with wildlife or livestock on the road,
and the long, monotonous nature of the drive. Wildlife such as kangaroos on the road
are usually more prevalent at dawn and dusk (Rowden, Steinhardt, & Sheehan,
2008), which coincides with the conclusion of shift as detailed above. Further, in
remote Australia, there are limited rest stops with facilities.

Research has found that crashes occurring in rural and remote areas are likely
to result in serious or catastrophic injuries, if not death (Siskind et al., 2011). The
increased likelihood of a catastrophic outcome in rural and remote areas can be
attributed to driver behaviour, as well as the environment (Sticher, 2005). The key
contributors to the risks associated with driving in rural and remote areas are: (1)
road design and conditions; (2) fatigue; (3) behavioural factors (i.e., failure to wear a
seatbelt, driving under the influence of alcohol and speeding); and (4)
distraction/inattention (Sheehan et al., 2008; Siskind et al., 2011). Furthermore,
higher speed zones are usual in rural areas (Blackman, Steinhardt, & Veitch, 2009).
Research has reported a significant increase in the percentage of speeding-related
incidents occurring in very remote areas (Steinhardt, Sheehan, & Siskind, 2009).
Two of the four factors outlined above are associated with poor sleeping
patterns/habits (i.e., fatigue, and distraction/inattention), demonstrating that “human
behaviours play a far greater role in the severity of traffic crashes than do
environmental, vehicle or road factors” (Siskind et al., 2011, p. 1088).

A recent study examining driver inattention using data from the Australian
National Crash In-depth Study found that approximately 58% of crashes are related
to some type of distracted driving (Beanland, Fitzharris, Young, & Lenné, 2013). In

rural and remote areas, crashes resulting in serious injuries are attributed to
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distraction/inattention, with estimates being as high as 75% (Siskind et al., 2011).
Research examining the factors which contributed to traffic crashes in rural and
remote regions of Queensland reported that crash involvement was generally
consistent across ages, with a higher representation of males than females (Siskind et
al., 2011).

The risks associated with rural and remote driving are thus split between
environmental factors and driver behaviour. Two factors of rural and remote driving
that are relevant to mine workers’ commuting are associated with the road

environment: animals on the road and monotonous driving.

2.5.2.1 Animals — wildlife and livestock

Collisions between animals and vehicles sometimes result in catastrophic
injuries, and usually in damage to property (Rowden et al., 2008). Risk factors are
particularly prominent in rural and remote locations, where Australian mine sites are
located. In more remote areas there tends to be more wildlife and livestock, drawn to
the roadside for feeding, particularly during drought periods, certain seasons and at
dawn and dusk (Rowden et al., 2008). A rural and remote road safety study focusing
on North Queensland reported 5.5% of all serious crashes involved collisions with an
animal or swerving to avoid an animal on the road, with almost 60% of these
incidents occurring during night hours (Rowden et al., 2008). Furthermore, the rural
and remote road safety study described a higher involvement of motorcycle riders

(52%) compared to cars (Rowden et al., 2008).

2.5.2.2 Monotonous journey

Monotonous road environments, such as rural and remote locations in regional
Australia, result in higher levels of fatigue symptoms (Michael, 2009), states of
reduced vigilance (Schmidt et al., 2007), and poor reaction to unexpected traffic
events (Schmidt et al., 2007). From the perspective of rural and remote driving, it is
suggested that fatigue and inattention are typically associated with the significant

distances travelled and the monotony of driving. Research finds fatigue is a common
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factor, as well as over-familiarity with the road which leads to complacency (Sticher,
2005). Beanland et al. (2013) applied criteria developed by Regan et al. (2011) to
assess the contribution of distraction and inattention to a representative sample of
Australian serious injury crashes since 2000. Beanland et al. (2013) reported that, of
the 464 coded cases*, nearly two-thirds were attributable to inattention and 16% to
driver distraction (Beanland et al., 2013), with other research suggesting that these
adverse outcomes are likely to occur very early in the driving task (Larue,
Rakotonirainy, & Pettitt, 2010; Michael, 2009), with driving vigilance decreasing
over time during long, monotonous driving (Schmidt et al., 2007). Simulator-based
research which examined reaction and vigilance during monotonous driving tasks
indicated that reaction times decrease as the length of the driving task increases, even
during daylight hours (Schmidt et al., 2007; Schmidt et al., 2009). However, when
nearing the end of the journey, self-assessment ability is limited, given drivers report
an improved level of vigilance (Schmidt et al., 2009), which is consistent with the

findings of Armstrong et al. (2009) in respect of fatigue.

2.6 ORGANISATIONAL AND INDUSTRIAL FACTORS

The nature of the industry and the type of work engaged in by the worker are
important considerations. Thus far, this chapter has highlighted fatigue-related issues
and factors relating to driving in remote areas. This section describes organisational
and industrial influences as important considerations in the issue of workers
commuting home immediately following a shift. This section discusses rostering and
organisational structures. An organisation’s environment (including its employees) is
influenced by legislation and resulting organisational policies and procedures. For
example, research suggests that there has been an increase in the number of workers
driving extended distances and residing in coastal communities following the

changes to the legislation associated with shift length in 1996, demonstrating the

4 Cases were obtained from the Australian National Crash In-depth Study (ANCIS).
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influence legislation has on commuting behaviours in the industry (Petkova et al.,

2009).

2.6.1 Organisational employment structures

There have been arguments in the literature that extended shifts and engaging a
higher number of contractors have resulted in the trend for a change in living
arrangements which stimulates the incidence of workers engaging in DIDO work (Di
Milia & Bowden, 2007). As at June 2015, there were approximately 40,000
employees in the mining industry in Queensland (Australian Bureau of Statistics,
2016b). Based on previous census data’, it is estimated that approximately a quarter
of those employees are contractors (Australian Bureau of Statistics, 2011). Variation
in employment structures is evident within the mining industry. Literature examining
the pros and cons of commuting long distances in a mining context discusses the
variation between the benefits afforded to contracting and permanent employees
(Misan & Rudnik, 2015). For example, contractor and permanent employees differ in
terms of the roster structure offered. There is contention that in some sections of the
mining industry, contractors work longer shifts, are provided with different
accommodation, and have different lengths of time off when compared to those
workers employed directly by the mine (Misan & Rudnik, 2015). These differences
are also evident in injury reporting and safety practices (Misan & Rudnik, 2015).
Anecdotal evidence suggests that, because of the variation in employment structure
and opportunities offered to permanent and contracting employees, contractors are
more likely to leave the worksite immediately following a shift block compared to
permanent employees.

Literature discussing relevant aspects of an organisation’s safety management
system describes employee engagement as a relevant situational factor (Fernandez-
Muiiiz, Montes-Peon, & Viazquez-Ordas, 2007), suggesting the importance of a

consideration of organisational employment structures in the present research. The

3> More recent figures are not yet available.
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perceived precariousness of employment associated with contracted employment has
the potential to result in adverse outcomes, such as perceived employment security,
fatigue-related incidents, mental health problems, issues with employee retention,
WH&S implications, and reduced workplace commitment (Construction Forestry
Mining Energy Union Queensland, 2011; Ivanova & Rolfe, 2011; Lockie,
Franettovich, Petkova-Timmer, Rolfe, & Ivanova, 2009; Quinlan, Mayhew, & Bohle,

2001).

2.6.2 Rostering and shift time

The time of day at which the journey home commences and occurs is an
important consideration for these workers. There is extensive research which
demonstrates that increasing the length and irregularity of shifts increases worker
fatigue levels (Di Milia, 2006; Scott et al., 2007) (see Section 2.5.1). In 1996,
legislative changes resulted in the standard shift length being increased from 8 hours
to between 10 and 12 hours in Queensland. The significant increase in shift length
enabled workers to work a reduced number of shifts in a 28 day cycle. Swing
rostering further contributes to the irregular shifts undertaken by these workers. This
means that a proportion of workers in this industry will be exposed to irregular shifts
and the majority will be exposed to long shift lengths, two of the key indicators
affecting fatigue levels. Shift work and working irregular or extended hours are
known risks for commuting (Barger et al., 2005; Rogers et al., 2001; Scott et al.,
2007).

Working different shift types results in the worker travelling home at different
times of the day. For example, one week the worker may be driving home during the
day, and following their next shift they may be driving home at night. Research
investigating shift worker commutes in Queensland reveals that the average time for
arriving home following a night shift block was approximately 10:00am with a 12
hour range, and approximately 5:00pm with an 8 hour range following a day shift

block (Di Milia, 2006). The large range in this research could be explained in two
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ways: because the workers are taking longer rest breaks either prior to commencing
their journey or, alternatively, they are taking longer rest breaks during the journey

home following a night shift.

2.7 RESEARCH GAPS AND LIMITATIONS

The various factors in shift work studies (as summarised above) are typically
investigated distinctly, concentrating predominantly on influences external to the
individual (i.e., social and economic influences) (Carrington & Hogg, 2011; Ivanova
et al.,, 2007). It is not proposed that the impact of these external influences be
discounted, as each factor contributes to providing a framework to further understand
a broad and complex issue. However, these influences need to be considered from
the perspective of the impact on the driving-related commuting decisions of these
workers, the pressures faced by these workers, and how these pressures affect driving
immediately following shifts.

To the knowledge of the author, there is currently no research which examines
individual pressures, journey characteristics, and organisational influences on worker
commuting behaviours. The above discussion highlighted some key areas of
consideration in previous relevant research. There is a significant amount of research
which focuses on FIFO operations; however, a key limitation of mining research is
the limited focus on the DIDO workforce. While some conclusions drawn across
various travel types are relevant, there are nuances which are specific to DIDO
workers in the mining industry in Australia, such as the characteristics of their
journey, and organisational influences. There are key gaps identified throughout this
discussion which informed the direction of this research program.

Firstly, there is a significant amount of research and industry literature which
highlights the issues with FIFO commuting on the community, family, and individual
(Haslam McKenzie, 2010; Misan & Rudnik, 2015; Rolfe, 2013). This research, while
examining long-distance commuting, focuses on the FIFO workforce with limited

consideration of the DIDO workforce, despite the risks associated with this type of
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commuting. It is relatively easy to identify that there are risks associated with this
form of commuting; however, there has been no examination of the costs associated
with commuting-related crashes in the mining industry in Australia. While attempts
are being implemented to address commuting risks through a series of
recommendations resulting from the Coronial Inquiry previously mentioned, these
are related to on-site fatigue management education and policies associated with
journey management in the mining industry. This focus on fatigue management may
be sufficient, but given this is an off-site behaviour, research should consider the
influence of other factors on commuting decisions, particularly in respect of those
workers leaving immediately following shifts.

To the best of the author’s knowledge, research has not explored the individual,
social, and external influences on workers’ commuting decisions. Rostering and
lifestyle are considered benefits of working in the mining industry. These
organisational influences have not been considered in respect of the commuting
practices of the travelling workforce. In addition to organisational and rostering
considerations, the off-site benefit associated with the shift-block roster is also
relevant to commuting decisions. There is also anecdotal evidence from industry
which suggests that family and friends influence timing of the commute. With an
understanding of these factors, research-based interventions can be recommended

rather than implementing ad hoc responses.

2.8 RESEARCH QUESTIONS

The literature discussed here highlights the need for further research with a
focus on the key areas of individual (including social), organisational, and situational
(journey characteristics) factors associated with driving home from the mine site
immediately following a shift block. Research Questions for this program of research
are presented below. These Research Questions contribute to understanding the key

research problem: why do some workers drive home immediately following their shift
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block? Table 2-1 describes how these research questions address the Research

Objectives presented in Chapter 1 (see Section 1.5).

Table 2-1.

Research objectives addressed by the research questions

Addressed by

Research objective RQ1 RQ2 RQ3 RQ4 RQ5

1. Examine the compensation costs of motor vehicle
crashes associated with the drive-in/drive-out °
workforce in Queensland

L)

2. Explore the parameters of legislative requirements in
respect to commuting within a Queensland and o
Australian mining context

3. Explore and examine the relationships of individual,
social, organisational and situational influences on
worker commuting behaviour and how these key o °o o o
influences impact workers’ decisions about driving
home immediately following a shift block

4. Identify opportunities for interventions regarding
driving home from site immediately following a e °n e
shift block

Research Question 1 [RQI1]: What are the circumstances in which crashes are
occurring during mine workers’ journeys to and from the mine site? While there is
research which concentrates on the social and economic impacts of transient mining
workforces around Australia, there is little research which focuses specifically on the
DIDO workforce. As argued above, there are significant risks faced by DIDO
workers during their commute; however, previous research has only focused on the
frequency of motor vehicle crashes of shift workers and near misses and fatigue-
related risks (D1 Milia, 2006). The present research will provide an understanding of
the circumstances of these crashes, including the type of crash, direction of travel,
vehicle type being driven, as well as the time of crash and location of crash using
self-reported crash data. The studies uncover the key risks associated with the
commute and therefore contribute to understanding the characteristics of the journey
(see Figure 2-1) The focus on crashes occurring during journeys to and from the

mine site is to ensure the research program is appropriately positioned and the focus
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on the journey home is appropriate. This study is descriptive in nature and informs
Research Objectives 1 and 3.

Research Question 2 [RQ2]: What is the cost of motor vehicle crashes
associated with the drive-in/drive-out workforce in Queensland from the perspective
of workers’ compensation costs incurred by industry? As with Research Question 1,
this question provides an understanding of the nature of the problem within a
Queensland environment. This research question justifies the research program and
provides an understanding of the adverse outcomes associated with commuting-
related crashes. Previous research has not investigated the costs resulting from
commuting associated crashes to describe their financial impact. There is a clear
need to explore the problem further and understand the associated financial impacts
incurred by industry as a result of crashes in the Queensland jurisdiction. These costs
will be associated with workers’ compensation journey claims. This research
question contributes to addressing Research Objective 1.

Research Question 3 [RQ3]: What are the current legislative controls, as well
as industry-based guidelines employed by organisations/operations to promote safe
commuting behaviour? Given the limited research efforts in this area, there has been
no study examining the organisational and industrial policies which impact on
commuting. Given the mining industry is safety conscious, it is important to
understand the controls in place to further contextualise this issue and to refine the
organisational factors discussed in Section 2.6, contributing to an understanding of
Research Objectives 3 and 4. Furthermore, the above discussion has argued that
employment structures, rostering and operations have an impact on commuting
behaviours; therefore, it is imperative that organisational management of these
factors is considered. Finally, an understanding of current policies will also assist
with the discussion associated with RQS5.

Research Question 4 [RQ4]: What are the key influences on the travelling
workforce from individual, social, organisational, and situational perspectives and

how do these key influences impact workers’ decisions about leaving the work site to
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drive home immediately following a shift block? As identified in the discussion
above, there are a number of factors which influence the commuting decision of this
workforce. While there are some previous examinations of the travelling workforce,
the key factors drawn from literature are not specific to the issue of driving home
following shift blocks, nor does the literature examine the influences on worker
commuting decisions (Research Objective 3). The literature and discussion above
demonstrates that there are individual influences from various aspects of work and
home life (see Figure 2-1). Therefore, there is a need to explore the factors
influencing the immediacy of commuting behaviour to support Research Objective 4,
to identify opportunities for interventions. As discussed earlier, without an
understanding of the factors contributing to the problem of mine workers’
commuting behaviour, identifying opportunities for interventions perpetuates the ad
hoc approach currently adopted to manage decision making in respect of driving
after shifts.

Research Question 5 [RQ5]: What are the relationships of the key influences
on the travelling workforce from individual, social, organisational, and situational
perspectives and how do these key influences impact workers’ decisions about
driving home immediately after a shift block? The importance of the exploration of
the relationships between the key influences is to extend Research Question 4. As
argued in this chapter, currently the approach adopted by mining companies in
response to this issue is ad hoc rather than being a part of an integrated strategy. This
research question provides scope to explore the interrelationships between key
influences identified iteratively throughout the research program. A deeper
understanding of the relationship between key influences would enable the most
salient factors to be targeted and opportunities for interventions to be identified, in

line with Research Objective 4.
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2.9 THEORETICAL PERSPECTIVES

The current research spans two relevant fields of literature, namely, road and
organisational safety. A thematic review of previous research on commuting
behaviour reveals three distinct categories of influence: (1) personal and social
pressures; (2) the influence of the organisation; and (3) other external factors (e.g.,
the characteristics of the journey itself).

The first part of this section provides an overview of the theories commonly
adopted within road safety literature, and the second part will discuss relevant
theories within organisational safety. Research with similar objectives in a road or
organisational safety context generally focuses on behavioural change or cognitive
decision models (e.g., the Theory of Planned Behaviour). These decision models aim
to understand the factors which facilitate or inhibit behavioural performance or non-
performance. It is with these factors that opportunities for interventions can be
identified (Fishbein, 2008). Using well-established theoretical frameworks will assist
in categorising relevant factors and conditions to understand and predict behavioural
outcomes, putting structure to a previously unexplored topic.

Cognitive decision models describe the influences on one’s intentions and
subsequent behaviours and are typically used to analyse decision making processes
within road safety research. There are many cognitive decision models which
describe individual behavioural responses. Given the aim of this research is to
understand the decision of workers in respect to their journey home following a shift
block and to identify opportunities for interventions, further discussion will centre on
these cognitive decision models and their applicability to the specific context of mine
workers’ commuting behaviour. The following sections discuss well-known theories
and concepts in the road and workplace safety fields: (1) the Theory of Planned
Behaviour (TPB); (2) the health belief model; (3) the social norms approach; (4) the
theory of interpersonal behaviour; (5) the reasoned action approach; and (6) the
integrated behavioural model. Considering the current research examines safety-

related behaviours, this section also discusses safety climate and culture in respect of
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these decision models. Each theory is discussed to further understand the factors that
influence workers’ commuting decisions immediately following shift blocks. Many
of these theories describe behavioural outcomes in similar ways, with the

conceptualisation of the antecedents presenting the most noteworthy divergence.

2.9.1 Theory of Planned Behaviour

The TPB is a theoretical framework which has frequently been adopted to
explain behaviour in a road and workplace safety context (e.g., Evans & Norman,
2003; Fogarty & Shaw, 2010; Poulter, Chapman, Bibby, Clarke, & Crundall, 2008;
Warner & Aberg, 2006). Road safety literature recognises that a combination of
factors and conditions influence driving behaviour, including decisions to engage in
risky driving behaviour (e.g., speeding or fatigued driving). There are many practical
applications of the TPB across a range of topics in road and workplace safety, such
as the qualitative examination of the intention of people to commit driving violations
(Forward, 2006), the behaviour and compliance of truck drivers (Poulter et al., 2008),
and the relationship between driver behaviour and safety climate for work-related
driving (Wills, Watson, & Biggs, 2009).

The TPB was conceptualised to explain and describe the internal and external
influences on individuals’ intentions and resulting behaviours (Ajzen, 1991). The
model assumes that individuals make rational decisions about the target behaviour
and its consequences (Maddux, 1993). The original TPB framework is illustrated in

Figure 2-2.
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Figure 2-2: Theory of Planned Behaviour
(Ajzen, 2002a)

The TPB attempts to explain behaviour by suggesting that behaviour is a
function of intentions and perceived behavioural control (PBC) (Ajzen, 1991).
According to the TPB, intentions are influenced by three constructs, including: (1)
attitudes toward the behaviour; (2) the perceived social pressure to engage in the
behaviour (subjective norms); and (3) an individual’s perceptions of their ability to
perform the behaviour (PBC) (Ajzen, 1991). These antecedents are informed by
underlying beliefs (Ajzen, 1991).

Behaviour-intention relationship

The predictive ability of the TPB constructs varies for different behaviours,
which is important to understand in determining the predictive utility of the TPB as a
framework, but also when developing interventions. A meta-analysis examining
distinctions in behaviour assessed predictive utility across various behaviours, such
as health promoting and risky behaviours, frequently performed and discrete
behaviours, behaviours undertaken for the first time and ongoing behaviours, and

behaviours associated with emotions (McEachan, Conner, Taylor, & Lawton, 2011).
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The meta-analysis found differences between the predictive strength of individual
TPB variables depending on the behavioural context.

The TPB highlights that it is important to gain an understanding of intentions
to engage in the target behaviour. However, there is ongoing debate in academic
literature which argues that intentions may not be a good predictor of behaviour (De
Cannere, De Pelsmacker, & Geuens, 2009). This discrepancy may be due to the poor
operationalisation of the behavioural construct. From a road safety research
perspective, this operationalisation issue can be readily identified in the reliance on
self-reporting of crash and/or near misses in an attempt to operationalise the
dependent behavioural variable (Elliott, Armitage, & Baughan, 2007). A conceptual
and empirical review of the intention-behaviour relations posited that, on average,
intentions explain 28% of the variance in future behaviour (Sheeran, 2002). This
meta-analysis empirically examined ten meta-analyses of the intention-behaviour
relationship between 1993 and 2000. Sheeran (2002) argues that this outcome is
‘good’ when taking account of the sample-weighted average correlation of .53,
considered a large effect size based on Cohen’s (1992) recommendations.

From a theoretical perspective, it is important to note that there is a period of
time (either a split second or longer) whereby a person engages in an active decision
process converting influences into intentions and subsequent behaviour (Ouellette &
Wood, 1998), which conceptually foregrounds the importance of the inclusion of
intentions in a cognitive decision model. This assumes that individuals make a
decision in the same way each time they are faced with a set of circumstances, even
if those circumstances are the same. For example, this perspective implies that mine
workers process a decision to drive immediately following shifts each time the shift
nears its end. While some circumstances may change (i.e., the workers’ family insist
they return home immediately), generally the decision is very similar to the last time

they were confronted with the end of a shift.
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Attitudes and the TPB

Attitudes are associated with the evaluation of the behaviour — whether the
perception is positive, negative or otherwise (Ajzen, 1991). Meta-analyses support
the relationship between attitudes and intentions, reporting a correlation of between
0.49 and 0.57 in the reviewed studies (Armitage & Conner, 2001; McEachan et al.,
2011). Attitudinal perception is based on underlying behavioural belief relating to the
advantages and disadvantages of performing the behaviour (Ajzen, 1991; von
Haeften, Fishbein, Kasprzyk, & Montano, 2001). Behavioural beliefs link the
behaviour to favoured behaviours through preconceived positive or negative
evaluation. The evaluation links the behaviour to a certain outcome or attribute, such
as the costs associated with performing the behaviour. As a result, individuals favour
behaviours that result from positive evaluations and form unfavourable attitudes with
behaviours evaluated negatively (Ajzen, 1991). Behavioural research identifies that it
is important to examine underlying attitudes toward the behaviour in order to
understand the drivers of individual decisions (Bobbitt & Dabholkar, 2001). Fishbein
and Ajzen (1975, p. 6) define an attitude as “a learned predisposition to respond in a
consistently favourable or unfavourable manner with respect to a given object”.
Comparatively, other definitions describe attitude as “a psychological tendency that
is expressed by evaluating a particular entity with some degree of favor or disfavor”
(Eagly & Chaiken, 2007:598). Ajzen and Fishbein (2011, p. 3) suggest that the term
attitude “refers[s] to the evaluation of an object, concept, or behaviour along a
dimension of favour or disfavour, good or bad, like or dislike”, which extends

beyond favour and disfavour.

Subjective norms and the TPB

Subjective norms refer to the perception that those who are important to the
individual either encourage or discourage the performance of a behaviour. In meta-
analyses, subjective norms frequently are found to be less important than the other

two TPB predictors and reached statistical significance less often (Godin & Kok,
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1996). Some studies have removed subjective norms from their analysis (Armitage &
Conner, 2001). Armitage and Conner (2001) posit that the weakness in the predictive
power of the subjective norms construct as evidenced by their meta-analysis may be
associated with the frequent use of single-item measures. The operationalisation of
subjective norms as contemplated by the TPB takes a global view of social pressures
and does not distinguish between groups. Understanding the influence of specific
groups has prompted researchers to examine subjective norms with a focus on
individual perceptions of specific reference groups in line with a social norms
approach (e.g., White, Smith, Terry, Greenslade, & McKimmie, 2009).

Subjective norms are based on the underlying normative belief that engaging in
the target behaviour is approved or disapproved of by specific reference groups
(Ajzen, 1991; von Haeften et al.,, 2001). The strength of the influence of the
reference group is measured by assessing individuals’ motivation to comply and
align their behaviour with the approval (or otherwise) of the referent, and the value

placed on the approval of that reference group (Ajzen, 1991).

Perceived behavioural control (PBC) and the TPB

PBC is the perceived amount of control one has over performing the target
behaviour. PBC is said to directly influence both intentions and behaviour (Ajzen,
1991). The TPB prescribes that individuals rely upon a perception of behavioural
control in order to structure their attitude and behavioural intention (Albarracin et al.
2005, Ajzen, 2002). The original framework by Ajzen, the Theory of Reasoned
Action (TRA), was extended to describe a person’s perceptions about their
capabilities and their ability to exercise control over a certain task (Ajzen, 2002,
Bandura, 1977). This construct attempts to describe the individual’s perception of the
ease or difficulty in performing the behaviour (Ajzen, 1991). The extension of the
framework to include PBC is supported by meta-analyses which demonstrate that the
addition of PBC, while controlling for attitude and subjective norms, explains, on

average, 6% more variance in intention (Armitage & Conner, 2001).
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Underlying the perception of control are internal factors perceived by the
individual as facilitators or barriers to engaging in the target behaviour. The
importance of those facilitators and barriers is contingent on the perceived frequency
of their occurrence (Ajzen, 2002b; von Haeften et al., 2001). Control beliefs are also
associated with the power the individual perceives they have over performing the
behaviour. Perceived power is influenced by “factors that increase or reduce the
perceived difficulty of performing the behaviour in question” (Ajzen, 1991, p. 196).
Some examples of these factors include past experience with the behaviour, or
relying on the experiences of others. Perceived difficulty is reduced with increased
resources and opportunities and fewer obstacles and impediments. The reduction of
perceived difficulty in performing the behaviour results in increased perceived

control over the behaviour (Ajzen, 1991).

2.9.2 Health Belief Model

The health belief model was originally developed to understand and assess the
value of public health programs by attempting to understand the beliefs that should
be targeted to effect positive health behaviours (Rosenstock, 1974). The beliefs
examined in the health belief model consider the likelihood of developing a
condition, or perceived susceptibility, the perceived seriousness of the condition, the
perceived benefits/barriers in taking action, and events or cues that trigger a response
to act (Rosenstock, 1974). The application of the model typically is associated with
assessing the value of public health communication programs, and thus has received
little attention as a model to assess other behaviours (Maddux, 1993). Those studies
that have used the model beyond the original application have done so to explain
health related behaviours, such as vaccinations, early detection of disease, and
exercise behaviours (Corwyn & Benda, 1999).

The Health Belief Model (HBM) is an extension of risk homeostasis, whereby
individuals weigh up positives and negatives to draw a conclusion. Risk homeostasis

argues that behaviour is based on risk perception or the analysis of the costs and the
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benefits of that behaviour (Wilde, 1998). For example, if the perceived risks to
engage in the behaviour are higher than acceptable, then the behaviour may not occur
(Wilde, 1998). Likewise, if the perception is that there is little or no risk in
performing the behaviour, then it is likely that the behaviour will occur. The
underlying theory is important for further discussion in this research, particularly the
conceptual alignment between perceived benefits and barriers in taking action of the
HBM, and control beliefs as contemplated by the TPB (Ajzen, 2002b). Further
supporting the focus on these two concepts are meta-analyses which report limited
support for the model as a whole, but a strong predictive utility of benefits and

barriers with behaviour (Carpenter, 2010; Harrison, Mullen, & Green, 1992).

2.9.3 Social Norms Approach

Social norms assist individuals to make decisions by defining certain situations
in line with peer influences. Peer influences are based on two aspects, what we think
others believe and do (the “perceived norm’) and real beliefs and actions (the “actual
norm.”) (Berkowitz, 2004). Actual norms exist at the collective level and can be
identified in group, community or cultural levels. Actual or collective norms provide
sets of behaviours or ‘codes of conduct’ that individuals can follow; however, these
norms are not explicitly stated but are interpreted by the individual (Berkowitz,
2004). The way an individual interprets these collective norms is known as perceived
norms. Perceived norms are operationalised by measuring individual perceptions as
they exist at the individual, psychological level (Lapinski & Rimal, 2005). In
understanding the individual perceptions of a group, perceived norms may be aligned
with supervisors and co-workers, particularly considering the strong community
sense on a mine site.

The interpretation of ‘codes of conduct’ by individuals is only important if that
individual believes that not complying will result in some type of social sanction
(Lapinski & Rimal, 2005). Thus, descriptive and injunctive norms extend the

concepts of perceived and actual norms. Descriptive norms provide information
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about what is common practice at a community level, or in this case an individual’s
perception of the prevalence of the behaviour in the industry (Lapinski & Rimal,
2005; White et al., 2009). Information used to decide what to do is based on the
opinions and actions of significant others (Rivis & Sheeran, 2003). For example,
individual perceptions may be that it is common practice in the industry to leave
work immediately following a shift block. Action is motivated by the perception that
enacting the behaviour is likely to be effective, adaptive and appropriate (White et
al., 2009).

The perception of a social sanction is incorporated through the concept of
morality and conceptualised as injunctive norms. Injunctive norms indicate what
ought to be done (White et al., 2009). The primary difference is that descriptive
norms do not involve social sanctions for non-compliance with the norm. However,
it is often the case that injunctive and descriptive norms are congruent (Lapinski &
Rimal, 2005). Injunctive norms can be separated into two categories, personal and
social. Individual perceptions of what significant others think one ought to do are
described as social injunctive norms (White et al., 2009). The perceived social
pressures by significant others to perform particular behaviours is also evident in the
subjective norms definition of the TPB (White et al., 2009). The potential social
rewards or punishments for performing the behaviour motivate action (Lapinski &
Rimal, 2005).

Personal injunctive or moral norms are related to what the individual believes
is the right thing to do, or their ‘moral compass’ (White et al., 2009). The influence
personal injunctive norms have over enacting a behaviour is associated with self-
approval or disapproval, and is independent of the influence of significant others or
reference groups. Research has found that moral norms are important in predicting
behaviour where there is a moral or ethical component to the decision, for example
recycling waste (Cialdini, Reno, & Kallgren, 1990). In the case of leaving
immediately following a shift with the knowledge that the individual is fatigued, it

could be argued that there is a significant moral component to the commuting
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decision, suggesting the importance of the inclusion of moral norms for
consideration in this research program.

Social factors are important in this context because of the individual factors
discussed earlier in this chapter (see Section 2.4). The influence of family on
workers’ residential location, engaging in long distance commuting for work, as well
as the influence of the work community on the worker, suggest the need to consider
social influence on decisions about driving immediately after a shift. However,
examination of social norms is a complex task involving an understanding of the
perceptions of multiple layers of reference groups, including significant others (e.g.,
family, co-workers and supervisors), community and industry. Understanding the
influence of these reference groups is further complicated by individual perceptions
of what others believe and do, as well as the perceived social sanction in not enacting
the ‘appropriate’ behaviour. Subjective norms, as contemplated by the TPB, assess
individual perceptions about significant others without providing an understanding of
the influence of the industry, and focus only on the perceived social pressures to
perform the behaviour (or otherwise) (White et al., 2009). From the perspective of
commuting behaviours in the mining industry, both the pressure to engage in the
behaviour (or otherwise), as well as the perceived social sanctions and morality
associated with engaging in the behaviour, are relevant considerations but are not
specifically contemplated by the traditional conceptualisation of the TPB (Park &
Smith, 2007; White et al., 2009).

2.9.4 Alternatives to the TPB

The TPB has been used as a foundational model and extended to include
additional explanatory variables. The Theory of Interpersonal Behaviour (TIB) and
the Integrated Behavioural Model (IBM) both hold similarities with the TPB. All of
these frameworks posit attitudes, perceived social influence and control over
performing the behaviour, and influence intention, which in turn predicts behaviour.

These frameworks, however, attempt to address some criticisms of the TPB and
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propose varying approaches. These alternative approaches attempt to address the
limited consideration of: (1) environmental factors or situational conditions; (2)
knowledge and skills to perform the behaviour; (3) prior experience or habit; and (4)

the salience of the behaviour.

Theory of Interpersonal Behaviour

The TIB and the TPB use similar concepts. Both models propose that
attitudinal and perceptual responses influence individual decisions (despite variance
in the terms which describe specific constructs, e.g., affect and attitude). The TIB
was developed by Triandis in 1977 and presented at the Nebraska Symposium on
Motivation in 1980, and has been adopted in research focusing on: (1) the criminal
behaviour of software piracy (Limayem et al. 2004); (2) the study of telemedicine
adoption by physicians (Gagnon et al., 2003); and (3) mode of transport options
(Verplanken, Aarts, & Van Knippenberg, 1997). Similar to the TPB, Triandis (1980)
states that three levels influence intentions and resulting behaviours. Firstly, personal
characteristics and prior experiences shape attitudes, beliefs, and social norms related
to the target behavior. Next, cognition, affect, social determinants, and personal
normative beliefs influence the formation of behavioural intention. Finally, Triandis
(1980) proposes that behavioural intentions, prior experience, and situational
conditions predict behaviour engagement (Triandis, 1980). It is the inclusion of prior
experience and the impact of the social or physical environment that are noted as
effective in explaining more complex cognitive behaviours (Milhausen, Reece, &
Perera, 2006: 98).

There are three identifiable differences between the TIB and the TPB. Firstly,
the TIB explicitly considers roles, self-concept, and norms as drivers for social
factors. This consideration is more implicit in the TPB. The TPB accounts for these
social factors through consideration of subjective norms and attitudes toward
behaviour (Ajzen, 1991). According to Triandis, intention is explained by relevant

social factors. The TIB describes social factors as personal norms, role beliefs about
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the appropriateness of the behaviour for one’s perceived social role, interpersonal
agreements, and self-definitions (Bamberg & Schmidt, 2003). Triandis’
conceptualisation of social factors includes norms, roles and self-concept. These
three factors are similar to the TPB’s construct of subjective norms; however, they
more closely align with the social norms approach discussed earlier. The social
factors posited by the TIB relate to individual internalisation of reference groups
norms, roles, and self-concept in specific social situations, more specifically,
consideration of behaviours which are appropriate, desirable and morally correct
(Triandis, 1980).

The second difference between the TPB and the TIB is the consideration of
behaviour as a function of intention and habitual response. The popularity of the TPB
in various attitude-behaviour relational studies has resulted in an underestimation of
the importance of considering behaviours as habitual and repetitive (Verplanken et
al., 1997). Habits are those behaviours that are performed repeatedly, and thus are
not subject to, or preceded by, stringent decision processes (Aarts, Verplanken, &
Knippenberg, 1998; Verplanken et al., 1997).

The TPB accounts for the influence of previous behaviour on subsequent
behaviour through the presumption that the experiential influence feeds back to
influence attitudes, subjective norms, and perceptions of behavioural control (Ajzen,
1991). More specifically, repeat behaviour is strongly correlated with the PBC
construct, given the enhanced perceptions of control afforded by the repetition
(Ajzen, 1991). However, research examining past behaviour supports the
consideration of past behaviour given past behaviour contributes between 10% and
19% additional variance in predicting behaviour when controlling for other TPB
variables (McEachan et al., 2011).

The TIB assumes that behaviour in any situation is partly a function of
intention to perform the behaviour, habitual responses, as well as situational
constraints and conditions (Triandis, 1980). Habit is more strongly associated with

those behaviours that are performed frequently, such as the target behaviour of the

Chapter 2: Literature Review 49



current research. Thus, the development of habit results from an initial, rational
decision that is superseded by an automatic response to situational cues (Maddux,
1993). Ouellette and Wood (1998) draw comparisons between wearing a seatbelt (an
everyday occurrence for most people) and getting a flu shot. Research predicting car
seatbelt use in university students, a behaviour that is arguably highly automatic
when engaging in a journey, reported that 51% of variance was explained by habit
(after controlling for behavioural intention) (Bamberg & Schmidt, 2003). However,
in some instances, when a significant period of time has elapsed, past behaviour is
not a clear indicator of actual behavioural outcomes (Ouellette & Wood, 1998). For
example, the university student in Bamberg and Schmidt’s research had not travelled
to university for the last 10 weeks because of a semester break. Therefore, while the
habitual behavioural response is relatively automated, it is still driven by positive
previous experiences as a result of an individual’s response to a specific, goal-
directed task, and hence not completely automatic (Aarts et al., 1998).

The final difference between the TIB and the TPB is the explicit inclusion of
facilitating conditions as a moderating factor. Facilitating conditions are external
factors that are outside the control of an individual but either enhance or diminish the
likelihood of a behavioural outcome (Triandis, 1980). Facilitating conditions are
taken into account in TPB through the consideration of external factors affecting
PBC (Aarts et al., 1998). However, the TPB specifically argues that these external
influences directly influence behavioural outcomes or are mediated by behavioural

intentions.

Reasoned Action Approach

The Reasoned Action Approach (RAA) was developed as an extension to the
TPB. The RAA holds the same goals as the TPB and other cognitive decision models
whereby it attempts to explain intentions and resulting behaviour through the
explanation of beliefs and perceptions relating to: (1) attitudes toward the target

behaviour; (2) normative influences; and (3) the level of control over engaging in the
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target behaviour (Head & Noar, 2013). The RAA sets itself apart from the TPB
through the inclusion of past behaviour and intervention. The RAA formally adopts
past behaviour as an influence, suggesting that frequent adoption of a behaviour may
influence one’s beliefs about the behaviour, and therefore affect intentions and
resulting behaviour (Fishbein, 2008: 838). The RAA also proposes that
environmental factors, and skills and abilities moderate the intention-behaviour
relationship. The inclusion of environmental factors, and skills and abilities is an
extension beyond the traditional TPB to include constructs that are considered by
models such as the TIB. The factors which are unique to the RAA also extend
beyond the construct of self-efficacy in an attempt to understand the educative and
pre-existing knowledge influencing the target behaviour (Head & Noar, 2013).
However, knowledge and skills to perform the behaviour and environmental

constraints are treated in a very cursory manner (Head & Noar, 2013).

Integrated Behavioural Model

The IBM was developed as an extension to the TRA and TPB. The IBM
proposes that intention is a function of attitudes, perceived norms, and personal
agency (Montafio & Kasprzyk, 2008), which is similar to the TPB model (Ajzen,
1991). As with the TPB and RAA, attitudes, perceived norms, and personal agency
(PBC) are influenced by underlying, salient beliefs. Each of the cognitive decision
models presented proposes that perceptions and underlying beliefs about the target
behaviour inform behavioural intentions.

Using elements from the TPB (Ajzen, 1991), social cognitive theory (Bandura,
1991), the theory of interpersonal behaviour (Triandis, 1980), the health belief model
(Becker, 1974), and the RAA (Kasprzyk, Montaio, & Fishbein, 1998), the IBM
posits that four factors directly influence behaviour. These factors include: (1)
knowledge and skills to perform the behaviour; (2) salience of the behaviour; (3)
environmental constraints; and (4) habit. These additions are extensions from models

such as TIB (Triandis, 1980). This framework suggests that a person must have the
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knowledge and skills to perform the behaviour, and the performance of the behaviour
should hold some type of importance for them. Finally, the behaviour is influenced
by environmental constraints, as well as how habitual the behaviour has become
(Montafio & Kasprzyk, 2008). If the behaviour is habitual, then intention may be less
important when considering the target behaviour (Montafo & Kasprzyk, 2008;
Triandis, 1980). For example, workers may place a high level of importance on
commuting home immediately following a shift block, and leaving immediately after
shift is a behaviour that is performed each time a shift concludes. Given the nature of
the target behaviour in this instance, it is assumed that the workers have the
knowledge and skills to drive home after shift. However, there may be some
environmental constraints on the journey; for example, the worker may have lost

their licence resulting in an inability to drive.

2.9.5 Safety climate and culture

Commuting home from work, despite occurring off-site and in personal time
(in some instances) is inextricably linked to workplace and organisational
requirements. The safety of an employee travelling home from work following a shift
block is contingent on a variety of factors, some of which can be linked to
organisational operations and safety policies. The discussion thus far describes
individual perceptions as the key influence on decisions to commute home
immediately following a shift block. These perceptions include environmental and
situational facilitators or barriers. However, the discussion is limited in the
consideration of specific organisational influences on individual decisions. Safety
climate is typically related to general safety in the organisation. Both concepts have
previously been considered in respect to work-related driving (Amponsah-Tawiah &
Mensah, 2016; Newnam, Griffin, & Mason, 2008). However, these concepts have
not been applied to safety behaviours of workers in situations where safety
management systems and organisational policies do not strictly apply to the risk,

such as driving a private car home, outside of work hours.
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There are significant risks to the safety of workers who operate in this industry.
As such, the industry began to investigate system approaches to developing safe
work environments (Joy, 2004). A large proportion of sites adopted safety
management systems approaches to manage workplace health and safety. The mining
industry is generally perceived as a very safety conscious industry, with clear
approaches and guidance (Joy, 2004). “The norms and rules governing safety within
an organisation, whether explicit or tacit, are at the heart of a safety culture”
(Pidgeon, 1991, p. 135). The discussion of a safety conscious industry indicates the
potential for strong safety cultures to exist within the industry and on sites.

This research uses the concept of safety climate in order to understand the
influences of the organisation on commuting behaviours from a safety perspective,
beyond the implementation of safety practices and procedures on-site. Research
investigating safety perceptions refers to two concepts: (1) safety culture; and (2)
safety climate. Researchers exploring these concepts debate the definition and
distinction between these terms, particularly due to the interrelated nature of the
organisation’s social structure (Ekvall, 1996). Values, beliefs, and underlying
assumptions about the organisation are contributed to through the organisational
culture, climate and structure, as well as social structures within the organisation
(Ekvall, 1996; Flin, Mearns, O'Connor, & Bryden, 2000). While these characterise
the organisation, “organisational culture expresses itself though organisational
climate” (Guldenmund, 2000: 221). Group or organisational climate is the shared
perceptions within the organisation (Griffin & Curcuruto, 2016). Comparatively,
psychological climate refers to individual perceptions (Neal & Griffin, 2006). The
importance of describing this concept from a higher organisational level indicates
that, while perceptions are both individual and shared, safety culture is also
multifaceted and is contributed to by structures, values, beliefs, underlying
assumptions, and organisational structures, all of which are expressed through safety
climate (Griffin & Curcuruto, 2016). Therefore, in order to understand safety-related

behaviours associated with commuting it is also important to examine safety climate.
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Additionally, due to the focus on individual decisions, the examination of safety
climate should occur at the individual and group level.

As with organisational culture and climate, safety culture and climate are not
interchangeable concepts (Clarke, 2000). Safety culture refers to the beliefs and
attitudes exhibited as a result of the policies, practices, and structures expressed
through safety climate. Comparatively, safety climate is a descriptive measure
relating to perceptions and beliefs of the conditions of a working environment
relating to safety (Clarke, 2000; Williamson, Feyer, Cairns, & Biancotti, 1997).
Practically, worker beliefs and attitudes ultimately affect safety performance (Griffin
& Curcuruto, 2016; Niskanen, 1994). For example, a positive safety culture leads to
a decrease in adverse safety-related outcomes (Amponsah-Tawiah & Mensah, 2016;
Clarke, 1999).

In order to operationalise the safety climate concept, researchers have
developed measures based on tasks to measure an individual’s perceived level of
individual safety performance and how it is expressed by the overall group safety
climate (Neal, Griffin, & Hart, 2000). From an individual perspective, the concept of
perceived safety performance incorporates two dimensions of compliance and
participation (see Figure 2-3). These concepts are individual perceptions of how well
they contribute to safety on site. Safety participation is about how the individual
contributes to an environment that supports safety, and safety compliance is what
individuals must to do remain safe (Neal & Griffin, 2006). These performance
outcomes are contributed to by safety motivation and safety knowledge. Safety
motivation 1s “an individual’s willingness to exert effort to enact safety behaviours
and the valence associated with those behaviours” (Neal & Griffin, 2006: 947).
Finally, safety knowledge is the information required to be safe (Neal et al., 2000).
Pigeon (1991) supports the proposition that workers, as well as the organisation,
contribute to workplace safety culture. Pigeon (1991) suggests that the elements of
safety culture are associated with three important factors. The first factor is

associated with the type of attitude workers have toward safety, including beliefs
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concerning risks and motivation to act on those beliefs. The second factor concerns
employees’ responsiveness to safe work practices. The final element is based around
safety climate contributing to culture, whereby it is suggested that norms and rules

for defining risks are based on explicit or tacit guidelines (Pidgeon, 1991).

Figure 2-3: Task-related safety behaviours
(reproduced: Neal et al., 2000)

Commuting home from a mine site, while occurring after the conclusion of the
shift, is still linked to work, and considering the close proximity of the journey to the
conclusion of shift, it is posited that safety behaviours exhibited on site will be
maintained so as to stay safe during the journey home. In order to understand the
transference of this behaviour to an off-site related behaviour, further consideration
of safety climate is important.

Safety climate does not explain behaviours in environments where there is a
positive safety culture, but unsafe behaviours intentionally occur. Commuting home
following extended work hours is a clear example of engaging in unsafe behaviours
intentionally (Fogarty & Shaw, 2010). As previously mentioned, the mining industry
is a safety conscious industry: assuming that the high-level of safety consciousness
translates into a positive safety culture, the journey following work can be seen as
evidence of engaging in unsafe behaviours. Therefore, the consideration of both
safety climate and a volitional decision making model like the TPB allows the
explanation of workplace behaviours that are intentional but unsafe (Fogarty &
Shaw, 2010). From the perspective of responding to the research objectives, previous

research suggests that the TPB is a valid framework to assist in the explanation of
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unsafe workplace behaviours, where the worker intends to engage in safe practices

(Fogarty & Shaw, 2010).

2.9.6 Research approach and proposed theoretical framework

There is a significant amount of research relating to engaging in a mining role
where long distance commuting is required, but limited research about the decisions
relating to the commuting task itself. This research details three influences which
need further examination (see Figure 2-1). These influences include individual and
social factors, the risks associated with the journey, and organisational factors. The
discussion of theoretical perspectives regarding decision-making models above
canvasses limitations in each model; however, these frameworks guide the
exploratory nature of this research.

The TPB provides a solid foundation for the initial exploration of the issue of
mine workers leaving immediately following a shift. Decisions regarding leaving site
immediately following shifts can be regarded as volitional; however, there are factors
which influence the behavioural outcome. The parsimonious nature of the framework
means that it is useful in applied settings, such as the current research program, and
i1s well-suited to assist in designing evidence-based interventions (McEachan et al.,
2011). The TPB has been applied frequently in research relating to driver behaviour
(e.g., Scott-Parker, Hyde, Watson, & King, 2013; Warner & Aberg, 2006) and
workplace safety related research (Fogarty & Shaw, 2010; Wills et al., 2009) — topics
which directly relate to the research program. There is a large body of previous
research which describes a strong predictive ability of the TPB and related constructs
in a road and workplace safety contexts. Some examples include intention to speed
(54%) (Elliott et al., 2007), intention to cross the road without using a pedestrian
crossing (37%) (Evans & Norman, 2003), intention to violate safe work procedures
(47%) (Fogarty & Shaw, 2010), and intention to drive while intoxicated (65%)
(Rivis, Abraham, & Snook, 2011).
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The TPB provides the opportunity to extend the framework in order to consider
factors which fall outside the scope of the original model. Ajzen (1991, p. 199)
explicitly stated that “the theory of planned behaviour is, in principle, open to the
inclusion of additional predictors if it can be shown that they capture a significant
proportion of the variance in intention or behaviour after the theory’s current
variables have been taken into account”. There is considerable support for
augmenting the TPB framework in order to consider additional factors. Bamberg and
Schmidt (2003) compared three cognitive decision models, two of which are the TIB
and TPB. Their research concluded that the models should not be viewed as
alternatives to choose between, but that each model presents an opportunity to
supplement the other depending on the context under investigation (Bamberg &
Schmidt, 2003). Examples of research augmenting the framework include the
introduction of additional normative measures adopting the social norms approach to
predict propensity to engage in household recycling (White et al., 2009), the
inclusion of safety climate to understand safety behaviours in a work context
(Fogarty & Shaw, 2010), and the role of habit on speeding behaviours (De
Pelsmacker & Janssens, 2007).

Based on a review of the current research about long distance commuting and
the mining industry in Australia, there are three key limitations of the TPB. These
limitations include: (1) the influence of specific reference groups as contemplated in
the social norms approach; (2) the influence of individual perceptions of safety on
site; and (3) the role of habit considering the frequency of the commute (see Figure

2-4).
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Figure 2-4: Extended TPB examined in the research program
(adapted: Ajzen, 2002a)

Note: the additional constructs presented in the figure above each influence behavioural intentions
individually, but they have been presented grouped for simplicity.

The TPB does not account for the influence of specific reference groups
individually. Families and co-workers have very different motivations in respect to
workers leaving site immediately; therefore it is likely that perceptions will differ
between reference groups. The unitary approach adopted by the TPB does not
consider the variation in differences in perceptions between reference groups, except
for examining the normative beliefs associated with individual perceptions of a
reference group approving (or otherwise) of engaging in the behaviour. Normative
beliefs are similar to social injunctive norms. The TPB also presents limitations in
respect of considering the morality of the behaviour in question. Since there is a risk
of injury involving other road users, it is important to assess individual perceptions
of right and wrong, from individual and social perspectives. The traditional TPB

does not specifically examine morality. The community-type relationships developed
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on site also indicate that it is important to take account of the influence of work-
based reference groups on the decision, through the consideration of descriptive
norms. Meta-analyses of the predictive power of the TPB with the inclusion of
descriptive norms report a 5% increase in the variance of intention after controlling
for attitude, subjective norms and PBC (Rivis & Sheeran, 2003). Overall, the social
norms approach provides the foundation for the further exploration of social
influences on the decision to drive home immediately following shifts (see Figure
2-4).

While commuting may be considered a non-work related activity, a link
between work and the commute should be further investigated. The TPB considers
attitudes about the target behaviour, whereas in the case of this arguably work-related
activity, attitudes and perceptions about work safety practices are also important.
While the social norms approach serves to examine individual worker perceptions
about what is the right thing to do and what behaviour others engage in from a
working relationship perspective, individual perceptions about the safety
performance of the organisation, including participation and compliance with site
expectations, are not explicitly presented in the TPB. As such, the consideration of
safety climate in this research program is important in order to understand worker
motivation to act safely in commuting home immediately following shifts,
responsiveness towards safe work practices, and the explicit nature (or otherwise) of
the guidelines associated with leaving site immediately following shifts (see Figure
2-4).

Habits, as contemplated by the TIB and IBM, provide the ability to assess the
influence of past behaviour, frequency of behaviour and the automaticity of
decisions. While TPB theorists debate whether habit and past behaviour are
considered through changing attitudes, subjective norms and PBC (Ajzen, 1991),
previous research supports the consideration of past behaviour as a predictor of
behaviour (Bamberg & Schmidt, 2003; McEachan et al., 2011). It is argued that

commuting is a frequently performed behaviour, as is the decision to leave
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immediately at the end of a shift. Therefore, the research framework guiding further
exploration of this phenomenon should include the role of habit in the decision to
leave immediately.

Finally, while the alternative frameworks to the TPB, such as TIB and IBM,
presented environmental and situational influences, knowledge and skills to perform
the behaviour and salience of the behaviour, the proposed theoretical framework
does not explicitly address these constructs. In most instances, knowledge and skills
to perform behaviour and environmental constraints are treated in a very cursory
manner (Head & Noar, 2013). Salience of the behaviour is captured through the TPB
consideration of behavioural beliefs, or the advantages and disadvantages of
engaging in the behaviour. Knowledge and skills to perform the behaviour are
captured through the PBC construct in the TPB. Environmental constraints, or
external factors, as contemplated by the IBM and TIB respectively, are captured
through control beliefs in the TPB. Hence additional consideration of these concepts
1s not necessary in the exploration of this phenomenon.

Considering the primary objective of the current program of research is to
understand the key influences affecting workers’ decisions to travel extended
distances home from the worksite immediately after a shift block, the original
conceptualisation of the TPB fits relatively neatly with this objective. Additionally,
the parsimonious nature of the TPB means that it is more readily suited to
augmenting the framework than frameworks like the TIB or IBM. The flexibility and
structured approach the TPB offers provides a solid foundation to explore the issue
of mine workers leaving immediately following shifts, and to guide the studies

within this research program.

2.10 CHAPTER SUMMARY
Mine workers’ driving behaviours have become more frequently researched
since the increase in the mining effort across Australia. While some sites are

implementing alternatives to driving, such as FIFO, workers are still driving
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considerable distances to home or the airport. To date, the author is unaware of an
exploration of worker decisions post-shift which encourage the journey to commence
immediately. In order to understand potential influences, this chapter explored why
workers engage in DIDO work, some of the issues and risks faced during the
journey, and the characteristics of long distance commuting within Australia;
including individual pressures and organisational influences. Using this
understanding, this chapter then provided an overview of key decision-making
frameworks used to guide the exploration of this phenomenon. The chapter
highlighted the exploratory nature of the research using these theories to guide the
direction of that exploration. The next chapter will describe the methodological
approach adopted for this research program, as well as the four studies which

contribute to the overall research program.
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Chapter 3: Research Program and Design

3.1 INTRODUCTION

This chapter describes the research design adopted to achieve the Research
Objectives outlined in Section 1.5. These objectives are to examine the key influences
affecting workers’ decisions to drive home from the worksite, immediately after a
shift block. The location of the target mine site is described in Section 3.2. This
chapter then provides an overview of the research paradigm which seeks to guide
analyses (Section 3.3). The orientation of the researcher is presented in Section 3.4.
The research plan which describes the structure of the research program and provides
an overview of each of the four studies is presented in Section 3.5, and Section 3.6

summarises the chapter.

3.2 LOCATION OF RESEARCH

Queensland, Australia is a unique example of a mining region given the high
number of operations across a large geographical area. The state currently has 43
open-cut and 13 underground mines (Department of Natural Resources and Mines,
2016); the majority of these sites fall within a region referred to as ‘the Bowen
Basin’ (see Figure 3-1). The Bowen Basin runs as far north as Collinsville, as far
south as Theodore and as far west as Emerald. This region covers an area of 60,000
square kilometres (Bowen Basin Open Cut Geotechnical Society, 2013). “The
Bowen Basin in central Queensland produces about 85% of the coal in Queensland,
with most of it being exported through ports at Gladstone, Mackay and Bowen”
(Rolfe et al., 2007, p. 138). The significant distances in the Bowen Basin result in a
large number of mine sites sourcing workers from coastal communities. While there
is a large proportion of FIFO workers in the Bowen Basin, the closest airports are
still often a significant distance from the site, resulting in long driving commutes

even to fly home.
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The current research program focuses on one major site located in the Bowen
Basin, approximately 4 hours from the east coast of Australia and approximately 2 to
4 hours from any major airport. The focal mine site employs approximately 600
workers. The closest settlement is almost 80kms away from the site, with
approximately 13% of workers advising that they reside in that settlement. Hence the
majority of workers drive long distances (over 150 kilometres) to either commute
home or commute to other forms of transport, e.g., an airport. Section 2.5.1 describes
that shift work and consecutive shifts are a significant predictor of near misses with
major incidents occurring shortly after commencing the driving task (Akerstedt et al.,
2005; Di Milia et al., 2012; Di Milia et al., 2011). This risk is compounded due to
sleep debt resulting from consecutive 12 hour shifts (Di Milia, 2006; Tucker et al.,
1996). Given the risks identified in previous research associated with driving
following shift work in rural and remote areas, the small number of daily commuters
within the sample will be treated as a single group. Further, given the lack of
investigation of commuting behaviour in previous research, the concentration on one
site for the purpose of this research effort is justified for two key reasons: the
research is able to explore the phenomenon with adequate depth, and if investigation
covered multiple sites, the depth of the influence that on-site safety has on
commuting behaviours would be lost. Secondly, the doctoral program had limited

resources.

3.3 INTERPRETIVE FRAMEWORK AND RESEARCH PARADIGM

It is important for researchers to describe the framework in which the research
was designed and analysis conducted. The interpretive framework provides an
explanation of the researcher’s thought processes and the chosen direction, and
underpins the data analysis and presentation of each chapter. The paradigm upon
which the research is conducted serves to identify and guide the formulation of the

theory by either deductive or inductive reasoning.
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There are four dominant paradigms, namely positivism, postpositivism,
constructivism and critical theory (Ponterotto, 2005). Simplistically, the dominant
paradigms can be divided into two categories, functionalism and interpretivism.
Functionalists are characterised by an objective, structured approach, and
interpretivists by a more subjective, unintentional approach.

A paradigm guides the types of methods used throughout the research project
and frames the assumptions made throughout the research process, the selection of
methods and of participants in the study (Hall, 2008; Ponterotto, 2005). The
following section justifies the selection of a mixed method approach to respond to

the aim and key objectives of the research program.

3.3.1 Mixed method approach

Mixed method research advocates a more pragmatic approach to conducting
research, seeking guidance from both functionalism and interpretivism by
encouraging deduction, hypothesis testing, prediction, and confirmation, but still
advocating exploration, discovery, hypothesis generation, and induction (Johnson &
Onwuegbuzie, 2004). Mixed method research combines qualitative and quantitative
approaches across a program of research. The benefit of adopting a mixed method
approach from a methodological perspective is the ability of the researcher to
overcome the weaknesses of one method and test a more encompassing array of
research objectives. The outcome of each study informs the focus for subsequent
studies (Haslam McKenzie, 2010). A mixed methodological approach does not
neatly fall into either the functionalism or interpretivism category and is arguably
avoided by researchers compelled by a particular paradigm (Hall, 2008; Johnson &
Onwuegbuzie, 2004). Mixed method research has become more widely adopted as a
technique, as researchers seek to integrate inductive and deductive approaches,
which are typically confined to either qualitative or quantitative research. The
adoption of a mixed method approach guides more rigorous investigations and more

informed theory development. In line with the recommendations of Johnson and
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Onwuegbuzie (2004, p. 17), the logic of inquiry will include the use of “induction (or
discovery of patterns), deduction (testing of theories and hypotheses), and abduction
(uncovering and relying on the best set of explanations for understanding one’s

results)”.

3.3.1.1 Rationale for using a mixed method approach

A mixed method approach seems conceptually appealing due to the practical
nature of this research, with interested parties from academic and industry
backgrounds. As discussed earlier, the review of the relevant literature highlights the
need for further exploratory investigation. Each stage of the research program guides
further investigations. For example, for more exploratory research objectives,
analysis assists to induce meaning from qualitative data to inform further the
quantitative direction of the research effort, guided by theory. Furthermore, given the
context-specific nature of this research, an exploratory approach seems appropriate
considering the limited nature of previous research. Overall, the research questions

and resulting objectives support the mixed method approach.

3.4 ORIENTATION OF THE RESEARCHER

The research approach adopted throughout this thesis is influenced, if
subconsciously, by the experiences of the researcher. The researcher has experience
in a workers’ compensation and compulsory third-party claims environment in
Queensland. Given this exposure, there may be some natural biases throughout the
thesis; however, these biases were not readily identified by the author or the
supervisory team. The application of a rigorous scientific approach and method to

undertake this research program will limit the impact of potential biases.

3.5 RESEARCH PLAN
The following section briefly discusses the structure of the research program
providing an overview of the entire project applying the mixed method paradigm.

The Research Objectives presented in Chapter 1 are linked to each study and a
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rationale for the selection of each research method is provided. This chapter does not
provide an overview of the hypotheses, research procedure, or participants involved
in each study. An in-depth outline of each study’s research procedure is presented in

the associated research chapters (see Chapters 4 — 10).

3.5.1 Structure of research program

The current research extends and contributes to current academic and industry
inquiry through four complementary studies. In line with the mixed method
approach, each study complements subsequent studies to build further inquiry in
order to achieve the Research Objectives presented in Chapter 1 (see Figure 3-2).
Figure 2-1 provides the foundational framework on which each study within the
research program is based. The individual and organisational factors, as well as
journey characteristics, are iteratively reviewed following each study to identify the
most salient influences on the travelling workforce. How these factors are iteratively
reviewed and investigated throughout the research program is illustrated in Figure
3-2. Study 1 provides an overview of crash circumstances and workers’
compensation costs associated with journey claims in Queensland. Study 2a is an in-
depth critical review of the relevant legislation, industry standards, and
organisational policy documents. Study 2b compares and clarifies the outcomes of
the critical review through a focus group session with eight site safety experts from
the focal organisation. In line with the main objective of this research, the in-depth
interviews in Study 3 explore(s) the key influences affecting workers’ decisions to
drive home from the worksite, immediately after a shift block. Finally, Study 4a and
Study 4b statistically examine the relationships identified in Study 2 and Study 3 in
order to determine the most salient and statistically significant influences, and the
impact of those influences on the immediacy of the commuting decision. The
combination of these four studies identifies relevant factors that influence workers’

commuting behaviour, as well as the effect of various direct and indirect influences
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on the individual decision-making process associated with driving home immediately

after shift.

STUDY 4: Survey
(individual, social,
organisational and
g situational factors)
Identifies opportunities for
interventions which may be
beneficial to address the issue of

driving home from site
immediately following a shift block

STUDY 3:

In-depth interviews
(individual, social,
organisational and
situational factors)

Explore key social and individual STUDY 2:
influences and the role these play Critical review and focus
in workers’ driving decisions and group

resulting behaviour (organisational factors)

In-depth examination of legislation,
industry standards and organisational
policy. The focus group seeks
confirmation of the findings of the critical
review and initial considerations about
the commute home

Literature review and
anecdotal evidence

STUDY 1:
Descriptive Study
(journey characteristics)

Explores Queensland Workers’ compensation
data to examine cost and crash circumstances

Figure 3-2: Structure of the research program and relationship of each study with key
influences on the travelling workforce

3.5.2 Study 1: Descriptive study

The objective of Study 1 is to examine the frequency and circumstances of
motor vehicle crashes associated with the mining industry workforce in Queensland
and to understand the costs incurred by industry as a result of workers’ compensation
journey claims. Using journey claim data for crashes associated with the mining
industry in Queensland from June 2009 — July 2013, the analysis focuses on crash
mechanism, time of crash, and location of crash to identify journey characteristics or
situational factors of importance (Research Objective 3). This study also provides an
overview of commuting and a measure of one financial impact within the

Queensland mining industry to provide an objective measure of resulting
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consequences to identify more salient situational factors relating to commuting

(Research Objective 1).

3.5.2.1 Descriptive study rationale

The literature discussed in Chapter 2 outlined the limitations of previous
research in respect of DIDO workers. As such, there are few studies which have
provided a thorough exploration of the commuting problem, particularly in respect to
situational influences affecting journeys in line with Figure 2-1. Access to the
workplace health and safety journey claim data allows the problem to be explored.
Workers’ compensation data were a highly relevant data source given that they were
easily accessible and relevant to the workplace focus. Police crash data, for example,
are less accessible (i.e., not publicly available) and do not necessarily reveal crashes
associated with commuting journeys.

The primary collection purpose of the data used in Study 1 is the ongoing
management of workers’ compensation claims. The extent of analysis is limited
given the secondary nature of the data. This study describes the circumstances and
frequency in which commuting-related crashes are occurring in the mining industry
in Queensland and provides insight into the potential journey characteristics or
situational factors (see Figure 2-1) which may influence commuting decisions. Given
the nature of the dataset, information about associated workers’ compensation costs
is also provided. Previous descriptive analyses have been limited to self-reported
data which are sometimes collected a significant time after a crash. While the claims
data are also self-reported, they are collected shortly following the crash. Moreover,
the data may be more reliable given the statutory obligation of the injured worker to

provide correct information.

3.5.3 Study 2a and Study 2b: Critical review and focus group

The objective of Study 2 is to understand and define the parameters

surrounding external influences on workers’ decisions in a Queensland context. This

70 Chapter 3: Research Program and Design



study is defined by two distinct parts. The first part of Study 2 is an in-depth
examination of the relevant legislation, industry standards and organisational policy
documents. This review provides a contextual understanding of the issue of
commuting following shift blocks in the mining industry to explain what commuting
behaviour is encouraged or discouraged under legislation and organisational policy.
This contextual understanding contributes to the understanding of organisational
influences on the travelling workforce (see Figure 2-1) by critically examining the
legislation, national standards and industry policies which impact workers’
commuting decisions. Industry-based measures and interventions employed by
organisations to reduce fatigue risk related driving are also examined.

The second part of this study explores the outcomes identified in the first part
of Study 2 and seeks confirmation of those findings via a focus group. The focus
group consisted of eight site safety experts from the target site. The objective of
adopting this qualitative method was to gain an understanding of the perceptions of
organisational safety controls in respect of commuting in the Queensland mining
industry. Both parts of Study 2 contribute to addressing Research Objectives 2 and 3.
The literature review highlighted the need to examine the environment in which

commuting behaviour occurs.

3.5.3.1 Critical analysis and review rationale

A key component of the environment on a mine site in Australia is the
legislation and policy which govern the safety practices on site. To date, there has
been no examination of the legislation and policy documents within this environment
in respect to commuting following a shift or shift block. A primary aim of this
research program is to identify opportunities for interventions (Research Objective
4), with a specific focus on the current legislative landscape in which commuting
occurs. A review of the legislation and policy framework provides insight into the

foundation of current behaviours in respect to commuting.
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The purpose of adopting a systematic approach to reviewing the relevant
legislation and policy documents was to identify the documents involved in the
review, identify the scope of the review, and the means by which the documents
were analysed. Given the vast amount of literature on safety practices within the
Queensland mining industry, this structured approach was adopted to distil large
amounts of relevant information into specific categories and themes used in the later
stages of the research program, as well as in the discussion of Research Objective 4.
The critical review provided a structured, informed framework used to guide Study

2b and the adoption of mixed methods to address a specific research objective.

3.5.3.2 Focus group rationale

The purpose of the focus group in the current research was to clarify the key
points of difference between the legislation and an organisational view of safe
commuting behaviour. The outcome of this comparison provides input into
understanding the safety culture that exists on site and further defines the
organisational factors presented in Figure 2-1. Focus groups seek the perceptions of
a group of people through a planned discussion on a pre-defined topic (Sim, 1998).
The primary purpose of this research method was to enable participants to explore
the topic being studied (Peek & Fothergill, 2009). Thus the involvement of the
researcher is often minimal and relatively unstructured (Peek & Fothergill, 2009).
Focus groups enable the researcher to gather a variety of perspectives to explore the
ideas and feelings of a sample group to uncover factors that influence opinions, and
gain insights into a particular topic, where limited information is available (Breen,
2006; Peek & Fothergill, 2009).

The focus group method sought to confirm the information presented in the
critical review and provide a brief overview of the problem from the perspective of
safety professionals. To understand the key points of difference, the questions asked
during the focus group session were generated from the outcomes of the critical

review. A detailed explanation of the topics included in the interview schedule is
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presented in Chapter 6. Study 2a and 2b flesh out the perception of the issues

associated with a commuting workforce within the industry.

3.5.4 Study 3: In-depth interviews

The objective of Study 3 was to gain an understanding of the key influences on
workers’ intentions in this context. As presented in Chapter 2, influences on
individuals vary across contexts. In line with the main objective of this research, the
in-depth interviews explore the interrelations and relationships between the
individual, social, and organisational influences, and the role these play in workers’
commuting decisions and resulting behaviour (Research Objectives 3 and 4). Given
the mixed method approach adopted for the research program, the literature review
and the outcomes of Study 2 were used to develop the interview protocol for Study 3.
In line with a mixed method approach, the exploratory in-depth interviews were used
to shape the quantitative component of the research and define a conceptual model to

be quantitatively tested.

3.5.4.1 In-depth interviews rationale

It 1s suggested that the interview is one of the most widely used methods in
social research (Hall, 2008). In-depth interviews obtain qualitative data from
participants through relatively unstructured means (Monette, Sullivan, & Delong,
2013). This method provides the interviewer with an opportunity to ‘probe’ the
participant for further information (Gray, 2007). The goal of this method is to
explore the thoughts and perceptions of the respondent, without pre-defined
categories (Monette et al., 2013). The current research program requires in-depth
exploration of the phenomenon given the limitations of previous research. As such,
using in-depth interviews to explore this topic using theory to guide the exploration
in a semi-structured approach provides a way to gain insights quickly. Using the
framework presented in Figure 2-1, these in-depth interviews will contribute to a

response to Research Question 4, identifying opportunities for interventions in line
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with Research Objective 4. Researchers continue with interviews until such time as
they have reached saturation, which refers to the point in data collection where there
is no significant incremental gain from further interviews (Singleton & Straits, 2005).
This approach aligns with the research objective to explore influences on workers’

decisions.

3.5.5 Study 4a, Study 4b, and Study 4c: Survey

The primary objective of Studies 4a, 4b, and 4c is the statistical exploration of
the relationships between constructs identified to determine the most salient and
statistically significant influences and the impact of those influences on the
immediacy of the commuting decision. In line with Research Objective 3 and based
on the conclusions drawn in Study 1, Study 2 and Study 3, a series of hypothesised
relationships were quantitatively tested. The data for the quantitative component of
this study were collected using a survey instrument developed from (1) the outcomes
and analysis of the critical review and a focus group; (2) the in-depth interviews; and
(3) the theoretical underpinnings of relevant psychological frameworks discussed in
Chapter 2 (e.g., the TPB). This study draws together the outcomes of all four studies
(Research Objective 3) in an attempt to identify opportunities for interventions
(Research Objective 4) which may be beneficial to address the issue of commuting

home from site immediately following a shift block.

3.5.5.1 Survey rationale

In line with a mixed method approach, the data for the quantitative component
of this study were collected using a cross-section survey instrument developed from
(1) the outcomes of the overview of current crash information drawn from the
journey claim data; (2) the outcomes of the critical analysis and review; (3) the in-
depth interviews; and (4) the theoretical underpinnings of relevant psychological
frameworks (e.g., TPB). The quantitative component of this research was adopted to

test and further explore the findings of the previous study across a large number of
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respondents. The survey statistically explores and operationalises the identified
influences to determine the relationships and interrelationships between the key
elements identified in previous studies within the research program. An
understanding of these relationships provides a structured approach to statistically
identify opportunities for interventions using the most salient influences. This study
specifically responds to Research Question 5 which ultimately supports Research

Objective 4, to identify opportunities for interventions.

3.5.6 Overall research objective

The core research objective of this program was to examine the key influences
affecting workers’ decisions to drive home from the worksite immediately after a
shift block and to identify opportunities for interventions. Each study in this program
of research has been designed to gain an understanding of individual, social,
organisational and situational factors contributing to this decision. By considering
these four factors using a mixed method approach, this research will form the basis
of a holistic understanding of factors that influence commuting home immediately
after shifts and will contribute to identifying opportunities for interventions to change

this behaviour.

3.5.7 Ethical considerations for the research program

Applications for ethical approval were submitted for each stage of the research
program. Applications were not finalised until just prior to the data collection effort,
given the research program was a mixed method approach with each study building
on the results of the previous study. Relevant application numbers are noted in study
chapters. Overall, however, there were some program-level ethical considerations,
which influenced the overall design of the research program.

This research was conducted on a single mine site. The predominant focus of
the research was safety-related concepts. Throughout the research, participants were

asked to talk about engaging in risky behaviours and behaviours that may not be
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considered to be consistent with organisational policy. Confidentiality was important
given that the behaviour of the worker may contravene site policies. Complete
anonymity was not possible because some organisational contacts were aware of
participation due to organisational and scheduling requirements. However, as
outlined in the application for ethical clearance, only aggregated data was provided
to the site, thus maintaining confidentiality. At the commencement of all studies,
participants were advised that only aggregated data would be provided to their
employer and participants were provided with the researcher’s contact details. When
collating data and categories, small subsets of cases were reviewed and the data were
aggregated to higher categories to ensure confidentiality. Finally, informed consent

was sought verbally.

3.6 CHAPTER SUMMARY

Chapter 3 described the aims of the research project and provided an overview
of the research questions and methodology for all studies in this research program.
This chapter provided a brief outline of the geographical location of the research and
an overview of the type of organisation in which the research occurred. This chapter
also described the research lens through which this program was conducted, the
orientation of the researcher, and outlined the mixed method approach to each
complementary study.

The following chapter reports on the results of Study 1 of the research
program. Through the analysis of Queensland workers’ compensation journey claims
data for claims between June 2009 and July 2013, Study 1 provides an understanding
of the circumstances in which crashes occur, as well as an understanding of the costs

associated with these claims from a compensation perspective.
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Chapter 4: An Analysis of Queensland Workers’
Compensation Journey Claim Data

4.1 INTRODUCTION

Chapter 4 reports on the first study of the research program. The aim of this
study was to provide an overview of workers’ compensation journey claim data for
crashes associated with the mining industry workforce in Queensland from June
2009 — July 2013. There is little known about the circumstances of commuting
crashes and resulting costs in the mining workforce, given the limited research
examining driving-related commuting. The analysis of Queensland workers’
compensation claims data provides self-reported data regarding the nature of crashes,
including mechanism, time and location in order to understand the circumstances in
which driving-related commuting crashes occur. An understanding of these
circumstances identifies journey characteristics or situational factors which may
influence the immediacy of workers’ commuting behaviours. Study 1 of this research
program also examines the workers’ compensation claims costs associated with
journey claims. Research Objective 1 was addressed by examining secondary data
provided by Workplace Health and Safety — Queensland.

This chapter provides an overview of Queensland’s workers’ compensation
scheme and journey claims in Section 4.1.1. Section 4.2 presents the study specific
questions which seek to address Research Question 1. The method and analysis are
presented in Section 4.3. The results of Study 1 provide an overview of the sample
characteristics, the crash characteristics and resulting workers’ compensation costs
(Section 4.4). Section 4.5 provides a discussion of the results of Study 1 by

responding to the study specific questions; Section 4.6 is the chapter summary.
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4.1.1 Workers’ compensation in Queensland

The Queensland Workers’ Compensation Scheme provides compensation to
those injured while at work — where work was a significant contributing factor to the
incident. Compensation under the Scheme includes medical, rehabilitation expenses
and wage expenses. From an Australian perspective, Queensland is a unique example
of workers’ compensation, as it is one of three states and territories in Australia to
provide cover to workers for injuries sustained during the journey to or from work
(Finance and Administration Committee, 2013). A worker is covered if the event
(injury) occurs during the journey between a worker’s home and place of
employment — provided there has not been a substantial delay before the worker
starts the journey, or a substantial interruption of, or deviation from, the journey®
(Finance and Administration Committee, 2013). The provision of compensation
means that those involved in motor vehicle crashes on their way to and from work
can claim compensation to cover loss incurred. WorkCover Queensland and a
number of self-insurers manage workers’ compensation in Queensland. Most
importantly, in the Queensland scheme, employment does not need to be a
contributing factor to the injury in respect of a journey claim. Queensland operates a
“no fault” journey claim scheme, which means claims relating to journeys to and
from work, provided they fall within the definition of the legislation, are covered for
medical, rehabilitation and wage expenses (Finance and Administration Committee,
2013).

Return to Work (RTW) is a significant consideration for employers and
insurers. The greater the time a worker spends away from their place of employment
and performing their duties (time lost), the greater the downtime for the business.
Time lost claims are defined as those claims where there is a period of time away
from normal employment as a result of the incident or injury (Q-COMP, 2012).
There are also factors associated with training new employees if the injured worker

fails to return to the same position or fails to return to work at all. From an insurance

°Section 36(2) of the Workers’ Compensation and Rehabilitation Act 2003.
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perspective, an employee’s positive return to work is important to limit exposure to
past and future economic loss expenses (e.g., lost wages), as well as for the ongoing
psychological health of the worker. Return to work timeframes, as well as claims-
related compensation expenses, provide an overview of one measure of the financial
impact associated with journey-related road crashes, as well as positive outcomes
associated with rehabilitation post-injury.

There were approximately 80,000 Queensland workers’ compensation claims
accepted in 2011/12 (Q-COMP, 2012) with an average claim cost of $12,427.00 (Q-
COMP, 2012). Claims accepted during this period resulted from on-site workplace
incidents and journey claims. Claims resulting from fatalities were represented by
0.1% of the sample (n=80). Time lost claims represented approximately 45% of
claims (7=36,000). Approximately 35% of claims did not result in time lost
(n=28,000), and of those injured workers who spent time away from work, 96%

returned to some type of employment.

4.2 STUDY AIM AND RESEARCH OBJECTIVES

The current study has two parts. Part one explores the circumstances of
commuting related crashes in the mining industry over the period 1 July 2009 to 30
June 2013. While workers’ compensation data is an incomplete picture of the
problem, it presents an opportunity to examine specific costs associated with work
journey related crashes and the need for further examination of driving-related
commuting in the mining industry in Australia. The first part of Study 1 is an
exploratory study designed to describe driving-related commuting crash
circumstances during the sample period. Part two of this study explores the
compensation costs associated with journey claims in the Queensland mining
industry in order to understand the RTW outcomes and costs. Given the similarities
between legislation and functions across the mining industry in Australia, this
chapter presents results that encompass all mining industry segments. The second

part of Study 1 explores cost per claim, including the average compensation paid, the
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amount of time lost, and the number of workers who returned to work following their
injury. Given the exploratory nature of this study, it responds to a series of study
specific questions rather than hypotheses. The results of this study were used to
identify potential risks associated with commuting in order to identify those
characteristics of the journey which may impact on the decision to commute
immediately following shifts. The study also describes the financial impact of these
crashes through examining compensation costs, providing an objective measure of
the consequences associated with commuting related risks (situational factors).
Understanding the financial implications further supports the need for this research
and assists in identifying those situational factors which may have a stronger

influence on commuting decisions due to associated consequences.

4.2.1 Commuting crash circumstances

The first part of this study addresses Research Question 1: what are the
circumstances in which crashes are occurring during mine workers’ journeys home
from the mine site? The study provides an examination of crash circumstances and
relies on data reported by the person involved in the crash to a claims representative
of the workers’ compensation authority in Queensland. Study 1 explores this self-
reported data to identify common crash circumstances associated with a sample of
journey claims in the Queensland mining industry.

The literature review presented in Chapter 2 identified a number of risks that
may be encountered while commuting from mine sites. These risks include: (1)
fatigue; (2) monotony/distraction; (3) wildlife and livestock; (4) shift length/time of
driving; and (5) the location of the mine site. This section describes the crash
mechanism, the direction of travel, the type of vehicle (e.g., car or motorcycle) being
driven at the time of the crash, and some other factors of interest based on the
literature investigating the DIDO workforce. These factors include time of day,
journey remoteness, fatigue and distracted driving (see Section 2.5). As such, this

study seeks to respond to the following questions:
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Study Question 4.1: What are the risk factors when travelling from
worksites after shifts and when do these risky situations occur?

Study Question 4.2: What time of day or night are drivers and riders more
likely to be involved a crash?

The time of day and night categorised for the purpose of examining timing was
undertaken in line with normal shift hours in the Bowen Basin identified in previous
research (Di Milia, 2006). Categorising shift start and finish times in line with
previous research, as a representation of the Queensland mining industry, was used
as a proxy for identifying those workers travelling following night shifts and day
shifts. Based on this categorisation, Study 1 compares night time (18:00 — 05:59) and
day time (06:00 — 17:59) claims. These times align with approximate shift times
confirmed by the target mine site, as well as the average shift start and finish time for
research examining shift workers in the Bowen Basin (Di Milia, 2006).

Given the nature of the workforce, the length of time of a regular shift and the
variation in the hours these workers sleep across a four-week period, fatigue is a key
risk and an important factor in this research. While the risk identified is associated
with both shift length and time driving, there are limitations in respect to secondary
data, and no data is available in respect to the shift length before the crash occurred.
However, fatigue will be identified as a contributor if reported, but there may be
under-reporting of fatigue-related crashes given the reliance on self-reported data.
This limitation is considered in the discussion of the data. Nevertheless, it is
important to explore the contribution of fatigue to these workers’ compensation

journey claims by examining:

Study Question 4.3: What percentage of these crashes are self-reported as
fatigue-related?

Fatigue and distraction are separated out in the literature, despite being
intrinsically linked (see: Beanland et al., 2013). Distraction is also closely linked to
the monotonous nature of the roads these workers travel. As demonstrated in the
literature review, distraction is often a crash factor, with some studies suggesting it is

a key contributor to a crash in approximately 58% of cases (Beanland et al., 2013).
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The present study examines distraction as a contributor to commuting-related crashes

by exploring:

Study Question 4.4: What percentage of these crashes are self-reported as
distraction-related?

The remote location of most mine sites means that these workers are travelling
monotonous roads for significant distances (see Section 1.2). Research reports that
time in monotonous driving tasks decreases the level of driver vigilance (Schmidt et
al., 2007). Remote Australian roads are typically long and straight, adding to
monotony. The location of mine sites and the distances travelled supports further

examination of remoteness of crashes:

Study Question 4.5: How many of these crashes are occurring in remote
locations?

While this question does not specifically address the risk associated with the
particular location of the mine site, it does address the frequency of crashes occurring
within a remote or rural area in the context of journey claims in the mining industry.

An additional risk factor associated with travelling on rural and remote roads is
wildlife and livestock (see Section 2.5.2.1). Anecdotal evidence suggests that the
involvement of animals in crashes typically occurs during dawn, dusk and night time.

Therefore:

Study Question 4.6: What is the involvement of animals in crashes and at
what time are these crashes occurring?

4.2.2 Workers’ compensation costs

The second part of this study explores the compensation costs associated with
Queensland workers’ compensation journey claims, including the number of days
away from work. Given the focus on positive RTW outcomes, the two key aspects of
compensation costs and time off are explored in conjunction with RTW outcomes.
This descriptive study addresses Research Question 2: what is the cost of motor
vehicle crashes associated with the drive-in/drive-out workforce in Queensland from

the perspective of workers’ compensation costs incurred by industry?
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4.3 METHOD

The following sections describe the overall study design. A detailed overview
of the primary purpose of the data used in Study 1 is provided. The method also
details data cleaning and treatment of missing data. Finally, this section describes the

method applied for data coding, analysis and relevant ethics considerations.

4.3.1 Workers’ compensation data collection

The Queensland Workers’ Compensation Regulator (Q-COMP) and
Workplace Health and Safety — Queensland provided workers’ compensation journey
claims data at the written request of the researcher. The Queensland Workers’
Compensation Regulator monitors all workers’ compensation claims in Queensland.
The primary purpose of the data is to manage the progression of a claim. The claim
data is collected when the person making the claim (“the claimant”) contacts the
insurer and provides information about an incident which has caused injury —
including time, location, description of incident, nature of injuries and a medical
certificate. The applicant has 7 days to report the crash following its occurrence. The
information provided to the regulator is standardised and each insurer must meet
specific reporting requirements. The dataset includes those who have made a claim
as a result of an incident; however, it does not include those incidents that have not
been reported or if the relevant insurer has not been notified (i.e., a compensation
claim has not been lodged which might occur if the worker is not aware of their right

or need to claim compensation).

4.3.2 Data cleaning and missing data

The dataset provided contains 533 cases of injuries which occurred during the
period June 2009 — July 2013. The data were cleaned and cases were analysed if they
related to (1) crashes occurring in Queensland, and (2) crashes involving a car or
motorcycle. Incidents involving pushbikes, pedestrians and non-vehicle related (e.g.,

lifting luggage from bus) journey claims were removed from the dataset, resulting in
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282 relevant cases. The dataset was also manually coded to reveal crash
circumstances, location of crashes using the Accessibility/Remoteness Index of

Australia (ARIA), and if the crash occurred during the day or night.

4.3.2.1 Identifying crash circumstances

The dataset provided detailed crash descriptions. The descriptions consisted of
one to two sentences which provided details about the crash circumstances. Each
description was read and analysed to support inclusion or removal of individual
records. Crashes were excluded if the person making the claim was not in a vehicle
or on a motorcycle at the time of the crash. For example, “lifting bag into overhead
locker on plane trip home” (Male, 65 — 69 years of age, Technicians and Trades
Workers) was excluded for the purpose of the analysis, as the injury did occur as a
result of a motor vehicle crash.

The descriptions were standardised into categories to record information
including (1) direction of travel (e.g., to work, from work or unknown), and (2) type
of incident (e.g., single vehicle/lost control, distraction/not paying attention, hit
animal/animal on the road, actions of another driver, debris on road/road issue and
fatigue). Each case was manually coded for these categories to assist with further
analyses. Categories were determined by thematic analysis conducted while
reviewing the description of each incident (see Table 4-1). A new category was
added when the description provided did not fit within the existing categories
(Howitt & Cramer, 2014). Following the initial coding, the categories were reviewed
to ensure they were mutually exclusive and the coding was reviewed to ensure
validity. In instances where there was a double up, the primary reason for the crash
was used. For example, “travelling to work hit kangaroo lost control car rolled over
landing in gully on roof” (Male, 45 — 54 years of age, Labourer) would be coded as
‘hit animal, animal on road as opposed to single vehicle, lost control’.

As described in Section 4.4.1, Queensland operates a “no fault” journey claim

scheme. As such, the description provided in the data may not always describe crash
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causation. Hence there were instances where there was insufficient information to

determine an appropriate code. For these cases, the direction of travel or type of

incident was recorded as unknown. When considering crash circumstance in any

analysis, 131 of these unknown cases were excluded. Missing values were excluded

pairwise. It is noted that missing values were only prominent where coding from the

crash description provided limited or no information to be analysed, for example

journey direction and crash mechanism. The results section of this chapter presents

analyses where cases have been excluded on the basis of missing data.

Table 4-1.

Coding description for crash mechanism

Code Definition Example description

Single No vehicle, pedestrian, animal Riding motorbike home from work, fell off
vehicle/lost or road issue identified as a key  motorbike in middle of corner (Male, 25 — 34
control cause of the crash years of age, Machinery Operators and Drivers)
Distraction/not ~ Driver (claimant) failed to obey  Driving to work, collided with car in front

paying attention

Hit
animal/animal
on the road

Actions of
another driver

Debris on
road/road issue

Fatigue

Unknown

traffic signs resulting in the
crash or distraction identified as
the key cause of the crash

An animal (livestock, kangaroo
etc) identified as the key cause
of the crash

Another vehicle (car,
motorcycle etc) failed to give
way or stop causing the crash

Something on the road (e.g., oil)
or some other road issue
identified as the key contributor
of the crash

Driver (claimant) falling
asleep/micro sleep is identified
as the key cause of the crash

No information to identify the
cause of the crash

(Female, 45 — 54 years of age, Professionals)

Whilst travelling to work I was hit by a
kangaroo cutting diagonally across the road, at
the time I was riding my motorcycle directly to
work (Male, 45 — 54 years of age, Machinery
Operators and Drivers)

Driving to work when a car went through a stop
sign without stopping and I collided with the
front passenger side of the car (Male, 45 — 54
years of age, Machinery Operators and Drivers)

Travelling home from work on my motorbike,
rear wheel caught in rute (sic), washed out, and
flung bike sideways, threw me onto the bitumen,
on my left side (Male, 35 — 44 years of age,
Technicians and Trades Workers)

Rolled car whilst driving after a microsleep
(Male, 55 — 59 years of age, Machinery
Operators and Drivers)

Driving home from work — motor vehicle
accident (Male, 25 — 34 years of age,
Machinery Operators and Drivers)
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4.3.2.2 Location of crashes

An identifiable risk associated with commuting from mine sites is the
remoteness of the site. The data provided by WPHS included the approximate
postcode of the crash. The postcodes were segmented using the ARIA classification.
The remoteness classification or ARIA was developed by the Australian Bureau of
Statistics (ABS) to allow the categorisation of postcode for statistical comparisons
between city and country. Categories are determined by the remoteness of the
location from goods and services (ABS, 2003; Census Paper No. 03/01: 1). The
ARIA provides five regional categories for geographical segmentation. These
geographical regions are: (1) Major Cities of Australia, (2) Inner Regional Australia,
(3) Outer Regional Australia, (4) Remote Australia, and (5) Very Remote Australia.
These geographical regions are commonly used as geographical segmentations,
particularly when considering crashes occurring in remote locations (see: Steinhardt

et al., 2009).

4.3.2.3 Time of day

Research indicates that there are a number of risks associated with travelling at
different times of the day: for example, there are significant impacts on a person’s
ability to function appropriately when activities are performed during normal
sleeping hours (Di Milia, 2006), and an increased crash risk involving animals
around dawn and dusk (Rowden et al., 2008). However, the categorisation of driving
risk hours varies between these two risks. As such, to aid discussion, this thesis

categorises time in respect to shift finishing times (see Section 2.5.1.1).

4.3.2.4 Mining industry segment classification

There are significant similarities between mining industry sectors,
demonstrating the need to understand the commuting issue across the industry. The
data provided by WPHS classified employing organisations using the Australian and

New Zealand Industrial Classification (ANZSIC) 2006. The ANZSIC 2006 identifies
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groups of businesses which undertake similar economic activities and is used for the
production and analysis of industry statistics (Australian Bureau of Statistics, 2006a).
This classification enabled the segmentation of the data into five categories,
including: (1) coal mining, (2) oil and gas extraction, (3) metal ore mining, (4) non-
metallic mineral mining and quarrying, and (5) exploration and other mining support

services.

4.3.3 Statistical analyses

Data were analysed using IBM SPSS Version 22.0. Given the nature of the
dataset and the objectives of this study, the data were analysed using frequencies and
cross tabulations. Cross tabulations revealed small cell sizes in most cases; therefore,

further statistical analyses (e.g., chi-square) were not possible.

4.3.4 Ethical clearance

Approval was sought from the Queensland University of Technology Human
Research Ethics Committee for an exemption. The exemption was granted on 11

February 2014 and the relevant approval number is 1400000086.

4.4 RESULTS

The results of analysis of the workers’ compensation data are presented as they
relate to the study specific research questions. Crash characteristics are presented
first. These results report the location, time, and recorded mechanism of the crash.
Workers’ compensation costs are then examined. These analyses are all descriptive

in nature, so frequency data and graphs are used to describe the findings.

4.4.1 Sample characteristics

Based on manual data coding, there were 282 journey claims in the Queensland
mining industry accepted between July 2009 and June 2013 with most of these
claims coming from the coal mining sector (n=138; 49.0%), even though that sector

constitutes only approximately 32% of the mining industry in Queensland

Chapter 4: An Analysis of Queensland Workers’ Compensation Journey Claim Data 87



(Australian Bureau of Statistics, 2006b). Exploration and support services
represented the second highest frequency of claims (n=65; 23.0%). In 2006, 33% of
workers across the mining sector in Queensland worked in metal ore mining
(Australian Bureau of Statistics, 2006b). Despite its being the largest sub-industry,
the number of claims seen from this sector was low (n=44; 15.6%). Other mining
sub-industries represented include non-metallic mineral mining and quarrying (n=29;
10.3%), and oil and gas extraction (n=6; 2.1%).

Machinery operators and drivers represent the highest number of claimants by
occupation (n=145; 51.4%). The remaining claims are represented by occupation,
with labourers (n=43; 15.2%) and technicians and trades workers (n=40; 14.2%)
contributing to the number of claims. The remaining numbers are from white-collar
workers such as clerical and administrative workers (n=23; 8.2%), professionals

(n=20; 7.1%), and managers (n=10; 3.5%).

Table 4-2.

Age and gender of claimants

Gender

Male Female
Age (in n % " %
years)
15-19 7 2.9 1 24
20-24 20 8.3 7 16.7
25-34 79 32.9 21 50.0
35-44 67 27.9 8 19.0
45 - 54 52 21.7 5 11.9
55-59 9 3.8 0 0.0
60 - 64 5 2.1 0 0.0
65-69 1 0.4 0 0.0
Total 240 42

Analysis of Confidential Unit Record Files (CURF) from the 2006 Australian
Census indicate that in Australia approximately 85% of those working in the mining

industry are male (Australian Bureau of Statistics, 2006b). The sample reported 85%
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of males claiming compensation as a result of a crash during their journey to or from
work(n=240). As such, the predominance of males is generally representative of the
mining industry working population.

Claimants aged between 25 and 34 years are the most frequently represented
age group in the sample (n=100; 35.5%) (see Table 4-2), revealing a 10 percentage
point disparity between the sample and the population parameters (see Figure 4-1).
Ages falling in a range greater than the age of 35 are under-represented in this
sample when compared with the proportion of Australia’s mining population
(Australian Bureau of Statistics, 2006b). Conversely, claimants aged 34 years and
younger were over-represented within the sample, possibly demonstrating a higher
crash rate in these age groups. While the comparisons drawn are between a
Queensland-based sample and the Australian mining population, there is no
indication that the distribution of age and gender within Queensland would be

different from the Australian mining population.

100% -
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -

0% - Sample (%) Population (%)
m15-19 2.8 1.9
m20-24 9.6 8
m25-34 355 25.7
m35-44 26.6 29.3
m45 - 54 20.2 243
m55-59 32 7.8
m60 - 64 1.8 3
W65 - 69 0.4

Figure 4-1: Age comparison: sample vs. population of mine workers in Australia’

" Data from CURF from the 2006 Australian Census (Australian Bureau of Statistics, 2006b). More
recent data was not available for analysis in a microdata format for analysis.
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4.4.2 Crash characteristics

This section reports on crash circumstance relating to the journey claims in
accordance with part one of the study. Of the 282 cases examined, there were seven
fatalities. The results show that crash claimants were driving cars (n=223; 79.1%) or
motorcycles (7=59; 20.9%). In the sample of 282 cases, direction of travel was
identified for 182 cases. Of these 182 cases, 108 (59.3%) claims related to injuries
sustained while travelling to work and 74 (40.7%) claims related to injuries sustained
while travelling home after work. Given crash reporting occurs when an injured party
makes a claim for compensation, there may be under-reporting of crashes during the
homeward journey. The under-reporting may be associated with the employer’s
awareness of crashes occurring on the way to work because the worker is due to
commence a shift. The employer is obliged to report an incident to the insurer. By
comparison, the employer may not be aware of crashes occurring on the journey
home as the employee may not be aware of their ability to claim for compensation

for homeward journeys and therefore may not advise the employer of the crash.

4.4.2.1 Crash location

Figure 4-2 identifies that the highest number of crashes occur in outer regional
Australia (n=103, 37%) within the sample of 282 cases, with most crash locations
being in regional areas (=204, 73%). It is assumed that crashes occurring in major
cities of Australia are associated with professional workers commuting to head
offices of mining companies (n=74; 26%). However, it should be noted that postcode
4000 (Brisbane CBD) was used as a default entry for missing data. Unknown (n=4;
1%) locations made up 1 per cent of the data. As such, there is an over-representation
of the major cities of Australia and an under-representation of unknown regions.
Inner regional Australia represented 22% of crashes resulting in a workers’
compensation claim in the relevant period. Finally, 14% of journey claims between 1
July 2009 and 30 June 2013 occurred in remote Australia (n=37; 13%) and very

remote Australia (n=2; 1%).
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Figure 4-2: Sample crash location for mining industry journey claims (ARIA Region)

4.4.2.2 Time of crashes

The data report that a larger proportion of crashes occurred during the daylight
hours (n= 149; 52.8%). However, a high number of crashes occur between midnight
and 6.00am (n=90; 31.9%). This finding is closely followed by 6:00am to midday
(n=78; 27.7%). The remainder of crashes resulting in a compensation claim occurred
between midday and midnight, with 25.2% (n=71) of crashes occurring between
midday and 6.00pm, and the final 15.2% (n=43) occurring between 6.00pm and
midnight. The high percentage of claims falling between midnight and 6:00am may
be due to 00:00 being used as a default to accommodate for missing data, resulting in
this time period being over-represented in the data. Figure 4-3 reports the distribution
of crashes across a 24-hour period. As can be seen, the overall pattern is consistent
with previous research describing a morning and afternoon peak in crash numbers

corresponding with peak hour traffic (S. S. Smith et al., 2008).
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Figure 4-3: Crashes by hour of day for mining industry journey claims

4.4.2.3 Crash mechanism

Of the 282 relevant claims for compensation, 131 cases provided a description
for crash mechanism that was unable to be coded (see Table 4-1) and were not
included in the analysis. Of the 151 remaining cases, Table 4-3 reports collisions
with animals (29%), single vehicle crashes (24%), and the actions of another driver
(31%) as the most notable contributors to crash mechanism. Car drivers were
involved in more crashes involving animals on the road, compared with motorcycle
riders. For those categories where the driver was at fault for the crash (i.e., fatigue,
distraction, single vehicle), a single vehicle losing control is the most highly
represented, with 67% of claimants driving a car at the time of the crash (see Table
4-3). Finally, distraction/not paying attention, debris on road/road issue and fatigue
were crash mechanisms that were not as frequently identified as the key cause of the
crash, representing 17% of all crash types. When comparing vehicle type and these
three crash mechanisms, a larger percentage of car drivers were involved in fatigue-

related and distraction-related crashes. Motorcycle riders were involved in the
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majority of crashes where debris on the road or a road issue was identified as the key

contributor to the crash (see Table 4-3).

Table 4-3.

Crash mechanism: by car and motorcycle

Crash mechanism (/V)*

Actions of
Debris/ another Single

Fatigue road issue driver Animal Distraction vehicle
Car
(n=108) 9 1 37 29 7 25
Motorcycle
(n=43) 0 7 10 14 1 11
Total
(n=151) 6 8 47 43 8 36

*151 cases were considered as this variable was manually extracted from description of crash
qualitative data. There were instances where this information was inconclusive; therefore, the crash
mechanism was recorded as unknown.

Age group and crash mechanism

Table 4-4 describes the distribution of crash mechanism (where identified)
amongst age groups. Crashes where the actions of another driver were the primary
cause represent the highest reported crash mechanism for age group 25 — 34 years
(38%). For categories where the driver was at fault for the crash (i.e., fatigue,
distraction, single vehicle), crashes occurred more frequently in the age groups of 20
— 24 and 25 — 34 years (n=34; 64%) — with single vehicle crashes being the largest
contributor (see Table 4-4). Fatigue-related crashes are most noticeable in the age
group 20 — 24, representing 55% of the total number of crashes of this type.
However, the sample size is quite small (#=9). Table 4-4 reports the distribution of
crash mechanism amongst age groups within the sample. Approximately 80% of

journey claims were made by those between the ages of 25 and 54 years old.
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Table 4-4.

Age group (in years) and crash mechanism

Crash mechanism (/V)*

Actions of

Debris/ another Single
Age (in years) Fatigue road issue driver Animal Distraction vehicle
(1 115:’3)19 0 0 1 2 0 0
(2;):—1 §)4 5 0 3 2 1 7
(2115:_53)4 2 1 21 12 3 16
? ’15:’3;‘)4 0 3 9 13 0 10
?’15:’335)4 1 4 1 12 3 2
f ’15:’6)5 ? 1 0 2 2 0 1
(63:_1)6 4 0 0 0 0 1 0

*151 cases were considered as this variable was manually extracted from description of crash
qualitative data. There were instances where this information was inconclusive; therefore, the crash
mechanism was recorded as unknown.

ARIA region and crash mechanism

As reported in Table 4-5, crashes where actions of another driver were the
primary cause had an equal chance of occurring in more populated regions (e.g.,
major cities and inner regional) and rural areas (outer regional and remote) of
Queensland. As expected, crashes involving animals were more common in regional
areas, with 79% of all crashes involving an animal occurring in inner and outer
regional Queensland. Crashes where fatigue were identified as the key contributor to
the crash were also more common in the regional areas (89%); however, the sample

size was quite small.
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Table 4-5.

ARIA region and crash mechanism

Crash mechanism (/V)*

Actions of

Debris/ another Single
ARIA region** Fatigue  road issue driver Animal  Distraction vehicle
Major cities
(n=24) 0 0 12 5 1 6
Inner regional
(n=36) 1 1 11 13 2 8
Outer regional
(n=63) 6 1 17 21 4 14
Remote
(1=26) 2 6 6 4 1 7
Ve_ry remote 0 0 0 0 0 1
(n=1)

*151 cases were considered as this variable was manually extracted from description of crash
qualitative data. There were instances where this information was inconclusive, therefore, the crash
mechanism was recorded as unknown.

**One case was in an unknown area and was excluded from the analysis.

Time of day and crash mechanism

Section 4.4.2.2 reported a peak in crash numbers in the morning and afternoon.
Table 4-6 further explains these peaks by providing an understanding of crash
mechanism. The sample describes a high number of crashes involving animals
(n=43; 29%), with 74% of crashes of this type occurring between 6.00pm and
6.00am. This finding may be associated with animals feeding at the roadside between
dawn and dusk. The distribution of single vehicle crashes was fairly consistent
throughout a 24 hour period (see Table 4-6). Crashes involving the actions of another
driver as the primary contributor occurred more frequently during daylight hours
(n=33; 70%). This finding is consistent with an increase in traffic on the road during
daylight hours and thus an increase in exposure. Finally, Table 4-6 shows that fatigue
related incidents are relatively evenly spread across a 24-hour period; however, the

number of reported fatigue-related crashes was low.
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Table 4-6.

Time of occurrence and crash mechanism

Crash mechanism (/V)*

Actions
Debris/ of

road another Single
Time Fatigue issue driver Animal  Distraction vehicle
00:00 - 05:59
(n=45) 3 1 9 18 1 13
06:00 - 11:59
(n=46) 2 3 17 8 4 12
12:00 - 17:59
(n=35) 2 2 16 3 3 9
18:00 - 23:59
(n=25) 2 2 5 14 0 2

*151 cases were considered as this variable was manually extracted from description of crash
qualitative data. There were instances where this information was inconclusive; therefore, the crash
mechanism was recorded as unknown.

Journey type and crash mechanism

Table 4-7 draws comparisons between vehicle type and the direction of travel
at the time the crash occurred with crash mechanism. As highlighted earlier, there
may be under-reporting of crashes during the homeward journey as the worker may
not advise the employer of the crash. This postulation is supported when considering
the difference between at-fault and not-at-fault crashes. Where a claimant is not at
fault for a crash, it is likely that there will be a claim for compensation which results
in the event being reported. In this instance, the data report a higher incidence of
crashes occurring during the journey home where the actions of another driver
contributed to the crash (57%). However, for all other crash mechanisms there was a
higher incidence of crashes occurring on the way to work. In the sample,
motorcyclists were not involved in any fatigue-related crashes. Car drivers
contributed to all fatigue-related crashes reported, with 80% of these occurring
during the journey to work (see Table 4-7).

Animals on the road were frequently identified as a key contributor to crashes
within the sample (n=43; 29%). Where animals were involved in the crash, direction

of travel could not be identified in seven cases. Car drivers were involved in
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collisions with animals on the road more frequently on the trip to work than on the
trip home. The higher level of reporting for incidents involving animals during the
journey to work was the same as for motorcycle riders (see Table 4-7).

Motorcycle riders were the only vehicle type involved in crashes where debris
or a road issue was identified as a key contributor to the cause of the crash. While
some of the single vehicle crashes may fall within this category, the description for
the single vehicle crashes did not specifically reference any debris on the road or a
road issue as a key contributor to the crash. As with the other at-fault incidents, there
is a higher reporting of single vehicle crashes associated with the journey to work

(n=16; 76%), compared with the journey home (n=5; 24%).

Table 4-7.

Journey direction: car vs. motorcycle

Crash mechanism (/V)*

Vehicle

type and Actions of

journey Debris/ another Single
direction Fatigue road issue driver Animal Distraction vehicle
Car

— to work 4 0 10 18 2 11
(n=45)

Car

— to home 1 0 16 6 3 4
(n=30)

Motorcycle

— to work 0 2 5 8 1 5
(n=21)

Motorcycle

— to home 0 2 4 4 0 1
(n=11)

*107 cases were considered as this variable was manually extracted from description of crash
qualitative data to determine crash mechanism and direction of travel. There were instances where
this information was inconclusive; therefore, the crash mechanism or direction of travel were
recorded as unknown and excluded from the analysis.

4.4.3 Workers’ compensation costs

The following sections report on the compensation costs and time lost in
accordance with part two of this study. Table 4-8 shows the distribution of worker’s
compensation statutory costs and the number of days off work as a result of injuries

sustained. Based on the analysis of the claims data, it was determined that the total
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statutory cost across the mining industry in the sample period was $7,587,177.70.
This expenditure includes lost wages, rehabilitation and medical expenses for
medical expense-only claims, temporary impairments, permanent impairments and
fatalities®. The average cost is $26,904.88 (SD = $80,060.99) with an average of 37

work days lost.

Table 4-8.

Workers' compensation costs and time lost

Statutory Costs  Time lost (work days)

Mean $26,904.88 37
Median $2,670.00 3.5
Minimum $0.00 0
Maximum $653,772.12 815
25" percentile $416.50 0
75" percentile $14,466.67 29.5
Sum $7,587,177.70

4.4.3.1 Statutory claims versus journey claims

There were approximately 80,000 statutory claims during the financial year
2011/2012 (Q-COMP, 2012). Comparatively, the sample drawn for the purpose of
this study identified 282 relevant claims in the period July 2009 — June 2013. This
comparison is drawn between statutory claims occurring in one financial year and
journey claims over the period of five years. Where relevant, comparisons were
drawn using the weighted average of the journey claim data across the five year
period. Additionally, the journey claims presented are a subset of the statutory claim
data. However, the overlap is inconsequential given the difference in size of the two
datasets.

A difference of 19 percentage points was revealed when considering the

number of statutory time lost claims during 2011/2012 and the weighted average of

8 “A permanent impairment is one that remains stable and stationary after a period of time and is not
likely to improve with further treatment” (WorkCover Queensland, 2016, p. 2). A temporary
impairment is one that the injured worker suffers for a period of time that resolves with treatment.
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journey time lost claims during the period July 2009 — June 2013. Journey claims
achieved a higher return to work rate (M = 97%) compared to statutory claims (M =
96%). Finally, the average cost of statutory time lost claims for the 2011/2012
financial year was $12,427. Comparatively, the average cost for journey time lost
claims from 2009 — 2013 was $32,033.82, a considerable difference when compared

to the workplace statutory claims costs.

Table 4-9.

Comparison of journey claims and statutory claims

Statutory claims Journey claims
2011/2012 2009 - 2013
Number of claims received ~80,000 282
Fatality ~80 (0.1%) 7 (2.5%)
Time lost claims ~36,000 (45%) 180 (64%)
Time lost claims return to work ~34,560 (94%) 275 (97%)
Average cost of time lost claims $12,427.00 $32,033.82

4.4.3.2 Time away from work

Times lost claims are frequently considered as a measure (albeit inadequate) of
safety performance. Those claims with one or more days away from work (time lost
claims) represented 63.8% of claims (n=180) at an average cost of $32,033.82 per
claim (see Table 4-10). Those claimants away from work for 28 days or more
represented 39.4% of time lost claims at an average cost of $68,555.63, which

represents a significant loss for industry.
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Table 4-10.

Average compensation costs and time lost (days)

Time lost N M SD Median

0 days 102 $17,853.81 $79,956.66 $275.00

1 -7 day/s 66 $1,793.25 $1,617.13 $1,193.25
8 — 14 days 17 $4,208.40 $2,047.49 $3,762.35
15 -21 days 16 $35,242.60 $114,299.94 $6,516.16
22 —28 days 10 $14,485.88 $12,523.87 $8,154.66
28+ days 71 $68,555.63 $105,103.40 $33,389.95

4.4.3.3 Return to work outcomes

The data reports a high level of positive return to work outcomes following
journey-related injuries, with 246 (87.2%) workers returning to the same job with the
same employer or a different employer. Only a small number (#n=3; 0.01%) returned
to work in a different job, performing different tasks to what they had prior to the
injury. Finally, there were only a few instances that resulted in a failure to return to

work or an alternative outcome (n=19; 6.7%).

4.4.4 Crash characteristics and workers’ compensation costs

The crash mechanism resulting in the highest average claim cost was
distraction/not paying attention (n=8; M = §116,811.17; SD = $204,864.29). Crashes
involving animals on the road resulted in the highest number of average days away
from work (n=43; M = 45; SD = 110). Table 4-11 shows that crashes with fatigue
identified as the key contributor have a low claim cost (M= $10,965.98; SD =
$2,671.25), as well as a fewer number of days away from work (M = 18; SD = 25).
Crashes involving debris on the road or a road issue had the lowest average claims
cost (M = $10,266.76; SD = $2,771.27). This is surprising considering that these

crashes typically involved motorcycles (see Table 4-3).
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Table 4-11.

Average compensation cost and time lost (days): crash mechanism and vehicle type

M SD Mean SD
3 %

Crash mechanism N (cost) (cost) (days lost) (days lost)
Single vehicle/lost 36 $14,495.06 $30,837.50 23 33
control
Distraction/not 8 $116,811.17  $204,864.29 9 14
paying attention
Hit animal/animal on 43 $16,907.77 $36,122.12 45 110
the road
Actions of another 47 $11.377.42 $28.266.26 19 60
driver
Debris on road/road 8 $10.266.76 $2.771.27 12 13
1Ssue
Fatigue 9 $10,965.98 $2,671.25 18 25

*151 cases were considered as this variable was manually extracted from description of crash
qualitative data. There were instances where this information was inconclusive, therefore the crash
mechanism was recorded as unknown.

In general, however, crashes where the claimant was riding a motorcycle
resulted in a higher average claims cost and a longer period away from work when

compared to crashes where the claimant was driving a car (see Table 4-12).

Table 4-12.

Average cost and days lost: car vs. motorcycle

Vehicle N M SD Mean SD

(cost) (cost) (days lost)  (days lost)
Car 223 $26,108.82 $2,192,11 36 100
Motorcycle 59 $29,913.74 $5,563.38 41 90
Total 282

4.5 DISCUSSION

Study 1 reviews the influences on the travelling workforce presented in Figure
2-1. This study aimed to empirically explore the circumstances of commuting related
crashes in order to understand the situational factors which may influence worker
commuting behaviour and the decision to commute immediately following shifts.
The second part of Study 1 aimed to explore the workers’ compensation costs

associated with commuting-related crashes, further justifying the need for this
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research. The following section provides a discussion of how the results relate to
each Study Question presented in Section 4.2.1 and Section 4.2.2, as well as
theoretical and practical implications. Finally, strengths, limitations and future
research opportunities are presented.

The findings in this chapter support the further examination within this
program of research of rural and remote driving (e.g., kangaroos), fatigued driving,
monotonous driving and individual characteristics of drivers (based on sample
characteristics) (see Figure 4-4). Figure 4-4 details the progressive iterative review
of the influences identified in this research program and highlights the factors
identified in Study 1. The influences identified in Study 1 are signified using darker

text and are discussed further in the following sections.

4 )

Influences on the Travelling Workforce

( Individual factors ) Journey characteristics (Organisational factors
«Lifestyle (situational factors) «Rostering
*Family (social factor) *Rural and remote * Employment structures
*Collegial relationships driving *Legislation and policy
(social factor) *Fatigued driving

*Housing/ community

* Site isolation

*Individual characteristics
of drivers (sample

\characteristics) J L ) \ _J
N ,

Figure 4-4: 1dentified influences on the travelling workforce identified following an
analysis of Queensland workers' compensation journey claim data

4.5.1 Sample characteristics

The data reveal that journey compensation claims from the mining industry
only make up a small proportion of claims, when compared to the overall number of
claims accepted each year. The majority of these claims came from coal mines,
despite coal mining not representing the largest employer of the sub-industries in the

mining sector (Australian Bureau of Statistics, 2006b). Machinery operators

102 Chapter 4: An Analysis of Queensland Workers’ Compensation Journey Claim Data



represented the highest occupational group to claim compensation for journey-related
injuries.

As outlined in Chapter 2 and earlier in this chapter, the mining industry in
Australia is a male dominated industry. Therefore, it is not surprising that males are
highly represented in this sample. There is a higher representation of 25 — 34 year
olds in the sample when compared to the population distribution of the mining
workforce in Australia (see Figure 4-1). It should be noted that the contribution of
age to crash risk becomes less relevant when drivers are travelling significant
distances during the year (Hakamies-Blomqvist, Raitanen, & O’Neill, 2002). As
such, it is posited that due to the distances travelled by these workers each year (i.e.,
approximately 13,000 kilometres per year®), the variation between the sample and the

population has little influence on crash risk.

4.5.2 Crash circumstances

The first part of this study explored circumstances of commuting related
crashes in the mining industry in response to Research Question 1. The results
revealed a higher number of claims are associated with trips to work rather than trips
home. This finding is inconsistent with the concerns about commuting home outlined
thus far in this thesis. However, there may be an over-representation of journey to
work claims in this data, as it may be more likely that the employer will learn about
the crash. If the crash occurs on the way home, the worker may not report it, because
he or she might consider that the organisation is not responsible for crashes during
the journey home, which may also explain the under-reporting in these figures. One-
fifth of the reported crashes involved the claimant riding a motorcycle, which poses
specific risks such as road surface, instability and animals (Blackman et al., 2009).
While motorcycles only account for 4.5% of registered vehicles, they contribute 15%
of the annual road toll (Blackman et al., 2009). Rural and remote research describes

an increase of motorcycle use within recent times, associated with recreational riding

° Approximate distance calculated based on a 7 days on and 7 days off roster in line with the average
distance travelled of 240 kilometres (Di Milia, 2006)
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(Blackman et al., 2009). Such relatively high rate of motorcycle crashes in the
present study was not expected, considering the data related to journeys to and from

work, not for recreation, as well as the significant distances travelled.

4.5.2.1 Location of crashes

As detailed in Chapters 1-3 above, there are risks associated with driving in
remote locations, including crash involvement with animals (Siskind et al., 2011). A
large number of commuting-related crashes occur in inner regional and outer
regional Queensland, consistent with workers commuting from remote mine sites to
inner regional areas. In response to Study Question 4.1, the sample reported that a
large proportion of incidents occurring in inner and outer regional areas are
associated with animals, the actions of another driver and single vehicles losing
control. As previously reported, there was a limited number of fatigue-related
crashes, which is probably due to a self-desirability bias: the information reported by

the claimant would be presented to the insurer in the most positive light.

4.5.2.2 Animals

Given the rural and remote location of the majority of the mine sites in
Queensland, it is not surprising that collisions with animals or swerving to avoid an
animal on the roadway were among the highest contributors to crash mechanism.
Incidents occurring in outer regional and remote areas made up 16% of the sample.
Taking the inner regional area into consideration, 25% of the claims involved
animals. While the inner regional categorisation includes some more populated areas,
e.g., Rockhampton, it is suggested that crashes falling in this category are likely to be
a combination of domestic and wild animals. That aside, research investigating the
involvement of animals in rural and remote areas suggests that this crash mechanism
accounted for about 5.5% of serious and catastrophic injuries/fatalities (Rowden et
al., 2008). In response to Study Question 4.6, the sample describes a much higher
figure (25%), with 15% of animal-involved crashes occurring in outer regional or

remote Queensland. Research suggests that there is a higher occurrence of crashes
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involving animals during dawn, dusk and night time hours compared to daylight
hours (Rowden et al., 2008), which supports the present finding of a higher

occurrence of crashes involving an animal during night hours.

4.5.2.3 Day time versus night time

Previous research reports a general pattern of crashes during the day, peaking
around 9am and 3pm. These peaks typically coincide with peak hour traffic due to
increased exposure. Study Question 4.2 seeks to determine approximate time of
crash. The typical location of crashes described by the sample would not be in areas
where peak hour traffic results in traffic gridlock. However, consistent with previous
research investigating rural crashes, the sample lacks an afternoon peak in crashes,
which would be seen in major cities or towns with larger populations. The crash
times identified in the sample are shortly after the end of shift times (see: Di Milia,
2006) which potentially represents a higher number — and therefore higher exposure —
of workers on the road at these times. Previous research reports that crash risk is
typically lower during the night due to decreases in the number of vehicles on the

road (Steinhardt et al., 2009).

4.5.2.4 Fatigue versus distraction

Study Question 4.3 and Study Question 4.4 seek to identify, based on self-
reported data, if fatigue and distraction are key contributors to crashes within the
sample. Overall, only a small number of crashes were attributable to fatigue and
distraction in this data. However, single vehicle crashes represented a high
proportion of crashes where the circumstances could only be attributed to the driver
of the vehicle. Few conclusions can be drawn from the findings of the current study
regarding fatigue and distraction given the limited sample size and brief description
provided by claimants. The small numbers reported here are inconsistent with
previous research (Akerstedt et al., 2005; Armstrong et al., 2010). The literature
presented in Chapter 2 suggests that fatigue could be attributable to 10% — 60% of

crashes (Dawson et al., 2014) (see Section 2.5.1). Hence previous research would

Chapter 4: An Analysis of Queensland Workers” Compensation Journey Claim Data 105



indicate that further consideration should be given to fatigue-related crashes in
subsequent studies in this research program, despite the findings reported in this
chapter. As discussed in Section 4.5.2.1, it should be acknowledged that there are

limitations with this data due to self-desirability bias.

4.5.3 Workers’ compensation crash costs

The second part of this study explored cost per claim — including average
compensation paid, the amount of time lost and the number of workers who return to
work following their injury. This focus was to address Research Question 2 in an
attempt to understand the potential costs associated with crashes occurring during the
journey home, providing an objective measure of the consequence associated with
commuting related risks. The data reported a high level of positive RTW outcomes,
meaning that following the crash the claimant was likely to return to the same
occupation as before the crash. However, despite this positive outcome, there is no
indication of the length of time the claimant remained employed in that position
following the closure of the claim. There is also limited information in respect of the
nature of tasks performed, or other information that is important when considering
the success of rehabilitation and RTW efforts.

There is a large difference between the compensation paid for those involved in
a workplace incident when compared to those involved in a journey claim.
According to this sample, journey claims result in a higher amount of compensation
and a longer period away from work. The possible reason for the increased average
of time lost and rehabilitation costs might be the serious nature of car crashes versus
more frequent insignificant incidents at work (e.g., slip and trip). The longer time
away from work has a negative impact on the employer attempting to backfill the
injured worker’s position until they are able to return to work. Other outcomes

include the high costs associated with rehabilitation.
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4.5.4 Implications

The findings in this study highlight potential considerations for situational
factors which may impact on commuting behaviour (e.g., animals, rural and remote
driving, as well as other drivers). These situational factors will assist in
understanding the types of factors examined further in Study 4, which are considered
by these workers prior to the journey home. These factors may impact driving home
immediately after shifts (e.g., time driving, fatigue, driving in regional areas and
distraction).

These results demonstrate that crashes occur predominantly around dawn and
dusk. There could be a number of reasons for the peak in crashes around these times.
Previous research demonstrates that there is a marked increase in crashes around
peak hour traffic times in the morning and afternoon (S. S. Smith et al., 2008),
providing support for the peak identified in the current study. However, the peak
identified is slightly later, which is consistent with the longer shift times operating in
the mining industry (Di Milia & Bowden, 2007). While there are some differences in
the location of crashes (i.e., remote versus urban areas), the peak times are consistent
with average shift end times in the Queensland mining industry.

The problem of driving-related commuting is readily identifiable by presenting
the financial impacts associated with journey claims costs. The findings of this study
demonstrate that workers’ compensation claims costs are considerably higher for

journey claims compared to average claim cost (see Section 0).

4.5.5 Strengths, limitations and future research

The use of crash data such as the workers’ compensation claim data used in
this study provide a snapshot of adverse outcomes of driving-related commuting in
rural and remote areas. Analysis of commuting-related claims data provides insight
to road and workplace incidents in the context of commuting and contributes to
understanding the risks faced by these workers. The use of secondary workers’

compensation claims data has limitations and constraints which should be
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considered. A key strength of using workers’ compensation journey claim data is that
the data readily identify crashes resulting from driving-related commuting.
Identifying the purpose of a journey may not be as readily identifiable in other
secondary data (e.g., police crash data).

A key limitation with secondary datasets is that the data has been collected for
a purpose other than the research question; therefore, the data may not be sufficient
to respond directly to the research question or may have significant shortcomings.
These shortcomings include limited incident descriptions, resulting in causation
being difficult to assess in some circumstances. The method through which the data
are collected may not be as rigorous as research-specific data collection; therefore,
there may be limitations in respect to reliability and validity. The data included in
WPHS claims data are limited to (1) those submitting a claim for compensation; and
(2) employers fulfilling their obligation to report incidents. Employers fulfilling their
obligation and reporting crashes to and from work also relies on the worker reporting
the incident. As such, there is a possibility that the crash is not reported because it
may have been relatively minor in nature; it was during the journey home and the
employee was not required to explain a late arrival to work; or the employee may
fear punishment if they were to disclose a crash, especially if they were at fault.
Furthermore, the crash may only be reported to the employer/insurer if it was
reported to the police following a serious incident. As such, this limitation has
implications for the reporting of crashes during homeward bound journeys, the
severity of reported crashes, and the number of incidents reported where another
driver was the primary contributor to the cause of the crash. Furthermore, these
limitations may have an impact on the average compensation paid per claim.

The information provided to the insurer is based on the recollection of the
person making the claim for compensation. The description of the crash provided by
the claimant may be presented in a way that reflects positively on them in respect to

the crash. This positive reflection also potentially over-represents the number of
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incidents reported where another driver was the primary contributor to the cause of
the crash.

There are limitations which have been previously reported in the results section
of this chapter regarding data entry and missing data. Where information has not
been relayed fully by the claimant, the data have been entered using a default entry.
For example, the location of the crash has been entered using the postcode 4000,
which is a major city location according to the ARIA coding used for the purpose of
analysis. The time at which the incident occurred has been entered as 00:00, over-
representing crashes occurring during the night. Furthermore, these data do not detail
if the worker was driving following a day or night shift; therefore, crash
characteristics identified in these results cannot distinguish between shift types.

The data used for the purpose of this study relate to journey claims occurring in
Queensland. Given Queensland is one of the few states in Australia to offer
compensation for incidents occurring during a journey to or from work, it is unclear
how representative this data is of other states in Australia, especially considering the
limitation of reporting crashes in a positive light because of an impending
compensation claim. However, the data paint a picture of the issues associated with
long distance commuting, particularly in respect to the high proportion of journey
claims associated with the mining industry and the high cost of those claims in
comparison with other types of claims, which indicates potentially more severe
injuries requiring longer rehabilitation and longer time away from work.

A further limitation is the measure of financial impact considered in this
chapter. As highlighted earlier, compensation cost is one measure of the financial
impact associated with these crashes; however, these costs do not consider expenses
associated with lost time and production resulting from the absence of an employee.
This financial impact is limited only to the employer and only covers paid
rehabilitation expenses.

The purpose of this study was to explore potential situational factors involving

mine workers during their journey to and from home to direct the research effort of
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this program. The study also details a financial measure of compensation costs which
has the ability to provide some context around the financial impact of these crashes
on industry. The findings presented in this chapter were used to guide the exploration
of the situational factors associated with commuting behaviour in subsequent studies

in the research program.

4.6 CHAPTER SUMMARY

Study 1 presents an overview of workers’ compensation journey claim data for
crashes associated with the mining industry workforce in Queensland over a five
year period. The chapter reported crash mechanism and compensation costs
associated with these crashes. The current study was designed to explore the first two
research questions of the research program which are associated with crash
circumstances and costs. The claims data identified the situational factors of animals,
rural and remote driving and other drivers as important situational factors that may
influence driving intentions immediately following shift. From the perspective of
financial impact, crashes resulting from journeys represent a higher average cost and
time lost when compared to statutory claims (i.e., claims resulting from workplace
incidents). While there are limitations in the data, there is a large difference between
costs and time lost between these claims types, which further highlight the serious
nature of this issue and the need for research to investigate commuting behaviours.

The following chapter reports on the critical analysis and review of
organisational journey policy and legislation, the first part of Study 2. The analysis
critically examines relevant legislation, industry standards, regulated policy
documents and site-based policy to understand current legislative controls and

industry-based guidelines which may promote safe commuting behaviours.
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Chapter 5:  Critical Analysis and Review of
Legislation and Organisational Journey
Policy

5.1 INTRODUCTION

Chapter 5 reports on the first part of Study 2 within this program of research.
Given the limited research investigating the commuting behaviour of mine workers,
this study was designed to explore the context in which worker commuting
behaviour operates. The study is made up of two parts. The first part (Study 2a)
critically examines the legislation, internal and external policies associated with safe
work systems within the coal mining industry in Queensland. It presents the
legislative framework which governs commuting in the Queensland mining industry.
The second part of Study 2 (Study 2b) examines the perceptions of site safety experts
regarding the legislation and commuting issue via a focus group, further defining the
organisational factors presented in Figure 2-1. Study 2b is discussed in Chapter 6.

The first part of Chapter 5 presents the aims of Study 2a (Section 5.2). Section
5.3 provides an overview of the legislative framework of mining in Queensland, as
well as the structure of the regulatory environment. The chapter then describes the
method adopted to examine legislation and policy, including the relevant literature
search structure, as well as inclusions and exclusions of qualitative data (Section
5.4). The results of the critical review are reported and discussed in Sections 5.5 and

5.6; Section 5.7 summarises the chapter.

5.2 STUDY AIM AND RESEARCH OBJECTIVES

The rationale for Study 2a stems from the comments made by the Queensland
Coroner in reference to safe commuting behaviour following the Coronial Inquiry
discussed earlier (see Section 1.4). The Coroner’s comments describe inconsistencies

in fatigue management systems across the mining industry.
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At present there are no consistent Fatigue Management Systems in place across the
mining industry. While some sites appear to be quite proactive with their
development of Fatigue Management Systems, others appear to be engaged only in
the minimum required. This is in contrast to what is in place in many other
industries, such as the rail industry, where there is a national recommendation for
the management of fatigue across different companies and organisations. (Coroner
of Queensland, 2011: 32)

The purpose of this critical analysis was to examine the parameters of
legislative requirements in respect to commuting within a Queensland and
Australian mining context in line with Research Objective 2. This research objective
contributes directly to understanding the organisational factors that influence the
immediacy of workers’ commuting behaviour after shifts. As highlighted in the
literature review, it is important to understand organisational factors such as the
legislative environment, facilitators and barriers that influence workers’ commuting
decisions in order to explain what commuting behaviour is encouraged or
discouraged in order to contextualise post-shift travel. The focus of safety practice
within the Australian mining industry and the alignment with fatigue management
indicates the need to explore the policies and practices which are currently in place to
respond to post-shift travel. The objective of Study 2a is to address Research
Question 2: what are the current legislative controls, as well as industry-based
guidelines, employed by organisations/operations to promote safe commuting
behaviour?

A further objective of the critical review is to understand and highlight the safe
on-site operating policies and procedures for work duties that relate to fatigue
management, as well as any policies and procedures concerning commuting. The
discrepancy between on- and off-site behaviour is important to consider to inform
further discussion regarding the decisions made by workers in respect of their
commuting behaviours. The results in this chapter were used to inform the design of

the focus group session.
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5.3 LEGISLATIVE FRAMEWORK IN QUEENSLAND MINING

The legislative framework governing the mining industry in Australia varies
from state to state. As such, responsibilities for safety and health for mining
companies and employees (e.g., managers, contractors and workers) vary depending
on the location of the operation (Gunningham, 2006). The focal site is based in
Queensland, Australia. Therefore, the review primarily focuses on legislation in
Queensland.

There are national and state-based not-for-profit organisations, government
organisations and for-profit organisations that contribute to the legislative and policy
framework that governs the mining industry in Queensland (see Table 5-1 and Table
5-2). The relevant players contribute to the development of legislation, industry
standards and general/specific organisational policies and procedures. The websites
of these key players were searched for relevant documents. Relevant contributions to

legislation or guidelines are discussed in the following sections.

Table 5-1.

Key players of legislative and policy framework nationally
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Key Players Organisational purpose s
Nationally Minerals Council of  The Minerals Council of Australia
Australia “advocate[s] public policy and

operational practice for a world-

class industry that is safe,

profitable, innovative, \/ \/
environmentally and socially

responsible, attuned to community

needs and expectations” (Minerals

Council of Australia, 2012).

Safe Work Australia  “Safe Work Australia was

established by the Safe Work Act

2008 with primary responsibility to

lead the development of policy to

improve work health and safety and

workers’ compensation

arrangements across Australia. It v v
performs its functions in accordance

with strategic and operational plans

agreed annually by the Select

Council on Workplace Relations”

(Safe Work Australia, 2015).
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Table 5-2.

Key players of legislative and policy framework in Queensland
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v
Queensland Department of “DNRM is an economic

Natural Resources 4 onie 2ot e we
& Mines (DRNM) of our natural resources—water,
land, mineral and energy resources” v \/ \/ v
(DNRM, 2015). This department
also oversees safety and mining
related safety legislation in

Queensland.
WorkCover WorkCover is an independent

government owned statutory body
Queensland responsible for providing workers’ v v v
(WorkCover) compensation insurance to

businesses across the state.
Queensland “The Queensland Resources
Resource Council Council is a not-for-profit peak

industry association representing \/ ‘/
(QRC) the commercial developers of

Queensland’s minerals and energy
resources” (QRC, 2015).

5.3.1 Key players nationally

The Minerals Council of Australia is a not-for-profit organisation representing
Australia’s exploration, mining and minerals processing industry, nationally and
internationally (Minerals Council of Australia, 2012). “The [Mineral Council of
Australia’s] strategic objective is to advocate public policy and operational practice
for a world-class industry that is safe, profitable, innovative, environmentally and
socially responsible, attuned to community needs and expectations” (Minerals
Council of Australia, 2012). The Council has been involved in developing resource
documents and industry standards in respect of health and safety issues such as work
design, shift structure and issues related to fatigue (see: Baker & Ferguson, 2004).
The Queensland Resources Council is the state equivalent to the Minerals Council of
Australia. The Queensland Resources Council is also a not-for-profit peak industry
association representing the commercial developers of Queensland’s minerals and

energy resources (Queensland Resources Council, 2012).
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5.3.2 Key players in Queensland

Safety in the mining industry falls within the jurisdiction of state legislation.
The key Queensland Government Department involved is now the Department of
Natural Resources and Mines (formerly Department of Employment, Economic
Development and Innovation). This department oversees Queensland Mining and
Safety and the Queensland Mines Inspectorate (QMI), along with the Office of the
Commissioner for Mine Safety and Health. According to the Coal Mining Safety and
Health Act 1999 (QLD), these government departments: (1) provide safety
information, alerts and bulletins to mine sites; (2) develop recognised industry
standards; (3) advise the Minister for Employment, Skills and Mining of general
mine health and safety matters; (4) monitor and report to the Minister and to
parliament on the administration of provisions about safety and health under the Coal
Mining Safety and Health Act 1999 (QLD) and the Mining and Quarrying Safety and
Health Act 1999 (OLD); (5) report to the Minister on the performance of the
Department of Natural Resources and Mines in regulating mine safety; and (6)

advise, mentor and educate the mining industry about safety and health.

5.3.3 Structure of regulatory environment in Queensland mining

Identification of the state and national authorities that govern the regulatory
environment in the Queensland mining industry describes four layers of safety
legislation and policy. Key players outlined above contribute to each layer within the
Queensland mining industry. Based on a review of the regulation, the responsibility
for managing the journey home can be categorised into four layers: (1) regulatory
responsibility; (2) industry guidelines; (3) company responsibility; and (3) individual
responsibility. The regulatory responsibility comprises two parts: firstly, the
legislation itself, and secondly, the safety policies which are required to be in place
due to legislative requirements. Industry guidelines are those documents which
complement and contribute to safety frameworks within the organisation.

Organisational policies are documents which are specific to the requirements of the
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organisation and extend beyond the regulated policy. Finally, individual
responsibility is associated with the worker and their decisions. These four levels of
responsibility further highlight the contribution this study makes to the overall
research program, demonstrating the significant involvement of organisations in this
issue. Figure 5-1 illustrates that the preceding layer informs each layer of the
legislative framework; the requirements outlined in relevant documents become more
specific as they approach the organisation. For example, the legislation provides
broad risk management guidelines, and the internal organisational policy is related to

the nuances of the organisation, its operating environment, and its workers.

Legislation & Regulation

\ Industry Standards /

Regulated Policy
Documents

Figure 5-1: Structure of Queensland legislative framework

5.4 METHOD - CRITICAL DOCUMENT ANALYSIS

Chapter 5 comprises a qualitative review of the legislation and policy
documents which are relevant to commuting and journey management within the
Queensland mining industry. The review presents general observations in respect of
the legislative framework which governs commuting in the Queensland mining
industry. Finally, the review assesses the policies internal to the focal organisation

and how these policies are informed by the legislation in Queensland.

116 Chapter 5: Critical Analysis and Review of Legislation and Organisational Journey Policy



5.4.1 Search procedure and timeline

A comprehensive search was conducted for legislation and regulation, industry
standards and regulated policy documents. Drawing on Gunningham’s (2006) review
on Australian mining reforms and using commuting relevant terms, search terms
were established for the purpose of sourcing relevant documents. The websites of the
key players (with a focus on Queensland) were searched using the terms: ‘workplace
safety’, ‘occupational health and safety’, ‘journey management’, ‘commuting’,
‘safety policies’, and ‘fatigue management’. If the website was not mining-specific,
the terms ‘mining’ or ‘resource’ were included in the search to further narrow the
results. While these terms are not an exhaustive list, they are broad enough to catch
the type of document required to address the research questions. Furthermore, given
documents are more specific as they approach the organisation, more specific search
terms were used when searching documents ‘closer’ to the organisation. These more
specific search terms were combinations of the search terms drawn from the
literature review and Gunningham’s (2006) review. In respect to the organisational
policies, these documents were not obtained using the search method described
above. The organisation’s representative released the internal policy documents to
the researcher for inclusion in this study. The representative was briefed in respect to
the requirements of the study and relevant internal policies were sent to the
researcher via email.

Legislation and policies are superseded and updated relatively frequently in
accordance with document control within the organisation. As such, versions and
dates of these documents are typically clearly marked on the cover or in the footer of
each page. Given the purpose of this review, the documents included in the study
will be the most up-to-date version at the time of writing. Accordingly, while the
search was not limited by dates, consideration was given to the relevance of the
information in the sourced document. If the information was not considered up to

date, then it was not reviewed for the purpose of this critical review.
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5.4.2 Inclusion criteria

To be included as a key document in the study, the document must be related to
organisational compliance with the legislation (see Figure 5-1). Each document was
read and a preliminary analysis performed to ensure each publication encompassed
the key themes of interest. A document was included in the review if it referred to
commuting (FIFO or DIDO), it was relevant to a Queensland mining context, and it
referred to one of: (1) risk management; (2) fatigue management; (3) safety
management systems; and/or (4) safety or compensation legislation. These were

broad categories in order to capture all the relevant documents.

5.4.3 Analysis

Relevant legislative and policy documents were sourced for the purpose of the
critical review using the method described above. Relevant documents were
considered in a hierarchical manner using a top-down approach consistent with the
structure presented in Figure 5-1. The legislation and regulation were reviewed first;
the industry standards and the regulated policy documents were then considered.
Finally, the review considered internal organisational policy. The findings from the
review of the top layer (the legislation) were used to critically assess the following
layer, and so on. This process was adopted in order to examine linkages between
legislation and policy and to confirm the inclusion of relevant documents. The
structure of legislation means the systematic approach adopted to analyse these

documents was warranted.

5.4.4 Ethical considerations

Considering the involvement of internal organisational documents and the
subsequent focus group, ethical clearance was sought from the Queensland
University of Technology Human Research Ethics Committee for Study 2a and 2b
prior to commencing the review of organisation-specific documents. The relevant

approval number is 1300000349.
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5.5 CRITICAL REVIEW

Following a search of the websites of the key players identified above, seven

documents were identified and reviewed, including:

Coal Mining Safety and Health Act 1999 (QLD) and the Coal Mining
Safety and Health Regulation 2001 (QLD);

Workers’ Compensation and Rehabilitation Act 2003 (QLD);

National Minerals Industry Safety and Health Risk Assessment Guidelines
(Minerals Council of Australia);

OGNI16 Guidance Note for Fatigue Risk Management 2013 (Queensland
Government, 2013);

Guide for Managing the Risk of Fatigue at Work 2013 (SafeWork
Australia, 2013)

Minerals Explorations Safety Guidance Note (Queensland Resource
Council);

Work Design, Fatigue and Sleep: a Resource Document for the Minerals

Industry; and
Organisational Fatigue Management Plan (FMP) (internal document).

Table 5-3 identifies how each document reviewed for the purpose of this study

fits within the legislative framework depicted by Figure 5-1. The majority of the

information presented in this review was drawn from industry standards/guidelines.

Table 5-3.

Application of legislative framework to reviewed documents
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Coal Mining Safety and Health Act and Regulation v

Workers” Compensation and Rehabilitation Act v

National Minerals Industry Safety and Health Risk Assessment v

Guidelines

OGNI6 Guidance Note for Fatigue Risk Management 2013 v

Minerals Explorations Safety Guidance Note v

Work Design, Fatigue and Sleep: a Resource Document for the v

Minerals Industry

v v

Organisational fatigue management plan (internal document)
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5.5.1 Statutory law applicable to the mining industry in Queensland

The mining industry in Queensland is governed by the Queensland State
Government; as such, any statutory law resulting from recommendations of the
Office of the Commissioner for Mine Safety and Health must be passed in the
Queensland State Parliament. From a Queensland perspective, the mining industry is
governed by separate legislative requirements to those imposed on other industries'’.
However, in Queensland, mining safety and related matters do not fall within the
ambit of the Workplace Health and Safety Act 2011. Statutory law concerning
workplace health and safety of mines and mine workers in Queensland is dependent
on the type of exploration/mining being undertaken. Relevant statutory law includes

the:

e Coal Mining Safety and Health Act 1999 (QLD) and the Coal Mining
Safety and Health Regulation 2001 (QLD);

e Mining and Quarrying Safety and Health Act 1999 and the Mining and
Quarrying Safety and Health Regulation 2001; and

e Petroleum and Gas Production and Safety Act 2004.

The mining-specific legislative documents are similar in structure and
generally have the same objectives: (1) general risk management approaches (such as
those which require duty holders to identify hazards and assess and control risks); (2)
more detailed and onerous risk-based requirements (such as obligations to establish
major hazard management plans including specified critical controls); and (3) a more
holistic and systematic approach to managing safety through the creation of safety
and health management systems (Gunningham, 2006: 43). Considering the context of
this research, the conduct of the mine site involved in this research falls within the

ambit of the Coal Mining Safety and Health Act 1999 (QLD).

From the perspective of the Coal Mining Safety and Health Act 1999 (QOLD),

these general objectives and duties owed to employees (and others who may be

' In Queensland, the primary legislation concerning the health and safety of workers and workplaces
is the Workplace Health and Safety Act 2011. In 2011, Queensland participated in the national
harmonisation of occupational health and safety (OH&S) legislation by enacting the Workplace
Health and Safety Act 201 1, mirroring other states and territories (e.g., New South Wales, Northern
Territory and ACT).
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affected) are summed up by Section 6 of the Coal Mining Safety and Health Act
1999 (OLD), which specifies that an employer must protect the safety and health of
workers and that any risk of injury is at an acceptable level'!. In order to achieve
these two objectives, a number of measures must be put in place by the coal mine to
ensure the health and safety of its workers. One key measure is the implementation

of a safety and health management system'?

. This system outlines that the
organisation must assign and implement: (1) a site safety and health representative'?;
(2) site specific standard operating procedures'#; and (3) training schemes relevant to
the safety and health management system (see Figure 5-2). These measures are in
place to manage the level of risk faced by mine workers in an operational
environment. However, the safety and health management system relates to the
operation of the coal mine, which generally relates to on-site operations. The
legislation as it currently stands in Queensland refers to the implementation of a
safety and health management plan for site-related activities (i.e., those activities on
an area of land which fall within the definition of a coal mine'?).

The Coal Mining Safety and Health Regulation (2001) prescribes more specific
risk management requirements relating to: (1) risk identification; (2) hazard analysis;
(3) hazard management and control; and (4) reporting requirements. Each part of the
regulation deals with a specific component of mining operations. Part 6 of the Coal

Mining Safety and Health Regulation 2001 deals with a person’s fitness for work and

outlines requirements to produce safety management systems in respect of: (1)

11 Section 29(1) and (2) of the Act defines an acceptable level of risk as operations being conducted in
a way that the level of risk from the operation is: (a) within acceptable limits; and (b) as low as
reasonably achievable. This is measured by having regard to (a) the likelihood of injury or illness to a
person arising out of the risk; and (b) the severity of the injury or illness.

12 Section 62(1): a safety and health management system for a coal mine is a system that incorporates
risk management elements and practices that ensure safety and health of persons who may be affected
by coal mining operations.

BA site safety and health representative for a coal mine is a coal mine worker elected by other
workers to inspect the coal mine and assess whether the level of risk to coal mine workers is at an
acceptable level, to review procedures, to detect unsafe practices and conditions at the coal mine are
at an acceptable level and to investigate complaints from coal mine workers (s28 & s99).

4Section 14: A standard operating procedure at a coal mine is a documented way of working, or an
arrangement of facilities, at the coal mine to achieve an acceptable level of risk, developed after
consultation with coal mine workers.

15 Section 9 of Coal Mining Safety and Health Regulation 2001.
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carrying out an activity, or entering a place, while under the influence of alcohol'®;
and (2) personal fatigue and other physical and psychological impairment, and

drugs!” (see Figure 5-2).

Coal Mining Safety and Health Act 1999
Coal Mining Safety and Health Regulation 2001

Safety and health
management systems
Standard
= Safety and health
Trainin,
operatlng

procedures

Under the
influence of

substances

Figure 5-2: Structure of commuting-relevant safety legislation

5.5.2 Industry standards and regulated organisational policy

National and Industry standards typically adopt a broad risk management
approach or are focused on a specific issue (e.g., fatigue management). The Minerals
Council of Australia and the Queensland Resource Council have both published
guidelines in general health and safety, as well as risk management. Examples of
these guidelines include: (1) National Minerals Industry Safety and Health Risk
Assessment Guidelines (Minerals Council of Australia); and (2) Minerals
Explorations Safety Guidance Note (Queensland Resource Council). Generally, these
industry-specific guidelines are based on risk management process models designed
and presented in the National Standards, similar to the model depicted in Figure 5-3.
These national standards provide general guidelines of risk management processes
and steps: (1) identify the risk; (2) analyse and evaluate the risk; (3) treat the risk;
and (4) monitor and review (e.g., State of Queensland, Department of Natural

Resources and Mines, 2013). This iterative process requires continuous

10 Section 40 and 41 of the Coal Mining Safety and Health Regulation 2001.
17 Section 42 of the Coal Mining Safety and Health Regulation 2001.
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communications with key stakeholders and an ongoing monitoring and review

Risk
ix Identification

] Hazard
[ Mo}{ut(_)r and J [Analysis or RiSk}
eview
Assessment

Hazard
Management
and Control

Pprocess.

Figure 5-3: Risk management process

(State of Queensland, Department of Natural Resources and Mines, 2013: 31)

5.5.2.1 Standard operating procedures and fitness for work

Standard operating procedures are typically site-specific and deal with specific
issues. Policies and procedures become more specific as they move closer to the
organisation. The Coal Mining Safety and Health Act 1999 (QOLD) prescribes that
organisations must have standard operating procedures in place, with a key focus on
fitness for work. The capacity in which an employee undertakes their duties is
significantly related to this provision. Figure 5-4 highlights the interrelation between
the legislation (as previously presented), industry standards and guidelines, as well as
regulated organisational policy. Despite the complex relationships, two key factors of
commuting safety are fitness for work and fatigue management.

A consideration relating to fitness for work and fatigue management includes
strategies for workers to manage fatigue during on-site operations and during their
daily routine. These fatigue management plans (FMPs) contain information
regarding: (1) the number of hours the employee can work in a shift block or day; (2)
minimum rest periods between work; and (3) rest periods during working hours.
Journey management plans also stem from the requirement for an employee to be fit

for work and manage fatigue (Baker & Ferguson, 2004).
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Figure 5-4: Interrelations between legislation, policy and practice
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Resource documents such as Work Design, Fatigue and Sleep: a Resource
Document for the Minerals Industry have been designed to assist those responsible
for designing work arrangements (e.g., scheduling, hours of work, and rest periods).
While this document specifies that it does not cover fatigue management strategies
for driving-related commuting operations, the general work fitness provisions are
relevant to ongoing risk management in respect to the condition or capacity in which
workers leave mine sites. The document covers fatigue risk management in
operational settings and provides an overview of the components of an FMP, with
the key goals of maintaining or enhancing safety, performance and productivity
(Baker & Ferguson, 2004: 32). The components of an FMP include: (1) education
and training; (2) hours of service; (3) scheduling practices; (4) countermeasures (e.g.,
training, resources and an appropriate environment) (Baker & Ferguson, 2004;
Rosekind & Gander, 1996). Further, as a component of rostering and fatigue, this
document considers: (1) sleep; (2) consecutive night shifts; (3) early work start
times; (4) shift length; (5) direction of rotation (i.e., between day and night shift); (6)
overtime; (7) on-call work; (8) returning after a break; and (9) commuting duration.
The only reference to commuting appears in general work fitness provisions, which
relate to fitness to perform on-site duties.

In 2013, the Department of Natural Resources and Mines authored a document
aiming to manage fatigue-related risks in the workplace titled QGN16, Guidance
Note for Fatigue Risk Management. The concept of journey management first
appears within this document and is a one of the few references to commuting in
each layer of the legislation and policy. According to this guidance note, journey
management is a risk management tool which seeks to control the commuting risk by
managing and considering: (1) hours driven; (2) distance travelled; and (3) hours
driven before and after a rostered shift (Queensland Government, 2013, p. 2). A plan
is required when one or more pre-identified commuting risks are apparent. These
pre-identified risks include: (1) residing more than an hour from site; (2) regularly

working 12 hour shifts; (3) exceeding 16 hours of wakefulness while in control of a
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vehicle; or (4) identified as requiring a plan in QGNI6 risk factor tables. The focal
organisation limits hours of work and commute time to not exceed a total of 14 hours
in a 24 hour period. While these risk identifiers only discuss commuting-related
risks, the overall document reveals that the focus of journey management is

associated with ensuring that workers arrive at work refreshed and fit for work.

5.5.2.2 Training

The Minerals Exploration Safety Guidance Note is a tool authored in 2004 by
the Queensland Resources Council and the Queensland Government to guide safety
and health policies within the Queensland mining industry. This guidance note is one
of the few documents which describe the training requirements of the Safety and
Health Management System relevant to driving and commuting (see Figure 5-4).
From the perspective of driving, this guidance note concentrates on training and
induction, rather than a specific risk management approach. Of particular interest is
the reference to vehicle/driver awareness and driving techniques as a suggested
induction requirement. The tool recommends that induction include (1) attitudes to
road safety, road rules, traffic laws and responsibility towards passengers and other
road users; (2) driving practices for prevailing conditions; and (3) driver fatigue, safe
driving periods and rest intervals. This document is one of the few that discusses
road safety; however, it specifically relates to driving for work purposes rather than
journeys between workers’ place of employment and home. The training element,
whether in respect to road safety or fatigue management, has the task of
disseminating information to large audiences rather than approaching training
through educative means and testing understanding. Nevertheless, this guidance note
details several risk factors, other than fatigue and distraction, that can be associated
with commuting long distances, particularly in rural and remote areas. These
additional factors include conditions, time of day spent driving, and the impact of

other drivers. The identification of these factors is particularly relevant given the
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findings of Chapter 4, which illustrated that animals and other drivers are also key

contributors to crashes while commuting.

5.6 DISCUSSION

A review of the legislation and policy explained the purpose of each
component of the legislative framework. The legislation prescribes what has to be
done; the industry standards provide instructions on how it should be done and what
an organisation should consider; and the regulated policy documents detail the actual
considerations of the organisation. Once the employee leaves the confines of the
mine site, there is no clear statutory duty for the employer to manage risks associated
with the journey home. However, this strict interpretation is blurred by factors such
as: (1) the employer’s common law duty of care; (2) industrial negotiations (i.e.,
number of hours worked and rosters); and (3) general social responsibility. This strict
interpretation results in a grey area whereby it is unclear where responsibility falls.
As these safety and health plans are drafted in respect to on-site safety issues, it is
difficult to locate specific policies in respect to commuting, except for organisational
policy which restricts hours of work and commute time to a total of 14 hours in a 24
hour period.

Reviewing the legislation from the top-down provides an understanding of the
key factors and influences in commuting safety policy at an organisational level. This
understanding further contributes to the iterative development of the influences on
the travelling workforce framework which underpins this research program,
particularly in respect of organisational influences (see Figure 2-1). Fatigue
Management Plans are the only regulated documents which promote safe commuting
behaviour. However, the FMP predefines the risk of long distance driving as a
fatigue-related risk, rather than a road safety risk. As a result, training and education
of employees is situated in the context of on-site risks and hours of work, or work
scheduling concerns to ensure fitness for work upon arrival on site. As can be seen in

Figure 5-4, an FMP is a core legislative requirement making up a key component of
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a mining organisation’s safety and health management system. The relevant
legislation reiterates the focus on fatigue and fitness for work, and as a result there is
a concentration on mitigating fatigue-related risks through scheduling (i.e., rosters),
hours of service, and fitness to perform duties once on-site, rather than dealing
specifically with driving-related risks. While the Minerals Explorations Safety
Guidance Note recommends that induction deal with driving-related risks, there are
no recommendations for ongoing assessment of risks as occurs in assessing fitness
for work, particularly in respect to fatigue. Examination of the policies closer to the
organisation, such as the standard operating procedures, indicates that responsibility
generally falls to the organisation to ensure their FMP adequately addresses
commuting safety. However, the association of an FMP with fitness for work results
in a targeted journey management plan for journeys to work, but typically does not
consider the journey home as closely. The concentration on the journey to work fails

to consider if workers are fit to commute home.

5.6.1 Implications

Examination of these policies provides an understanding of the limitations of
industry policy in respect of the issue of driving-related commuting. These policies
provide context for why some sites are proactive in respect to commuting safety and
why other sites are not as proactive. The recent introduction of the concept of
journey management has moved the industry in the right direction in respect of the
implementation of safety management plans associated with the journey home
following shift blocks. The successful implementation of safety practices has the
potential to influence safety culture in respect the driving related commuting. Safety
management plans, as well as safety culture and climate, are central to the mining
industry. The limitations of these fatigue management plans should be considered
when discussing the impact of safety climate on behavioural outcomes within the

industry, as well as in the development of interventions in response to this issue.
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5.6.2 Strengths, limitations and future research

The purpose of this critical analysis was to examine the parameters of
legislative requirements in respect to commuting within a Queensland and
Australian mining context. A limitation of this study is the focus on the Queensland
mining industry. Considering there are specific nuances with Queensland legislation,
particularly in respect to workers’ compensation and journey claims (see Study 1), it
was important to understand the legislative requirements within the state in which
this research program was conducted.

A further limitation is that this review was performed solely by the key
researcher of this research program. However, Study 2b further analyses the findings
of this study through a focus group with key experts on the site to confirm
interpretation and conclusions drawn. Future research should compare policy from a
number of sites rather than focusing on a single site. Additionally, future research
should examine the differences between states and if differences in legislation have
any influence on commuting behaviour. For example, anecdotally it is understood
that there is no requirement in New South Wales to provide site accommodation to
workers following shift, which encourages workers to drive home immediately

following shifts.

5.7 CHAPTER SUMMARY

Chapter 5 demonstrates that a key consideration when discussing workers
travelling from major centres to mine sites must be the legislative structure and
policy implications faced by the organisation in order to understand and define the
organisational influences on the travelling workforce. The purpose of the critical
analysis and review was to understand and define the parameters and constraints of
the legislative framework in Queensland through examination of: (1)
journey/commuting safety considerations; (2) current regulation, national standards
and industry policies; and (3) the current situation of mining health and safety

legislation in Queensland. The overview of the external and internal documents
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relating to workplace health and safety requirements within the Queensland mining
industry, and more specifically, at an organisational level, demonstrates that
commuting safety is defined by on-site safety issues which are predefined as a
fatigue-related risk rather than a road safety risk, resulting in policies concentrating
on FMPs, hours of work, and scheduling concerns.

The following chapter reports on the second part of Study 2. An expert focus
group was convened to seek informed opinion and perceptions of the findings of the
critical review. Chapter 6 reports on the methods used for the focus group and the

semi-structured interview process, as well as the findings of the focus group.
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Chapter 6: Exploring Commuting Behaviour from
an Organisational and Safety
Perspective

6.1 INTRODUCTION

Chapter 6 reports on the outcomes of the expert focus group. The aim of Study
2b was to describe the key points of difference between the legislation and an
organisation’s view of journey management by comparing the outcome of the critical
review presented in Chapter 5 to the findings presented in this chapter. Considering
mining safety in Australia and Queensland is so heavily regulated, it is important to
understand the measures that are currently in place and how these measures may be
influencing the current commuting behaviours of mine workers through
organisational policies and procedures. This insight provides an understanding of the
safety culture on site and defines the organisational factors influencing the travelling
workforce (see Figure 2-1).

This chapter first describes the alignment of the study with Research Objective
2 (Section 6.2). The method and approach of the focus group, including an overview
of the recruitment of participants, as well as the proposed analysis technique, are
detailed in Section 6.3. The results of the focus group including sample
characteristics and an overview of the identified themes are reported in Section 6.4.
Finally, the results, implications of the findings and strengths and limitations of the

study are then discussed (Section 6.5), with a summary in Section 6.6.

6.2 STUDY AIM AND RESEARCH OBJECTIVES

The purpose of the expert focus group was to examine the parameters of
legislative requirements in respect to commuting within a Queensland and
Australian mining context. Study 2b completes the exploration of the context of

commuting safety by exploring an organisational view of commuting safety within
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the industry. Study 2b highlights the key points of difference between the legislation
and an organisational view of safe commuting behaviour.

Study 2b sought the expert opinion and perceptions of key safety personnel at
the target mine site to: (1) identify the legislative controls from an organisational
perspective that influence commuting behaviours; (2) identify the potential impact of
organisational employment structures, policies, and operations on workers’ decision-
making and behaviour around driving to and from work sites; and (3) highlight the
key points of difference between the legislation and an organisation’s view of safe
commuting practices from the perspective of site safety experts. As a whole, Studies

2a and 2b respond to Research Question 3.

6.3 METHOD

The following sections describe the study design and rationale, developing the
interview schedule, the research procedure, the approach to data analysis and ethics

approval.

6.3.1 Study design and general research strategy

This study uses a semi-structured focus group to examine the boundaries
between the legislation and an organisational view of journey management and
commuting following a shift block. The purpose of using a semi-structured method is
to allow some flexibility in the direction of conversation while still maintaining
direction and focus on the relevant topic. Furthermore, the use of this qualitative
method is supported by the adopted of a mixed method approach and further refines
the outcomes presented in Chapter 5. The primary reason for using a focus group
method was to enable a thorough discussion of issues identified in Chapter 5. Using
this method, further information could be gleaned in respect to the behaviour of mine
workers in Queensland. Furthermore, focus groups enable a researcher to capitalise
on interactions within the group (Breen, 2006; Sim, 1998), which may illustrate

different views on an issue.
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6.3.2 Developing the interview schedule

The topics discussed throughout the focus group were informed by the
outcomes of the critical review presented in Chapter 5. As discussed in Chapter 5,
the boundaries between the organisational view of safe commuting and the
legislative view are blurred and indistinct. The key objective of Study 2b was to
uncover the key points of difference between the legislation and an organisation's
view of safe commuting behaviour, as well as to understand the perceptions of
experts regarding commuting following shift blocks. The topics for discussion during
the focus group were based on background information, such as general commuting
information, site safety in general, company expectations and journey management
(see Table 6-1). Information was obtained from the group using a series of open-

ended questions in a semi-structured design (see Appendix A).

Table 6-1.

Topics covered in the focus group interview schedule

Background General site safety

e General commuting information e Legislation

e Crashes e Education

e Reason for the drive e Best practice

e Individual perceptions e Transference of safety behaviour
e Training and information dissemination

Organisational controls Journey management

o Fitness for work e Commuting legislation

e Commuting guidelines e Fatigue management

e Management expectations

e Responsibility

e Consequences

6.3.2.1 Background

Study 2b is the first in this program of research to explore commuting and
commuting behaviour with workers in the industry. Therefore, there were questions
regarding general commuting behaviour in the mining industry, what type of crashes
are occurring, and what the site safety experts perceive to be the reasons why some

workers commence their journey immediately after the end of a shift block.
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6.3.2.2 General site safety

In order to understand the context in which the site-specific behaviour occurs,
questions associated with general site safety were important. These questions asked
about general safety behaviours were an attempt to obtain a general understanding of
safety culture and safety behaviour on site in an operational environment,
contributing directly to understanding the organisational factors associated with
commuting decisions (see Figure 2-1). The discussion of general safety behaviours
was used as a generic opening discussion, but was important in exploring the

relationship between on-site and off-site safety behaviours.

6.3.2.3 Journey management

Journey management is a recent term originating from QGNI6 in an attempt to
provide some control around commuting to and from work within the Queensland
mining industry. The critical review found that journey management has a focus on
on-site related behaviours to ensure that workers are fit for work once they are on-
site. The focus group discussion regarding journey management specifically centred
on what the site safety personnel thought journey management was about, how it
related to other safety policies, and to demonstrate the relationship between

organisational influences and commuting decisions.

6.3.2.4 Organisational controls

The control that an organisation places on commuting and safety is important
to understand given the findings of the critical review. However, the FMP control
described in the review is the theoretical approach to safety, not the implemented
controls. The focus group questions address the key points of difference between the
legislation and the implemented approach by understanding the organisation’s view
of commuting behaviour, including: (1) who is responsible; (2) how commuting
behaviour fits within site procedures and legislative requirements; and (3) how

commuting behaviour is influenced by organisational employment structures and
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operation schedules. Ultimately it is the organisation’s responsibility to ensure that
their FMP adequately addresses commuting safety in line with relevant guidelines
such as QGNI6. These questions address the organisational and management
expectations and commitment to safety (safety climate), as well as responsibility of
commuting following shift blocks. Understanding expectations includes knowing the

consequences resulting from workers not complying with site requirements.

6.3.3 Sample and recruitment of participants

The focus group consisted of eight participants, drawn from a specific pool of
site safety, health and safety, and mining safety representatives. There were
limitations in the number of safety representatives available to participate. Given the
purpose of the study was to discuss specific legislative requirements, it was
necessary to involve those who had knowledge of safety legislation in the
Queensland mining industry, how that relates to commuting within the industry, and
how those requirements have been implemented into site practices. Participants were
sourced using a purposive sampling technique referred to as expert sampling
(Battaglia, 2008). Purposive sampling is beneficial when research seeks to elicit the
views of those who have specific expertise in respect to a topic (Battaglia, 2008),
which is consistent with the aims of Study 2b, as well as Research Objective 2.
However, this sampling technique has its limitations in the available sample size in
this instance, due to the restrictions placed on the pool of participants. It is likely that
a different sample would be drawn by a different researcher due to the subjective
nature of the sampling technique and differences in assessment of which participants
could be categorised as ‘experts’ or otherwise (Battaglia, 2008). However, given the
requirement for expert knowledge and because there is no intention to draw
inferences from this study to the whole expert population, the use of this sampling
technique was appropriate.

Following a discussion about the purpose of the research, participants were

approached based on the recommendation of the Site Safety Manager. The Site
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Safety Manager provided contact email addresses of potential participants, who were
contacted via email and invited to participate. Of the ten participants invited, eight
participated in the focus group. Details regarding the information sought were given
to each individual prior to commencing the session. Informed consent was taken as
granted if the participant presented at the meeting room. However, to ensure
agreement to participate, each participant was reminded that participation was
voluntary and they had the ability to withdraw at any time. The sample was small for
this focus group given the objectives of this study and the availability and
willingness of safety professionals on the target mine site.

Given the small numbers of safety representatives on site, conducting a pilot
study was not possible for this study. To overcome this issue, the interview schedule
was sent to the Site Safety Manager prior to the focus group in line with the
recommendations of Breen (2006) to check that participants would not have any
issues in responding to the proposed questions. This step resulted in no changes to

the themes of the questions asked.

6.3.4 Research procedure

The focus group was conducted during a meeting with site safety officers; it
lasted for approximately 60 minutes and was audio-recorded. The discussion was
initiated by the researcher but was maintained by the participants with the occasional
involvement of the researcher to maintain focus and ask additional questions in line
with the questions presented in Appendix A. The interview occurred on-site, in a

meeting room.

6.3.4.1 Data collection and confidentiality

Agreement to record the session was sought from all participants prior to
commencing the discussion. The focus group was recorded and the recording was
transcribed verbatim. The researcher kept additional notes during the focus group to

ensure all information was recorded.
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6.3.4.2 Role of the moderator

A moderator (the researcher in this case) is essential to provoke and facilitate
active discussion amongst participants and to ensure quality data are collected. The
role of the researcher/moderator was defined by Sim (1998). A moderator should: (1)
enable a balance between actively participating and letting the discussion flow; (2)
indicate to the participants that he/she is there to learn from them; (3) ensure
discussion predominantly stems from the participants; (4) facilitate discussion where
needed; and (5) allow group interaction (Sim, 1998).

During the focus group, participants were actively asking questions of each
other and provoking discussion. Given the free discussion amongst participants, the
researcher’s primary role was to ensure that the discussion was on topic, while
ensuring that most of the dialogue originated from the participants. The participants
were informed that they had been invited to participate because of their expert
knowledge in the area of safety in a mining environment. Therefore, they were aware
that the researcher was interested in their thoughts about commuting and commuting

safety.

6.3.5 Data analysis

The data were transcribed and organised using NVIVO 10.0. The data were
analysed using thematic analysis, which is a method used to identify, analyse, and
report patterns within data (Braun & Clarke, 2006). Thematic analysis is an
appropriate approach for mixed method research given that it is not specifically
linked to a specific interpretive framework or research paradigm (Braun & Clarke,
2006). Coding applied to the transcriptions was preconceived based on the outcomes

of Study 2a, and drawn from the salient issues of the transcribed text.

6.3.5.1 Theme development

There are five phases of theme development as recommended by Attride-

Stirling (2001, p. 391). Reduction or breakdown of text is the stage whereby codes
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and themes are identified and applied to the text. The coding framework was devised
through an application of theoretical interests, salient issues identified in the text, or
both (Attride-Stirling, 2001). These interests and issues were guided by the research
questions which seek to identify the influences on worker commuting behaviours,
particularly in respect to (1) current legislative controls; (2) organisational
employment structures, policies and operations; and (3) the organisation’s view of
journey management. This coding framework was used to distil the text into
manageable items in order to define themes and create a map of the data. These maps
are then used to explore the text and provide guidance to the deduced conclusions

and the interpretation of patterns identified (Attride-Stirling, 2001).

6.3.6 Ethical approval

Ethical approval was obtained from the Queensland University of Technology
Human Research Ethics Committee on 26 June 2013 (approval number

1300000349).

6.4 RESULTS
The results of the focus group are presented as they relate to each theme
identified following analysis and how it relates to organisational policies and

procedures from the perspective of the site safety experts.

6.4.1 Sample characteristics

All participants worked in the mine administration area as safety or training
professionals, from the mine site as well as the contracting companies engaged by
the mine site. The participants ranged in experience and seniority, from graduate
safety professionals to the regional safety manager; this spread of experience is
reflected in the spread of age groups represented in Table 6-2. Specific roles are not

detailed to protect confidentiality of participants.
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Table 6-2.

Expert focus group sample characteristics

Gender

Male
Female

—_ =

Age Group
20-29
30-39
40-49
50-59

—_— W N N

Having direct involvement in the safety operations of the site has the potential
to influence the discussion in relation to the site’s overall safety performance.
However, given that the purpose of this study was primarily to understand the site
safety personnel’s perceptions of commuting and the key points of difference
between the safety legislation and the organisation’s view of safe commuting

behaviour, this limitation is inconsequential.

6.4.2 Relevant documents

Three main documents were focused on in the experts’ discussion. These
documents represented the high-level legislative requirements, general industry
guidelines and internal organisational documents. The legislation referred to
throughout the discussion was the Coal Mining Safety and Health Act 1999 (OLD).
From the perspective of relevant guidelines, the most up to date and most frequently
referenced was the QGNI16 Guidance Note for Fatigue Risk Management 2013.
Finally, the internal FMP and its contents were also referenced when discussing site-
specific procedures relating to safe commuting behaviour. These documents are
consistent with the documents reviewed in the critical review.

A typical comment reveals experts’ knowledge of the legislation:

“At a very high level the coal mining safety and health act requires that the site has
a fatigue management plan which falls under fitness for work.”
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As found in Chapter 5, the legislation is broad and concerns general procedures that

should be adopted when there is a risk:

“The intent of the legislation is that we need to address [safe commuting] within
our systems and it needs to be risk-based.”

The introduction of the new fatigue management guideline QGNI6 highlights
the concentration of the guidelines and legislation on site-based requirements. One
site safety expert outlined their interpretation of QGNI6 about fatigue management

and fitness for work:

“Guideline 16 is on camp accommodation, meals, availability of accommodation,
risk matrix, there is nothing within that guideline specifically about commuting.”

6.4.3 Expectations and enforcement

Analysis of the focus group generated three themes: individual expectations
about commuting, site expectations about commuting, and enforcement of
commuting policies and legislation. As illustrated in Figure 6-1, the enforcement of
commuting policies and legislation continually competes with the expectations of the

workforce and the site.

Individual
expectations
| [X
| |
Site policies & < » | Enforcement of
expectations ) site policies

Figure 6-1: Key thematic outcomes from expert focus group

6.4.3.1 Theme I: Site policies and expectations

The site safety personnel discussions primarily related to legislative and
procedural compliance. There was general consensus that compliance with the

legislation was “up to the individual sites” and that the legislation is “at a very high
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level” and “broad in its requirements”. For example, when explaining where
journey management fits into the legislative guidelines, one safety expert described a
general risk-based approach to journey management that is in line with the fatigue

management policies:

“At a very high level the Coal Mining Safety and Health Act requires that the site
has a fatigue management plan which falls under fitness for work. That’s for the
sites to adopt a risk based consultative approach and it’s for all the sites to comply
with the requirement [of that risk based approach], I suppose journey management
would fall under that.”

However, given the reliance on the organisation to develop safety systems
using broad guidelines, there is a perception that “good sites” will have effective
systems in place, which alternatively, means that some sites’ safety systems will be

lacking, resulting in inconsistencies between sites. For example:

“The intent of the legislation is that we need to address it within our systems and it
needs to be risk-based. Operations that take risk management seriously will
generally have an effective safety system in place.”

In respect to journey management, the inconsistencies between sites given the

generic and general approach become more apparent, resulting in limited detail:

“Journey management is very generic across the industry. There are no specific
guidelines which is fairly common...I could speak for all of our operations that we
don’t go into a lot of detail regarding journey management.”

Even sites that take risk management seriously and implement effective safety
systems have difficulties in respect to the broad approach in the legislation,

particularly in respect to commuting after shift. One interviewee confirmed:

“There is an expectation that [the workers] have a rest period before [they drive
home], but what is a suitable length of time for a rest break? We don’t have

anything documented.”

Despite this site’s expectation of a rest break prior to the commute, there is
confusion in respect to the specific requirements. This confusion stems from the
reliance on guidelines, which are not specific in respect to the target safety practice.
While it is acknowledged that the “legislation is high enough”, “guidelines are

guidelines” and “it’s not as simple as policy”, the issue in respect to safe commuting

Chapter 6: Exploring Commuting Behaviour from an Organisational and Safety Perspective 141



behaviour is that because there are broad guidelines, the issue is dealt with in a broad
way. This broad approach results in workers perceiving that the safety policies are
malleable in respect to safe commuting. There is a common conception that workers
will bend the rules to get around any measures in place, to achieve something faster
or do something the way they want it done, usually because of competing priorities
(e.g., family at home or a social event). Bending the rules is particularly applicable to

safety policies that are blurred and indistinguishable. For example:

“[The workers] deny that they are [driving the whole way home without stopping],
they say that they are driving 20kms down the road and they say that they are

>

having a sleep in their car, and we know that that’s not true.’

Alternatively, the rules are bent due to enterprise agreements, which means
that any changes “must have the agreement of the workforce”. Even the provision of
incentives is not enough to maintain compliance with the safety policies within the

organisation in respect to the issue of commuting. For example:

“You have your overarching procedure, but you also have the enterprise
agreements. For example, if you don’t pay them to stay, you can’t insist that they
stay a lot of the time. You can give them a financial reward and they’ll take it, but

’

still travel when they are not supposed to.

There is further flexibility in respect to self-assessment, which is a risk
mitigation technique adopted primarily for the management of fatigue. There is an
expectation that the training and experience provided is sufficient for a worker to be
able to judge their ability to return home safely, without contemplating competing
priorities. Despite these journey management guides, a worker’s assessment of their
fitness to commute is left to self-judgement. For example:

’

“We tell our guys that they have to judge it themselves.’

Self-assessment hinges on an individual’s difference in respect to sleep
requirements, despite a large amount of scientific literature demonstrating that the
variation in sleep requirements is minimal between adults (Dorrian et al., 2008;
Reyner & Horne, 1998). Despite this evidence, safety managers cite fatigue

management as it currently stands as a one size fits all approach:
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“I think that the biggest thing is that the amount of sleep required varies between
workers. For example, I can run on 4 hours sleep a night and that’s fine for me.
Fatigue management doesn’'t take this into account, it’s the same approach for
everyone and it just doesn’t work.”

6.4.3.2 Theme 2: Enforcement of site policies

The theme of enforcement is considered as a discrete theme because the safety
experts mentioned it explicitly. They stated that enforcing a journey management

policy is almost unachievable due to the nature of the journey. For example:

“We simply don’t have much control over the time that the guys leave, they think,
you can’t make us stay, so why should we stay? But I don’t think that they are fully
aware of the risks sometimes.”

The journey management policy is associated with the fit for work policy or
FMP as discussed in Chapter 5. The safety experts suggest that the issue is the same
regardless of the direction the worker is driving; however, the difference is that

during the journey to work the worker has to show up fit to perform their duties.

“It’s the same issue before and after shift. We have a fit for work policy, or fatigue
policy, if they are travelling to work and they have an accident they are covered for
workers’ compensation. So we don’t see why we can’t enforce that fit for work on
the trip home.”

These safety managers think that the majority of the workers on-site are doing
the right thing and taking a break following their shift prior to driving home, which is
in line with the journey management plan that they have in place. However, there is

no punishment or repercussion if these workers do not comply with the plan:

“We have a journey management plan, there is an expectation that they will use it. I
do see some comply with it from time to time, but it’s certainly not enforced if they
don’t comply with it.”

6.4.3.3 Theme 3: Individual expectations

Despite the rules in place to manage this issue, the site safety experts agree that
control of this issue does not stem from the legislation or policy; rather the control
(or lack of control) comes from the expectations of the workforce in respect to their
commuting behaviour. There is an expectation that the workers come to work, work

hard and have their time off for themselves. It is “a cultural thing that the hours are
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12 hours per day”; this stems from changes in the rosters in the 1980s. Since then the
“lifestyle roster” has been engrained in the workforce, despite the fact that each site

has different hours and different lifestyle offerings. For example:

“There is a highly motivated workforce here that work long hours and they have an
expectation of being here from 6 — 6 each day and then have their time off.”

The motivations come from various sources, from recreational activities (e.g.,
camping, fishing and boating) to social influences (e.g., family and friends), which
were given as a key reason for “bending the rules”. These motivations are some of
the factors that contribute to enthusiasm to leave the site, further supporting the focus
on the journey home from work. Family influence was a commonly cited as a

pressure:

“The guys’ families put massive amount of pressure on the guys to get home after
shift, the wives spend all this time at home and they just want some quality family
time.”

Given the desire not to waste time off, these workers change their commuting
routines according to the type of shift performed. When finishing night shift, the
workers are used to the night routine and it is easier to stay awake at night. However,
a night routine does not fit in with the family routine. As such, the worker attempts to
‘kickstart’ a day routine by staying awake the first day off. By not sleeping after a
night shift, the worker has the opportunity to get back to a normal sleeping routine.

They achieve this by driving home immediately following their last shift:

“People are more likely to stay and sleep at the end of the day shift compared to the
end of the night shift because they want to get their sleeping back to normal and
don’t want to waste time sleeping on their days off.”

According to the site safety experts, workers are happy to drive during the day
but not at night. When these workers finish a night shift, the journey occurs in the
daytime, so there is a perception that it is safe to travel. As such, the journey is
undertaken shortly following the shift. When finishing day shifts, the worker drives

during the night, therefore it is less likely that workers leave immediately.
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6.5 DISCUSSION

Study 2b examined the parameters of legislative requirements in respect to
commuting within a Queensland and Australian mining context and revealed the key
points of difference between the legislation and an organisation’s view of safe
commuting practices from the perspective of site safety experts. These key safety
experts also: (1) identified the legislative controls from an organisational perspective
that influence commuting behaviours; (2) identified the potential impact of
organisational employment structures, policies, and operations on workers’ decision-
making and behaviour around driving to and from work sites; and (3) discussed the
key points of difference between the legislation and an organisation’s view of safe
commuting practices. The findings in this chapter support the supposition that there
is an expectation of safety awareness required in respect of the commute, suggesting
further examination of site safety climate. The focus group also underlines the need
for further examination within this research program of lifestyle, family and
colleague influences, as well as the impact of rostering and site policy (see Figure
6-2). Figure 6-2 details the progressive iteration of the influences identified in this
research program and highlights the factors identified in Study 2b, further developing
the factors identified in Figure 2-1 and Figure 4-4. These influences are signified
using darker text and are discussed further in the following sections. The following
also sections discuss the key outcomes from a practical and theoretical perspective.
As with the previous chapter, strengths, limitations and opportunities for future

research are presented.
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Figure 6-2: 1dentified influences on the travelling workforce following the critical
analysis and expert focus group

The key themes identified when considering the legislation and policy in this
environment are the safety experts’ understanding of the key focus of how
commuting behaviour is currently regulated in the industry based on site-related
safety practices and policies. The focus group agreed that there is a concentration on
fatigue management and fitness for work when examining journey management on-
site and within the mining industry. Workers are left to self-assess safety on a range
of risks, including commuting safety. As outlined in Chapter 2 (see Section 2.5.1)
relying on this self-assessment technique has significant limitations, especially
considering that some research indicates that over 80% of people continue to drive
once they have noticed they are ‘sleepy’ (Armstrong et al., 2009).

Study 2b identified those legislative controls that influence commuting
behaviours from an organisational perspective. The legislative controls for
commuting are based around fatigue management frameworks and stem from the
Coal Mining Safety and Health Act 1999 (OLD), the QGNI16 and internal fatigue
management plans. There is a concentration on fatigue management and fitness for
work. The focus group supported that this focus results in concentration on the trip to
work rather than the trip home, which supports the research rationale to focus on the
trip home in this research program. The safety experts agreed that the journey home
was not typically considered in journey management policies and that journey safety

policies were to ensure that workers were fit to perform their duties at work. Finally,
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there was agreement that the policies were broad. These findings are consistent with
the critical review in Chapter 5.

A further aim of this study was to identify the potential impact of
organisational employment structures, policies, and operations on workers’ decision-
making and behaviour around driving home from work sites. The focus group
reported that shift structure results in different commuting behaviour, with the type
of shift and the shift length influencing decisions to leave site immediately following
a shift block or not. The safety assessment of the journey home is left up to the self-
assessment of the worker. However, enforcing any policies is difficult due to the
broad approach adopted, and the lack of focus on safe commuting.

Finally, this study described the key points of difference between the
legislation and an organisation’s view of journey management. Firstly, the safety
managers understand that the expectations of the workforce are an important
consideration and that there are competing expectations of individuals and the mine
site in enforcing policies associated with journey management. These expectations
are further exacerbated by the influence of rosters on worker expectations,
particularly associated with lifestyle and time away from work. It is the perception of
the safety experts that enforcement is not achievable because the policies and site
expectations are not in line with the expectations of the workforce. Workers are
aware of the requirement to present fit to perform their duties on site. As such, a
conscious effort is made to ensure fitness for work by driving to work the day before
shift; however, there are no repercussions if the worker fails to comply with “policy’
on the journey home. Motivations change for the trip home. These motivations and
expectations of the worker are not in line with journey policies. The expectation of
the work force in regard to ‘time off” is the key motivation for the decision to leave

the site following a shift block.
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6.5.1 Implications

Study 2b suggests that choosing to leave the site following a shift has two key
facets: individual and site expectations. These factors are in line with the TPB, and
again confirm that the application of the TPB to explain the behaviour of mine
workers’ driving behaviours immediately after shift is appropriate (Godin & Kok,
1996). The focus group pointed to the safety climate element to the journey decision,
further supporting the exploration of the influence of organisational factors. Given
that even the experts perceive that there is little or no control over the commute
home, workers push the boundaries even when there are organisational policies
which prescribe rest periods following shift. The perception that there is limited or
no control over the commute home, despite the positive safety culture on-site,
confirms the need to understand the decisions associated with the risk-taking
behaviour exhibited. As outlined in Chapter 2, a key limitation is that safety climate
does not explain behaviours in environments where there is a positive safety culture
but unsafe behaviours intentionally occur, and supports the inclusion of safety
climate concepts within the decision-making model. This finding further confirms
the need for an understanding of those factors which influence the commuting

decision.

6.5.2 Strengths, limitations, and future research

The limitations with using a focus group to explore an issue is predominantly
associated with participants agreeing with others during the group session,
‘groupthink’, participants not wanting to participate in a group situation,
confidentiality issues, and interviewer bias. While all these limitations are important
to consider, the purpose of using a focus group for this study was to elicit agreement
on the topic of commuting home after shift in order to discuss these issues further
with interview participants in Study 3. Therefore, the focus group was used to

explore the issue and further direct the research in Study 3 and Study 4.
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A further limitation of this focus group was the size of the sample. Given there
was one participating site, there was limited opportunity to increase the size of the
group. There was a good spread of experience in the group and it served the purpose
of exploring the issue and seeking confirmation of legislative and policy
interpretation from an expert viewpoint. Additionally, the site is part of a large
corporation and those involved in the focus group brought experiences learned from
other sites in the corporation. There was only one researcher present due to the
location of the site and the practicality of two researchers travelling; however, the

focus group was recorded to minimise this limitation.

6.6 CHAPTER SUMMARY

Study 2b presents an overview of the perceptions of site safety experts about
journey management and driving-related commuting within the mining industry. The
chapter identifies three key themes — workforce expectations, site policies and
expectations, and enforcement. These themes describe inconsistencies in commuting
policies, so enforcement is difficult or non-existent. Competing with these two
factors are the expectations of the workforce. The workers want to do the right thing,
but their time off is their own, showing the influence of the ‘lifestyle roster’ on
commuting decisions.

The following chapter reports on the findings of Study 3. Following a review
of relevant literature, the descriptive analysis, and the exploration of the issue with
safety experts, in-depth interviews with mine workers were undertaken to explore
key influences on commuting behaviours. Chapter 7 reports on the methods used for
the in-depth interviews and the semi-structured interview process, as well as the
findings of the interviews. The findings in Chapter 7 are then discussed using a

theory-led approach to align the identified themes with the TPB framework.
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Chapter 7:  Exploring Individual Perceptions of
Commuting Behaviour

7.1 INTRODUCTION

Chapter 7 reports on the outcomes of Study 3. Study 3 consisted of a series of
in-depth interviews with mine workers at the target mine site. Using the framework
presented in Figure 2-1, the aim of this study was to examine individual, social,
situational and organisational influences on worker commuting behaviour,
particularly given the results of the expert focus group which highlighted social and
organisational influences as key factors for leaving site immediately after shifts.

Section 7.2 provides an overview of the study aim and objectives and how
Study 3 contributes to the broader research questions. The method, including the
study design, interview protocol, participants, research procedure, and adopted
analysis techniques is then described (Section 7.3). The characteristics of the sample,
as well as the eight key themes identified as a result of the in-depth interviews are
reported in the results section (Section 7.4). This chapter then discusses how themes
and concepts identified in Study 3 align with the relevant cognitive, social and
organisational theories (Section 7.5). Section 7.5 also details critical beliefs which
serve to further understand the most salient aspects of each of the predictors of
intention and behaviour. The discussion section concludes with an overview of the
study specific implications, strengths, limitations and opportunities for further

research (Section 7.5), with Section 7.6 providing a chapter summary.

7.2 STUDY AIM AND RESEARCH OBJECTIVES

Previous chapters outlined the limited research that has been undertaken in
respect to commuting behaviour. As such, factors which influence workers to leave
the site immediately following a shift block remain unclear, despite being these
workers being employed in a highly safety conscious industry. Therefore,

organisational policies are developed using assumptions rather than through
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research-based evidence. The results of Studies 1 and 2 highlight influences from an
organisational perspective and provide an overview of journey characteristics which
may influence commuting decisions at the end of shifts. Study 2b highlights that this
issue is not controlled by legislation or policy, but rather the control (or lack of
control) comes from the expectations of the workforce in respect to their intention to
leave the site immediately and their resulting commuting behaviour. The overlap of
worker expectations about their commute with organisational controls suggests the
need to explore more intrinsic factors associated with individual perceptions about
the journey itself, the involvement of family and friends in the decision,
organisational safety, risk factors, and other social pressures.

As identified in Chapter 2, there are a number of factors which influence the
commuting decisions of this workforce. While there is previous research relating to
the travelling workforce (see: Di Milia & Bowden, 2007; Houghton, 1993), the key
influences drawn from the extant research are not specific to the context of driving
home following shift blocks, nor do these studies examine the influences on worker
driving decisions. Guided by the TPB and the influences of the travelling workforce
framework presented earlier, Study 3 contributes to the overall research program by
addressing Research Objective 3 and aims to explore and examine the relationships
between individual, social, organisational and situational influences on worker
commuting behaviour. Study 3 is exploratory in nature, seeking to understand the
key influences on worker commuting decisions from an individual, social,
organisational and situational perspective by specifically addressing Research

Question 4:

What are the key influences on the travelling workforce from an individual,
social, organisational and situational perspective and how do these key
influences impact workers’ decisions about leaving the work site to travel
home immediately after a shift block?

The outcomes of Study 3 provide support and further iteration of the key influences

on the travelling workforce presented in Figure 2-1 and Figure 6-1.
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7.3 METHOD

The following sections describe the strategy adopted to address the research
question and the overall study design, the development of the interview protocol, and
the rationale for the themes discussed in the in-depth interviews, the data collection

procedure, and the analytic approach.

7.3.1 Study design and general research strategy

Study 3 uses in-depth, semi-structured interviews to explore the individual
differences of the workforce in the target mine site. The purpose of using semi-
structured interviews is to allow some flexibility in the direction of conversation. Use
of a qualitative method is supported by a mixed method approach to research

methodology.

7.3.2 Developing the interview protocol

Study 3 refines the findings of Study 2b, which outline that safety personnel
perceive worker expectations are a key influence on commuting behaviour. In line
with the discussion in Chapter 2 and as highlighted in Section 7.2, the current study
is guided by the TPB and the outcomes of Studies 1 and 2. Topics discussed during
the in-depth interviews are presented in Table 7-1 and Table 7-2. Information was

obtained from the group using a series of open-ended questions (see Appendix B).

Table 7-1.

Topics covered in the in-depth interview schedule

Circumstances of the commute

e  Circumstances e Thoughts about commute

e  Past behaviour e  Experience driving

e Distance/hours driven

Background, life themes and history Company expectations and site culture
o Length of time in the industry e Commuting guidelines

e Occupation o Expectation of behaviour

o Shift length/night or day shift e  Responsibility

e Licence o  Consequences

o Crashes o Safety on site

®  Reason for the drive
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Table 7-2.

Topics covered in the in-depth interview schedule (continued)

Commuting driver safety Social expectations

e Road environment e Behaviour of colleagues
o Fatigue management o  Family

®  Road familiarity o Friends

®  Risk perception

7.3.2.1 Background, life themes and history

The background topic was designed to understand relevant information about
the participant to put the commute into context. The information sought was mostly
demographic information about the participant, particularly in respect to the distance
travelled and how long it takes to drive home. Information was also sought in respect
of the reasons why these workers initially commenced in DIDO work as an opening

discussion point.

7.3.2.2 Circumstances of the commute

The ‘circumstances of the commute’ topic was designed to ascertain details
about the workers’ usual trip home following shift block, including when they
normally leave, if they leave at a set time, their general thoughts about the commute,
and the time they leave to travel home. The circumstances of the commute were
expected to further contribute to understanding the journey characteristics associated

with the immediacy of the commuting decision.

7.3.2.3 Driver safety

The driver safety topic focused on safety during the commute. This category
was designed to understand what the roads are like, individual risk perception, and
organisational influence. Firstly, from a road safety perspective it is important to
understand what factors about the drive the workers worry about, and how they
change their behaviour in order to compensate for these factors. The second
influence is associated with the organisation, specifically how organisational

influence affects worker perceptions of fatigue management and how these
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perceptions control the journey home. The final factor associated with driver safety is
how individual risk perception influences control over the journey home. This topic
was developed due to the outcomes of Study 1 and Study 2, and further contributes
to an understanding of individual and organisational factors, as well as journey

characteristics, as key influences of commuting decisions.

7.3.2.4 Social expectations

In line with perceived norms, the discussion about social expectation was
designed to explore social networks that influenced commuting behaviours. The
focal social networks were family, friends, and colleagues, given the outcomes of
Study 2b. The social expectations theme was developed to further understand the
relative importance of social factors in respect of the immediacy of the commuting

decision after shifts.

7.3.2.5 Company expectations and site culture

Company expectations and site culture are strongly linked to the findings of
Study 2b and relate directly to the organisational factors in Figure 6-2. Study 2b
highlighted limited safety practice in respect to commuting and journey management
with a focus on fatigue management. The purpose of this category is to specifically
understand worker perceptions of safety behaviours at the site and if these safety

behaviours translate to the commute.

7.3.3 Participants

A convenience sample of participants (N=37) was drawn from a variety of
operational and management areas. During the time on site, the researcher was only
given access to the main office to comply with site induction, safety policies and
operational requirements. Workers were sampled if they had meetings or training at
the main office. The sample characteristics are described in the results section of this

chapter.
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7.3.4 Research procedure

The semi-structured in-depth interviews described in Section 7.3.2 were
conducted with mine workers from the focal mine site. Each interview lasted
between 20 to 45 minutes, with the shorter interviews occurring toward the saturation
point of the sample. Given operational requirements, the interviews were kept as
brief as possible. This study was guided by the TPB; however, it also served to
further explore the possible theoretical models most appropriate for this context. The
primary focus of the interviews was to explore the influences on worker decisions to
leave the worksite shortly after a shift block. However, given that mine workers’
commuting decisions remain relatively unexplored in the literature, the questions

posed were flexible to encourage the exploration of new ideas.

7.3.4.1 Data collection and confidentiality

The audience is an important consideration when determining how to approach
data collection. Given the nature of these participants, it was decided that the
interview would not be recorded. The decision not to record the interview resulted
from the recommendation of the Site Safety Coordinator, who advised that the
workers may not wish to participate if the interview was recorded. As such, rather
than recording the interview, the researcher took detailed notes. The depth of notes
taken during each interview was extensive, and any unusual responses were recorded
with additional notes; interesting responses were noted verbatim. These quotations
were predominantly used to reinforce the findings. The interview guide provided the
researcher with a record of the key ideas discussed throughout the interview and this
assisted in transcription following each interview. The interviews were transcribed
within a week following the interviews to reduce error. The researcher also kept
detailed notes relating to the responses provided by participants and noted emerging
themes following each interview, to ensure there was a record of key ideas. Other
information recorded throughout the course of the interview was used to define

themes of interest, such as body language and inflection.
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The interviews were conducted where the interviewee’s privacy was not
compromised in order to maintain confidentiality. Confidentiality was particularly
important considering these interviews were being conducted in a work environment.
As there was a potential for the interviewee to describe information that may
compromise their confidentiality, data were transcribed so as to not identify the
participant. It was not viable for an additional researcher to be present at the time of
the interview due to the remote location of the mine site. However, the presence of
one researcher during the interviews was not considered a major limitation, given the
purpose of the in-depth interviews was to understand key themes in respect to

commuting behaviour rather than to perform conversational analysis.

7.3.5 Analysis

The transcribed data were organised using NVIVO 10.0. Data were analysed
using thematic analysis. The approach differed from thematic network analysis
which was adopted as the analysis technique within Chapter 6. As discussed in
Chapter 6, there are varying thematic analysis techniques depending on the
interpretive framework applied for the purpose of analysis (Braun & Clarke, 2006).
The literature review presented in Chapter 2 guided this qualitative research;
however, the interview protocol did not strictly address constructs within the TPB.
Key topics were addressed (see Table 7-1 and Table 7-2) to determine if another
theoretical framework was more appropriate to address the research question
associated with this study of what are the key influences on the travelling workforce
from an individual, social, organisational and situational perspective? The TPB
framework was treated as a guide for the purpose of the data collection; however,
following the data collection, the usefulness of the TPB to explain this behaviour
became clearer. As such, the current chapter presents the key themes identified in the
in-depth interviews but discusses the data using a theory-led approach, with a

specific focus on TPB concepts.
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7.3.5.1 Theme development

Data were analysed by thematic analysis and key themes were identified using
a theory-led approach to outline how each theme identified related to specific
constructs of the TPB (Hayes, 1997; Howitt & Cramer, 2014). The adopted approach
provided the opportunity to explore and compare groups (e.g., day versus night
shift), as well as examine the thoughts of particular individuals (Hayes, 1997). The
results section is presented in line with the major themes identified through the in-
depth interviews. The discussion section then linked these findings back to the TPB

framework.

7.3.6 Ethical approval

Ethical approval was obtained from the Queensland University of Technology
Human Research Ethics Committee on 26 June 2013 (approval number

1300000349).

7.4 RESULTS

The following section describes the characteristics of the sample. Key themes
are then discussed. There were eight key themes which describe how these workers
justify their approach to commuting home, why they leave at the time they do, and

what their perception of ‘safe commuting’ entails.

7.4.1 Sample characteristics

The characteristics of the participants in Study 3 are presented in Table 7-3.
Given the mining industry is male-dominated, 32 males and 5 females were
interviewed. Of those interviewed, 81% drove more than 200 kilometres from the
mine site to home, with 70% of participants driving by themselves. The most
common shift block (62%) was a rotating day/night roster of seven days on and
seven days off. A variety of occupations was represented within the sample. These
occupations included mine operations (40%), mine maintenance (38%), and mine

administration (22%).

158 Chapter 7: Exploring Individual Perceptions of Commuting Behaviour



Table 7-3.

In-depth interview sample characteristics

Characteristics n Characteristics n
Current role: Approximate distance travelled:
Mine Safety 1
Administration professional 3 Under 200kms ?
201 — 400 kms 142
Utilities 2
401 — 600kms 9
Security 1 601 — 800 kms 5
Office 2 800kms + 1
administration
Mine Operation IS\‘/Ianag?ment and 4 Length of shift block:
upervisors
Drlll. aqd blast 3 7 days on/7 days off 23
specialists
Engmeers and 4 14 days on/ 7 days off 2
advisors
Operation and
production 4 5 days on/2 days off 9
Mine Maintenance Vehicle 8 8 days on/6 days off 2
tradesmen
Site tradesmen 7 12 days on/9 days off 1
Gender: Shift rotation:
Male 32 Day/Night 20
Female 5 Days only 17
Age: Main Travel method:
20-29 11 Car — driving alone 26
30-39 12 Car — Car pooling 6
40— 49 10 Bus 1
50-59 4 Plane 4

!Four participants of this group indicated they drive to the nearest airport and fly home and one
participant of this group uses the bus service on offer.
2One participant of this group drives to an airport further away to secure less expensive flights.

7.4.1.1 Day versus night shift

There is a clear difference between the commuting behaviour of mine workers
following a day shift block compared to a night shift block. These differences are
mainly associated with the time that the worker would be driving during the day. For
example, following a night shift, the workers would be driving home during daylight

hours. Comparatively, following a day shift, the worker would be driving home
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during the night. According to the interviews, there is a tendency for these workers to

stay on site following a day shift in order to avoid night driving.

7.4.2 Key themes

There were eight key themes identified throughout the in-depth interviews:
safety awareness, routine journey, attitude about the commute, attitude about work,
community, perceived commuting risks, as well as family and friends’ influence.

These themes and sub-themes will be discussed in the following sections.

7.4.3 Theme 1: Safety awareness

Participants described a general awareness of safety and safety-related
concepts. This general safety awareness aligned closely with specific safety
processes and policies outlined in Chapter 5, such as fatigue management. Safety-
related concepts were discussed in three ways: (1) where there is an existing risk
associated with a task, how that risk would be mitigated through practical controls;
(2) controlling risk through previous experience and ability; and (3) managing safety

through general awareness and an application of safety knowledge.

7.4.3.1 Sub-theme 1: Practical safety control

The majority of participants expressed concern for their personal safety while
driving home for a variety of reasons, such as other drivers, kangaroos, the time of
day spent travelling, the long distances travelled, and fatigue. Participants justified
their action by describing mitigation measures they believe counteracted the
perceived risks associated with the journey home. There were two key methods,
including implementing a practical safety control (see Table 7-4) and control through
experience and ability (see Table 7-5). The practical solution appeared to be in
response to commonly faced ‘risks’, such as encountering animals, falling asleep,
and other drivers. For example, the use of a larger, reliable vehicle or a preference to
drive at night due to a higher level of visibility of oncoming traffic can be described

as practical solutions (see Table 7-4). Those participants who implement practical
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solutions believe that these mitigation measures control the risk to an acceptable
level. An example of a mitigation measure is individuals leaving immediately after

night shift and sharing the driving on the way home.

Table 7-4.

Theme 1: Safety awareness — practical safety control

Sub-theme 1.1:

Practical safety control

Sub-theme content:

I am able to mitigate risks through practical measures, such as larger vehicle or by sharing the
driving. I can justify leaving the site at a certain time due to practical mitigation measures that have
been implemented.

Example participant responses:

“After nightshift we usually leave straight after shift. It doesn’t really matter
when we leave because we usually share the driving anyway. So I don’t think
it’s that risky.” (Male, aged 30, Mine Maintenance)

“I prefer to drive at night, I don’t think that I get as tired and I think that I can
see better at night. You don’t have the sun in your eyes and you can see the
trucks and cars coming toward you because of the headlights.” (Male, aged 32,
Mine Maintenance)

“I'drive a...[big] car, so I don’t really have to worry about animals and stuff
like that. I think that people really need to think about the capability of their
car. They need to make sure that it’s ok to drive on these types of roads, not just
for it to last but to make sure they are going to be ok if they have an accident
with a ‘roo.” (Female, aged 25, Mine Administration)

“I leave straight after shift to get home. I usually shower, eat something and
leave. I prefer driving at night, I see other vehicles better and there is less
traffic. There is more wildlife out at night, but it helps to have a big car. I had a
Commodore ute and I changed to a Hilux.” (Male, aged 26, Mine Maintenance)

“I prefer to drive at night, which is another reason that I leave straight after
shift. There is no traffic on the road, no sun to distract me, it’s not hot. I just
drive with the window down to keep myself awake. I don’t really worry about
‘roos. I drive a [big car] with a bull bar, so I am protected if I hit a ‘roo. I
wouldn'’t like travelling in a smaller car.” (Male, aged 22, Mine Maintenance)

7.4.3.2 Control through experience and ability

A number of participants described previous experience with long distance
driving as a method of controlling perceived risks associated with the journey home.
This control resulted in a perceived ability to get home safely because of driving
experience, ability, familiarity with the road, and knowing one’s limitations (see
Table 7-5). However, the data describe that relying on experience is not always

mutually exclusive of implementing practical solutions. For example:
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“I'm a very experienced driver. I've done about 342,000 kilometres in my current
car and I haven’t had any accidents. I am really aware of animals on the road, |
have a bull bar on my car and that means that the kangaroo will come off second
best, so that sort of thing doesn’t worry me and those are the risks you take
anyway.” (Male, aged 29, Site Tradesman)

As identified above, driving experience was described in a number of different
ways. Participants stressed their ability to drive long distances in rural and remote
locations, due to their experience driving. As such, the time workers leave the site to
travel home is justified by their experience as a driver on country roads. A
considerable number of participants described a long history of travelling significant
distances on country roads, even ‘practising’ long journeys prior to commencing

employment with the mine (see Table 7-5).

Table 7-5.

Theme 1: Safety awareness — control through experience and ability

Sub-theme 1.2:

Control through experience and ability

Sub-theme content:

Ability to drive in risky situations due to experience, ability, and familiarity of the road.

Example participant response:

“I have trained myself to [drive long distances]. A group of us used to drive on
the weekends to get used to driving the long distance. I built myself up to it.”
Male, aged 22, Mine Maintenance)

“I grew up doing these big drives so my parents really made sure that 1
understood the risks with driving these distances. I think that you are a safer
driver if you have experience driving the road and that you are used to
travelling such long distances. I think that I drive to my capabilities. I pull over
when I am tired, I know my body.” (Female, aged 25, Mine Administration)

“I worry about kangaroos and tourists when I travel. Tourists drive at the
wrong time of day. We know where the roos are, so it’s ok that we drive when
we do.” (Male, aged 40, Mine Maintenance)

“I am really familiar with the roads, especially on that stretch of road, I know
the road like the back of my hand. I know where to keep an eye out for animals,
where the blackspots are and where I won’t have phone reception. I also know
where the houses are along the way. I was in a storm last year and in my head 1
knew that there was a house that I could pull into to get out of it. I think that’s
important.” (Female, aged 25, Mine Administration)

“I grew up in [rural Australia], so driving doesn’t bother me. I'm used
to it. When you grow up in rural Australia you have to get used to
driving long distances.” (Male, aged 29, Electrician)

“I've learnt lessons in the past about being overtired and not stopping, I had an
accident. I know when I'm tired and I know what I should pull over.” (Male,
aged 49, Mine Operations).
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The experience of driving long distances and on rural roads results in higher
levels of self-efficacy in relation to the trip home. Participants stated that their
experience means that they are able to manage a safe journey home, regardless of
when they choose to leave. Furthermore, experience driving in rural and remote
locations is something that is valued. The majority of those interviewed enjoyed
driving long distances and considered it normal. Most participants grew up in the
country or in rural townships.

It is believed that familiarity with the road will lead to a safer journey home.
The participants stated that those unfamiliar with the road were more likely to be
involved in a crash, particularly the younger and the older drivers. Such drivers are
also seen as a risk to the worker commuting home from site. The perceived risk is
mitigated by familiarity with the road. Awareness of risk enables the driver to be
alert to risks such as kangaroos and potholes, or to avoid the risk completely, for
example knowing where to pull over in a severe storm.

Finally, most participants described themselves as safe or good drivers. The
statement about their skill as a driver was typically accompanied with a reference to
experience-related safety awareness, as described above. Any reference to a negative
outcome, for example falling asleep while driving, was used to reinforce their
experience and skill as a driver and how they learnt from that mistake or oversight.
Lessons are also learnt from the mistakes of others and referenced in respect to being

more aware of the risks associated with the drive.

7.4.3.3 Sub-theme 2: Organisational training and policy

Individual safety awareness and safety awareness through organisational
training and policy are intertwined. There are a number of examples in the data
which describe experiential learning linking into concepts of organisational safety.

For example:

“I think that I am a safe driver. I am aware of my surroundings after I came across
an accident one time. At work there is a massive safety focus, I think that I am even
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safer at home as well. We get constant training, you can’t get out of it.” (Female,
aged 35, Mine Operations)

However, despite the linked nature of these two concepts, worker journey
considerations are influenced by organisational policy, from the perspective of
general training, as well as from a general site safety culture perspective. Participants
noted that organisational training and policies are central to working in the mining
industry and on the target site. While the organisational policies were frequently
referred to in the data, there was limited reference to application of the policies.
Usually, the policies were considered to be a barrier to commuting at certain times.

From an organisational training perspective, the amount of safety training in
the organisation results in participants justifying their driving behaviour by citing
training content and the frequency of its delivery. The levels of safety on-site, while
for a specific and valid purpose, typically result in workers ignoring the associated
policy, which, from the perspective of some of the participants, conflicts with an
individual’s assessment of their personal limits. As a result, participants justified

their capabilities using the awareness of risk management (see Table 7-6).

Table 7-6

Theme 1: Safety awareness — organisational training and policy

Sub-theme 1.3:

Organisational training and policy

Sub-theme content:

I understand that there are guidelines and policies about safety and I am aware of them. I know what
these guidelines and policies are.

Example participant response:

General “There are guidelines about driving after shift, I think that you need to have an 8

awareness hour rest before driving or you need to complete the shift and your drive within 14
72 hours. If you have an accident and you are breaking this rule, then the insurance
won’t cover you, it was the same rule at [another site]. You can also get fines and
there also might be punishment from the site. Fatigue management is a massive
issue, so is driving after working. But I think it’s about how people manage their
own fatigue. People have become more aware of fatigue because of accidents. When
I was a kid I never heard anything about fatigue and micro-sleeps. You hear more
about that these days.” (Female, aged 21, Mine Operations)

“Being in the mining industry safety is drummed into you. We get told to make sure
we manage our fatigue. We all look after each other, it’s a community, we all
support each other.” (Female, aged 21, Mine Operations)

“I get sick of hearing about fatigue management, I think that they drum on about it
too much.” (Male, aged 49, Mine Operations)
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A few participants described training and information overload in respect to
safety, particularly about fatigue management, believing that organisational training
in respect of risk was excessive. As a result, there is potential for complacency
associated with an ‘excess’ of information.

While the general consensus was that there was too much organisational safety
training and policy, participants supported the judgement of their fellow workers in
understanding their limits and safety-related behaviours in general, relating to site
safety culture. Given the considerable amount of safety information provided to these
workers, they perceived a strong ability to apply their knowledge. There was also an
underlying theme of a transference of safety to out of work situations, including in

the home (see Table 7-7).

Table 7-7

Theme 1: Safety awareness — organisational training and policy (continued)

Sub-theme 1.3:

Organisational training and policy (continued)

Sub-theme content:

I know how to apply these guidelines and I consider myself to be safety conscious.

Example participant response:

Applying safety <1y really conscious about safety since I've been with the mine. I mow the
knowledge grass at home with PPE.” (Male, aged 27, Mine Operations)

“I think that I am a safe driver I am aware of my surroundings after I came
across an accident one time. At work there is a massive safety focus, I think that
1 am even safer at home as well. We get constant training, you can’t get out of
it.” (Female, aged 35, Mine Operations)

“I’m pretty conscious about doing the right thing while I'm driving long
distances like sticking to the speed limit and not texting.” (Male, aged 30, Mine
Operations)

“I manage my own fatigue on the way home. I am more fatigued and dangerous
if I were to have a break after nightshift. By having regular breaks on the way
home, I am safe on the road and not endangering myself or others.” (Female,
aged 24, Mine Maintenance)

7.4.3.4 Summary: Safety awareness

Overall, the safety awareness theme describes participants’ reliance on their
experiences driving and working in a highly safety conscious environment. The key
factor which contributes to participants’ justification for leaving site at the time they

do, is the perception that they have training, experience, or a practical solution to be
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able to mitigate any perceived risk to an acceptable level. This justification is more
strongly associated with individual safety awareness rather than organisational

training and policy.

7.4.4 Theme 2: Routine journey

Participants described each stage of the journey home as a routine and
typically, there is little variation in steps undertaken to finalise the commute home.
Routine was a theme that was identified in the majority of the interviews, typically
used as a method to cope with a ‘long and boring’ journey home. Two sub-themes
were identified as a part of routine. These sub-themes include the pre-journey routine
or the preparation participants engaged in prior to getting into the car, and the routine

during the actual journey. These sub-themes will be discussed below.

7.4.4.1 Sub-theme 1: Pre-journey routine

Participants described various pre-journey routines. There are two key parts of
a pre-journey routine which are intertwined and highlighted in Table 7-8. Workers
seem to leave work at the same time following a shift; the pre-journey routine
ensures this timeline. The routine to prepare typically remains the same prior to each

journey providing there are no extraneous factors (e.g., storms).

“I prefer to travel earlier to avoid the afternoon storms in summer.” (Male, aged
42, Carpenter)

Some routines included having a meal, shower, and packing the car before
leaving the site. Other pre-journey routines included a two-hour sleep. The routine
ensures that the worker leaves the site at a similar time following each shift block
(see Table 7-8). However, an important distinction for the majority of the
participants is variation in pre-journey routine by comparing those workers finishing
night and day shifts. The pre-journey routine is contingent on the type of shift
performed. The data showed that the routine of workers finishing night shifts were

sometimes different from those finishing day shifts. For example, those working

166 Chapter 7: Exploring Individual Perceptions of Commuting Behaviour



night shifts might drive home shortly after their shift because it is daylight and they

want to get back into a day routine.

“When I'm on night shift [ usually treat they day and night as opposite until I get
home. So, I'm quite happy to drive at night until my sleeping gets back to normal.
Once 1 finish night shift I usually just drive home. When you get home you are
usually powering, and you force yourself to stay awake until night time and then go
to sleep to get back into your normal rhythm.” (Male, aged 49, Operator)

Participants also describe pre-journey routines to prepare them for the actual
drive, e.g., ensure there is water and coffee in the car and the music is ready to be
played (see Table 7-8). However, the routine and time leaving the site are also used

to manage fatigue when finishing night shifts.

Table 7-8.

Theme 2: Routine journey — pre-journey routine

Sub-theme 2.1:

Pre-journey routine

Sub-theme content:

I have a set routine prior to getting in the car and leaving the site. This routine changes between
night and day shift and with other extraneous factors.

Example participant response:

“I have a process that I go through before I leave site. When I am on night shift,
I sleep on Tuesday until 5pm, have something to eat and then leave around 7pm
that night.” (Male, aged 51, Mine Operations)

“I usually leave straight away after a day shift. I have a shower and then I start
driving. After nightshift I have a sleep. I get back to my room at about 7[am]
and am asleep until about 11/11:30[am] then I drive straight home.” (Male,
aged 29, Mine Maintenance)

“There are certain things that I organise before I get on the road. I like to have
a drink in the car and some gum. As soon as [ finish I go back to my room and
pack, fill up my water bottle and leave. It’s about 40 minutes before I am on the
road.” (Male, aged 42, Mine Administration)

“I have a bit of a routine I go through before I drive. Usually I go to bed early
the night before, don’t usually have anything to drink and I pack my gear up. If
1 am tired I will pull up and have a sleep, I've done this on a couple of
occasions when I've driven really long distances, like from Cairns.” (Male,
aged 39, Mine Maintenance)

7.4.4.2 Sub-theme 2: Routine during the journey

Participants described their trips home as pre-planned, learned behaviours.
Each trip is planned with a petrol stop and cigarette breaks as described in Table 7-9.
Participants referred to a pre-planned place to stop for a break, which would occur in

the same location every time they drove that route. Given the frequency with which
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they travel the route, participants stated that they were safe on the remote roads; their
frequency means that they understand and become familiar with the road, and know
where the stops and houses are. Therefore, if there is a situation outside the normal
circumstances of their travel home, they could identify solutions given their
familiarity with the surrounds. For example, if there was a severe storm, they knew
the next place to find shelter. Furthermore, participants argued they were safer on the
roads because they were familiar with dangerous points in the road (e.g., pot holes or
an upcoming safe place to pass). Once on the road, these workers push themselves to
get home as soon as possible, usually by forgoing rest breaks, e.g., “not too far to go,
so I just push through”. Therefore, even if the workers had a break prior to travelling
home, they may be inclined to engage in risky behaviour on the road in order to get

home as soon as possible.

Table 7-9.

Theme 2: Routine journey — routine during the journey

Sub-theme 2.2:

Routine during the journey

Sub-theme content:

There are set places that I stop during the journey home. I plan my journey home and have breaks
at the same place during the journey.

Example participant response:

“If I don’t have far to go, I just push through and get to where I am going and have a
break there.” (Male, aged 49, Mine Operations)

“I have a routine when I drive, I usually stop at the same truck stop. It allows me to
rest and breaks up the drive.” (Male, aged 42, Mine Administration)

“The drive is planned by petrol stops. Once I’d done the trip a few times I set the plan.
You get to know your stops, it becomes a habit.”” (Male, aged 51, Mine Operations)

“l used to dread the drive at first but now it’s a process. I stop regularly at the same
place. It was hit and miss at first, but now I have the trip down pat. It’s about getting
all your ducks in a row, it’s a process.” (Male, aged 42, Mine Administration)

7.4.4.3 Summary: Routine journey

Overall, routine describes the process participants used to describe how they
treated the drive each time they finished a shift block. It is made up of two sub-
themes, the pre-journey and during the journey. Turning the journey into a routine
describes a further method through which these workers justify the perceived ‘safe’

risk-aware approach described in the safety awareness theme. However, this theme
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also describes the habit associated with worker behaviour following a shift block. A
key finding in this section is the variation in behaviour following day and night

shifts.

7.4.5 Theme 3: The site has no say in what I do

There was a strong belief that the site has no control over workers after the
conclusion of the shift block. The majority of participants stated that the journey
home was classed as personal time rather than work time. As such, the workers
believe they are responsible for their safety during the journey home and the site,
therefore, has no say in what they do before or during the commute. These three

themes are described in the following sections.

7.4.5.1 Sub-theme 1: It’s my responsibility

The concentration on the journey home from work is associated with the
distinction between ‘work hours’ and ‘home hours’. Participants reported that they
needed to be ready to work once their roster commenced, so they tried to arrive on
site at least 12 — 24 hours prior to the start of their shift. It is much easier for the site
to control the journey to work rather than the journey home, which is consistent with
the discussion stemming from the safety experts (Chapter 5).

The limited control over departure time complements the workers’ belief that if
something goes wrong during the journey, it is their responsibility (see Table 7-10).
However, the perceived shift of responsibility from the site to the worker underlines

the belief that the site has no say in what workers do.
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Table 7-10.

Theme 3: The site has no say in what I do — It’s my responsibility

Sub-theme 3.1:

It’s my responsibility

Sub-theme content:

The site cannot dictate when I should leave or stay, it’s my responsibility to determine that. It’s my
responsibility to make sure I am able to make it home safely.

Example participant response:

“I think that the responsibility of the trip belongs to the individual. The individual makes
the choice. We can provide training, education and facilities, but it is their decision.”
(Male, aged 42, Mine Administration)

“I’m responsible for the drive home, I don’t think anybody else should be. I don’t think
that the mine site is responsible, or my supervisors.” (Male, aged 30, Mine
Administration)

“I am the person responsible for my safety while driving, I am the only one who can judge
if I am fit to drive, it shouldn’t be any different to seeing yourself as fit to work.” (Male,
aged 51, Mine Operations)

“I think it’s the individual’s responsibility to make sure they are safe on the drive home,
it’s up to them. If they are tired, they should pull over and have a break. The site
encourages people to stay the night, they say that over the 14 hours everything is in your
own hands...I think that it is up to the individual to decide what they can and can’t do,
they are putting everyone in the same basket.” (Male, aged 39, Mine Maintenance)

7.4.5.2 Sub-theme 2: It’s my time

The findings demonstrated a reliance on the ‘lifestyle roster’ as mentioned in
Chapter 5. This roster means that the workers are able to have a significant amount
of time away from work each year, an important reason for engaging in this type of
work in the first instance. Participants stated that the key reason for engaging in long
distance commuting and working in the mining industry relates to the lifestyle that
results from the ‘lifestyle roster’ and the money earned (see Table 7-11). The
lifestyle afforded to these workers is inextricably linked to the key theme relating to
the mine site being unable to prescribe the time these workers choose to leave the

site.
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Table 7-11.

Theme 3: The site has no say in what I do — It’s my time

Sub-theme 3.2:

It’s my time

Sub-theme content:

Working in the industry because of the ‘lifestyle roster’ and I want to make the most of my time
off.

Example participant response:

“My friends are jealous of the job that I have because of the lifestyle. I usually ring them
on the last day and tell them that I have 7 days off.” (Male, aged 21, Mine Maintenance)

“I like this work because of the money and the amount of time off I get. I really like the
roster.” (Male, aged 49, Mine Operations)

“The roster is good, 7 days’ work and 7 days at home. But you have to remember that
there is almost 2 days’ travel in that. When you are home everyone wants to catch up
with you. So I spend my time with friends and going to the gym.” (Female, aged 21,
Mine Operations)

“It’s my choice to drive home [when I do]. I don’t think my employer has any say in
what I do after my shift, that’s my time. I choose to suffer any consequences if I had any
accidents.” (Male, aged 49, Mine Operations)

“I prefer to drive at night so that it doesn’t impact on my social life. If you drive during
the night you don’t waste time during the day. It’s a trade off for a time that I wouldn’t
be doing anything anyway.”” (Male, aged 32, Mine Operations)

“When I first started doing the drive it was an issue, so 1 just try not to think about it. I
treat it as downtime as soon as I hop in the car, it’s a break. You just have to deal with
the drive the best you can, I mean its part of my work. I knew that I would have to do it,
so 1 just get on with it. But I like to leave when I do so I can make the most of my time off.
That’s why I get in the car and drive straight away.” (Male, aged 22, Mine
Maintenance)

7.4.5.3 Summary: The site has no say in what I do

Overall, this theme relates to the individual responsibility of the worker for the
drive home and the precious nature of rostered days off. There is a strong sense of
individual responsibility which results in a belief that the site has no control over
what time to leave site and what should happen during the journey home, and there is
a perception that staying on site to rest following shift blocks consumes too much of

the limited time away from work.

7.4.6 Theme 4: Attitude about the commute

There were polarised views about the journey home which were typically
associated with the degree to which the participants stated that they enjoyed driving.

Some enjoyed the drive home as it gave them a chance to unwind prior to arriving
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home. Participants described the drive as a chance to relax or take in the scenery (see
Table 7-12). Conversely, some participants described an immense dislike for the
journey because of the length of time it takes, that the drive wastes their time off and
that it is boring. The time workers leave site is influenced by both liking and
disliking the journey. Workers who dislike the journey typically leave immediately
following shift in order to ‘get the drive over with’ (see Table 7-12). Comparatively,
those who enjoy the journey tend to engage in the commute immediately following

shifts to relax after a long week.

Table 7-12.

Theme 4: Attitude about the commute — I like/hate the drive

Theme 4.1:

Attitude about the commute

Sub-theme content:

There were polarised views about the commute. The participants either like or dislike the journey
home.

Example participant response:

[ 1.ike the “I like the drive. I don’t think about it any differently to when I first started doing it
drive 3 years ago.” (Male, aged 42, Mine Administration)

“I love driving, it’s something that I have done for a long time. I love the scenery
and the wildlife. I change direction sometimes where I can because you get used to
the roads and it becomes pretty boring. I like to go new ways. I try to keep the drive
interesting.” (Male, aged 52, Mine Operations)

“I have been working in the industry for about 2 years now. I love the drive. It’s
easy. 1 just poke along and make it up here. You get used to driving such long
distances and after a while your confidence builds and you don’t worry about it as
much anymore.” (Male, aged 45, Mine Maintenance)

[ hate the “If you are not paid to drive, I can see why you would hate the drive. It’s at your
drive own expense and in your own time.” (Male, aged 42, Mine Administration)

“It takes me about three and a half hours to drive to and from work. I hate the
drive; I am really sick of driving that road. I have been doing it for the past 2.5
years and I am just over it, it’s really boring, but it’s part of the job. I knew that
when I got into this that I would have to do the drive and I am ok with that.” (Male,
aged 32, Mine Operations)

“I really hate the drive, but living close to site doesn 't fit in with my lifestyle. [
prefer to live in the city. I have friends where I live, 1 like to socialise in my week
off. If I had a partner, then I might consider living closer to site, but at the moment
it’s not something that I want to do.” (Male, aged 22, Mine Maintenance)

“I hated the drive at first, but you get used to it. I do like working here, I think that
it is worth the trip. I thought about the drive heaps when I first started ... You really
do get used to it.” (Female, aged 26, Mine Administration)

Participants rationalised their commute by justifying its necessity; for example,

hating the drive was typically associated with justification of how they reconcile
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their dislike to make it ‘not so bad’. There are a few factors that make up this theme,
including the necessity of the trip and the alternatives on offer. Available alternatives
were discussed by a large number of participants. The second sub-theme is
associated with how workers manage the repetitive nature of the commute.
Considering the obligatory nature of the drive, participants typically manage the
commute in two different ways, by treating the drive as if it were an escape or work.

These sub-themes are discussed in the following sections.

7.4.6.1 Sub-theme 1: I do what I have to

For these workers, the long journey home following work is not an option — it has to
be done; some amount of driving is required (see Table 7-13 and Table 7-14).
However, this sub-theme also relates to maintaining their lifestyle associated with the
roster and where they live. There is a perception that a DIDO site has a better roster
and provides workers with the opportunity to make the most of the time off.
Therefore, the concept of there being no alternative is also related to maintaining the

lifestyle that comes with working in the mining industry. For example:

I would prefer fly in, fly out work, but there was not an option for that when I got
my job. With fly in, fly out work the rosters are really bad. You usually end up with
a 14/7 roster. (Male, aged 47, Operator)

Table 7-13.

Theme 4: Attitude about the commute: I do what I have to, it’s a part of my job

Sub-theme 4.2:

I do what I have to, it’s a part of my job.

Sub-theme content:

I have no choice, I have to drive to work. There is no alternative, I have to get home somehow.

Example participant response:

“The job is just life, it’s just what we do”” (Male, aged 49, Mine Operations).

“I really like the beach so that’s why I live close to the coast, I still have family
and friends there and there’s no place like home. I do drive a long way to spend
two days off. I don’t really think about the drive home, it’s just something that
I've got to do. Although at the start it was manageable, now I'm a bit over it.”
(Male, aged 27, Mine Operations)

“I don’t really worry about the drive, I just think here we go again.” (Male, aged
40, Boilermaker)
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Table 7-14.

Theme 4: Attitude about the commute: I do what I have to, it’s a part of my job
(continued)

Sub-theme 4.2:

I do what I have to, it’s a part of my job (continued).

Sub-theme content:

I have no choice, I have to drive to work. There is no alternative, I have to get home somehow.

Example participant response:

“I don’t have any other option. I like the flexibility of driving myself. It’s down
time. I wouldn't like to end up sitting next to the guy who talks the whole way to
work on the bus.” (Male, aged 42, Mine Administration)

“There is no flight access to the mine site...so I drive.” (Male, aged 42, Mine
Operations)

“Really, it’s only a long distance once a week. We all do it for the money and the
lifestyle. If I was to work on the coast I would earn $50,000 less. I would consider
taking a job on the Sunny Coast, I think that it would be better working Monday
to Friday. I wouldn’t accept it at the moment though because I am waiting to go
permanent here so I can save some money and go overseas.” (Male, aged 21,
Mine Maintenance)

“A lot of the crew don 't like the drive, it’s all they 've ever done so they don’t
know any different. It’s not really discussed with the rest of the crew. Everybody
realises that it’s just a part of the job and nobody likes a whinger.” (Male, aged
40, Mine Maintenance)

7.4.6.2 Sub-theme 2: Controlling the repetition

The majority of the participants described the drive home as long, repetitive,
and sometimes boring. Managing the commute is about how the drive is framed in
the worker’s mind. For some, the drive is not considered their own time but rather
part of their job. Comparatively, some considered the drive as a chance to have some
down time and unwind after a long week at work (see Table 7-15). Those who
considered the drive as part of their work tended not to hate the drive home. Those
who considered that the drive home was wasting ‘their’ time off typically disliked
the drive. However, regardless of how the participants chose to treat the drive home,
the time of departure did not change. In order to manage the obligatory nature of the
commute, the participants described maintaining a routine in order to cope with the
drive. Describing a rhythm or routine associated with coping with the drive was

typically associated with those participants who disliked the commute.
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Table 7-15.

Theme 4: Attitude about the commute: Controlling the repetition

Sub-theme 4.3:

Controlling the repetition

Sub-theme content:

The way I approach the drive means that I deal with it better. I treat the drive like work or I treat
the drive like an escape.

Example participant response:

“I don’t really think about the drive before I drive, I just like to take the shortest
distance possible. I treat the drive like it’s my job. I don’t shut off until I go through the
gate at home. I find that this is the best way to treat the drive, otherwise it would just
drive me crazy and I would be over it by now.” (Male, aged 49, Mine Operations)

“We travel that road 72 times a year, it’s a lot. We drive the same way each time. |
don’t really worry about it, I know that I have to do it, it’s just part of my job.” (Male,
aged 37, Mine Maintenance)

“[ think the drive is just part of work, I just get in the car and make it happen. I don’t
think it’s time out or a break. I don’t really think about work during the drive though,
that depends what has happened during the week. I will think about work if there has
been a lot of problems during the week. I take pride in my work, I like to know that it’s
all good when I leave. But by the time I get home, all this is usually out of my mind.”
(Male, aged 29, Mine Maintenance)

“The road that I drive is not too bad. Roadworks are painful, it really slows you down.
But I usually just have my music blaring and enjoy the drive. I am used to the drive and
Idon’t mind it, I just take my time. The drive is kinda like my downtime, I just chill out
and sing to the music. Once I leave the gate I don’t think about work. I do rush to get
out the gate, I just want to get out once it hits 12pm on a Friday. You get sick of it.”
(Male, aged 27, Mine Administration)

“I think that it is important to have some flexibility in the drive, which is why I carpool.
That way I can have a beer on the way home to unwind. The drive home is an
opportunity to unwind after work.” (Male, aged 36, Mine Maintenance)

“I always get away from work on time so I don’t have to rush to get home. I don’t mind
the drive, it’s time out for me. I especially like getting to go home after a bad week,
that’s when I am really hanging to leave and will leave as soon as I can.” (Male, aged
21, Mine Operations)

“I drive the same way each time. There is about half an hour of dirt, but it’s a shorter
distance so that’s why I go that way. 1 like driving, I listen to music and relax on the
way home. I think that I get more tired driving shorter distances, so the distance
doesn’t bother me.” (Male, aged 30, Mine Operations)

7.4.6.3 Summary: Attitude about the commute

Overall, there are two parts to this theme — the obligatory nature of the
commute and its repetitive nature. There is a perception that there are limited or no
alternatives available, so workers described the commute as just something they do
to remain employed and maintain their current lifestyle. To motivate them for the
journey, some treat the drive as work and others treat the drive as downtime after a

busy seven days at work.
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7.4.7 Theme 5: Attitude about work

Attitudes about work and the site in general influence the intention to leave
work at a certain time. Mine workers spend half the year on site and are usually eager
to leave the site at the end of the shift block. There were two sub-themes associated
with participants’ attitudes about work. Firstly, some described work in a positive
manner, such as “I like my job”. Alternatively, the description about work was less
positive and the commute was seen as a way to escape the worksite. These two

themes are discussed in the following two sections.

7.4.7.1 Sub-theme 1: I like my job

Positive associations with the job are usually linked to the perception of higher
wages and better conditions when compared with coastal jobs or jobs on other sites.
If there is a positive attitude toward the workplace, the commute is typically
considered to be part of the job (see Table 7-16). Positive associations or liking one’s
job results in the workers accepting the commute as necessary and not complaining

about the travel.

Table 7-16.

Theme 5: Attitude about work — I like my job

Sub-theme 5.1:

I like my job

Sub-theme content:

I like my job, so the commute does not bother me.

Example participant response:

“I like this job. The main reason I stay in this job is because of the money and because
there is nothing available on the coast. I wouldn’t live closer to the site.” (Female, aged
21, Mine Maintenance)

“The distance that I travel doesn’t bother me. The company I work for is good ... I am
supplied with a company vehicle.” (Male, aged 51, Mine Operations)

“The mood changes on the seventh day. Everyone is happy. They are all on the radio
excited about the fact that they get to go home. Not everyone wants to get out of the place,
some people like it. Everybody just wants to get home in one piece.” (Female, aged 26,
Mine Operations)
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7.4.7.2 Sub-theme 2: I just want to get out of this place

The clear distinction between ‘my time’ and the ‘site’s time’ stems from the
amount of controls in place on the site in respect of other health and safety
precautions. Participants stated that once the shift ends, the other reason they want to
leave as soon as possible is because of the level of control on the site. The
participants said that they leave site when they do because they are ‘sick of it’, jjust
want to get out of the place’ and get back to ‘civilisation’ (see Table 7-17).
Additionally, there is also a desire to get home as soon as possible to see their
families. This desire to get home is despite their family’s insistence and

encouragement for them to take their time and get home ‘whenever’.

Table 7-17.

Theme 5: Attitude about work — I just want to get out of this place

Sub-theme 5.2:

Attitude about work — I just want to get out of this place.

Sub-theme content:

I just get sick of being on site, so when it is time to go home I just want to leave as soon as
possible.

Example participant response:

I just want “There is so much control on site that it just makes you want to get out of the
to getoutof 1500 (Male, aged 42, Mine Maintenance)
the place

“I usually leave site as soon as this shift ends. I am not ever in any rush, but I do
want to get out of the place. At the end of a 7 day shift I'm usually a bit sick of the
place so I am happy once I've passed the security gate. If I had to stay on site after
a shift I would not be happy. If they forced me to take a break after the shift, 1
would sleep in a swag outside the security gate just for the principle. There is no
better feeling than seeing the security gate in your rear vision mirror.” (Male, aged
49, Mine Operations)

“When I am leaving site to go home I am usually pretty eager to get home. You get
sick of being here. It’s also good to get home to see the kids. I don’t rush home, 1
don’t try to get home fast. I usually get in the car and leave work as soon as I have
finished work.” (Male, aged 39, Mine Maintenance)

“You also get sick of the place and you just want to leave.” (Male, aged 21, Mine
Maintenance)

“You get sick of the place once you’ve been on site for a little while, so after shift
you usually just want to get out of the place.” (Male, aged 30, Mine Maintenance)

7.4.7.3 Summary: Attitude about work

Attitude about work influences commuting decisions, especially when the

worker is ‘sick of the site’. Participants who feel there is too much control on site
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described a need to leave site as soon as possible. Those who like their job

acknowledge the travel requirement and generally accept it.

7.4.8 Theme 6: Community

There is a sense of community within each crew/workgroup. This community
relates to how workers support their colleagues and this support influences their
commuting decisions (see Table 7-18). They all seek to ‘help each other out where
possible’, including when it comes to the commute home. However, when this
support occurs, crews are then pressured to leave at the same time as their
colleagues, especially in carpooling situations. As previously mentioned, carpooling
is usually adopted within workgroups between those who work closely with each
other every day. Obviously, car-pooling takes advantage of multiple drivers having
the perception that leaving immediately following a shift is acceptable, but it also
results in the group leaving site immediately following shift so the other members of
the group are not inconvenienced. Therefore, some workers reported that they did not
engage in carpooling because of the lack of flexibility. On the other hand, some
participants described engaging in carpooling due to the perceived social benefits. By
having others in the car, the trip is a little easier as there are people to talk to and
share the driving with.

Given the close community, there is also a sense of ‘follow the leader’. It
appears that there is a perception that the act of leaving immediately following shift
blocks is a behaviour that is readily adopted in the industry in general and on site.
Therefore, workers justify the behaviour as in line with what their colleagues,
supervisors and others in the industry do. The justification of behaviour that is in line
with colleagues and supervisors supports further exploration from the perspective of

perceived norms (Lapinski & Rimal, 2005).
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Table 7-18.

Theme 6: Community

Theme:
Community

Theme content:

The guys I work with look out for me, we help each other out. I don’t like carpooling because you
have to leave when the others in the car want to leave or I like carpooling because I share the driving
and socialise on the way home. Workmates are a part of the mining lifestyle; i.e., they form a close
knit community.

Example participant response:

Help each
other out

Convenience/
flexibility

Social aspect

It’s what
everyone else
does

“The other guys I car pool with are on the opposite shift to me. When I am on day
shift, they are on night shift. We take turns to drive. I drive my car every third week.
Whoever is on night shift sleeps on the way home and the one/two on day shift drive.”
(Male, aged 40, Mine Maintenance)

“I car pool from [town] to [site]. We have 5 people in the car. We organise to be on
the same flights, but even if [ don’t manage to get on the flight with the others, there
is always a way to get a lift to site. The car that we drive to site stays at [the]
airport.” (Female, aged 21, Mine Operations)

“We all look after each other, it’s a community, we all support each other. That’s
why I car pool. It’s easier and cheaper, we work together.” (Female, aged 21, Mine
Operations)

“I think that you have an added responsibility if you car pool. You have to worry
about someone else in the car. You have to pull over for them to have a smoke. You
have to change your route because you have to drop someone home and you have to
listen to someone else’s music. I really don’t like car pooling.” (Male, aged 47, Mine
Operations)

“I usually travel by myself. The time that I leave to travel home varies, so car pooling
is not really convenient. It’s not so much about the trip home with other people that
bothers me, it’s the trip to work. It means that I have to leave when they want to leave
and that is not really convenient for me.” (Male, aged 29, Mine Maintenance)

“I like carpooling; it makes the trip easier. It means that I have other people to talk to
and it doesn’t get boring.” (Male, aged 49, Mine Operations)

“Whoever isn’t driving on the way home has a few drinks to pass the time. It’s a bit of
an outlet. You live with these blokes, so you have to make the most of the time off.”
(Male, aged 40, Mine Maintenance)

“I think that it is important to have some flexibility in the drive, which is why |
carpool. That way I can have a beer with my mates on the way home to unwind. The
drive home is an opportunity to unwind after work.” (Male, aged 36, Mine
Maintenance)

“Not everyone wants to get out of the place, some people like it. Everybody just wants
to get home in one piece. 1 just can’t wait to see my husband. Some want to get out.
Some always whinge about work, I've seen so many changes. 90% of the people here
are family people, just trying to earn a dollar.” (Female, aged 26, Mine Operations)

“Going home is a good thing you get excited to see everyone, it makes the drive
easier when you know that you have some time off. Everyone leaves straight after
work, it’s what we do. Everyone just wants to get home as soon as possible to make
the most of the time off. Nobody wants to spend more time here than they have to. The
supervisors leave within the hour of us leaving.” (Male, aged 22, Mine Maintenance)
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7.4.8.1 Summary: Community

The community aspect described by participants centres predominantly around
carpooling. Some enjoy carpooling as they are able to share the driving and socialise
with the others in the car. Alternatively, those who do not like carpooling describe it
as inflexible and inconvenient. Overall, the participants stated that carpooling helps
out their colleagues, which is consistent with a community mentality.

From the perspective of co-workers and supervisors, the key influence here is
following what others do and what generally happens in the industry. The perception
is that leaving work immediately following a shift is common practice within the
industry. As such, these workers model their behaviour on the perception of what

others do.

7.4.9 Theme 7: Perceived commuting risks

The participants described perceived risks associated with the commute home
in two different ways. The first type of risk identified in the in-depth interview data
was the risk identified through ‘organisational training and policy’ as described in
Theme 1 or as a direct result of work. The second type of risk identified was
associated with the drive. These two perceived risks will be discussed in the

following two sections.

7.4.9.1 Sub-theme 1: Work-related commuting risks

Work-related commuting risks were identified by participants because of their
ability to risk assess situations as a result of their training (see Table 7-19). There
were a number of perceived risks associated with the commute home that were
related directly to work, such as leaving immediately after the last shift, and fatigue.
As described in Theme 1, these risks were readily identified but participants
described mitigation measures in order to justify their behaviour. For example, some
participants described leaving immediately after work as a risk due to travelling

during the night. This risk was typically ignored due to the type of car the participant
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drove, i.e., a large four-wheel drive. Alternatively, if a fatigue-related risk was
identified, participants sometimes described pulling the vehicle over to sleep or

leaving work the morning after the end of the shift block.

Table 7-19.

Theme 7: Perceived commuting risks: work-related commuting risks

Sub-theme 7.1:

Work-related commuting risks

Sub-theme content:

Perceived risks identified that are associated with working seven days straight.

Example participant response:

Leaying “I don’t think that driving straight after work is risky because it’s not very far to
straight Yeppoon. If I was driving to Brisbane, then I would stay the night.” (Male, aged 21,
after work  rrine Maintenance)

“I don’t take risks by driving straight away after work. I used to drive straight away,
but now I am happy to wait. I think that it comes with maturity. You begin to realise
that you are not getting great gains by leaving earlier, overtaking and speeding
home.” (Male, aged 42, Mine Administration)

Fatigue “The biggest consequence of fatigue is having an accident and I think that it’s a big
thing to all of us. I won’t risk my life to get home. My family encourages me to make
sure I pull over if I feel tired, they are always concerned. They are the same when [
drive other long distances, they want me to text them when I get there.” (Female,
aged 21, Mine Operations)

“The supervisors monitor the guys for fatigue. They have criteria that they follow
based on physical signs, such as attention to the task. But most importantly, they
know their guys and can tell when they are tired.” (Male, aged 42, Mine
Administration)

7.4.9.2 Subtheme 2: Driving-related commuting risks

There were commonly identifiable risks associated with the actual drive home
after shift. These risks were often identified as factors to keep in mind when leaving
at a certain time of the day (e.g., kangaroos at night). These risks were described as
factors that were frequently encountered during the journey home and, therefore,
were considered by participants when embarking on their journey home (see Table
7-20). These risks included storms, other drivers, vehicle maintenance, and the road
itself. However, as with work-related risks, participants described methods to

diminish the perceived level of risk by implementing mitigating strategies.
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Table 7-20.

Theme 7: Perceived commuting risks: Driving-related risks

Sub-theme 7.2:

Driving related risks

Sub-theme content:

Perceived situational risks associated with the actual commute home.

Example participant response:

Kangaroos [ 4y not 1o drive at night time. I try to leave at a time so I'm not driving at night. I
have hit two kangaroos in the past, so I try to leave early to avoid kangaroos. 1
always plan to leave at a certain time so I don’t run late, and so I’'m not driving at
night.” (Male, aged 27, Mine Operations)

>

I avoid night driving because I am worried about animals, my car is not suitable.’
(Female, aged 21, Mine Administration)

1 know where the roos are, so it’s ok that I drive when I do.” (Male, aged 40, Mine
Maintenance)

Storms “I worry about the trip when we have lots of rain. I drive for about an hour and a

half on a dirt road.” (Male, aged 21, Mine Maintenance)

“I worry about weather and flooding and knowing the right roads to take if there
are roads blocked.” (Female, aged 21, Mine Administration)

Otﬁer “I worry about others on the road. There are a lot of people who take risks like not
drivers resting after shift. They are a risk to others on the road. Once you have seen an
accident, that puts things into perspective.” (Male, aged 51, Mine Operations)

“You get these younger guys in their V8 supercars who are a bit dangerous. They
have lead feet. Usually in the 20 — 26 year old bracket.” (Male, aged 40, Mine
Maintenance)

“I think that the biggest problem on the roads are the other idiots. They are the
ones that cause the accidents. They are the ones you don’t know where they are
going. We drive the same roads all the time so we know those roads like the back of
our hands.” (Male, aged 49, Mine Operations)

Veh'icle “There are a number of people who drive cheaper cars to work. A number of those

maintenance  yepicles I wouldn 't consider travelling in, they are bombs and the owners are
basically just running the car into the ground.” (Male, aged 42, Mine
Administration)

“Some people car pool, and that’s different. I would put them in a different
category, they are trying to do the right thing, although there are a lot that drive
and car pool in really crappy cars and bounce down the road getting no sleep. That
really doesn’t make any difference by sharing the drive, ‘cause you wouldn’t be
able to sleep anyway. That sort of shit is just stupid.” (Male, aged 29, Mine
Maintenance)

The road “I usually travel the same way to go to and from work. I sometimes take a different

itself way, via the Capricorn Highway, but I like to avoid that road because there are
heaps of trucks that travel that way and that means that the traffic is always pretty
shit.” (Male, aged 29, Mine Maintenance)

“Because I know the roads so well I am happy to drive at night. I avoid the Bruce

Highway because it’s so much busier and there are so many blackspots along that
road. The road that I drive is faster anyway, I have been driving that way from the
start. They have also done so upgrades to the road that I drive on over the last 12

months so it makes it a lot safer.” (Female, aged 25, Mine Administration)
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7.4.9.3 Summary: Perceived commuting risks

Perceived commuting risks are extrinsically linked to Theme 1, safety
awareness. As described in Theme 1, these participants have a strong ability to
identify risk due to the risk assessment processes learnt during training. These risk
assessment tools are transferred to analysing risk in their day-to-day life. As such,
when discussing their journey home, there was a strong focus on the types of risks
that they may face during their journey, and as highlighted by Theme 1, methods by

which these workers mitigate the risk to a level they are comfortable with.

7.4.10 Theme 8: Understanding the commute

Social influences were frequently mentioned throughout the interviews. These
social influences included family, friends and colleagues. The theme of
understanding the commute is associated with social influences playing a part in
encouraging or discouraging the commute occurring immediately following a shift
block. In line with the previous themes, there was a justification of the risk-taking
behaviour associated with the commute following shift. Participants mentioned the
behaviours of other workers to justify their own behaviours, or justified the time they
left the site based around carpooling and the inflexibility associated with others being
in the car. Additionally, family were also a key influence on worker commuting
behaviour following shifts. This influence is manifested in two key ways: either the
worker perceived that there was pressure to get home as soon as possible in order to
spend time with their family during their time off, or the family encouraged the
worker to take their time getting home following the end of shift. These social

influences are discussed further in the following sections.

7.4.10.1 Sub-theme 1: Pressure to get home

There were two key distinctions associated with the pressure to get home sub-
theme (see Table 7-21). Firstly, the worker places pressure on themselves to get

home at a reasonable time to spend time with significant others. As a result of the
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perceived pressure, the worker seeks to leave site as soon as possible following the
end of their shift. There is also workers’ perception that significant others want the
worker home within a particular timeframe. This pressure is more implicit. The
pressure perceived by the worker is typically associated with a sense of ‘missing out’
on family life or social interactions while being away on site. While there is also an
explicit pressure associated with family or friends expressing a desire for the worker
to ensure they are home by a certain time, this pressure seems to occur infrequently
and is often associated with a specific event (e.g., child’s birthday or friend’s party).
Regardless of the nature of the pressure (explicit or implicit), this social factor
appears to strongly influence the time these workers leave site following both day

and night shift.

Table 7-21.

Theme 8: Understanding the commute: Pressure to get home

Sub-theme 8.1:

Pressure to get home

Sub-theme content:

Workers place pressure on themselves or perceive pressure from family and friends to get home as
soon as possible.

Example participant response:

Family “They rush to get home to see their kids or they re excited to get home because they

or friend  p4e something planned with their friends and are not focused on the drive.” (Female,
Pressure  goed 21, Mine Administration)

“I have school age children and I like to have some time with them while I'm home, so
1 like to get home as quickly as possible.” (Male, aged 36, Mine Operations)

“I think that there is always pressure to get home from family and yourself. I want to
get home, but it’s stupid to leave that night, straight after work.” (Male, aged 47, Mine
Operations)

“I think that there are pressures to get home because of family and to have some
downtime.” (Male, aged 42, Mine Operations)

“I do really want to get home to see my family though, after 7 days being on site, that’s
pretty much the reason why people want to get out of here as soon as possible.” (Male,
aged 32, Mine Operations)

7.4.10.2 Sub-theme 2: Encouragement to take time

There are workers with family and friends who encourage them to take time.
This encouragement is usually expressed as an understanding of the risks associated

with the drive and is usually associated with the worker describing that friends or
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family members understand that the drive is one component of their work, or that

they worry about the drive (see Table 7-22).

Table 7-22.

Theme 8: Understanding the commute: Encouragement to take time

Sub-theme 8.2:

Encouragement to take time

Sub-theme content:

Family and friends encourage the workers to take their time during the journey home.

Example participant response:

They “My dad used to work in the mines, so he understands.” (Male, aged 21, Mine
understand  Azqintenance)
what I do

“I have two children, a daughter and a son. They don’t know much about the drive
that I do after a shift, what they don’t know won'’t hurt them. So I don’t tell them
anything. My son understands though, he used to work with me, he learnt a lot from
me.” (Male, aged 49, ,Mine Operations)

“My wife understands what I do and knows that I don’t take risks.” (Male, aged 42,
Mine Administration)

Worry about  “Ap, family encourages me to make sure I pull over if I feel tired, they are always

the drive concerned. They are the same when I drive other long distances, they want me to
text them when I get there. My friends are also concerned about the drive.”
(Female, aged 21, Mine Operations).

“The travelling worries my wife, but that’s more because of the road and others on
the road. My kids trust my judgement, so it doesn’t worry them at all. My wife
doesn’t push me to get home, she is always telling me to stay safe and be careful.
My wife doesn’t want to know about things that happen on the trip home, she just
wants me home safe.” (Male, aged 40, Mine Maintenance)

7.4.10.3 Summary: Understanding the commute

Social influence acts in two ways, either encouraging the worker to take their
time on the journey home, or the worker perceives that there is pressure to get home
as soon as possible. An important consideration is that encouragement to take time
seems to refer to the journey itself rather than the time that the worker leaves the site.
As such, encouragement to take time, with perceived pressure to leave immediately,

may occur in parallel.

7.5 DISCUSSION
Chapter 7 presents the findings of in-depth interviews (Study 3) with 37 mine
workers from the focal mine site. Study 3 aimed to examine the interrelations

between individual, social, and organisational influences on worker commuting
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behaviour in order to address Research Objective 3. The following section discusses
the findings using a theory-led approach. These findings also informed the
development of the questionnaire developed for Study 4. The practical implications,
strengths, limitations and future research opportunities arising from this study are
discussed.

The in-depth interviews support four key influences presented in Figure 2-1
which can be drawn from the eight themes identified. These key influences extend
those influences discussed in Chapter 2 and further refine the factors presented in
Figure 4-4 and Figure 6-2. In line with the TPB and based on the results of the in-
depth interviews, a notable iteration of the influences of the travelling workforce
framework is the separation of individual and social factors (see Figure 7-1).

Figure 7-1 is an extension of the key influences on the travelling workforce
identified throughout this program of research. This figure summarises the findings
following the in-depth interviews which confirm the inclusion of these concepts in
the following study and support the findings drawn throughout the previous chapters
(see Figure 2-1, Figure 4-4 and Figure 6-1). In Section 2.3, Figure 2-1 presented
three individual factors, lifestyle, housing and community, and site isolation, as
potential influences for further examination with the research program. These
individual influences were not revealed in the in-depth interviews as relating to the
decision to leave site immediately following a shift block. As such, while these three
individual influences are informative for ongoing discussion in the research program,
there is no support for these influences informing the immediacy of the commuting
decision. The following sections will not specifically discuss individual
characteristics of drivers, as these will be addressed through the analysis of
demographic variables in Chapters 9, 10 and 11. Figure 7-1 depicts the thematic
focus of Chapters 9, 10 and 11.
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Figure 7-1: 1dentified influences on the travelling workforce following in-depth
interviews

From the in-depth interviews, individual, social, situational and organisational
factors were able to be identified and will be discussed in the following sections.
This discussion highlights how each theme relates to key influences described in the
current research, and how these themes are informed by the TPB and associated
frameworks presented in Chapter 2. Following the data collection in Study 3, the
application of the TPB is supported as an appropriate model to further explore the
behavioural intentions of driving-related commuting behaviours. However, as
discussed in Chapter 2, there are limitations in explaining this behaviour using only
the TPB framework. These limitations support an augmentation of the framework to

consider other factors, while maintaining parsimony.

7.5.1 Individual factors

Individual factors were identified under three themes resulting from the in-
depth interviews. Theme 2 which described routine and planned behaviour identified
how the commute is planned for, which aligns with the habitual or routine nature of
the journey. Theme 3 described the individual control and responsibility associated
with leaving immediately following a shift block, which is associated with control

over the commute. Individual attitudes about the commute were identified in Theme

Chapter 7: Exploring Individual Perceptions of Commuting Behaviour 187



4. Overall, these attitudes were associated with the necessity of the commute and
managing the repetitive nature of the commute. Finally, Theme 5 described
individual attitudes about work and how these attitudes impact on the commuting
decision. The following sections discuss individual factors as described in Figure 7-1

and how these concepts align with TPB constructs.

7.5.1.1 Attitudes about the commute

There were three themes identified that contribute to understanding workers’
attitudes about commuting. Attitude about the commute was associated with the
necessity of commuting and framing the drive in a specific way in their mind in order
to cope with its repetitive nature (Theme 4). Additionally, Theme 4 was associated
with the boring and repetitive nature of the drive and how these workers ‘do what
they have to’ in order to maintain their lifestyle. In order to motivate themselves to
engage in the drive, some described the drive as work, while others described it as
downtime after a busy week at work. Finally, Theme 5 reveals the attitude toward
work itself and the contribution of this attitude to the commute. Participants who feel
there is too much control on site described a need to leave the site as soon as
possible. Those who liked their job acknowledged the travel requirement and
generally accepted it.

From the perspective of the TPB, attitudes are a key antecedent of intention to
perform the target behaviour. Attitudinal responses can be readily identified within
Theme 3 in respect to workers’ attitudes toward not leaving the site immediately
following a shift block. There is a sense of entitlement in respect of the time off
which is something these workers were not willing to alter. Theme 4 is directly
related to attitudes about the commute. Theoretically, these attitudes can be
categorised as instrumental and affective in line with that posited by the TPB. The
positive and negative associations with engaging in the commute are identifiable as
affective (or experiential), or the underlying feelings about performing the target

behaviour (Ajzen & Fishbein, 2000). Comparatively, the obligatory nature of the
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commute can be identified as instrumental, or the perception of what will happen if
one engages in the target behaviour (Ajzen & Fishbein, 2000). Further discussion of
these concepts is presented in Chapter 8 in order to operationalise the attitudinal
construct in line with the TPB. Briefly, the operationalisation of the attitudinal
construct focuses on the necessity of the commute, attitudes about work, safety
consciousness of the workers, and the influence of significant others in line with the

findings of Themes 3, 4 and 5.

7.5.1.2 Control over the commute

Individual control over the commute can be identified as the perceived control
the site has over the individual worker in respect to commuting (Theme 3). From a
TPB perspective, this concept can be described as PBC, or the perceived amount of
control an individual has over performing a behaviour (Ajzen, 2002b). Theme 3
describes the perception that the worker is primarily responsible for the commute
given it is out of work hours. Theme 5 is associated with the level of control the site
has over the worker in respect of their day-to-day work. There is a perception of a
significant amount of control on the site in general; however, there is no mention of
the control being associated with the commuting decision. While respondents
identified that there is a desire for workers to stay on site to rest in certain
circumstances following a shift block, they do not consider it an obligation.
Additionally, there is a perception that, once the shift is over, the site has no control
in time that is considered to be ‘personal’. Both themes contribute to the discussion
about PBC.

Chapter 5 data revealed that there are no site rules which prohibit workers from
leaving site immediately following a shift. This limitation was confirmed in the in-
depth interviews. The workers considered that they controlled the commute given
their experience in assessing risk during their work on-site. Their experience in risk
assessments aside, participants described that the worker has primary responsibility

for themselves at the end of a shift block, regardless of the time they leave the site. In
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order to control the perceived risks associated with the journey, these workers
typically justified their decision in terms of risk mitigation. For example,
acknowledging that at certain times of the day, a driver is more likely to encounter
kangaroos on the road, workers describe that they have purchased large vehicles to
counteract the risk. There is a perception that the journey home is risky; however, the
workers do not perceive any impediment to leaving the site after a shift block at any
time they wish, due to the perception that safety during the journey home is solely
their responsibility. Further discussion of the operationalisation of PBC is presented
in Chapter 8. The operationalisation of the control construct focuses on the perceived
allocation of responsibility between the site and the individual, as well as individual
perceptions of the extent of control the site has over the worker leaving immediately

after shift.

7.5.1.3 Habit and routine behaviour

Habit and routine behaviour in relation to the commute home was identified in
Theme 2 through two distinct components, pre-journey routine and routine during
the journey itself. Habit is addressed separately considering the extensive
information that was provided during the in-depth interviews, which is in line with
the TIB and IBM presented in Chapter 2.

Commencing a journey home is based on the time an individual typically
leaves the mine site. The reliance on routine could potentially be positive for the
actual journey (i.e., creating familiarity with the road); however, given their
departure time is so routinised and habitual, this places these workers at risk during
their journey home. As such, the in-depth interviews support the position that
commuting decisions are based on habit and routine. There is a clear reliance on
routine as the reason behind the journey occurring at the time that it does; this is
particularly relevant for the workers to justify safe commuting behaviour: the more

routinised the behaviour, the higher level of perceived safety associated with the
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journey. Given this finding habit should augment the TPB to further explain this

behaviour.

7.5.1.4 Attitude about work

Attitude about work comprises two distinct facets. Firstly, this attitude stems
from the reasons why these workers continue to work in the industry and the lifestyle
associated with the roster. Secondly, this concept deals with the isolation of working
on a mine site and how these workers ‘just want to get out of the place’. Because the
attitudinal response associated with work focuses on the work environment rather
than the commute specifically, it is not directly canvassed in further analysis within
this research program beyond a discussion point or to inform the operationalisation
of TPB constructs, particularly in respect to lifestyle, rostering, and site-related

influences (e.g., sick of being on site).

7.5.2 Social factors

Social factors were identified as influencing commuting behaviour. Figure 7-1
presents individual factors (e.g., attitudes, habits, and control) separate from
normative factors, given the emphasis on social factors identified in Study 3. These
normative factors are associated with four key reference groups, co-workers,
supervisors, friends and family. Reference groups were identified and confirmed
through the in-depth interviews. The rationale for the use of the key reference groups
is described in Table 7-23. Each reference group can be associated with an identified

theme.
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Table 7-23.

Identifying key reference groups and related themes

Reference group Rationale Related themes

Co-workers Co-workers were identified as a key group with Theme 6
reference to the site being like a community.

Supervisor/Manager Supervisors were discussed within the in-depth Theme 3
interviews either engaging in the same
commuting behaviour or as a control of the
workers’ commuting behaviour.

Family Family was identified as a key reference group Theme 8
due to the reliance on the opinion of family
about when the worker should commute home,
and the perceived pressures from family about
getting home as soon as possible.

Friends (other than co-  Friends were identified as a key reference group Theme 8
workers) due to their involvement in social events during

workers’ time off. Friend involvement is

typically associated with lifestyle.

Social factors, as contemplated by the TPB, are associated with subjective
norms which are the influence that reference groups have on decisions, intentions,
and resulting behaviours. The internalisation of this influence results in individuals
assessing behaviour in line with what they think the reference group considers as
appropriate, desirable, and morally correct (Triandis, 1980). As conceived by the
social norms approach, there is a clear distinction between descriptive and injunctive
norms (Lapinski & Rimal, 2005). This approach informs the subjective norms
construct of the TPB, to a limited extent, of the perceived social pressure to engage
(or otherwise) in the behaviour (Ajzen, 1991). The social norms approach, as
described in Chapter 2, extends this to include a ‘follow the leader’ type behaviour
(descriptive norms) and the perceived approval of the reference groups to engage in
the behaviour (injunctive norms). This approval and behaviour was evident
throughout the in-depth interviews, particularly in Themes 6 and 8.

Descriptive norms are associated with the actual behaviour of others on the site
or industry more generally. Descriptive norms describe how an individual perceives
that the industry currently operates. More specifically, descriptive norms define

typical or normal practice. This definition assists individuals to make assessments
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about effective and appropriate action in respect of the behaviour (J. R. Smith &
Louis, 2008; White et al., 2009). From the perspective of commuting home from site
after shifts, assessment of descriptive norms provides the individual with the ability
to assess what others in the industry would do, in order to make appropriate decisions
about commuting immediately following the shift block (or otherwise).

Descriptive norms are an important consideration in the current research
because of the follow the leader behaviour that is evident in Theme 6. Descriptive
norms are references to the behaviour undertaken by most others in an individual’s
reference group, with no social sanctions should the individual not conform with the
majority (Lapinski & Rimal, 2005). There is reference throughout the in-depth
interviews to ‘that’s what everyone else does’ or ‘everyone on site leaves
immediately after the shift, including the supervisors’. Supervisors are only
mentioned as barriers to leaving immediately (i.e., they are perceived as the rule
enforcers). However, there is a perception that supervisors also leave shortly after the
conclusion of the shift, which is consistent with the perception of the individual that
leaving immediately after a shift is typically what occurs in the industry. Theme 8
highlights injunctive norms, particularly in reference to support of friends and
family. This theme highlights that there is a perception that the worker ought to
travel home as soon as possible to spend time with their family. Comparatively, some
workers perceived that they ought to take their time as their friends and family
acknowledge and understand the risks associated with the commute.

Co-workers and supervisors were typically involved in carpooling, following
what others do and justifying their behaviour in line with what was perceived to be
usual behaviour. The justification of behaviour is in line with perceived group norms
and descriptive norms. Perceived group norms explain what the individual thinks that
others do at the site. Perceived group norms are descriptive norms as well, given they
refer to the beliefs of what is actually done by most others at the site (Lapinski &
Rimal, 2005), with no specific social sanctions associated with performance of the

behaviour. There was discussion within the in-depth interviews that it was common
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for all workers, including supervisors, to leave site immediately after a shift.
Carpooling influenced workers to leave site at a specific time, with some of the
participants describing carpooling as inflexible. However, this view was polarised,
and some participants described carpooling as a safer way to travel home, given the
ability to share the driving or allocate the driving to a colleague who has had a
chance to sleep.

Injunctive norms are associated with beliefs about what ought to be done, or
perceptions of approval or thoughts of what one ought to do or others would do in
the same situation (Cialdini et al., 1990). From a social norm perspective, social
injunctive norms are associated with perceived social pressures from significant
others to engage in or perform the behaviour (White et al., 2009). In the case of
commuting, social injunctive norms are more associated with friends’ and family
approval (or otherwise) of the behaviour. Discussion about family and friends is
typically associated with social activities during down time/time off. As such, there
were two specific associations with family and friends and the commute home:
perceived pressure to get home, and encouragement to take time. Social injunctive
norms motivate action through rewards and punishments for engaging (or otherwise)
in the behaviour. For example, the influence imposed by family and friends is
typically associated with encouraging the worker to take their time to get home, or
pressuring them to get home as soon as possible in order to spend more time
socialising. The encouragement to take time is typically associated with the journey
itself, which potentially results in competing messages of ‘take your time’ and ‘hurry
up and get home’. Given that there is suggestion that workers are a close community,
it is likely that this community-type behaviour is emulated across commuting
behaviours.

Comparatively, personal injunctive norms are associated with the morality of
the behaviour, meaning is it moral to engage in the behaviour (or otherwise). There
was a great deal of discussion within the in-depth interviews about the rules

associated with commuting after work and if the site had any control over what
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happens outside the gate. Personal injunctive norms are similar to social injunctive
norms as the construct is about ‘what ought to be done’, as well as considering what
is important to the individual. Therefore, social sanctions are associated with the
behaviour and are thus operationalised as ‘what ought to be done’ (Lapinski &

Rimal, 2005)

7.5.3 Critical beliefs

The thematic analysis using a theory-led approach highlights the alignment of
this research with the TPB. As discussed in Chapter 2 and highlighted in Section
2.9.1, underpinning each construct within the TPB is a salient belief. Salient beliefs
underpin all factors described in Figure 7-1, including individual factors, social
factors, journey characteristics and organisational factors. Salient beliefs are not
specifically highlighted as a factor in Figure 7-1. The following discussion
underlines the interrelated nature of salient beliefs in this phenomenon. The themes
that underpin the salient beliefs discussed are associated with the attitudinal,
normative or control constructs discussed in Section 2.9.1. TPB procedure calls for
the elicitation of salient beliefs through a formalised belief elicitation process.
However, Chapter 2 describes the lack of research in the area of commuting
behaviour with the mining industry. Therefore, while a prescriptive approach is more
commonly adopted, the research question and methodology required a less structured
and more exploratory approach. The primary reason for adopting an exploratory
approach was to ensure a deep exploration of the issue rather than concentration on
belief structures pre-determined by a theoretical framework, which was for guidance
purposes at that stage of the research effort. Despite common practice being to
question participants using specifically worded questions, there are examples of
research whereby semi-structured interviews were adopted with the expectation that
these open-ended questions would result in participants mentioning the beliefs and
opinions that were most salient or important to them (e.g., Kasprzyk et al., 1998).

The critical beliefs that were examined were drawn directly from the in-depth
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interviews. The rationale and related themes are presented in the following sections.
Given organisational constraints, there was no opportunity to further test or assess

the critical beliefs drawn from the in-depth interviews.

Behavioural beliefs - advantages and disadvantages

The thematic analysis confirmed that the advantages and disadvantages of
leaving site immediately following a shift block were associated with lifestyle and
social factors. The findings which are aligned with advantages and disadvantages are
described in Table 7-25 and Table 7-25. This description outlines the advantages and
disadvantages, the rationale for associating the finding with these behavioural
beliefs, and the related theme uncovered through the thematic analysis. By leaving
the site immediately, the worker is able to make the most of time off and spend more
time with their family or friends. As with the barriers, disadvantages were associated
with the risks of leaving immediately. The disadvantages examine the risks
associated with the commute, particularly in respect to fatigued and rural and remote
driving. Workers acknowledge that there is some level of risk which they accept,
despite them being safety aware and holding the perception that these risks are

appropriately mitigated.

Table 7-24.

Summary of behavioural beliefs (advantages) from in-depth interviews

Behavioural beliefs Rationale Related
theme/s
Advantages a) Make the Workers perceive that leaving immediately Theme 3
most of the following shifts allows them to spend more time  Theme 8
time off off.
b) Get to see Leaving immediately means that the worker is Theme 8
family able to see their family sooner.

sooner

c¢) Gethomeas Leaving immediately after shift means that the Theme 8

soon as worker will be able to get home sooner.
possible
d) Get off site Leaving immediately after shift means that the Theme 5
as soon as worker will be able to get off site as soon as
possible possible.
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Table 7-25.

Summary of behavioural beliefs (disadvantages) from in-depth interviews

Disadvantages a) Puts others Acknowledgement that leaving immediately isa  Theme 1
road users at  risky behaviour which may impact others. Theme 7
risk

b) Puts me at Leaving immediately following a shift is risky Theme 1
risk for an individual. Theme 7

¢) Doesn’t Leaving immediately following a shiftisnotin ~ Theme 1
comply with  line with the expectations of the site and there Theme 3
site rules may be repercussions.

d) May be May be involved in a crash due to the time of Theme 1
involved ina  day driving, fatigue or other factors. Theme 7
crash

e) Breaks the Self-reported evidence that the workers are Chapter 6
road rules advised that they will break the road rules if

they leave immediately and are fatigued.

f) Won’tbe Self-reported evidence that the workers are Chapter 6
covered by advised that they will not be covered by
insurance insurance if they leave immediately, are

fatigued and have a crash.

g) May be May be involved in a near miss due to the time Theme 1
involved ina  of day driving, fatigue or other factors. Theme 7
near-miss

h) Taking arisk Driving immediately following a shift block is Theme 1

seen to be risky. Theme 7

Normative beliefs — approval and disapproval

Approval and disapproval associated with normative beliefs was associated
with the four key reference groups revealed during in-depth interviews (see Table
7-26). Beliefs associated with reference groups were associated with approval or
disapproval, as contemplated by the TPB. Co-workers were typically associated with
providing approval for driving home immediately following shift. While it is
acknowledged that it is risky to leave site immediately following shift, typically co-
workers believed in the ability of their colleagues to appropriately assess the risk
associated with the commute and make a sensible decision. Alternatively, there was
also the perception that everyone in the industry leaves site immediately following
shift. There was a belief that supervisors and managers disapproved of leaving the

site immediately following shift due to the fatigue and journey management policies.
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Supervisors and managers’ disapproval was typically referenced when participants
stated that journey safety was their responsibility. Comparatively, family and friends’
disapproval was typically associated with identified risks associated with the journey
home. As such, participants justified accepting or ignoring the risk in the context of

their risk mitigation strategies.

Table 7-26.

Summary of normative beliefs from in-depth interviews

Normative beliefs Rationale Related theme/s
Who a) Co-workers  Co-workers are part of a community Theme 6
approves? that exists on site. Individual decisions  Theme 8

are influenced by colleagues. Co-
workers trust the decisions made by
their colleagues.

Who a) Supervisor/ Supervisors are aligned with the site Theme 3
disapproves? Manager and are seen to disapprove of workers  Theme 6
leaving immediately following shifts.

b) Family While family want the worker to get Theme 8
home as soon as possible, there is also
an encouragement to take their time.

c) Friends While friends want the worker to get Theme 8
(other than home as soon as possible, there is also
co-workers)  an encouragement to take their time.

Control beliefs - facilitators and barriers

As can be seen in Table 7-27 and Table 7-28, control beliefs centre on risk
mitigation, compliance with site rules, and family concerns. Barriers are typically
associated with Themes 1 and 7, which concern risky situations and factors (see
Table 7-28). Facilitators were typically associated with social factors and routine,
rather than risky situations or factors (Table 7-27). Table 7-27 and Table 7-28
provide an overview of each facilitator and barrier, the rationale for its inclusion, and

the related theme.
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Table 7-27.

Summary of control beliefs (facilitators) from in-depth interviews

Control beliefs Rationale Related theme
Facilitators a) Doing what Engaging in the behaviour due to the  Theme 6
others do behaviour of others.
b) Following a The pre-planned nature of the trip Theme 2
routine can act as a facilitator, to encourage
the worker to leave the mine site
earlier than they should, rather than
assessing the situation at the
conclusion of each shift block.
c) Family want me  Wanting to leave site and get home Theme 8
home as soon as possible because of family
responsibilities and needs.
d) Experienced Any perceived risks are mitigated Theme 7

driver

e) Car is built for

country roads

f) Carpooling

g) Needing to be
somewhere

h) Sick of being on

site

i) To get the drive

over with

given experience as a long-distance
and country driver thus facilitating
the journey to commence.

Any perceived risks are mitigated
given the car will ensure safety, thus
facilitating the journey to commence.

Carpooling results in the ability to
manage the driving risk and is
therefore identified as a facilitator to
leaving immediately following a
shift.

Self-reported evidence that children’s
parties, sporting matches and other
social events encourage workers to
leave immediately.

Sick of being on site due to the long
shift blocks which encourages
workers to leave as soon as work has
finished.

Leaving straight after shift because
of an extreme dislike of the
commute.

Theme 1 and Theme

7

Theme 1 and Theme

6

Chapter 6

Theme 5

Theme 4
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Table 7-28.

Summary of control beliefs (barriers) from in-depth interviews

Control beliefs Rationale Related theme

Barriers a) Family concerns  Family have concerns about the Theme 8
worker travelling home immediately
following shift, preventing the
worker from leaving immediately.

b) Complying with ~ Workers concerned about site Theme 1
site rules guidelines about commuting home
following shift which prevents the
worker from leaving immediately.

¢) Avoiding Workers concerned about driving at ~ Theme 7
dawn/dusk times of the day which are perceived
driving to be high risk, resulting in the

worker being unlikely to leave
immediately after shift.

d) Avoiding night Workers concerned about driving at ~~ Theme 7
driving times of the day which are perceived
to be high risk, resulting in the
worker being unlikely to leave
immediately after shift.

e) Feeling tired Workers concerned about travelling ~ Theme 1 and Theme
immediately following shift if they 7
are tired.
f) Seeing a crash Workers less inclined to travel Theme 1 and Theme
occur immediately following shifts if they 7

are aware of a crash or near miss as a
result of the driver travelling
immediately following a shift.

g) Beingin ancrash Workers less inclined to travel Theme 1 and Theme
immediately following shifts if they 7
are aware of a crash or near miss as a
result of the driver travelling
immediately following a shift.

h) Training in Training in fatigue management Theme 1 and Theme
fatigue means that the worker is less likely 7
management to travel home immediately after a
shift.
i) Wanting to get The worker perceives that they may Theme 1 and Theme?7
home in one be involved in a crash if they leave
piece site immediately following shift.
j) Not getting home  Self-reported evidence that these Chapter 6
tired workers manage the change in day

and night shift by forcing their body
back to a normal rhythm.
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7.5.4 Journey characteristics

The following section discusses journey characteristics as described in Figure
7-1. These factors are contemplated by environmental constraints or situational
factors as contemplated by the RAA, TIB and IBM (see Section 2.9.4). While there
were mixed views about the commute, a key theme was associated with the
perceived risk of the commute. Participants described leaving immediately following
shift blocks as risky; however, the risk was accompanied with a risk mitigating
measure to counter the likelihood or consequence of an adverse outcome.
Participants stated that they were able to leave immediately following a shift because
of measures that had been put in place to counteract the level of perceived risk.
Theme 7 highlights perceived commuting risks. Risks fall into two categories, work-
related and driving-related risks. The work-related risks were associated with leaving
straight after work and fatigue.

From an environmental or situational perspective, the primary consideration of
the worker is the time of day spent driving. Participants considered the distance to be
travelled based on time of day and shift type. For example, it seemed more likely that
workers were more inclined to leave site immediately following a shift block after
finishing night shift than day shift. This finding is associated with the night shift
workers being able to drive home during daylight hours. However, there are a
number of logistical factors that impact on decision to leave site immediately
following a shift block. These logistical decisions were typically associated with
involving others in the decision (e.g., carpooling). There were a number of
participants who described an aversion to carpooling or using the company-provided
bus due to the inflexible nature of these options.

Driving-related risks were associated with things that were encountered during
the journey, for example kangaroos, storms, other drivers, poor vehicle maintenance
and the road itself. Some risks were associated more frequently with night driving
(e.g., kangaroos). There are also situations whereby workers accept the risk

associated with the commute or alter their routinised behaviour due to a change in
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condition or situation. These circumstances change the time that workers leave site.
This change may be associated with inclement weather or a need to attend a birthday
party. Where identified, environmental constraints, or external factors, are examined

by contemplating the influences as facilitators or barriers to achieve parsimony.

7.5.5 Organisational factors

The following section discusses organisational factors as described in Figure
7-1. Organisational factors are an important consideration of commuting behaviour.
Organisational factors identified are associated with employment structures,
rostering, as well as legislation and policy. This study also identified safety
awareness as an important organisational factor. These factors are discussed from a

thematic perspective in the following sections.

7.5.5.1 Employment structures and rostering

Employment structures and rostering contribute to the variation in decisions
associated with commuting immediately following a shift. Organisational structure
also contributes to the flexibility associated with the commute. For example, those in
professional roles have the ability to leave early on the last day of shift in order to
factor their commute into the final day’s work. These professional workers seemed

less concerned about the journey given the flexibility of their roster in this respect.

7.5.5.2 Legislation and policy

The in-depth interviews supported the limitations identified in legislation and
organisational policy regarding commuting. There is no control on worker
commuting decisions following a shift block. According to the participants, it is the
individual responsibility of the worker to ensure they arrive home safely. However,
extending beyond the legislation and policy discussion in Chapter 5, there is a clear
reliance on site safety policies and the use of risk assessments to identify and
mitigate the risks associated with the commute, as highlighted by Theme 1 and

Theme 3. As such, while there is no direct control of legislation and policy over
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commuting, there is transference of safety-related behaviours from on-site to off-site

behaviours.

7.5.5.3 Safety awareness

Participants described organisational policies associated with safety on-site and
their compliance with awareness of those safety requirements. While there is still an
awareness of the risks associated with commuting and commuting immediately
following a shift block, the safety awareness theme describes the justification
associated with the commute and the justification of behaviour. There is also
evidence of risk assessments being performed in line with on-site requirements.
These workers consider that they have control over the commute given their
experience in assessing and responding to risk. However, there is a clear distinction
between site-related safety practices and the safety practices associated with the
journey home. While the risks are assessed in the same way, the individual has
greater control around the decision to engage in commuting behaviour. There is a
clear inextricable link between safety awareness on-site and safety awareness in
respect to the journey home; there is a clear transfer of safety-related concepts on the
approach adopted to determining the safety aspects of the journey. The association
between site and journey safety awareness demonstrates some support for the
question of the relationship between these two concepts. This relationship is

examined further in the survey chapter.

7.5.6 Implications

The in-depth interviews demonstrated support for the TPB to be applied in this
context, augmented by additional factors, given the influence social, individual,
organisational and situational factors have on worker intentions and behaviour. The
TPB framework provides a structured way to examine the relationships between the
key influences of a travelling workforce associated with leaving site immediately

following shift. However, there are clear limitations in the original model. The
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themes presented following the analysis of the in-depth interviews demonstrate that
routine, risk perception and mitigation, as well as perceived social norms, play an
important role in employees leaving site immediately following a shift block.
Additionally, when considering commuting safety, the in-depth interviews
demonstrate that employees place substantial weight on: (1) experience driving long
distances, (2) familiarity with the road, and (3) their understanding of associated
commuting risks and mitigating these risks. However, the TPB is limited in
consideration of these factors. As such, based on the outcomes of the in-depth
interviews, the applicability of the TPB to this context, the identifiable shortcomings
of the TPB framework, and additions to the TPB framework are included in the
quantitative questionnaire for the purposes of Study 4.

Overall, the in-depth interviews highlighted the safety awareness of the
workers and the influence of significant others. The key element of the findings
parallels with the TPB framework, particularly in respect to the attitude about the
commute itself, the reliance on co-workers in the site community, and the social
influences on committing to the drive, and finally the control around the time that the
workers leave the site and the assertion that the drive home is outside site control.

The application of the risk assessment process to the journey home is evident
in participants’ responses and is clearly associated with the processes used on site.
However, there appears to be a significant reliance placed on the mitigating strategies
implemented in order to perceive control over the commute. For example, a common
risk mitigation strategy for night driving is buying a larger car with a bull-bar.
Practically, this strategy does not change the likelihood of being involved in a
collision with an animal and potentially does not even change the consequence.
These workers justify leaving work using these types of strategies.

Routine is also cited by the participants as a positive risk management tool.
However, placing a reliance on familiarity with the journey could also result in
complacency and potential loss of concentration. The association of routinised

behaviour with risk minimisation provides further understanding of the influences on
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worker commuting decisions. Industry experts can use this understanding to

implement more strategic approaches to address this off-site behaviour.

7.5.7 Strengths, limitations, and future research

The study explores the perception of 37 workers from various occupations at
the focal mine site. This study is the first to explore the influences associated with
the decision to leave site immediately following a shift block. While this research
focuses on the mining industry, there are clear parallels with other industries,
particularly those involving professional driving and shift work. Given the limited
information available on this topic, in-depth interviews were a necessary step in the
exploration of this topic.

A key limitation of in-depth interviews is the generalisability of the data and
the reliability of the sample. The present sample was derived through a convenience
sampling method to comply with safety and induction policies. As the interviews
were not recorded, a potential limitation may be associated with the researcher
failing to observe subtle changes in body language due to focusing on writing
participants’ responses. The results of the in-depth interviews were used to support
the application of a theoretical model and to develop the questions to be used in the
questionnaire in Study 4 in order to support the overall results of the research
program. While the focus on the perceptions of workers from one mine site may be
considered a limitation, there are benefits in adopting this approach. This research
draws on the opinions of workers at all levels of the organisation; research such as
the current program would usually focus on operational staff only. The benefit of
examining the perceptions of those at all levels of the organisation is that it gives a
clear understanding of the variation of behaviour between those in different levels of
the organisation.

Participants were willing to admit to leaving the site immediately following a
shift block, because it is the perception that leaving the site immediately following a

shift is the individual worker’s decision to make: they are responsible for their safety
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during the journey home. Therefore, it is unlikely that there was a social desirability

bias involved in the responses in this study.

7.6 CHAPTER SUMMARY

The findings demonstrate that these participants sought to minimise risks
created by individual, social, situational and organisational factors by planning their
commute and routinising their behaviour. While participants acknowledged the risks
associated with their travel, they also perceived that repetition of their travel
behaviours minimises these risks to a level which is acceptable to them. In the case
of commuting home, the benefits outweigh the risks. In order to maintain an
acceptable level of risk, workers’ typical routine changes in response to various
situational factors (e.g., flooding, interactions with wildlife, boredom/monotony
associated with the trip, or type of shift performed).

A large component of this chapter has discussed workers using risk
assessments in order to gauge the risk associated with the commute home from work.
Risk assessments, while logical in structure, are organisationally derived. The mining
industry, being safety focused, makes safety training around risk assessment a core
element. In order to justify behaviour, these workers cited a staged approach to
considering the potential risk and then explained the measures in place to mitigate
the severity of the outcome. Theme 1 describes ‘safety awareness’ from an individual
and organisational perspective, and demonstrates that participants justified leaving
site immediately after shift due to their training, experience or a practical solution
they feel appropriate. This ordered, structured thought process is taught through risk
identification and assessment processes and is applied to this outside-work scenario.

The findings showed that the time workers leave the worksite is not contingent
on an assessment of situational factors such as fatigue levels, length of completed
shift or time of day, as contemplated by organisational guidelines. However,

describing the habit associated with the commuting decision was also associated with
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a risk awareness and assessment to justify why habitual behaviours were appropriate
in this instance.

The next chapter describes the method for the quantitative survey (Study 4).
Based on the outcomes of the in-depth interviews, Chapter 8 describes the rationale
for the survey items and constructs used to further examine the relationships between
individual, social, organisational and situational factors identified. The following
chapter is the foundation for the quantitative analysis undertaken in Chapters 9, 10,

and 11.
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Chapter 8: Quantitative Survey Method

8.1 INTRODUCTION

Chapter 8 describes the method for Study 4, the quantitative survey. The
chapter provides an overview and rationale for the survey items and constructs which
are tested in the following three chapters (Chapters 9, 10, and 11). Overall, the aim of
Study 4 was to operationalise and statistically explore the findings of the in-depth
interviews to determine the most salient and statistically significant influences and
the impact of those influences on the immediacy of the commuting decision.

This method chapter presents an overview of the focus and alignment of the
chapters relating to Study 4 (Section 8.1). Section 8.3 describes the study design and
explains the purpose of adopting a two survey approach. The following section
presents the structure and development of the survey and details the composition
rationale for each measurement item (Section 8.4). Section 8.5 describes the method
for recruiting participants. Section 8.6 calculates the minimum sample size required

for the research, with Section 8.7 providing a chapter summary.

8.2 STUDY AIM AND RESEARCH OBJECTIVES

Study 4 presents and explores relationships as a result of previous studies
within this research program. As presented in Figure 7-1, the following three
chapters focus on examining individual, social, organisational and situational
influences on driving-related commuting decisions based on Research Objective 3

and Research Objective 4 (see Section 1.5).

8.3 STUDY DESIGN AND GENERAL RESEARCH STRATEGY

Two cross-sectional, pen and paper survey were developed based on the
findings of Study 1, Study 2 and Study 3. Participants completed the surveys during
work hours. The results are presented in Chapter 9, Chapter 10, and Chapter 11.

Broadly, the findings of the descriptive study (Chapter 4) contributed to the
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development of items relating to situational factors, the focus group (Chapter 6)
contributed to the development of items to examine organisational factors, and the
in-depth interviews (Chapter 7) contributed to the development of items to examine
individual and social factors. The two surveys developed assessed behaviour
following day and night shifts. The rationale for the development of two surveys is
discussed in the following section. As highlighted in Chapter 7, following data
collection, the usefulness of the TPB to explain this behaviour became clearer. As
such, the questionnaires were developed in line with standardised TPB questions
(Ajzen, 1991, 2002a; Fishbein, 2003). The questionnaires contained quantitative
items, using a 7-point Likert scale. The Site Safety Manager recommended that the
survey remain as brief as possible given the nature of the target population and due to
time restrictions for operational requirements.

The TPB prescribes a follow-up survey to measure planned behaviour
following the initial survey (Ajzen, 2002a); however, this follow-up survey was not
undertaken for a number of reasons. Operational requirements resulted in limited
access to the respondents. On a daily basis, the workers on the target mine site are
transported to work areas which are located significant distances from the main site
office. Furthermore, these workers have limited or no access to email during the day.
Overall, the researcher was allowed a small amount of time with the respondents to

facilitate this research. Hence it was impractical to undertake a follow-up survey.

8.3.1 Day versus night shift

There is support, both anecdotally and resulting from the findings of Studies 2
and 3, for a large variation in behaviour between commuting following a day shift
versus following a night shift. While self-reported evidence suggests this
phenomenon exists, the in-depth interviews highlight this variation is due to avoiding
animals on the road, having a preference to drive at a certain time of the day, and to
some extent, workplace restrictions on commuting following shift. The in-depth

interviews showed that generally workers drive immediately following a night shift
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but will stay the night following the conclusion of a day shift. This difference is
mainly due to the perception that it is safe to drive following a night shift because the
commute occurs during daylight hours. As such, two surveys were developed to
capture the variation in behaviour following these two shift types. The measures in
each survey were identical with the exception of the shift qualifier. For example, “in
the last month, I have typically driven home immediately after finishing a night shift
block™ compared to “in the last month, I have typically driven home immediately
after finishing a day shift block”. To easily distinguish between the day and night
survey, the day survey was printed on yellow paper and the night survey was printed
on blue paper. For ease of discussion, henceforth measurement items are presented
referencing both day and night shift blocks (e.g., day/night) and referred as ‘the day
survey’ or ‘the night survey’ and the results will be described as outcomes following

day shifts or night shifts. A complete copy of the day and night survey can be found
at Appendix C and D.

8.4 INSTRUMENT DEVELOPMENT AND STRUCTURE

Construct selection and rationale was based on a mixture of theory and analysis
of previous studies within this program of research and operationalises each
construct presented in Study 3 (see Section 7.5). Measurement items were adapted
from previous literature. The questionnaire comprised three sections. The first
section was designed to understand attitudes and perceptions about driving home
immediately following a shift block and the journey home. The second section
queried employee perceptions about safety practices in the organisation relating to
general safety and commuting safety. The final section sought general demographic
information and information about employee journeys following the shift block.

The measures used in the survey were adapted from existing scales to fit within
the context of driving home from mine sites following day and night shift blocks.

The constructs presented and discussed result from previous research using the TPB
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with adjustments to the context of driving home immediately following a shift block,

as recommended by previous TPB literature (Ajzen, 1991, 2002b; Fishbein, 2003).

8.4.1 Theory of Planned Behaviour constructs

It is important to assess each construct in line with target behaviour (Ajzen,
1991). The behaviour must be defined in order to appropriately measure other factors
within the model. The workers on the focal mine site are able to rest or sleep after a
shift before driving home, catch a bus if they live locally, or engage in carpooling.
Therefore, workers on the focal site do not have to leave the site immediately
following a shift. The primary risks, however, are associated with fatigue, driving in
rural and remote areas and driving during dawn and dusk (see Section 2.5). As such,
the current research defines the target behaviour as driving home immediately after
finishing a shift block. In line with the recommendations of Ajzen (1991) and
Fishbein (2003), the behaviour was precisely defined in terms of target, action,
context and time (TACT). The target behaviour was limited to driving home
immediately after finishing a rostered day or night shift block, with participants asked
to recall or apply their behaviour to a typical month. Recalling behaviour from a
typical month was to ensure the recency of the behaviour and intentions reported by
respondents. Measures were adapted from previous TPB research to align with the
target behaviour and context (Ajzen, 1991, 2002b; Fishbein, 2003).

Participants were provided verbally with the definition of the term
‘immediately’ prior to commencing the survey, and the definition was also presented
on the cover page of the survey in bold font to highlight the importance of the

information. The definition presented to the participants advised:

In this case, the term “immediately”, includes time for you to pack your car, have a
shower, have something to eat and leave the site following your day/night shift
block.

To ensure understanding of the target behaviour, Section C of the questionnaire
asked participants to advise ‘if you have a break after a day/night shift block, before

you drive home, typically how long (hours/mins) is it?’
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Past behaviour

Past behaviour was measured using a 7-point scale anchored by ‘mever’ and
‘very often’. Adapted from Ajzen (2002a), past behaviour was measured using, “In
the last month, I have typically driven home immediately after finishing a day/night
shift block™.

Behavioural intention

Intention to commute home immediately following a day/night shift block was
measured using two items to assess intention to engage in the behaviour, as well as
one item to assess individual willingness to engage in the behaviour. Intention is
used as the dependent variable in most analyses. These measures were, “I intend to
drive home immediately after finishing my day/night shift block”, “It is likely that I
will drive home immediately after finishing my day/night shift block” and “I am
willing to drive home immediately after finishing my day/night shift block”.
Intentions and willingness were measured using a 7-point Likert scale ranging from 1

(strongly disagree) to 7 (strongly agree).

8.4.1.1 Measurement items for social and individual factors

The following section discusses the measurement items for individual and
social factors referenced in Figure 7-1. These factors are operationalised through the

TPB constructs — attitude toward the behaviour, subjective norms and PBC.

Attitude toward the behaviour

A composite measure of attitudes toward driving home immediately after a
shift block combined both affective and instrumental attitudinal responses. As
outlined in Chapter 2, the interchangeable use of affect and attitude to denote
evaluation makes the operationalisation of attitude unclear given the variation of
definitions. Study 3 examined both affective and instrumental responses associated
with the behaviour of leaving immediately following shift blocks (see Section

7.5.1.1). These responses straddled the practicalities of being involved in remote
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work, as well as the emotional aspects. Attitudinal responses were measured from
both instrumental and affective perspectives. Both affective and instrumental
attitudes were measured using a 7-point semantic differential scale. Participants were
presented with the following statement, “For me, driving home immediately after a
day/night shift block in a typical month would be” followed by positive/negative,
unnecessary/necessary, worthless/beneficial, unwise/wise, and breaking the
rules/complying with the rules. The scale anchors were derived from the findings of
Study 3, with a focus on the necessity of the commute, attitudes about work, safety

consciousness of the workers, and the influence of significant others.

Subjective norms

In addition to being a key construct of the TPB, the inclusion of subjective
norms was due to the influence of family and friends outlined in Study 3 (see Section
7.5.2), as well the self-reported evidence expressed in Study 2b (see Section 6.4.3.3).
The support (or lack thereof) to leave immediately following shifts of significant
others was measured given the identification of such polarising themes identified in
Study 3. Two items were used to assess subjective norms. These measures were:
“Most people who are important to me would support me if I drove home
immediately after finishing my day/night shift block” and “The people in my life
whose opinions [ value would approve of me driving home immediately after
finishing a day/night shift block”. Participants were required to respond on a 7-point

Likert scale ranging from 1 (very unlikely) to 7 (very likely).

Perceived behavioural control

PBC in respect to commuting after shift is associated with who is responsible
for ensuring the commute is engaged in safely, through two key factors. Individual
choice is associated with leaving the site at the desired time, since there is a
perception that there are no specific organisational controls that prevent the worker
engaging in the commute immediately after shift (see Sections 6.4.3 and 7.5.1.2). A

composite measure of PBC assessed both the extent to which respondents had
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control over leaving site immediately after a shift block, and the perceived ease of
performing the behaviour. Considering there are site expectations associated with the
commute, this construct seeks to assess if workers perceive that the decision is theirs
to make, and that their ability to make the decision aligns with their abilities to
perform the behaviour. These measures were operationalised controllability and self-
efficacy components of PBC. Controllability was measured with two items: “Driving
home immediately after finishing my day/night shift block is within my control” and
“Driving home immediately after finishing my day/night shift block is up to me”,
using a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree).
Self-efficacy was measured using one item: “It would be easy for me to drive home
after finishing my day/night shift block” on a 7-point Likert scale ranging from 1
(strongly disagree) to 7 (strongly agree).

8.4.1.2 Measurement items for behavioural, normative and
control beliefs

Participants were required to respond to statements that were developed based
on salient beliefs identified in Study 3. These salient beliefs underpin the constructs
identified by the TPB as key influences on intention and behaviour, further
contributing to understanding the importance of individual, social and organisational
influences. The rationale for the inclusion of each of these beliefs was presented in
Chapter 7 (see Section 7.5.3). The following sections discuss how these salient

beliefs were measured for the purpose of the current research.

Behavioural beliefs

Behavioural beliefs, or advantages and disadvantages, assessed individual
beliefs of engaging in the target behaviour resulting from outcomes identified and
discussed in Study 3 (see Section 7.5.3). Participants were presented with the
statement: “During a typical month, how likely is it that driving home immediately
after finishing a day/night shift block will result in the following”, and were required

to respond to a number of advantages and disadvantages on a 7-point Likert scale

Chapter 8: Quantitative Survey Method 215



anchored by 1 (very unlikely) to 7 (very likely). These beliefs included putting others
at risk, putting me at risk, making the most of my time off, seeing my family as soon
as possible, getting home as soon as possible, getting off site as soon as possible,
non-compliance with site rules, breaking the road rules, uninsured, involved in a

crash, involved in a near miss, and taking a risk.

Normative beliefs

Normative beliefs were assessed using family, friends, co-workers and
supervisors as relevant reference groups. Participants were required to respond to the
following statement, “During a typical month, how likely is it that the following
individuals or groups of people would approve of you driving home immediately
after finishing a typical day/night shift block”. The identified reference groups were
drawn from the in-depth interviews. Reponses were sought using a 7-point Likert
scale anchored by 1 (very unlikely) to 7 (very likely). TPB research often provides
participants with a “not applicable” (n/a) option when measuring normative beliefs.
This option allows respondents to indicate if a reference group is not relevant. For
example, a reference group of husband or wife is not applicable to a respondent who
is not married, and if the respondent is married, family would capture an instance
where partner is applicable. It was determined that the reference groups devised for
the survey would be relevant to all participants, therefore the ‘not applicable’ option

was not provided for ease of analysis.

Control beliefs

Control beliefs, or facilitators and barriers, were assessed using a 7-point Likert
scale anchored by 1 (very unlikely) to 7 (very likely). Participants answered this
question in response to the most salient beliefs highlighted in Study 3. Control
beliefs were presented in two sections. The first section posed the statement: “How
likely is it that the following factors would encourage you to drive home immediately
after finishing a day/night shift block in a typical month”. Participants were required

to respond to the identified facilitators of carpooling, following what others do,
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needing to be somewhere, routine, my family want me home, experienced distance
driver, car made for country roads, sick of being on site and to get the drive over
with. Participants were also required to respond to the following statement about
identified barriers: “How likely is it that the following factors would prevent you
from driving home immediately after finishing a day/night shift block in a typical
month”. The barriers assessed included listening to family concerns, workplace
policies, avoid driving at dawn/dusk, avoiding night driving, feeling tired, seeing an
accident, being involved in an accident, fatigue management, get home in ‘one piece’

and not get home tired.

8.4.2 Measurement items for additions to the Theory of Planned Behaviour

Based on the in-depth interviews, there were a few constructs which are not
considered within the TPB but which were discussed as influences on commuting
behaviour. These constructs are associated with the link between previous behaviour
and intention and the specificity of the normative factors discussed during the in-
depth interviews beyond that contemplated by subjective norms. These additional

constructs are discussed in the following sections.

Habit

Habitual behaviour was measured using a modified version of Verplanken and
Orbell’s (2003) self-report habit index. Routine and habitual behaviour was
identified throughout the in-depth interviews (see 7.5.1.3). Operationalising this
construct was aligned with the pre-journey routine given the focus of the research,
and contributed to an understanding of the individual influences of the commuting
behaviour of interest (see Figure 7-1). Participants were presented with the following
statement: “Driving home immediately after finishing a day/night shift block is
something”, and asked to respond to four actions. Eight items from the self-report
habit index were deleted for reasons of parsimony and content validity (e.g., “that’s

typically me” and “that makes me feel weird if I do not do it”’). The remaining
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actions were, “I do without thinking”, “I do automatically”, “I have been doing it
for a long time” and “Is part of my end of shift routine”. These items were measured

on a 7-point Likert scale anchored by 1 (strongly disagree) to 7 (strongly agree).

Social injunctive norms

Social injunctive norms are about perceptions of approval or thoughts of what
one ought to do. These perceptions are based on what others would do in the same
situation (Lapinski & Rimal, 2005). These norms are associated with perceived
social pressures from significant others to engage in or perform the behaviour. Social
injunctive norms motivate action through rewards and punishments for engaging (or
otherwise) in the behaviour, providing further understanding about how social
influences affect the immediacy of the commuting decision. Given that there is a
suggestion that the people are engaged in a close community, it is likely that this
community type behaviour is emulated across how the workers engage in commuting
(see Section 7.5.2). Participants were required to respond to two items: “How many
of the people who are important to you would approve of driving home immediately
after a day/night shift block” and “Most people who are important to me think that
driving home immediately after a day/night shift block is something one ought to

do”. These items were measured on a 7-point Likert scale (1, None to 7, All).

Personal injunctive norms

Personal injunctive norms are associated with the morality of the behaviour.
There was a great deal of discussion within the in-depth interviews about the rules
associated with commuting after work and if the site has any control over what
happens outside the gate. While personal injunctive norms are still about what ought
to be done, these norms also refer to those morals that are important to the individual
(Lapinski & Rimal, 2005), and as with social injunctive norms operationalised as
what ought to be done (see Section 7.5.2), contribute to understanding the social
influences on the immediacy of the commuting decision. Personal injunctive norms

were measured using two statements: “I feel that driving home immediately after a
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day/night shift is something I ought to do”, and “Driving home immediately after a
day/night shift block would go against my principles”. These were assessed on a 7-

point Likert scale (1, strongly disagree to 7, strongly agree).

Descriptive norms

Descriptive norms describe an individual’s perception of the prevalence of the
behaviour in the industry (Lapinski & Rimal, 2005; White et al., 2009). From the
perspective of commuting home from site after shifts, an assessment of descriptive
norms describes the assessment of what others in the industry would do prior to
finalising a commuting decision (see Section 7.5.2). Operationalisation of descriptive
norms determines the perceived behaviours occurring more widely within the
industry, and further refines the social influences detailed in Figure 7-1. A measure
of descriptive norms was obtained using 1 item on a 7-point Likert scale (1, None to
7, All). The item was: “In the industry, how many people do you think drive home

immediately after a day/night shift block”.

Perceived group norms

Perceived group norms are an explanation of what the individual perceives are
the behaviours of their colleagues. This would be classed as a descriptive norm as
well, given it refers to the beliefs of what is actually done by most others at the site
(Lapinski & Rimal, 2005). There was discussion within the in-depth interviews that
supervisors and other workers engage in this behaviour all the time (see Section
7.5.2), supporting the inclusion of this construct for further analysis. Participants
were required to provide their perceptions of those reference groups which have the
opportunity to engage in the behaviour themselves (e.g., supervisors/managers and
co-workers), and the extent to which these reference groups agree with leaving the
site immediately following a shift block.

Perceived group norms were measured using two items on a 7-point Likert
scale (1 Strongly disagree to 7 Strongly agree and “I None to 7 all;). These items

were: “During a typical month, how much would the following individuals or groups
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of people agree that driving home immediately after a day/night shift block is a good
thing to do” and “During a typical month, how many of the following individuals or
groups of people would drive home immediately after a day/night shift block”. These
perceptions were measured against supervisors/managers and co-workers, the
reference groups drawn from the in-depth interviews presented in Study 3, further

supporting the examination of social influences.

8.4.3 Measurement items for situational factors

These constructs provided further contextual information to the study. Each
construct was included as it was identified as an important contributor to the
commuting decision-making process from the literature review, or on the basis of the
outcome of previous studies within the research program. The purpose of the
additional situational (environmental) constructs was to provide context to the
driving-related commuting decision in line with the RAA, TIB and IBM frameworks
(see Section 2.9.4) in order to contextualise the relationships identified in the TPB
(see Section 7.5.4).

The situational factors, or journey characteristics, identified in Studies 1 and 3
were used to identify those participants who had the intention to leave site
immediately following a shift block, and the risk taking behaviour in which they
engage during the journey (see Figure 7-1). Once the employees are on their way
home, they report that they have measures in place which assist in maintaining a safe
approach to their commute. For example, as mentioned earlier, the perception is that
frequently travelling the same stretch of road makes the journey home safer. Drawing
on Study 1 and the perceived driving risks identified during the in-depth interviews
in Study 3, journey characteristics were measured to assess the risks being taken
during the journey home. These risks concentrated on fatigue-related risks and rural
and remote driving. Four items were used to measure fatigue-related journey

characteristics, as well as the frequency of rural and remote situational factors.
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The items for this section of the questionnaire were adapted from a Driver
Behaviour Questionnaire (DBQ) and were used to assess propensity to engage in
risky behaviours (Freeman, Wishart, Davey, Rowland, & Williams, 2009). DBQ
questionnaires assess the frequency of committing a violation or error, and how often
the respondent engages in the behaviour. This research focused on the assessment of
violations associated with organisational journey management policies, as well as
risks identified in Study 1 and Study 3. Some of the acts presented to the respondent
were derived from the industry and organisational journey management policies
detailed in Study 2. For each group of situational factors, respondents were presented
with the following statement: “During your journey home, how often do you”.

Fatigue-related items assessed how often participants drove while being tired.
Participants were asked to respond to the frequency in which they perform a safe or
unsafe act during the journey home following a shift block, measured on a 7-point
scale (1, never to 7, every time), including: “drive for longer than 2 hours”, “drive
home without stopping”, “lose concentration” and “stop for a nap”. Rural and remote
items also were considered. Participants were asked to respond to: “drive in
unfamiliar areas or settings”, “drive on unsealed roads”, “encounter wild animals or
livestock on the road” and ‘“hit livestock or animals”, using the same statement
presented above. There were also general situational factors considered using the
same approach. These items included: “Drive even though you suspect you may be
over the legal blood alcohol limit”, “Disregard the speed limit on a highway”, and

“See an accident or the aftermath of an accident”.

8.4.4 Measurement items for organisational factors

As outlined in Chapter 2, literature discussing safety in a workplace typically
refers to two concepts: (1) safety culture; and (2) safety climate. Employees are
influenced by numerous factors beyond their own perceptions of safety. These
influences include factors from the organisation, its processes, and other workers;

however, these external factors are difficult to measure. As such, this research
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considers the internal psychological factors or perceptions about organisational
safety practices. As workers spend a considerable portion of their week in a work
environment, the commuting focus offers an opportunity and a framework to
investigate the overlap between driving and work safety behaviour, as well as the
impact of colleagues and the organisation on the decisions of these workers.

The organisational influences described in Study 3 relate primarily to
demographic information about employment structures and rostering. However, as
highlighted in the literature review and in discussing the findings of Studies 2a and 3,
safe behaviour is also associated with the overall safety perceived on-site (see Figure
7-1). Further, it is posited that this site safety behaviour extends into the behaviour

exhibited by the worker in respect to their commuting intention and behaviour.

Table 8-1.

Safety climate, safety motivation, safety compliance, and safety participation measurement
items

Construct Measurement item and reference
General safety climate 1. Management places a strong emphasis on workplace health
and safety

2. Safety is given a high priority by management
3. Management considers safety to be important

General safety motivation 1. I feel that it is worthwhile to put in effort to improve my
personal safety onsite

2. I feel that it is important to maintain safety at all times

3. Ibelieve that it is important to reduce the risk of accidents and
incidents in the workplace

General safety compliance 1. Tuse the correct safety procedures for carrying out my job
2. T use all the necessary safety equipment to do my job
3. TIensure the highest levels of safety when I carry out my job
General safety participation 1. I promote safety within the organisation
2. I putin extra effort to improve the safety of the workplace

3. I voluntarily carry out tasks or activities that help to improve
workplace safety

Safety climate is measured in respect to general site and journey (task-specific)
practices in the current research. Constructs used to operationalise site safety culture

were adapted from the condensed safety climate scale of Neal and Griffin (2006),
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including safety climate, safety motivation, safety compliance, and safety
participation (see Table 8-1). All items were measured on a 7-point Likert scale
anchored by 1 (strongly disagree) to 7 (strongly agree).

Safety while commuting was measured using the safety climate, safety
motivation, and safety participation constructs proposed by Neal and Griffin (2006),
adapted to measure safe journey practices. While safety climate measures assess site-
related safety, these measures do not consider off-site safety such as commuting
safety. Given the outcomes of the in-depth interviews associated with the distinction
between safety awareness relating to site safety and commuting safety, the safety
journey practices needed to be measured. Safe journey practices include journey
safety climate, journey safety motivation, and journey safety participation. Safety
compliance was not included to measure safety journey practices, given the
operationalisation of this construct and its association with safety equipment (e.g.,
personal protective equipment) and documented safety procedures. The primary
reason for the exclusion of this construct is associated with the finding in Section
6.4.3 — that journey policies are unclear and unenforceable. A secondary reason for
the exclusion of this construct is associated with the operationalisation of the
construct not being contextually appropriate for commuting safety. As such, it is
unlikely that there are explicit, documented safety procedures or additional safety
equipment required to drive a personal vehicle home after a shift block. Therefore, it
was futile to assess compliance with unwritten and unclear requirements. However,
given that higher-level policies exist, the respondents were asked about
management’s commitment to those policies, their motivation to ensure a safe
journey home, and their willingness to participate in a journey management
approach. As with the safety climate measures, constructs used to operationalise safe
journey practices were adapted from the condensed safety climate scale of Neal and
Griffin (2006) (see Table 8-2). All items were measured on a 7-point Likert scale

anchored by 1 (strongly disagree) to 7 (strongly agree).
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Table 8-2.

Journey safety climate, journey safety motivation, and journey safety participation
measurement items

Construct Measurement item and reference

—_—

Journey safety climate Management places a strong emphasis on journey management
2. Journey home policies are given high priority by management

3. Management considers journey home policies to be important

Journey safety 1. I feel that it is worthwhile to put in effort to improve my personal
motivation safety in respect to my journey home

2. I feel that it is important to maintain safety while driving home at
all times

3. I believe that it is important to reduce the risk of accidents and
incidents on the road when driving home from work

Journey safety 1. Within the organisation, I promote the journey management
participation policies associated with the journey home from work

2. Iputin extra effort to improve the safety of my journey home from
work

8.4.5 Demographics

Demographic factors were highlighted in Studies 1, 2, and 3 as having a
relationship with crashes. Some of these factors even revealed a propensity for
engaging in risky behaviours. While there are no specific hypotheses presented,
exploration of these background factors is important. General information regarding
participants’ gender, age, and marital status was sought. This information was used
to provide an overview of the sample characteristics. Information was also sought
regarding residential location in order to ascertain the distance travelled following a
shift block. Specific information concerning occupational characteristics and journey
characteristics was also sought, for example, information relating to the employment
of participants at the mine was requested. This information was associated with the
nature of the engagement, such as permanent, contractor, or other. The type of roster
participants typically engaged in was also queried. Roster type is associated with the

length of time spent on-site and at home.
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8.5 PARTICIPANTS

Participants were recruited via convenience sampling from the same
Queensland mine site as the previous studies. Participants were requested to respond
to one version of the survey only. The survey was distributed to mine workers during
scheduled safety training sessions. These training sessions form part of the annual
compliance and competency for mine workers, and general safety induction which
covered all aspects of safety across the mine site. All employees were required to
attend this general safety induction session which was held from July to late
September 2014. The survey ran for this entire period to capture the entire site in the
sampling frame. Groups consisted of 10 — 25 workers and they were randomly
allocated to the night or day survey group, unless they only ever performed one shift
type. Random allocation was achieved by allocating every second group to complete
the night shift survey and was deemed the most suitable approach given that the
majority of these workers alternate between shifts types every shift block. If a worker

only performed one shift type, then their response was sought in respect to that shift

type.

8.5.1 Data collection and confidentiality

The survey did not require participants to identify themselves or the crew to
which they belong. Data were coded in such a way to maintain confidentiality of
participants. At the time of completing the survey, there were no managers or
representatives of the mine site in the training room. The completed survey was
handed back to the research team or an independent person directly upon completion.
Finally, participants were reminded that responses were confidential and only

aggregate data following analysis would be provided to their employer.

8.5.2 Qualitative pilot

The survey underwent a number of revisions to ensure that the survey was

appropriate for the target group. These revisions involved Site Safety Supervisors
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and managers, as well as site training officers. The purpose of these reviews was to
ensure that the questions contained in the survey were applicable and that the
language and structure of the survey were appropriate for the target group. The final
stage of this assessment process involved a qualitative pilot. This pilot involved six
participants (two female and four male) and involved verbal feedback to the
researcher following completion of the survey. Given the location of the pilot
participants, this feedback was provided verbally over the telephone. The main
criticism related to the length of the original survey. Based on the feedback, the
original survey was shortened and the inclusion of some measures was reconsidered.
For parsimony, measures perceived repetitive by those involved in the qualitative
pilot were reviewed for necessity. Social injunctive norms were distilled from three
measures to two measures. Two measures were intended to measure descriptive
norms. Upon review, it was determined that both measures were capturing the
perceived number of people who drive home immediately following a shift, and as a
result, one item was removed. There were a large number of items that were intended
to measure perceived group norms. These items were reviewed and duplication was

removed, resulting in two items being used to measure perceived group norms.

8.5.3 Analyses

All data were analysed using IBM SPSS Version 22.0. A variety of statistical
analyses were used to address research questions posed in Chapters 9, 10, and 11.
Analyses undertaken are described in each chapter prior to the presentation of the

results.

8.5.4 Ethical clearance

Ethical approval was obtained from the Queensland University of Technology
Human Research Ethics Committee on 13 June 2014 (approval number

1400000399).
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8.6 STATISTICAL POWER AND SAMPLE SIZE

An appropriate sample size is required to be determined for regression
analyses. Tabachnick and Fidell (2007) recommend a rule of thumb be measured
based on the intended number of predictors. For multiple regression, the required
sample size is calculated by N > 50 + 8m (where m is the number of predictors) in
order to test for an effect size of .05 and 80% power (Tabachnick & Fidell, 2007).
For the current research, in order to ensure an adequate statistical power for the day
and night survey, the minimum sample size required for each sample was N = 106 in

order to measure the relationship between behavioural predictors and intention.

8.7 CHAPTER SUMMARY

Chapter 8 has described the research program objectives associated with the
quantitative survey (Study 4). This chapter has provided an overview of the survey
items and constructs which relate to Study 4, with a brief rationale for the
composition of the measures. The chapter then concluded by describing participant
selection and data collection relevant to Study 4.

The next chapter examines the organisational and situational influences on
driving-related commuting behaviour. A series of study specific research questions
are assessed to determine the usefulness of further consideration of specific
organisational and situational influences. The chapter also reports the descriptive

statistics associated with Study 4.
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Chapter 9: Examination of Organisational and
Situational Influences on Commuting
Behaviour

9.1 INTRODUCTION

Chapter 9 reports on the organisational and situational outcomes of surveys
distributed to DIDO employees on the target mine site. The chapter is the first of
three chapters to report the findings of Study 4. The aim of Study 4 was to
operationalise and statistically explore the findings of the in-depth interviews to
determine the most salient and statistically significant influences and the impact of
those influences on the immediacy of the commuting decision. The study contributes
to the overall research program by addressing two key elements (organisational and
situational) of Research Objective 3 which is to explore and examine the
relationships of individual, social, organisational and situational influences on
worker commuting behaviour and how these key influences impact workers’
decisions about driving home immediately following a shift block.

The first substantive section of Chapter 9 details the focus of the chapter and
how Study 4a relates to the overall research questions (Section 9.2). The method
used to analyse the organisational factors and journey circumstances is described in
Section 9.3. Section 9.4 reports the overall sample characteristics which are relevant
to Chapter 9, as well as Chapters 10 and 11. Data reduction methods for Study 4a are
described in Section 9.5. The results section is separated into two parts:
organisational factors and journey characteristics (Section 9.6). Section 9.7 discusses
the key findings, the theoretical and practical implications, strengths and limitations,
as well as directions for future research effort, while Section 9.8 summarises the

chapter.
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9.2 STUDY AIM AND RESEARCH OBJECTIVES

Study 4a refines the findings of the in-depth interviews presented in Chapter 7
by operationalising the key influences, as well as examining and exploring
statistically the relationships identified in previous studies within this research
program, to determine the most salient and significant influences and the impact of

those influences on the immediacy of the commuting decision (see Figure 9-1).
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Figure 9-1: Influences examined in Chapter 9

This chapter will focus on analysing and discussing organisational perspectives
and journey characteristics (situational factors), particularly given that in-depth
interviews and the expert focus group supported further consideration of these two
factors. The influences presented in Figure 9-1 align with those presented in Figure
7-1 which were identified iteratively throughout the previous three studies. The

objectives of this research are achieved by addressing Research Questions 4 and 5.

Research Question 4 [RQ4]: What are the key influences on the travelling
workforce from an individual, social, organisational and situational
perspective and how do these key influences impact workers’ decisions
about leaving the work site to travel home immediately after a shift block?

Research Question 5 [RQS5]: What are the interrelations and relationships
of the key influences on the travelling workforce from an individual, social,
organisational and situational perspective and how do these key influences
impact workers’ decisions about leaving the work site to travel home
immediately after a shift block?

230 Chapter 9: Examination of Organisational and Situational Influences on Commuting Behaviour



In order to address the above research questions and support the further
exploration of key influences on commuting behaviour in line with Research
Objective 3, a series of study specific questions are presented. Rather than
responding to hypotheses, these study specific research questions focus and further
refine factors identified through the review of relevant literature, as well as the
outcomes of previous studies in this program of research, for further consideration in
the following chapter. These study specific questions are aligned thematically to the
influences of the travelling workforce presented in Figure 7-1. As such, in addition
to focusing on preliminary descriptive analyses, this chapter will present and discuss
key influences associated with organisational and situational factors. The most
salient organisational and situational influences arising from Study 4a are further
examined, in addition to the traditional TPB constructs in the following chapter, to
explain the immediacy of the commuting behaviour following shifts. The following
sections will describe the study specific research questions of interest and the

rationale behind these questions.

9.2.1.1 Organisational factors

There was support in Studies 2 and 3 of a difference between immediacy of
driving home when workers finish day shifts compared to workers finishing night
shifts. It was also proposed that there is a difference between permanent and

contracted employees in respect of their decisions:

Study Question 9.1: Does a significant difference exist between intention to
leave immediately following day and night shifts between permanent and
contracted employees?
Extending on the difference between employment types, there was support in
Study 3 that there are slight differences across occupation. For example, there is a

difference between the time supervisors and workers leave the site. Hence it is

important to identify the at-risk cohorts:

Study Question 9.2: Who are those groups most likely to leave work
immediately following day and night shifts?
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A key theme in Studies 2a and 2b was that workforce expectations are the key
consideration in respect commuting behaviour. The in-depth interviews supported a
strong risk assessment process associated with the journey home from work
following day and night shifts. From an organisational perspective, safety policies
associated with commuting behaviours are not enforced for the journey home,
resulting in organisational policies which are quite malleable. While the commuting
expectations of the workforce are more commonly associated with maintaining a
certain ‘lifestyle’, safety-related factors and risks associated with the commute home
are clearly contemplated by these workers without reference to organisational
policies (see Study 3). This finding reveals safety knowledge which is potentially
indicative of a positive safety climate on site (Neal et al., 2000). It is important to
understand if this positive safety climate (identified in the research program) applies

to the journey:

Study Question 9.3: Are worksite safety practices and culture transferred
to workers’ decisions and off-site commuting behaviour?

Considering that the general safety climate of the site provides further insight
into the safety practices adopted by individuals, it is important to understand the link
between safety practices on the worksite and worker commuting behaviour, hence

the following question:

Study Question 9.4: Does organisational safety climate influence worker
decisions to leave work immediately after a shift block?

9.2.1.2 Journey characteristics (situational factors)

The characteristics of the journey (situational factors) were highlighted in
Study 3 primarily as the perceived commuting risks associated with the drive home
immediately after shift (e.g., fatigue). Furthermore, Study 3 highlighted a difference
in perceived commuting risks associated with driving in remote areas (i.e., time of
day, and animals on the road). Identifying these two primary factors as perceived

risks in Study 3 confirms the complex nature of the decision making process
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associated with leaving immediately following a shift block. These factors were also

identified in the literature review and Study 1.

Study Question 9.5: What are the risky journey and driving circumstances
which are frequently encountered while commuting home from work, and
is there a difference in encountering these risks leaving after day and night
shifis?
There was evidence in the in-depth interviews that behaviour is associated with
the distance to be travelled, which can be classified as a situational factor. For

example, workers seem more dismissive of risks associated with the commute if they

have a shorter distance to drive, hence this question:

Study Question 9.6: Is there a relationship between intentions to leave
immediately following shifts and distance travelled?

9.3 METHOD - ANALYSING ORGANISATIONAL INFLUENCES AND
JOURNEY CHARACTERISTICS

Chapter 9 describes the preparation of the data for analysis and performs
analyses associated with organisational factors and journey characteristics. Analyses

performed are described throughout this section.

9.3.1 Study design and procedure

A questionnaire was developed for the purpose of Study 4. This chapter
explores the organisational and situational influences on workers’ intentions to drive

home immediately following shift blocks.

9.3.1.1 Measures

Items used to measure situational and organisational influences were detailed
in Chapter 8 (see Section 8.4.3 and Section 8.4.4, respectively). As described in
Chapter 8, the dependent variable, intention, was measured by assessing the
likelihood of driving home immediately following a shift in the last month, and while
the intention measure is more applicable to Chapters 10 and 11, it was considered

when assessing organisational and situational factors.
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9.3.1.2 Participants

Participants were recruited via convenience sampling. The method used to
recruit these participants and information about data collection and confidentially is
detailed in Section 8.5. An overview of the profile of the participants is reported later

in this chapter. The participant profile is relevant to Studies 4a, 4b, and 4c.

9.3.1.3 Analyses

All data were analysed using IBM SPSS Version 22.0. Descriptive analyses
were performed to understand the sample, particularly in respect to distance and time
travelled, rest break following shift, and employment type. The descriptors of interest
were identified in the literature review earlier in this thesis (see Section 2.5). As
such, the literature review shaped which demographic variables were analysed. One-
way analysis of variance and independent #-tests were performed to compare group
differences on continuous dependent variables.

Group differences were examined between day and night shift, occupation and
employment type, fatigue-related variables and rural and remote factors. These
factors were considered against intention to drive home immediately following a
shift block and to assess the difference between day and night shifts. The dependent
variable, behavioural intention, was developed using the recommended approach of
the TPB. Where required, post-hoc analyses using Tukey’s HSD were performed
(Tabachnick & Fidell, 2007). The results are presented in the following sections.

Bivariate correlations using Pearson’s Product-Moment Correlation test were
performed (Tabachnick & Fidell, 2007). These bivariate correlations were used to
examine the relationships between the safety climate constructs with intention and
past behaviour, and to determine which safety climate constructs report a statistically

significant relationship with behavioural intention.
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9.3.1.4 Missing data

Data were screened to ensure that responses had been entered correctly and to
review missing values. The outcome and treatment of missing data were consistently
applied in Studies 4a, 4b, and 4c. Furthermore, responses of each item were reviewed
to ensure compliance with the assumptions of multivariate analysis techniques. From
the day responses, n=5 responses were removed due to large amounts of missing
data and from the night survey n=8 responses were removed for the same reason.
Demographic data were the largest source of missing data with assessment of a
reasonable travelling distance (30.6%), break after shift before driving home
(11.5%), and break during journey (9.5%) represented the variables with the largest
amount of missing data. The remainder of the dataset was missing between zero and
five per cent. Missing data were deleted pairwise in order to minimise the impact of

deletion (Tabachnick & Fidell, 2007).

9.4 SAMPLE CHARACTERISTICS

All employees who attended the safety training sessions were invited to
participate in the survey. Of the 492 surveys distributed, 461 responses were
received, resulting in a high response rate of 93.7%. Overall, 19 night and 12 day
surveys were not answered. The lack of response was because the worker either did
not complete the survey, chose not to participate or there were limited responses on
the form, making the survey unusable. A survey response was deemed unusable if
one section of the key construct items was not complete. Following data cleaning, the
sample sizes were N = 222 for the night survey and N = 239 for the day survey. The
sample sizes are therefore suitable for the proposed analyses based on the
requirements detailed in Section 8.6.

Participants responding to the night shift survey comprised 48% of respondents
(n=222) and those responding to the day shift survey made up 52% of respondents
(n=239). As would be expected, males made up the majority of the respondents

(n=404, 89%) (see Table 9-1), with an average age of 40 (n=446, M=39.7, SD=11.1)
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(see Table 9-1). Of all the participants, 60% indicated that they were married (see

Table 9-1).

Table 9-1.

Gender of participants by shift type

Day shift Night shift
(N=461) Participants Freq. % Freq. %
Gender Male 209 87.4 195 87.8
Female 25 10.5 23 10.4
Unknown 5 2.1 4 1.8
Age in years 17-24 25 10.5 8 3.6
25-34 64 26.8 67 30.2
35-44 75 314 57 25.7
45 -54 52 21.8 48 21.6
55-64 19 7.9 25 11.3
Over 65 3 1.3 3 1.4
Unknown 1 0.4 14 6.3
Marital status Single 52 21.8 31 14.0
Married 137 57.3 139 62.6
Divorced 6 2.5 3 1.4
Separated 9 3.8 4 1.8
De-facto 34 14.3 38 17.1
Unknown 1 0.4 7 32

9.4.1 Occupational descriptors

Table 9-2 reports that the sample primarily comprises approximately three-
quarters permanent workers, with a quarter on contract-based employment
agreements (see Table 9-2). This finding is consistent with the Australian Bureau of
Statistics (2011) data which describes that approximately 26% of the mining

workforce is contract-based.
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Table 9-2.

Employment type by shift type

Day shift Night shift
(N=461) Participants Freq. % Freq. %
Employment type Permanent 154 64.4 157 70.7
Contractor 70 29.3 49 22.1
Unknown 15 6.3 16 7.2

Consistent with the categories outlined in Study 3, occupation was categorised
as mine administration, mine operation and mine maintenance. Mine operation
occupations, such as operators, drill specialists and blast specialists, represented the
majority of respondents (n=316, 69%) (see Table 9-3). The sample showed an

average industry experience of ten years (n=457, M= 10.1, SD=8.2).

Table 9-3.

Occupation by shift type

Day shift Night shift
(N=461) Participants Freq. % Freq. %
Occupation
Mine administration Safety professional 3 1.3 0 0.0
Utilities 18 7.5 15 6.8
Security 4 1.7 2 0.9
Office administration 20 8.4 0 0.0
Mine operation Manag.e ment and 30 12.6 12 5.4
supervisors
Drill and blast specialists 12 5.0 3 1.4
Engineers & advisors 25 10.5 1 0.5
Operation and production 79 33.1 154 69.4
Mine maintenance Vehicle tradesmen 26 10.9 19 8.6
Site tradesmen 16 6.7 5 2.3
Unknown 6 2.5 11 5.0

Reported shift length is consistent with previous research at an average of 12-
hours (n=446, M=12.1, SD=1.2) (Di Milia, 2006), and a large majority of these 12-

hour shifts are performed for 7 days in a row (see Table 9-4).
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Table 9-4.

Length of shift block by shift type

Day shift Night shift
(N=461) Participants Freq. % Freq. %
Length of shift block 7 days on/7 days off 138 57.7 211 95.0
14 days on/ 7 days off 14 5.9 9 4.1
5 days on/2 days off 50 20.9 0 0.0
8 days on/6 days off 8 3.3 0 0.0
12 days on/9 days off 1 0.4 0 0.0
Other 28 11.7 1 0.5
Unknown 0 0.0 1 0.5

9.4.2 Description of drivers

Australian licensing operates on a points system, called demerit points. For
certain infringements, a driver may be issued with a fine and lose points as a penalty.
Once the driver loses 12 demerit points during a three year period, they have the
potential to lose their licence. Figure 9-2 reports that the majority of those on-site
had not lost any demerit points within the past three years (53.5% of participants).
Furthermore, only a small percentage of workers reported losing more than twelve

points.

60% -
53.50%

50% -

40% -
E Demerit points lost

30% -
24.30%

20% -
13.50%
10% -
4.20% 3.40%
1.10%
0% | | E =

0 points 1-3 points  4-6 points  7-9 points 10-12 points 12+ points

Figure 9-2: Number of demerit points lost within the last three years
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Independent #-tests were conducted to assess the difference between two risky
driving behaviours examined in the survey (‘over legal blood alcohol content (BAC)’
and ‘disregard speed’) following day and night shifts. Assessment of Levene’s test
for equality of variance reports a violation of assumption of equal variance between
groups for both of these risky driving behaviours (Tabachnick & Fidell, 2007). As
such, equal variances were not assumed for either group across both risky driving
behaviours. Table 9-5 demonstrates that, when considering the risky driving
behaviour of driving with suspicion of being over the legal BAC, there was no
statistically significant difference in scores for workers finishing day or night shifts.
Furthermore, there was no statistically significant difference between day and night

shifts and disregarding the speed limit (see Table 9-5).

Table 9-5.

Results of t-tests and descriptive statistics for risky driving behaviours by shift type

Outcome Group o
Day shift Night shift 95% CI
Risky drivin for Mean t df
Sy driving M SD n M SD n Difference
behaviour
Drive even
though you

suspect you

1.23 .73 237 1.33 .74 221 -.03, .24 1.55 453
may be over the
legal blood
alcohol content
Disregard speed 2.46 1.47 235 225  1.18 220 -.46, .04 -1.68 443

*EED<.001, ¥*p < .02, *p <.05
Equal variance not assumed

9.4.3 Journey characteristics and residential location of participants

Respondents drive an average of 437 kilometres (SD = 315kms) or

approximately 4.5 hours when travelling home from work (see Table 9-6).
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Table 9-6.

Distance travelled by shift type

Day shift Night shift

(n=461) Participants Freq. % Freq. %
Distance travelled home Under 150kms 81 339 36 16.2
151kms - 300kms 18 7.5 26 11.7
301kms - 450kms 30 12.6 44 19.8
451kms — 600kms 43 18.0 54 243
601kms — 750kms 28 11.7 36 16.2

751kms — 900kms 24 10.0 9 4.1

Over 900kms 14 5.9 5 23

Unknown 1 0.4 12 5.4

The main travel method on-site is driving a car (see Table 9-7) which aligns

with the description of the site as primarily DIDO. Participants also engage in air

travel as a form of commuting. It is important to recognise that in order to FIFO,

these workers still drive up to 150 kilometres to the closest airport, approximately a

1.5-hour drive.

Table 9-7.

Main travel method by shift type

Day shift Night shift

(n=461) Participants Freq. % Freq. %
Main travel method Driving a car 168 70.3 153 68.9
As a passenger 15 6.3 29 13.1
Flying 50 20.9 24 10.8

On a bus 2 2 10 4.5

Other 0 0.8 1 0.5

Unknown 4 1.7 5 23

Rural and remote driving is an identifiable risk. As such, the remoteness of the

sample is an important consideration due to the roads on which these workers travel.

Based on respondent residential postcodes, the sample was categorised to determine
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potential for driving in remote locations using the ARIA remoteness classification'®,
This classification allows quantitative comparisons between city and country (ABS,
2003; Census Paper No0.03/01, p. 1). Figure 9-3 reports that these workers

predominately reside in Inner Regional Australia (day shift: 38.5%, night shift:

44.6%).
50% -
45% -
40% -
35% -
30% -
25% -
20% -
15% -
10% -
- )
0%
Major cities aner Ogter Remote Very
of Australia reglongl reglongl Australia remote. Unknown
Australia  Australia Australia
Day shift 25.1% 38.5% 15.5% 16.3% 0.4% 4.2%
m Night shift 14.0% 44.6% 18.0% 12.2% 0.5% 10.8%

Figure 9-3: Residential location of workers by ARIA region

Study 2a describes organisational policies which seek to restrict travel
immediately following shifts. As previously discussed, these policies seek to ensure
that shifts and the commute are completed within a 14-hour period. Despite the long
distances travelled to their residence, 41% of respondents admit to leaving site within
two hours of the end of their night shift and 60.9% of respondents admit to leaving
site within two hours of the end of their day shift (see Figure 9-4). Therefore, on
average, these workers are driving 2.5 hours longer than the organisational policy

allows immediately following a shift.

18 Section 0 describes the ARIA classification
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Figure 9-4: Break following shift (mins) by shift type

Finally, the average number of rest breaks during the journey home is two,
with 32% of respondents reporting that they do not have a break at all (n=461). If a
break occurs, it lasts an average of 34 minutes (n=315). The average time spent
engaging in a rest break is 37 minutes (SD = 74 mins) for the day shift sample and 30
minutes (SD = 38 mins) for the night shift sample.

An independent samples z-test was performed to assess if distance travelled
influenced the likelihood of workers engaging in a break during the journey
following both day and night shifts. The average distance travelled following a day
shift where the worker engaged in a break was 512 kilometres (SD =272.78) and 319
kilometres (464.15 kilometres) without a break. Following night shifts, workers
travelled an average of 279 kilometres (SD = 263.05) without a break and 484
kilometres (SD = 209.34) with a break during the journey. The results indicated that
longer distances travelling resulted in workers being more likely to engage in a break
during the journey following both day (¢ (133.10) = 3.63, p = .000, d = .54) and
night shift blocks (¢ (63.73) = 4.91, p =.000, d = .92).

9.5 PRELIMINARY RESULTS: ORGANISATIONAL AND JOURNEY SAFETY

CLIMATE

The purpose of this section is to explain the steps undertaken to prepare the

data for analysis. This section reports on the internal consistency of the measures
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used to examine organisational and journey safety climate, as well as the method

adopted to create composite scores for use in further analyses.

9.5.1 Assessing organisational and task-related safety climate constructs and

measurement items

The literature review discusses general safety climate as the higher-level safety
aspiration of an organisation. Journey safety climate is, therefore, a subset of general
safety climate. The measures used for these constructs have been used in previous
research (Neal & Griffin, 2006) and align with safety climate literature (Zohar,
1980). Given these measures are used in previous research, Cronbach’s a was used to
confirm reliability for each construct. A Cronbach’s a of at least 0.7 for each
construct is considered to be adequately reliable (Tabachnick & Fidell, 2007). The
results of reliability (see Table 9-8) demonstrated constructs presented have
satisfactory values, ranging from .44 to .96 across the day and night survey,
indicating acceptable levels of internal consistency. As can be seen in Table 9-8,
Jjourney safety participation and journey safety motivation did not meet the accepted
level of .7. Journey safety participation and journey safety motivation are important
contributors to understanding journey safety climate. Given the operationalisation of
journey safety compliance was not contextually appropriate (see Section 8.4.4),
journey safety climate measures willingness to engage in journey safety rather than
compliance with specific rules. As such, understanding safety participation is
important. For theoretical reasons, journey safety participation will be included in
further analysis; however, the results should be treated cautiously.

There are two TPB constructs presented in Table 9-8. These constructs are
used in Chapter 9 analysis; however, some descriptive analyses using these
constructs are presented in this chapter. Therefore, reliability measures are presented
in this section to prepare for analyses in Chapters 9, 10, and 11. The internal
consistency of past behaviour was unable to be assessed due to the reliance on a

single item to measure this construct.
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Table 9-8:

Mean, standard deviation and Cronbach's « for safety climate constructs split by shift type

No. Day shift Night shift

of Cronbach’s Cronbach’s
Construct items Range Mean SD a Mean SD a
Past
behaviour 1 1-17 n/a n/a
Intention 3 1-7 533 1.90 95 482  1.99 96
General safety 4 1-7 629 79 91 574 125 91
climate
General safety 4 1-7 648 .59 84 623 .87 83
motivation
General safety 4 1-7 635 71 89 621 .89 93
compliance
General safety 4 1-7 613 78 76 592 91 78
participation
Journey safety 4 1-7 527 136 90 489 137 86
climate
Journey safety 4 1-7 621 .69 64 593 98 79
motivation
Journey safety 1-7 561  1.08 44 537 1.00 60
participation

9.5.1.1 Organisational and journey safety climate composite
scores and descriptive statistics

Composite scores were calculated by summing the total observations for a
respondent (by construct) and dividing by the number of items (Field, 2013). For all
constructs, this technique provided a mean score with a low of 1 and a high of 7. To
account for missing data, mean scores were calculated providing no more than one
item was missing from the scale. If more than one item was missing, it was decided
that the case did not have sufficient information to calculate a valid score and was
recorded as missing data for that case. The constructs developed following this
technique were in line with those constructs identified in the previous section (see
Section 9.5.1) that achieved sufficient levels of internal reliability.

Following the creation of the composites, further descriptive analyses and
visual inspections revealed the constructs of general safety motivation and general
safety compliance for the night sample and general safety climate and general safety
compliance for the day sample demonstrated high levels of kurtosis and were

negatively skewed beyond the generally accepted rule of thumb of -1.5 to +1.5
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(Tabachnick & Fidell, 2007) (see Table 9-9). It was expected that there would be a
grouping at the positive end of the scale for these measures due to the findings of
Chapter 7, social desirability bias and the thought that generally, “I am safe at work™.
In line with the recommendations in Tabachnick and Fidell (2007), log
transformations were applied to the three safety climate constructs that exhibited
skewness and/or kurtosis. Prior to analysis, these constructs were reverse scored,
composites were created, and then the log of these composites was calculated using
the LGio function in SPSS. Analyses were performed on both the log-transformed
data and untransformed data. The outcome revealed a similar pattern and result. As

such, to ensure interpretability, the original data were used and reported.

Table 9-9.

Safety climate composites skewness and kurtosis

Day shift Night shift

Construct Skewness Kurtosis Skewness Kurtosis
General safety climate -1.82 6.30 -1.42 1.98
General safety motivation -1.29 2.52 -2.46 10.20
General safety compliance -1.80 6.35 -2.49 10.41
General safety participation -.86 .49 -1.42 3.89
Journey safety climate -.92 .80 -.57 -.24
Journey safety motivation -.74 24 -1.34 2.75
Journey safety participation -.67 15 -.56 1.13

9.6 RESULTS

The results from the survey are presented as they relate to the research
questions presented at the beginning of this chapter. Firstly, an analysis of
organisational factors which affect driving home immediately following day or night
shifts is presented. Finally, the results of the analysis of the situational factors, which

effect driving home immediately following day or night shifts, are reported.
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9.6.1 Organisational factors

This section provides an analysis of organisational factors such as employment
type, time workers leave site, and intentions to leave site immediately based on
occupation. These analyses were performed using independent samples #-test and

one-way analysis of variance.

9.6.1.1 Time leaving site following day and night shifts

As highlighted in Section 6.4.3.3, self-reported evidence suggests that workers
are more likely to leave site immediately following night shifts when compared with
day shifts. To test the proposition that there is a statistically significant difference in
intention to leave site immediately following a day (M = 5.33, SD = 1.89) and night
(M =4.82, SD = 1.99) shift block, an independent samples #-test was performed. The
results reported a statistically significant difference in the mean intention scores for
workers finishing a night and day shift (z (458) = 2.81, p = .005, two-tailed).
Therefore, the sample reports a statistically significantly higher intention to leave
immediately following day shifts. However, the magnitude of the differences in the
means (mean difference = .51, 95% CI: .15 to .87) was very small (Cohen’s d = 0.26;
r = 0.13). Workers were slightly more inclined to drive home immediately following
day shifts when compared to behaviour following night shifts.

A closer examination of the number of workers leaving within two hours of the
end of a shift block reveals that a large proportion of workers leave site shortly after
day shift (see Table 9-10). Leaving within two hours of the end of a shift block and
driving an average of 437 kilometres (five hours) home equates to 17 hours of
wakefulness without accommodating for the time it takes the worker to get ready for
work or for their journey. According to QGNI6 (see Section 5.5.2.1), after 16 hours
of wakefulness, adequate controls should be implemented to mitigate against an
adverse outcome while operating a vehicle. Comparatively, the time that those

finishing night shift leave site is gradual, but is typically between the end of shift and
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six hours after the shift. These findings demonstrate the limitations in the alignment

of fatigue guidance material, organisational policy and practised reality.

Table 9-10.

Number of workers after day and night shifts by length of break categories

Shift type
Day shift Night shift
E 0 mins — 120 mins 134 77
; 121 mins — 240 mins 9 66
E ? 241 mins — 360 mins 13 33
;;5 gn 361 mins — 480 mins 20 9
=38 481 mins — 600 mins 28 2
5 600 + mins 16 1
= Total 220 188

9.6.1.2 Intentions of contractors versus permanent employees

An independent samples #-test was conducted to compare the difference
between permanent and contractor employees’ intention to leave site split by shift
type. Table 9-11 reports no statistically significant difference between intentions of

permanent and contract workers across either shift type.

Table 9-11.

Results of t-tests and descriptive statistics of intention to leave site by shift type

Group
Outcome
Permanent Contractor 95% CI for
Mean
Shift type M SD n M SD n Difference t df
Intentions
(day shift) 5.42 1.84 154 504 204 69 -.16, .93 1.41 221
Intentions
(night shift 4.83 2.04 157 4.81 1.90 49 -.63,.67 .06 204

*EED<.001, ¥*p < .02, *p <.05
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9.6.1.3 Self-reported behaviour of workers following day and
night shifts

A visual inspection of self-reported data representing workers leaving site in
the hours following the end of shift demonstrates a considerable variation in trends of
leaving the site between day shift and night shift (see Figure 9-5). As depicted, time
leaving the site appears to be relatively consistent between contractor and permanent
employees. However, there is a noticeable difference between the behaviour of
workers finishing day and night shifts, particularly two hours after the shift ends.
Also, a higher proportion of contracted employees leave within two hours of the end
of the shifts, when compared to permanent employees (see Figure 9-5). The
difference between the percentage of permanent and contracted employees leaving
site between two and four hours following day and night shifts is noteworthy. The
graph depicts that workers following night shifts gradually leave site during the
course of the day. In comparison, workers finishing day shifts tend to leave

immediately or wait until the following day.

80%
’ Day shift - employee e Night shift - employee

0% e Day shift - contractor Night shift - contractor
0

60%
50%
40% p— \
30%
20%
0% — —

0 mins - 121 mins - 241 mins - 361 mins - 481 mins - 600 mins +
120mins 240 mins 360 mins 480 mins 600 mins

Figure 9-5: Percentage of permanent and contracting employees leaving site in the
hours following the end of shift
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9.6.1.4 Intention to leave site immediately by occupation

A one-way between-groups analysis of variance was conducted to explore the
impact of occupation type on intention to leave the site immediately after day and
night shifts. The occupational groupings were determined in Chapter 7 following the
in-depth interviews (mine administration, mine operation, and mine maintenance).
The results demonstrate that there was no statistically significant difference in

intention between occupation grouping, following day or night shifts.

9.6.2 Organisational and journey safety climate

In order to assess the transference of site-related safety climate to journey-
related, off-site commuting related behaviour, bivariate correlations examined the
relationship of on- and off-site safety practices using a task-related measure of
journey safety. This section reports on the outcome of these analyses. These
correlations assessed the relationship between general safety and journey safety

climate with intention and past behaviour.

9.6.2.1 Bivariate correlations assessing site and journey safety
climate

Pearson's product-moment correlations were used to assess the relationship
between (1) general safety climate, (2) general safety motivation, (3) general safety
compliance, (4) general safety participation, (5) journey safety climate, (6) journey
safety motivation, (7) journey safety participation, (8) intention, and (9) past
behaviour. As reported in Section 9.5.1.1, descriptive analyses demonstrated high
levels of skewness and kurtosis for some safety climate constructs.

Table 9-12 reports strong positive correlations between both general safety
climate constructs and journey safety climate (task-specific) constructs for the day
and night sample. The results show strong positive relationships between general
safety motivation, general safety compliance, and general safety participation for the

day and night samples.
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Table 9-12.

Pearson’s product moment correlation of safety climate constructs

Variable 3 4 5 6 7 8 9
1.Past -.03 -.06 -.03 -.06 -.05 -.02 -20%*
Behaviour n=218 | n=218 | n=218 | n=218 | n=215 | n=218 | n=218

78 %%
n=237

-.01 -.04 -.01 -.05 -.01 =05 | -.21%*

2. Intention n=222 | n=222 | n=222 | n=222 | n=222 | n=222

ST¥* | STHRE L e2%* | STRK | 37HRE | 33k
n=222 | n=222 | n=222 | n=222 | n=222

3.General safety 10 12
climate n=238 | n=238

4.General safety .10 .14* % BO¥* | 83K | 3pFE | ARk | FTHHE

motivation n=238 | n=238 | n=239

5.General safety 12 A1 .68%*
compliance n=238 | n=238 | n=239

6.General safety 14%* A9%* 1 64%*
participation n=238 | n=238 | n=239

7.Journey safety .01 -.03 STF*
climate n=237 | n=237 | n=238

8.Journey safety .04 .02 Y
motivation n=237 | n=237 | n=238

9.Journey safety 16%* 13%* 35%*
participation n=237 | n=237 | n=238

**Correlation is significant at .01 (2-tailed)

*Correlation is significant at .05 (2-tailed)

Light grey shaded cells represent correlations for the night survey and white cells represent
correlations for the day survey

There was also a strong positive relationship between general safety climate
and journey safety climate for both the day shift and the night shift samples. For the
day and night samples, the positive relationship with journey safety climate was more
pronounced in respect to management general safety climate than journey safety
participation or motivation.

General safety participation and general safety motivation held weak positive
relationships with intention for the day shift sample only. For all other safety climate
(both task-specific and general) constructs, the relationship between past behaviour,
intention, and the safety climate constructs was not statistically significant when
considering both day and night shift samples, except for both measures, general

safety participation for the day sample, and journey safety participation for both the

day and the night samples. However, there was a weak, negative relationship
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between intention, behaviour, and journey safety climate following night shifts,
indicating that journey participation is considered by the worker, in some way,
following a night shift. While the findings associated with journey safety
participation are statistically significant, these results should be treated with caution
given the reliability of the measure. This finding demonstrates that, despite the
positive relationships between general safety climate and journey safety climate
constructs, there is limited or no support for relationships between safety climate and
safety motivation with intention to drive home immediately following day or night
shifts. However, there is support for further examination of the safety participation

measures, particularly the task-specific measure of safety participation.

9.6.3 Journey characteristics

This section provides an analysis of the journey characteristics, such as rural
and remote driving, fatigue-related considerations, and distances travelled. These
analyses are performed using independent samples #-test and one-way analysis of

variance.

9.6.3.1 Rural and remote driving

In order to determine significant differences between day and night groups on
rural and remote factors, a series of #-tests were conducted. The results presented in
Table 9-13 demonstrate that there was no statistically significant difference between
workers finishing day or night shifts, and the frequency of encountering rural and
remote risks such as driving on unfamiliar or unsealed roads and encountering or
hitting an animal. Following both day and night shifts, workers encounter animals on
the road during their journey about 50% of the time. It is rare for these workers to
drive on unfamiliar roads during the journey home, but they sometimes drive on

unsealed roads.
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Table 9-13.

Results of t-tests and descriptive statistics for rural and remote-related considerations by
shift type

Outcome Group 95% CI
Day Night for Mean

M SD n M SD n Difference ¢ df
Unfamiliar 191 .95 237 195 198 220  -.15,.25 46 455
roads
Unsealed roads  2.68  1.84 238 291 200 220 -.12,.59 1.30 456
Encounter 466 172 237 452 166 221  -45,.17 -87 456
animals
Hit animal 211 111 238 216 111 219  -.16,.25 48 455

wHEp< 001, **p < .02, *p < .05

9.6.3.2 Fatigue-related considerations

A series of independent samples t-tests were performed to explore the
differences between those workers finishing day shift and those workers finishing
night shift in respect to managing fatigue. Table 9-14 reports a statistically
significant difference (albeit small) in the mean scores for driving home without
stopping and stopping for a nap during the journey (Cohen’s d = -.41; r = 0.20 and
Cohen’s d = 0.32; r = 0.16, respectively). Therefore, workers finishing day shifts
were associated with a statistically significant higher likelihood of driving home
without stopping. Furthermore, workers finishing night shifts were more likely to

stop for a nap during the journey home.

Table 9-14.

Results of t-tests and descriptive statistics of fatigue-related considerations by shift type

Outcome Group 95% CI
Day shift Night shift for Mean

M  SD n M SD n Difference t df
Drive while tired 243 1.13 238 260 130 219 -.05,.40 1.53 455
Drivelongerthan o5 | 94 537 294 192 221 -26,.45 52 456
2 hours
Drive home 329 243 238 241 1.88 220 -1.28,-48 -432*% 456
without stopping
Lose 218 1.14 237 215 097 220 -22,.17 27 455
concentration
Stop for a nap 232 1.55 238 280 152 220 21,.77 3.41% 456
Drive under time -, )} 55 534 193 1.02 221 -38,.03 171 456
pressure

#HEp< 001, **p < .02, *p < .05
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9.6.3.3 Distance travelled and intentions

A one-way between-groups analysis of variance was conducted to explore the
influence of intention to drive home immediately following day and night shifts
based on the distance travelled home. Participants were divided into seven groups
(see Table 9-15). These groups were based on Akerstedt et al. (2005) who reported
increased number of near misses after 83 minutes of travel following night shifts
(approximately 150 kilometres), and also considering the closest township to the
target site is approximately 150 kilometres away.

There was no statistically significant difference between the intention and
distance travelled groups following night shifts. In respect to day shifts, there was a
statistically significant difference at p<.05 level in intention for the seven groups: F
(6, 230) = 6.06, p =.000, w> = .11. Post hoc comparisons using the Tukey HSD test
indicated that the mean score for Group 1 (M = 6.14, SD = 1.50) was significantly
different from Group 6 (M =4.57, SD = 2.09) and Group 7 (M = 3.86, SD = 2.23) at
the Bonferroni-adjusted alpha level of .007. Examination of the mean scores
demonstrated that the mean difference between Group 1 and Group 5 was

approaching significance at the adjusted alpha level.

Table 9-15.

Mean and SD of intention to leave immediately based on distance travelled by shift type

Outcome Group
Day Night
M SD n M SD n
Group 1: 0 — 150 kms 6.14 1.50 80 4.97 1.90 36
Group 2: 151 —300 kms ~ 5.87 1.25 18 5.28 1.80 26
Group 3: 301 —450kms  5.13 1.96 30 4.42 2.19 44
Group 4: 451 - 600 kms  5.06 1.89 43 4.88 2.02 54
Group 5: 601 — 750 kms  4.74 1.97 28 4.86 1.97 36
Group 6: 751 =900 kms ~ 4.57 2.09 24 3.67 1.87 9
Group 7: 901 + kms 3.86 2.23 14 5.33 2.56
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9.7 DISCUSSION

This study aimed to explore the journey characteristics and organisational
factors which influence workers’ decisions to leave site immediately after shift
blocks. This study addressed a series of study specific questions which were used to

address overall Research Question 4 and Research Question 5.

9.7.1 Demographics

The sample covered all occupations on site, providing an understanding of the
behaviour across all types of occupations within the mining industry. There are
limited studies which have the opportunity to sample across all levels of the
organisation; therefore, considering site coverage, it is argued that this sample is
generally representative of the industry. This position is supported by the alignment
of the sample with demographic variables observed more widely in the industry.
Demographically, there are a high proportion of males on site, which is consistent
with the industry in general. The average age of 40 years is higher than expected.
This result illustrates that, in this instance, positing that risk taking behaviour is
associated with the stereotypical behaviour of young males (aged 18 — 27 years) is
misguided. There are also a high number of married workers on this site. Finally, the
composition of permanent and contracting employees is consistent with the figures
reported by the ABS (2011).

Participants described driving an average of 437 kilometres (SD = 315kms) or
approximately 4.5 hours to get home. The distance reported in the current study is
200 kilometres greater than the distances reported in previous research efforts which
examine shift workers in the Bowen Basin (Di Milia, 2006). The difference seen here
may be associated with the section of road the previous research targeted and the
location of the mine site in the current research. However, a large proportion of mine
sites are in the Bowen Basin, and therefore face similar challenges in respect to the
distances required for workers to travel home. The results demonstrate that a large

proportion of the workforce on-site reside in inner regional Australia (i.e., larger
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townships). The distances that these workers are travelling are considerable;
however, the findings reveal that these workers do not travel on unfamiliar roads
often. This finding may be associated with the industry experience of the sample and
the number of times they have driven these roads for commuting purposes. Study 3
reports that workers perceive that they are safer with greater industry and driving
experience. As such, industry experience is examined further in Study 4b.

While there are a number of FIFO workers in the sample, it is important to
acknowledge the risks associated with the commute to the airport from site. The
research of Akerstedt et al. (2005) reported that night shift workers, in particular, are
9 times more likely to be involved in a crash after driving for 83 minutes or longer.
This time is approximately the length of time that it takes for a worker to travel to the
closest airport from the mine site. As such, those engaging primarily in FIFO work
were surveyed and their responses analysed as the focal mine site is approximately
150 kilometres from the closest major centre and airport, which requires workers to
travel for longer than 83 minutes, a demonstrable risk factor according to previous

research (Akerstedt et al., 2005).

9.7.2 Organisational factors

Organisational factors assessed in this study were associated with length of
roster, type of shift, and organisational policies. The lifestyle roster was described as
an important influencer for leaving immediately following a shift block in the in-
depth interviews. From the perspective of rostering, the majority of the sample is
made up of permanent employees working a 7 days on, 7 days off roster. This
rostering is consistent with industry practice (see Section 2.2.1). There are only
certain circumstances in which workers are employed on alternative rosters. For
example, administrative staff work Monday to Friday only, and services personnel,
such as chefs, work 14 days on, 7 days off.

Study 2a described that organisational policies seek to restrict travel

immediately following shifts by limiting work and commute time to 14 hours. If a
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worker is engaged to perform a 12-hour day, these restrictions limit the worker to a
two hour commuting period. However, an allowance of two hours for commuting
does not allow for the time that it takes to get ready for work in the morning, the time
to get back to site, and leave the site. Despite these restrictions, the majority of
workers on site reside an average of 4.5 hours from site. For a worker to drive home
immediately following a shift, this travel results in breaking the organisational policy
which restricts these workers to a 14 hour day. The ignorance of this organisational
policy could be explained by the finding in the in-depth interviews which describes
time after work as ‘my time’.

Taking the average journey and shift length into account very rapidly meets the
total wakefulness minimum of 16 hours set by QGNI6 (see Section 5.5.2.1). This
time spent awake does not include time to get ready for work before the shift, getting
ready to leave the site or other miscellaneous factors. Therefore, it is reasonable to
consider that drivers could be awake for up to 20 hours on the last day of shift.
Research has demonstrated that 17 hours of wakefulness results in driving
performance that is equivalent to a blood alcohol concentration of 0.05%, with each
additional hour contributing a 0.004% rise (Dawson & Reid, 1997). Despite the
obvious risks, it does not seem that there are targeted journey management plans in
place for these workers, even with this requirement being detailed in QGNI6. The
focus group in Study 2b provides some insight to the misalignment between policy
and practice. While site expectations and policies are set, there is competition with
individual expectations — particularly in respect to the expectation of ‘it’s my time’.
While these workers are aware of the site expectations, enforcing this policy is
difficult. Furthermore, the policy requirements seem almost unachievable, given the
ease in which these workers achieve the minimum requirements to qualify for a

tailored journey management plan.
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9.7.2.1 Variation between night and day shift

There is a significant amount of anecdotal evidence that suggests that there is a
variation in the commuting behaviour of mine workers following day and night shift
blocks. This proposition was explored through Study Question 9.1 which questioned
if there is a difference between journey behaviour when travelling home following a
night or day shift? The results of the in-depth interviews in Chapter 7 supported the
proposition that workers are more inclined to leave site immediately following night
shift when compared to day shift. However, the results of Study 4 revealed that the
variation in behaviour is not that simple.

The data shows that most workers leave within two hours of the end of the shift
and there is a distinct difference between workers following day and night shifts.
While there was a significant difference between behavioural intentions following a
night and day shift block, the difference was very small and the results were not as
expected. The results demonstrated a stronger intention to leave immediately
following day shifts when compared to intentions to leave following night shifts.
However, regardless of the shift type, there was a tendency to leave site immediately.
There were a high number of workers leaving site within two hours of finishing their
shift, which is a common pattern of behaviour across both shift types. However, this
behaviour is particularly prevalent following day shifts.

According to a visual assessment of the data, following a day shift workers
tend to leave straight after shift. Those workers who stay on site following night
shifts tend to leave periodically during the day, much sooner than the 10-hour break
proposed by organisational policy. Contrary to self-reported evidence of the expert
focus group, a higher proportion of workers tend to leave immediately following day
shifts when compared to night shifts. However, following day shifts, workers tend to
stay overnight if they do not leave immediately. As such, overall a larger proportion
leave site within a few hours following night shifts, which is consistent with
anecdotal evidence. Further examination of these data confirms the self-reported

evidence of the expert focus group in Chapter 6. There is a clear need for guidelines
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or interventions to be put in place for driving following night shifts given that that a

larger proportion of the workforce leave more rapidly at the end of this shift.

9.7.2.2 Difference between contractors and permanent
employees

The second part of Study Question 9.1 questions the difference between
contractors and permanent employees. While the trend in time leaving the site
between the two groups following day shifts is relatively the same, a higher
proportion of contracted employees leave within two hours of the end of the shifts.
Anecdotal evidence posits that the key reason contractors leave immediately
following shift is associated with the limited availability of on-site accommodation.
On the focal site, each employee has access to accommodation even after the end of
the shift block; therefore, contractors leaving immediately following shifts could not
be attributed to accommodation problems. While there are a lower number of
permanent employees leaving site within the first two hours after the end of night
shift, there is an 11 percentage point difference between permanent and contracting
employees leaving site between two and four hours following night shift blocks,
indicating permanent employees still leave shortly following night shift. Statistical
comparison and visual inspection of Figure 9-5, which presents the percentage of
permanent and contracting employees leaving site in the hours following the end of
shift, indicates that there is little difference between the behaviour of permanent and

contracting employees on this site.

9.7.2.3 At-risk cohorts

Study Question 9.2 seeks to understand those groups that are most likely to
leave immediately following shifts. There was no statistically significant difference
between any of the occupation groupings presented. A key consideration here is the
variation between white and blue collar workers in respect to the time that they leave
the site. More specifically, the in-depth interviews revealed a perception that

supervisors leave shortly following shifts. The limited buy-in by workers in
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supervisory roles has the potential to contribute to the safety behaviour of the
workers, given the link between safety culture and management commitment
frequently described in safety climate literature (Neal & Griffin, 2006). While there
was no statistically significant difference between occupation or contractors and
permanent employees, an at-risk cohort which should be considered when identifying
opportunities for interventions are those workers finishing night shift. The in-depth
interviews and the graphical representation of the time leaving site demonstrate that
there is a trend for these workers to leave site without engaging in a sufficient rest
break following their shift. According to the outcomes of the in-depth interviews, the
variation between behaviour following night and day shift blocks can be explained
by the time that the worker is engaging in the commuting (i.e., during the day).
However, despite the daylight driving, research demonstrates that those engaging in
night shift work are already at increased risk of a fatigued-related incident (Baulk et

al., 2009).

9.7.3 Organisational safety climate versus journey safety climate

There was no statistically significant relationship between behaviour, intention,
and the safety climate constructs except for journey safety participation. The results
demonstrated that general and journey safety participation had significant
relationships between the safety climate variables and intention for the day sample.
For the night sample, there was a statistically significant negative relationship
between journey safety participation and intention. Therefore, this sample
demonstrates limited support between safety climate and intention to leave site
immediately following a shift block, given only one element of safety climate held a
relationship with intention and past behaviour (Study Question 9.4). Given the only
significant relationship identified across both the day and night samples was with
journey safety participation, and in order to maintain a parsimonious model, the

ability for journey safety participation to predict intention will be further examined
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in the next chapter in line with the TPB framework as the key influence relating to
organisational factors, as depicted in Figure 9-1.

While there was limited support for the safety climate influencing leaving site
immediately following day or night shift, there was support for the transference of
safe work behaviours to commuting-related safety perceptions (Study Question 8.3).
The transference of knowledge, skills, attitudes, and behaviours was evident during
the in-depth interviews and was supported through the operationalisation and
analysis of journey safety climate and general safety climate. The results demonstrate
that there is a relationship between safety commitment, motivation and participation,
between on-site and off-site safety. Overall, given the positive relationship between
site safety climate and journey safety climate, a strong site safety climate strengthens
safety motivation and participation in respect to journey safety. As described in the
in-depth interviews, participants typically justified their commuting behaviours by
discussing risk mitigation strategies associated with commuting. Therefore, the
finding of relationship between site-related safety climate and task-specific safety

climate is not surprising.

9.7.4 Journey characteristics (situational factors)

Driving risks are associated with two factors. The first driving risk relates to
situational risks that occur during the commute which potentially occur without the
driver being able to react (e.g., kangaroos, flooding, or other drivers). The second
type of risk is associated with the risk identified by the driver and accepted prior to
commencing the commute (e.g., the distance travelled, travelling during the evening,
travelling on an unsealed road or travelling after a long shift or shift block). The
difference between these two types of risks is important, due to the risk assessing
processes these workers engage in prior to their commute, as highlighted in the in-
depth interviews. For those risks that are accepted prior to engaging in the behaviour,

there is an opportunity to use targeted interventions for behaviour change.
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9.7.4.1 Driving risks

Study Question 9.5 seeks to further refine the understanding of those risky
circumstances encountered while commuting, and if there is a difference between
driving home following day and night shifts. Some commuting-related driving risks
were identified through the in-depth interviews and these risks were categorised as
rural and remote related risks or fatigue-related risks. There was no statistically
significant difference between those driving immediately following day shifts and
night shifts for those situational risks associated with rural and remote driving (e.g.,
encountering or hitting animals). A significant situational risk faced by these workers
during their commute home is encountering animals, with the mean score describing
that animals are encountered during the commute over 50% of the time. Surprisingly,
there was no significant difference between encountering animals following day or
night shifts. Previous research has described a difference in collisions occurring
during night driving (Rowden et al., 2008); however, previous research did not
examine if there was a higher prevalence of encountering animals during certain
parts of the day. The difference here could be due to the visibility associated with
night and day time driving, resulting in the driver not being aware of the animal until
the last minute.

The distances that these workers are travelling are considerable. Analysis of the
risk-related questions describes that these workers ‘sometimes’ travel longer than
two hours without stopping for a break and ‘sometimes’ drive home without
stopping. The average distance travelled and average time spent travelling are
consistent with workers not taking significant rest breaks during the commute, with
the standard deviation indicating that workers following day shifts are more likely to
engage in longer rest breaks than workers following night shifts. While the results
indicated that workers were more likely to engage in a rest break during the journey
when driving longer distances, these breaks, according to the in-depth interviews, are
typically associated with a 10- to 15-minute stop to fill up with petrol or use the

toilet. Furthermore, this result is more pronounced following night shifts when
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compared with day shifts, which could be associated with the worker feeling tired
due to a compounding sleep debt. There is, however, a statistically significant
difference between those finishing day and night shift blocks in respect to driving
home without stopping. The data show that workers are less likely to stop following
night shift. Following night shift, the workers are driving during the day and have the
opportunity to make the most of the day; comparatively, following day shifts, family
and friends are sleeping while the worker is driving home, so there is less reason to
rush home. However, there is significant evidence in previous research to suggest
that driving following night shifts is risky, given sleep debt and irregularity of the
circadian rhythm (Philip et al., 2005). Finally, workers are slightly more likely to
stop for a nap following night shifts. According to the mean response, stopping for a
nap falls between ‘rarely’ and ‘sometimes’. There is a statistically significant
difference between stopping for a nap following night shift and day shift; this
difference indicates that workers are more likely to stop for a nap following night
shifts. Overall, while those workers finishing night shift are more inclined to drive
home without stopping, they are also more inclined to stop for a nap during the
journey.

From the perspective of the DBQ questionnaire, there is no evidence that these
workers are risk takers from the perspective of driving-related offences, with over
half of the participants reporting that they have not lost any demerit points; however,
loss of demerit points is not necessarily synonymous with not engaging in risky
behaviour. The in-depth interviews describe drinking ‘roadies’ during the journey
home. While the data do not support workers driving while being over the legal
blood alcohol content, during the in-depth interviews some participants described
taking turns at driving to accommodate the ‘roady’. According to the data, speeding
is engaged in ‘sometimes’ and there is no difference in behaviour following day or

night shifts.
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9.7.4.2 Intention to leave immediately and distance travelled

There was no statistically significant difference between workers’ intention to
leave site immediately following night shift and overall distance to be travelled.
However, examination of the mean intention across 150 kilometre categories
demonstrated that there was a gradual decrease in mean intention to leave
immediately as distance to be travelled increased. This was the same following day
shifts; however, there was a statistically significant difference between the 0 — 150
kilometre and 751 — 900 kilometre categories. This difference indicated that those
travelling more kilometres held a lower intention to leave immediately following day
shift blocks, suggesting that there is some consideration applied to distance travelled
when workers are commuting a large distance (Study Question 8.6). This is

examined further in Study 4b in line with the TPB framework.

9.7.5 Implications

There are clear practical implications in respect to the findings of Study 4a.
The results demonstrate that these workers leave progressively during the day
following the end of night shift blocks with limited rest or sleep and drive an average
of 4.5 hours home. This result has clear implications for current policy and practice.
As discussed in Studies 2a and 2b, the focus of these policies toward a one-size fit all
approach has clear limitations. In practice, these limitations are identifiable by
analysing the times workers leave following the shift block and the behavioural
differences following night and day shift blocks.

There have been a large number of changes in the industry to ensure
employees, regardless of their employment status, are provided with accommodation
following the end of the shift block. While there was no statistically significant
difference between permanent and contracting employees, there is evidence that
suggests a higher percentage of contracting employees leave immediately following
shift, supporting the suggestion that the industry treats contracting employees

differently to permanent employees. The variation between contracting employees
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and permanent employees leaving site immediately following shifts may be due to
the extra benefits afforded to permanent employees; however, this assumption is
purely speculative. Further examination of these differences may offer some insight
into the safety behaviour of the industry in general.

The distances travelled by these workers are also a practical implication. There
is strong argument for other transportation means to be offered by the mine site, such
as carpooling, using buses or FIFO. There is a company-provided bus that transports
some workers from the target site to some towns close by. However, the in-depth
interviews indicated that some workers perceive limitations with these alternatives.
When engaging in carpooling, a worker feels pressure to leave the site at a
predetermined time. This limitation also applies to using the company-provided bus.
While the bus provides positive risk mitigation outcomes, these outcomes are not as
readily realised by those carpooling. For example, if two workers carpool to drive
900 kilometres immediately after night shift, the mitigation strategy may have a
limited impact on the likelihood of a negative outcome.

In respect to FIFO, there are clear limitations in respect to flying into central
locations unless alternative transportation is offered to workers to facilitate their
departure and to ensure safe passage to their place of residence. The distances from
the airport to home are sometimes substantial: in the case of some of these workers
up to a two-hour journey from a major centre such as Brisbane. With an increase in
the possibility of a near miss or crash after 83 minutes of travel following night
shifts, further consideration of travel before and after the group transport must be
considered. Buses offer more flexibility than FIFO; however, there are practical
limitations in the number of locations to which buses can travel to ensure viability.

The key reason for the separation of safety climate into a general safety
concept and a task specific safety concept is that it enables examination of the
relationship between the site-related safety concept and the non-site related safety

concept. The separation of general and task specific safety demonstrates the
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influence of safety motivation and participation at work has on safety away from

work.

9.7.6 Strengths, limitations, and future research

The limitation of a survey methodology is associated with respondents’ ability
to understand and adequately respond to the survey instrument and the inability for
the researcher to probe the respondent for further information. The survey instrument
was designed to test the outcomes of the in-depth interviews; therefore, the survey
design aligned with the previous findings in the program of research. Relevant
components of the survey instrument were adapted from previous instruments
developed for the purpose of measuring safety culture and situational risk factors
relating to road safety.

The data were collected by respondents self-reporting about intention and past
behaviour. Given the data collection was organised through the respondents’
employing organisation, it is possible that there may be social desirability bias
associated with the data (Nederhof, 1985). However, the respondents were informed
of the confidentiality of their responses prior to the completion of the survey, and
that results provided back to the employing organisation would be at an aggregated
level. The outcome of the survey was consistent with the outcome of the in-depth
interviews and the focus group, indicating limited influence of social desirability
bias. In order to maintain confidentiality of the workers, it was not possible to
directly compare responses to times workers were actually leaving the site. Future
research could conduct an observation study to assess the times workers leave site

following shift and compare these data to the self-reported behavioural data.

9.8 CHAPTER SUMMARY
Chapter 9 has presented the first part of Study 4, focusing on analysing
organisational factors and journey circumstances which influence worker intentions

and behaviour to leave site immediately following shift blocks. The chapter provided
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an overview of, and justification for, the measures used in the quantitative
component of the research program. Chapter 9 then provided an overview of the
sample, particularly in relation to the occupational descriptors, as well as descriptors
associated with the workers as drivers and journey characteristics, such as time and
distance travelled. The organisational and journey safety climate concepts were
analysed by assessing the correlation between each construct. This chapter discussed
two key safety climate components associated with task-specific (journey) and site
specific (general) safety climate. Using this analysis, further examination of journey
safety participation and the ability for this construct to predict intention is considered
in the following chapter, which will examine individual and social influences on
commuting behaviour through the application of the well-known TPB. A series of
hypotheses associated with traditional TPB constructs will be tested using multiple
regression analysis. Additional normative and safety climate constructs are also

tested, using multiple regression analysis.

266 Chapter 9: Examination of Organisational and Situational Influences on Commuting Behaviour



Chapter 10: Examination of Individual and Social
Influences on Commuting Behaviour —
Applying the TPB

10.1 INTRODUCTION

Chapter 10 examines the individual and social outcomes of the survey of DIDO
workers on the target mine site. The chapter reports on Study 4b, representing the
second of three chapters which report the findings of Study 4. The aim of this study
was to operationalise and explore the outcomes of the in-depth interviews using the
TPB as the foundation of a theory-led approach to guide analysis. The study
contributes to the overall research program by addressing Research Objective 3 to
explore and examine the interrelations between individual, social, organisational
and situational influences on worker commuting behaviour and how these key
influences impact workers’ decisions about leaving the work site to travel home
immediately after a shift block. Chapter 10 also addresses Research Objective 4 to
identify opportunities for interventions regarding driving home from site immediately
following a shift block.

Section 10.2 provides an overview of how Study 4b contributes to the overall
research objectives through the consideration of individual, social, situational and
organisational social factors. This section also details a series of hypotheses based on
the outcomes of the in-depth interviews. The methodological approach and analyses
used to test the presented hypotheses are then discussed (Section 10.3). The data
reduction approach is presented in Section 10.4. The results of the analysis of the
theoretical model, an extension of the TPB, are reported in Section 10.5. Section 10.6
is a discussion of the key findings, the theoretical and practical implications,
strengths and limitations, as well as direction for future research, with Section 10.7

summarising the chapter.
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10.2 STUDY AIM AND RESEARCH OBJECTIVES

Study 4b focuses on individual and social factors related to the immediacy of
driving decisions at shift end (see Figure 10-1). Given the findings relating to safety
climate in Chapter 9, this chapter also examines the influence of journey safety
participation and journey characteristics. Study 4b refines the findings of the in-depth
interviews presented in Chapter 7 by statistically exploring the relationships between
individual, social, situational and organisational factors identified throughout the
previous chapters to determine the most salient and significant influences, and the
impact of those influences on the immediacy of the commuting decision. The
research objectives of this chapter are achieved by addressing overall Research

Question 4 and Research Question 5, namely:

Research question 4 [RQ4]: What are the key influences on the travelling
workforce from an individual, social, organisational and situational
perspective and how do these key influences impact workers’ decisions
about leaving the work site to travel home immediately after a shift block?

Research question 5 [RQ5]: What are the interrelations and relationships
of the key influences on the travelling workforce from an individual, social,
organisational and situational perspective and how do these key influences

impact workers’ decisions about leaving the work site to travel home
immediately after a shift block?

In order to address the above research questions, a number of hypotheses are
presented. The hypotheses were based on a review of TPB literature, as well as the
iteration of Figure 10-1 formed from the findings of previous studies within the
research program. The influences presented in Figure 10-1 have been distilled into
theoretical constructs as a result of Study 1 through to Study 3, as well as through the
examination of organisational factors and journey characteristics in Chapter 9. The

following sections present the hypotheses and the rationale.
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Figure 10-1: Influences examined in Chapter 10

10.2.1.1 Individual factors

Chapter 2 highlighted the TPB as theoretical frameworks which can assist in
the explanation of driving home immediately following a shift block. Ajzen (1991)
posits that intention is a key factor in determining an individual’s behaviour. Studies
2 and 3 highlighted the importance of considering individual factors in order to
understand why some workers leave the site immediately after their shift to drive
home.

Extending beyond the TPB, the in-depth interviews (Chapter 7) described the
time workers leave site and their pre- and during-journey routine as habitual in
nature. The addition of habits into the TPB is likely to explain further variance in
intention to leave the site immediately following a shift block, in turn further

explaining individual behaviour in this context.

10.2.1.2 Social factors

Social (normative) factors were identified as a key influence of behavioural
intention throughout Study 3, which are also identified in the TPB framework. The
TPB contemplates subjective norms as the key normative influence. However, as
highlighted in Chapter 7, there is evidence of other social factors, particularly
associated with follow the leader type behaviour (descriptive norms) and the morality

associated with the behaviour (injunctive norms).
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10.2.2 Attitudes toward behavioural intentions

As highlighted by previous research, attitudes are significant predictors of
behavioural intention. There are numerous examples demonstrating attitude as a
strong, positive predictor of behavioural intention, for example the occupational
health and safety of farmers (Colémont & Van den Broucke, 2008), road crossing
intentions of adolescents (Evans & Norman, 2003), and driver speeding intentions
(Warner & Aberg, 2006). Study 3 demonstrated that workers tended to accept the
drive as necessary and the sooner they leave site, the sooner they are able to get
home to see their family or have some time out. As such, generally these workers
held positive attitudes about driving home immediately after shift. Likewise, if the
attitude about driving home immediately following the shift was negative,
individuals were less inclined to engage in that behaviour. Accordingly, it is

hypothesised:

Hla. Attitude will positively influence behavioural intentions to leave site
immediately following a shifi block.

10.2.3 Subjective norms and behavioural intentions

Subjective norms are often highlighted as the least likely to predict variance in
behavioural intentions (White et al., 2009). Study 3 demonstrated that the
performance of the behaviour is somewhat associated with social factors highlighting
a link to people who are important to the individual. Given that the commute is
associated with social factors like getting home to see family and friends, it is
anticipated that these groups will also influence the behaviour. Therefore, it is
hypothesised, if these social groups approve of driving home immediately following

a shift block, then the behavioural intention is likely to be high, accordingly:

H1b. Subjective norms will positively influence behavioural intentions to leave site
immediately following a shifi block.
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10.2.4 Perceived behavioural control and behavioural intentions

PBC is the perceived level of control an individual has over the performance of
the behaviour, including self-efficacy and ability to perform (Ajzen, 2002b;
Albarracin, Johnson, & Zanna, 2005). The in-depth interviews demonstrated that
workers believe the time they leave the worksite is their choice and they accept any
consequences associated with their decision. As such, it is expected that there is a

strong positive relationship between PBC and behavioural intentions:

Hlc. PBC will positively influence behavioural intentions to drive home from site
immediately following a shift block.

10.2.5 Perceived group norms and behavioural intentions

The in-depth interviews provided justification for the inclusion of the perceived
group norms associated with supervisors and co-workers'’. Both perceived group
norms will influence the behavioural intentions of workers from a ‘leading by
example’ mentality (see Section 7.5.2). As such, it is hypothesised that there is a
strong positive relationship between supervisor-perceived group norms and
behavioural intentions such that if it is perceived that co-workers or supervisors are
likely to drive home immediately following a shift block, individuals will also
demonstrate a high behavioural intention to drive home immediately following a

shift block.

H?2. Perceived group norms, (a) co-workers and (b) supervisors, will positively
influence behavioural intentions to drive home immediately following a shift block.

10.2.6 Descriptive norms and behavioural intentions

A key theme identified in Chapter 7 (see Section 7.4.8) is the propensity for
workers to follow what their colleagues do. This mimicking behaviour could be
described as being associated with a perceived approval to leave site immediately

following shifts. Extending this perception, there is a belief that this is generally

19 For ease of reference, perceived group norms detail the group (e.g. perceived supervisor norms or
perceived co-worker norms) unless referring to both constructs.
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accepted behaviour in the industry and anyone in the same situation would engage in
the same or similar behaviour, operationalised as the perceived behaviours occurring
more widely in the industry. Descriptive norms describe an individual’s perception
of the prevalence of the behaviour in the industry (Lapinski & Rimal, 2005; White et
al., 2009). Based on the ‘follow the leader’ theme identified in Study 3, it is therefore
hypothesised that these descriptive norms will have a positive influence on

behavioural intentions, so:

H3. Descriptive (industry) norms will positively influence behavioural intentions
toward leaving site immediately following a shift block.

10.2.7 Injunctive norms and behavioural intentions

Injunctive norms from a social and personal perspective were identified in the
in-depth interviews, particularly associated with the encouragement (or otherwise) to
get home as soon as possible after the end of a shift. Extending this concept, there
was also discussion about the rules associated with the commute, which implies that
there is a morality associated with leaving immediately after a shift block. The in-
depth interviews support the finding that workers acknowledge the safety risks
associated with commuting immediately following shifts. As such, it is unlikely that
important social reference groups would approve of leaving immediately, or that the
workers themselves would consider engaging in the behaviour as something they
ought to do (see Section 7.5.2). Hence higher injunctive (moral) norms will result in

a lower intention to leave site immediately following a shift block:

H4. Injunctive (moral) norms, (a) social and (b) personal, will negatively influence
behavioural intentions toward leaving site immediately following a shift block.

10.2.8 Habit, behavioural intentions

A key theme identified in the in-depth interviews was routinised, habitual
behaviour. Routinised behaviour was associated with the pre-journey routine and the
routine during the journey. While the routine during the journey serves as an

interesting discussion point as to why leaving work immediately following a shift
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can be considered unsafe, behaviours that occur during the journey are outside the
scope of this research (e.g., stopping for a rest break).

From the perspective of the pre-journey routine, the in-depth interviews
describe a process that these workers engage in prior to leaving site. This process
includes the routine associated with getting ready for the commute prior to the shift
(in some instances), and the steps taken at the end of the shift to leave the site ‘on
time’. This pre-journey routine enables the workers to leave the site at a similar time
each time they finish a shift block. It is proposed that, similar to PBC, habits not only
influence intentions but also have a direct and positive influence on behaviour of

leaving site immediately following a shift block. It is therefore hypothesised:

H5. Habitual behaviour will positively influence behavioural intentions to leave site
immediately following a shift block.

10.2.9 Journey safety participation

There was a high degree of safety awareness associated with the findings of the
in-depth interviews, indicating that these workers accept safety as a part of their role.
The findings in Chapter 9 report a significant, positive relationship between
intentions and journey safety participation for the day sample and a significant,
negative relationship for the night sample. As proposed in Section 9.7.3, given the
only significant relationship identified across both the day and night sample was with
journey safety participation, this task-specific safety climate construct has been used
as the key safety climate variable. Other safety climate variables were excluded in
Study 4a to maintain a parsimonious model. While the in-depth interviews (Study 3)
describe safety awareness being used to justify engaging in an immediate journey
home, the journey safety participation construct measures the perception of
engagement in safe practices. Hence a negative relationship between journey safety
participation and intention should be expected. For example, high journey safety

participation results in a lower intention to leave immediately, so it is hypothesised:

HG6. Journey safety participation will negatively influence behavioural intentions to
leave site immediately following a shift block.
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10.3 METHOD - ANALYSING THE TPB

This chapter describes the preparation of the data for analysis and to perform
analyses associated with individual and social factors, and is the second of three
chapters which report the results of the survey. Analyses performed are described in

the following sections of this chapter.

10.3.1 Study design and procedure

A survey was developed for the purpose of Study 4. This chapter explores the
application of the TPB to explain workers’ intentions to drive home immediately

following shift blocks.

10.3.1.1 Measures

Items used to measure attitude, subjective norms, PBC, perceived group norms,
descriptive norms, injunctive norms, and habit were detailed in Chapter 8 (see
Section 8.4.1) in line with the methods proposed by Ajzen (1991, 2002b). As
described in Chapter 8, the dependent variable, intention, was measured by assessing
the likelihood of driving home immediately following a shift in the last month. The
rationale for the examination of each of the TPB and additional constructs identified
during the in-depth interviews was discussed in Chapter 7 (see Section 7.5.1 and

Section 7.5.2, respectively).

10.3.1.2 Participants

Participants were recruited via convenience sampling. The method used to
recruit these participants and information about data collection and confidentially
used the same method detailed in Section 8.5. An overview of the profile of the

participants can be found in Section 9.4.

10.3.1.3 Analyses

As with Chapter 9, all data were analysed using IBM SPSS Version 22.0. A

variety of statistical analyses were used to test the hypotheses in Study 4b. Three
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types of analyses were performed in this chapter. The procedure adopted for each
analysis is detailed prior to the presentation of the results. Normative factors were
initially analysed to confirm the underlying factor structure. A principal components
analysis (PCA) was performed to confirm the factor structure. The process adopted
for the PCA is detailed in a later section.

Bivariate correlations using Pearson’s Product-Moment Correlation test were
performed to examine the relationships between the TPB and the additional proposed
constructs with intentions and behaviour to drive home immediately following shift
blocks. Following the assessment of the bivariate correlations, two hierarchical
multiple regression analyses were performed to test the 10 hypotheses detailed in
Section 10.2. These analyses examined those constructs that predict intention to drive
home immediately following shift blocks in line with the hypotheses presented. As
with the previous analyses, the same procedure was applied to the day and night

samples.

10.3.1.4 Missing data
Data were screened to ensure that responses had been entered correctly and to
review missing values. Missing data were deleted pairwise in order to minimise the
impact of deletion (Tabachnick & Fidell, 2007). The outcome and treatment of
missing data was consistently applied in Studies 4a, 4b, and 4c and was detailed in
Section 9.3.1.4.

10.4 PRELIMINARY RESULTS: TPB CONSTRUCTS AND MEASUREMENT
ITEMS

The following section discusses the suitability of forming constructs with the
measurement items used in the survey instrument in order to test the hypotheses
presented earlier. The first part of this section assesses the relatedness of items
measuring normative influences. The following sections report internal consistency

of related items to justify the creation of composite scores from multiple items.
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10.4.1 Assessing normative measurement items

This study adopted a large number of normative measures following the results
of the in-depth interviews. Normative factors are known to be erratic predictors of
behavioural intentions (Armitage & Conner, 2001; Godin & Kok, 1996). As
highlighted in the literature review and following the findings of the in-depth
interviews, normative factors are typically difficult to measure (White et al., 2009).
Thus, due to the large number of normative measures examined in this research
program and previous research demonstrating the instability of these measures, a
Principal Components Analysis (PCA) was used to condense the number of variables
into a smaller number of dimensions or constructs and to ensure that items were
reliably measuring intended constructs (Field, 2013).

A PCA was performed on the 11 normative influence items which were
adapted from previous research and included in the current research due to the
findings of the in-depth interviews. The data were assessed to ascertain their
suitability to be factor-analysed by examining the correlations between items. The
correlation matrix showed that all variables had at least one correlation greater than
0.3, supporting the use of the PCA (Tabachnick & Fidell, 2007). Bivariate
correlations demonstrated multicollinearity problems between social injunctive
(moral) norms items and subjective norms items. Considering subjective norms are
of key interest to the theoretical model presented, social injunctive (moral) norms
were removed from the factor analysis and further analysis within this research.

An initial analysis reported a two-factor solution. However, the inclusion of co-
worker group norms was disrupting the interpretability of the results, so co-worker
group norms items were also excluded from further analyses. Furthermore, the one
item included to measure personal injunctive norms was loading with subjective
norms, and the other item was loading on a separate factor in a different direction.
Given personal injunctive norms are about what is important to the individual, not to
significant others, a content review of the measures which were intended to make up

the personal injunctive norms construct was triggered. Upon further review of these
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measures, content validity issues were identified. These content validity issues
resulted in personal injunctive norms being excluded from further analyses.

A Kaiser-Meyer-Olkin measure of .73 was achieved from the analysis of the
remaining normative items, satisfying the generally accepted .60 threshold (Field,
2013; Tabachnick & Fidell, 2007). There was support for the factorability of the
correlation matrix due to a significant Bartlett’s Test of Sphericity (p < .001). The
final analysis used Direct Oblimin with Kaiser Normalization rotation. Oblique
rotation (Direct Oblimin) was used rather than orthogonal rotation, as there is
substantial theoretical and empirical basis for expecting that the constructs will be
correlated with one another (Field, 2013). This analysis tested the factorability of
subjective norms, descriptive norms and perceived supervisor norms. A two-factor
solution was initially revealed. However, given the distinct definition which
describes individual perception of behaviour of the industry (descriptive norms),
perceived approval of supervisors (perceived supervisor norms), and perceptions
associated with the journey by important reference groups (subjective norms), there
were strong theoretical reasons to force a three-component solution. Table 10-1
details that the PCA reduced the expected number of components from six to three.
PCA revealed three components that had eigenvalues greater than one and that
explained 59.1%, 17.2% and 13.3% of the total variance, respectively. Visual
inspection of the scree plot indicated that three components should be retained. In
addition, a three-component solution met the interpretability criterion, so three
components were retained. The three-component solution explained 89.6% of the

total variance.
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Table 10-1.

Pattern matrix for subjective, perceived supervisor norms and industry normative factors

Component
Items 1 2 3
Subjective norms (those who are important to me) 940
Subjective norms (opinions I value) 958
Descriptive norms (prevalence industry wide) .964
Perceived supervisor norms (it is a good thing to do) .850
Perceived supervisor norms (how many engage in the behaviour) .892

Extraction Method: Principal Component Analysis

Rotation Method: Direct Oblimin with Kaiser Normalization
Rotation converged in 5 iterations

Factor Loadings below .30 were not included in this table

10.4.2 Theoretical model reliability analyses

A Cronbach’s a of at least 0.5 for each construct is considered to be adequately
reliable (Field, 2013). The results of reliability (Table 10-2) showed TPB constructs
have satisfactory values, ranging from .75 to .96 across the day and night survey,

indicating acceptable levels of internal consistency.

Table 10-2.

Mean, standard deviation and Cronbach's « for TPB constructs split by shift type

Day shift Night shift
No. of Cronbach’s Cronbach’s

Construct items  Range M SD a M SD a
Intention 3 1-7 5.33 1.90 95 4.82 1.99 .96
Attitude 5 1-7 4.96 1.72 93 4.29 1.69 91
Subjective 2 1-7 498 192 94 437 1.89 89
norms

PBC 3 1-7 5.72 1.34 .82 5.31 1.42 75
Habit 4 1-7 4.75 1.92 92 4.24 1.87 91

Table 10-2 and Table 10-3 detail the outcomes of reliability analyses which
demonstrate strong internal consistency amongst the normative measures (subjective
norms and perceived supervisor norms) ranging from .71 to .94 across both the day
and night surveys. Therefore, it is considered that these measures of normative

factors are reliable and valid. The internal consistency of descriptive norms was
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unable to be assessed due to the reliance on a single item to measure this construct.

Section 9.5.1 reported the internal reliability of journey safety participation.

Table 10-3.

Mean, standard deviation and Cronbach's « for group and indsutry norms split by shift
fype

Day shift Night shift
No. of Cronbach’s Cronbach’s

Construct items Range M SD a M SD a
Perceived

supervisor 2 1-7 4.45 1.85 .76 3.62 1.65 71
norms

Descriptive 1 1-7 498 110 n/a 513 1.07 n/a
norms

10.4.2.1 Creation of composite scores to test the theoretical
model

Composite scores were calculated by summing the total observations for a
respondent (by construct) and dividing by the number of items (Hair et al., 2009).
For all constructs, this technique provided a mean score with a low of 1 and a high of
7. To account for missing data, mean scores were calculated providing no more than
one item was missing from the scale. If more than one item was missing, it was
decided that the case did not have sufficient information to calculate a valid score

and was recorded as missing data for that case.

10.5 THEORETICAL MODEL RESULTS

This section analyses the extended theoretical model. As previously presented,
the analysis aligns closely with the TPB. This analysis specifically focuses on
Research Question 5. Bivariate correlations are presented and discussed. Hierarchical

multiple regressions then test the hypotheses presented earlier in this chapter.

10.5.1 Preliminary analyses

Inspection of the correlations between variables in Table 10-4 reveals a number

of statistically significant relationships. For the day and night sample, intention had a
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significant, positive relationship with attitude, subjective norms, and PBC. Perceived
supervisor norms and descriptive norms also demonstrated a moderate to strong
positive relationship with intentions for the day and night sample. There was no
relationship between journey safety participation and the other TPB constructs. As
discussed in Chapter 9, journey safety participation held a weak relationship with
intention. The relationship was positive for the day sample and negative for the night
sample.

Habit was strongly, positively correlated with intention for both day (» = 87, p
<.05) and night (r = 87, p <.05) shifts. The frequency in which the construct of habit
was identified (see Chapter 7) provides strong justification for the inclusion of this
construct within the questionnaire and within this program of research. However, the
high correlation between habit and intentions has been discussed within previous
literature (Ajzen, 2002c). Thus, to prevent problems with multicollinearity, and given
the discussion in previous literature (Ajzen, 2002c¢), habit was excluded from further
analysis within the current research.

Attitude, subjective norms, and PBC were also strongly correlated with
intention for both day and night data (see Table 10-4). However, unlike the habit
construct, the » value fell just below the rule of thumb of .8, therefore attitude,
subjective norms, and PBC were included in further analyses and the collinearity
statistics (e.g., variance inflation factor (VIF)) were assessed against a generally
accepted rule of thumb of less than 10 in order to adequately consider the effect of

multicollinearity on the outcome (Tabachnick & Fidell, 2007).
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Table 10-4.

Bivariate correlation matrix for theoretical model variables following day and night shifts

Variable 1 2 3 4 5 6 7 8
| Past behavi : J5wEE | g%k | 5wk | S5k | 37wk | g0wek | D%k
- Pastbehaviour n=218 | n=210 | n=217 | n=217 | n=206 | n=214 | n=218
5 ntent JgHHH : JTHRE | TRk | gk | SRk | A3wkk | DRk
- ntention n=237 n=214 | n=221 | n=221 | n=210 | n=218 | n=222
. G1HFE | GOwak JowkE | 5wk | gTRek | 3k | g
3. Attitude n=233 | n=234 | * | n=214 | n=213 | n=205 | n=210 | n=214
4. Subjective 6% | Towkk | g3 : JowkE | 51wk | pgwex | ]
norms n=237 | n=238 | n=234 n=220 | n=209 | n=217 | n=221
5. pRC 50%k | 7wk | Squex | gowkk : 34wk | 40wk | 7%
: n=237 | n=238 | n=234 | n=238 n=209 | n=218 | n=221
O G1FFE | 50wwk | sQuwk | gokrx | gQwik 31kE | 5%
SUpervisor n=230 | n=230 | n=226 | n=230 | n=230 ! n=206 | n=210
norms
7. Descriptive 39%Hk | A3wak | DGk | 3k | gQwkE | 37wk : -01
norms n=232 | n=232 | n=228 | n=232 | n=232 | n=227 n=218
8. Journey safety 16* 13* .07 .10 .10 12 -.09 1
participation n=237 | n=237 | n=233 | n=237 | n=237 | n=230 | n=232

***Correlation is significant at .001 (2-tailed)
**Correlation is significant at .01 (2-tailed)
*Correlation is significant at .05 (2-tailed)
Light grey shaded cells represent correlations for the night survey and white cells represent
correlations for the day survey

The assumptions of linearity, independence of errors, homoscedasticity, and
normality of residuals were met (Tabachnick & Fidell, 2007). Residual and scatter

plots indicated that the assumptions of normality, linearity and homoscedasticity

were all satisfied.

10.5.2 Predictors of workers’ intention to drive home immediately following

day shifts

In order to assess the relationship between identified constructs and intention
following day shifts, a series of hierarchical multiple regression analyses were used
to explore the relationship between the TPB constructs and intention to drive home
immediately following shifts. The procedure was based on previous research which
has been frequently used to assess behavioural intentions using the TPB (Ajzen,

1991; Cooke, Sniehotta, & Schiiz, 2007; Hankins, French, & Horne, 2000). A two-
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step hierarchical regression was conducted to test the hypothesised relationships. The
TPB variables of attitude, subjective norms, and PBC were entered on the first step.
On the final step, perceived supervisor norms, descriptive norms, and journey safety

climate were entered. The results of the analysis are reported in Table 10-5.

Table 10-5.

Hierarchical regression for variables predicting workers' intention to drive immediately
following day shifts

95% C.I. adi .
B Lower  Upper b p VIF R R? AR
Step 1 7372
Attitude 30 20 40 27 .000%%* 173
Subjective 41 31 52 42 .000%% 233
norms
PBC 41 27 55 29 .000%%  2.06
Step 2 7473 .01
Attitude 30 19 40 27 .000%*  1.89
Subjective 39 27 50 39 .000%*  2.85
norms
PBC 37 22 51 26 .000%% 217
Descriptive 17 03 30 10 .016%* 1.8
norms
Perceived
supervisor .01 -.09 A1 .01 812 2.03
norms
Journey safety g _04 2 05 172 1.04
participation

®HEp< 001, **p < .02, *p < .05

Step one of the hierarchical regression analysed the influence of attitude,
subjective norms, and PBC on intention. These TPB constructs predicted 73% of the
variance in intention to leave immediately, (3, 217) = 192.49, p = .000. The final
step of the hierarchical regression included descriptive norms, perceived supervisor
norms and journey safety participation as independent variables. The inclusion of
these three constructs explained a further 0.6% of the variance in intention to leave
immediately following day shifts, F(3, 214) = 2.47, p = .06. This finding was

approaching significance.

282 Chapter 10: Examination of Individual and Social Influences on Commuting Behaviour — Applying the TPB



At step two of the hierarchal regression, attitudes, subjective norms, PBC, and
descriptive norms were revealed as positive, statistically significant predictors of

workers’ intention to drive immediately following day shifts (see Table 10-5)%°.

10.5.3 Predictors of workers’ intention to drive home immediately following

night shifts

The same procedure as in the previous section (see Section 10.5.2) was applied
to test the predictors of workers’ intention to drive home immediately following

night shifts. Results are reported in Table 10-6.

Table 10-6.

Hierarchical regression for variables predicting workers’ intention to drive home
immediately following night shifts

95% C.I. L Ad .
B Lower  Upper b p VIF R R’ AR

Step 1

Attitude 39 27 51 33 .000%%* 224 77 .77

Subjective 36 25 48 34 .000%%* 271

norms

PBC 45 30 59 31 .000%%* 223

Step 2

Attitude 32 20 44 27 .000%%* 258 79 78 02%*

Subjective 36 24 48 34 .000%%* 296

norms

PBC 40 26 54 28 .000%%* 243

Descriptive 22 08 36 A1 .003%* 125

norms

Perceived

supervisor .06 -.04 17 .05 239 1.68

norms

Journey safety ., ¢ 01 -07  043*  1.06

participation

®HEp< 001, **p < .02, *p < .05

20 An additional analysis was performed to control for distance home (kilometres) and number of
years in industry. These two variables were entered at step 1 of the hierarchical multiple regression
analysis, with the TPB and additional independent variables being entered in the same sequence as
presented above at steps 2 and 3. Distance and years in the industry were not statistically significant
predictors of intention following day shifts. There was no change in the predictors of intention when
controlling for these variables.

Chapter 10: Examination of Individual and Social Influences on Commuting Behaviour — Applying the TPB 283



The results revealed a similar outcome for the hierarchical regression following
day shifts. Attitude, subjective norms, and PBC statistically significantly predicted
intention, F(3, 197) = 222.51, p = .000, explaining 77% of the variation in intention.
The inclusion of descriptive norms, perceived supervisor norms, and journey safety
participation as independent variables in step two of the hierarchical regression led
to a statistically significant increase in R* of .013, F(3, 194) = 5.30, p = .002 in
predicting intention to leave site immediately following night shifts.

As with the results revealed in the previous section in respect to day shifts at
step two of the hierarchical multiple regression, intentions to drive immediately
following night shifts were positively and statistically significantly predicted by
attitudes, subjective norms, PBC, and descriptive norms (see Table 10-6) 2. Journey
safety participation negatively predicted intention. This negative relationship was

statistically significant.

10.6 DISCUSSION

This study explored and statistically examined the remaining key influences of
the travelling workforce, individual factors and social (normative) factors, with
consideration afforded to some journey characteristics (distance home),
organisational factors (journey safety participation) and demographics (number of
years in the industry) (see Figure 10-1). The study tested 10 hypotheses (see Section
10.2). The key objective of this study was to respond to Research Questions 4 and 5.
Building on the in-depth interviews and literature review, Study 4b examined the use
of the TPB as a model to explain the behavioural intentions of mine workers driving
home immediately following shift blocks. Given the findings of the in-depth
interviews and following some preliminary analyses in Study 4a, several additional
constructs were examined in addition to the traditional TPB constructs. These

additional constructs aimed to further explain normative influences and safety

21 As with the day shift sample, an additional analysis was performed to control for distance home
(kilometres) and number of years in industry. Distance and years in the industry were not statistically
significant predictors of intention following night shifts. Again, there was no change in the predictors
of intention when controlling for these variables.
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climate from a task-specific perspective. The following sections discuss the results
and implications from practical and theoretical perspectives. The final section of the
chapter discusses the application of the TPB to understanding intentions of driving
home immediately after shifts, presents strengths and weaknesses of the study, and

summarises the findings.

10.6.1 Individual and normative influences measured using the TPB

Individual factors, as contemplated by the TPB, are associated with attitude,
subjective norms and PBC. The relationship between these individual constructs and
intention was measured. The following sections discuss the findings of the day and

night surveys and discusses the support for each hypothesis.

10.6.1.1 TPB predictors of behavioural intentions

A hierarchical multiple regression was performed to explore the application of
the TPB to this context. The first step of the regression analysis (see Section
10.3.1.3) examined the TPB constructs of attitude, subjective norms and PBC. Each
of the TPB constructs statistically significantly predicted intention to drive home
immediately following day and night shifts. The TPB constructs of attitude,
subjective norms and PBC explained a large amount of variance in behavioural
intention for both the day (73%) and night (77%) surveys, with each TPB construct
significantly predicting the variance in intention in this first step, with only a small
increase of 1% of the explained variance in intention for both day and night shifts
when including descriptive norms, perceived supervisor norms and journey safety
participation. The variables examined report a large proportion of the variance of
intention to drive home immediately following both day and night shifts. The
strength of this finding is evident when considering other road and workplace studies
which have used the TPB, and report large findings when explaining over 50% of the
variance in intention (e.g., Elliott, Armitage, & Baughan, 2005; Evans & Norman,

2003; Fogarty & Shaw, 2010; Rivis et al., 2011).
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Step two of the hierarchical regression included additional normative
constructs and journey safety participation. The results demonstrated that those
participants with a positive attitude toward the behaviour, who perceived greater
approval from significant others, who had a greater perception of control, and who
perceived others in the industry engaged in the behaviour, were associated with an
increased intention to drive home immediately following day shifts. For the night
sample, those participants with a positive attitude toward the behaviour, who
perceived greater approval from significant others, who had a greater perception of
control, who perceived that others in the industry engaged in the behaviour, and who
were less likely to apply safe journey practices, were associated with an increased
intention to drive home immediately.

PBC strongly, positively influenced intention. PBC was the strongest predictor
of intentions for the night sample, when accounting for attitude, subjective norms,
descriptive norms, perceived supervisor norms, and journey safety participation. The
strength of the PBC construct is consistent with previous research (Armitage &
Conner, 2001). The relevance of PBC to driving home immediately following a shift
can be discussed in the context of the extent that leaving immediately is within
individual control. The in-depth interviews (Chapter 7) and the critical review
(Chapter 5), describe a high level of workplace control in respect to safety rules on-
site in general. The difference between site-related behaviours and this off-site
related behaviour of commuting is evident in the findings presented in Chapter 5,
whereby the grey, blurred boundaries are discussed. If fatigue management in respect
to commuting were a little clearer, there may have been a negative relationship
between PBC and intention to leave immediately, or no relationship at all, rather than
the strong positive relationship observed.

Attitude toward the behaviour also statistically significantly predicted an
increase of intentions when analysing the complete model for both the day and night
samples. This finding is consistent with previous research when examining meta-

analyses (Godin & Kok, 1996), as well as specific studies within road safety research
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(Elliott et al., 2007; Fogarty & Shaw, 2010). Attitude, as a combination of both
instrumental and affective attitudes, informs the positive or negative evaluation of
leaving site immediately following a shift. On average, respondents tended more
toward the positive end of the scale when associating leaving immediately after day
shifts, but tended to be closer to neutral following night shifts. The positive result of
attitude toward the behaviour indicates that in general, these workers have a positive
association toward driving home from site immediately following shift. As
highlighted in the in-depth interviews, given that these workers see the drive as ‘their
time’ and they ‘just want to get off site’, this positive association with intention to
drive home immediately is not surprising.

The final TPB predictor, subjective norms, was also a strong, positive predictor
of intentions for both the day and night samples, which was a surprising finding. This
finding was observed despite previous meta-analyses identifying subjective norms as
a weak predictor of intention (Godin & Kok, 1996). The limitation of the findings
drawn in some meta-analyses is the variation in the context of the behaviour; this
limitation is despite Ajzen (1991, p. 188) arguing that “the relative importance of
attitude, subjective norm, and perceived behavioural control in the prediction of
intention is expected to vary across behaviours and situations”. When categorising
behaviour-type, the correlations between subjective norms and intention and
behaviour are strongest when the behaviour has an element of risk (McEachan et al.,
2011). In the current study, subjective norms were found to be a strong, statistically
significant predictor of increased intention for both the day and night samples.
Subjective norms were the strongest predictor of intentions for the day sample. The
strong positive relationship between subjective norms and intentions identified in the
current research may be associated with the risky nature of the behaviour, and the
reliance on the support and opinions of others to assist and approve of driving home
immediately despite those risks. Given the strong reliance on the opinions of
significant others in respect to driving home immediately after shifts, there is an

obvious opportunity to target education messaging toward these reference groups in
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an attempt to change the behavioural intentions of these workers following both shift
types.

The results reported in Study 4b support Hla, H1b, and Hlc in respect to
intention to leave site following day and night shifts, supporting the use of the TPB
to explain driving intentions immediately following shifts. This finding reflects the
findings of previous research that the TPB can predict behavioural intentions (Ajzen,
1991) and suggests that attitudes, subjective norms, and PBC are good predictors of
intentions in this context for both day and night samples. Overall, the TPB was a
very useful framework to assist in explaining the phenomenon of why mine workers
drive home immediately following shift blocks. As posited by Ajzen (1998), how
well attitudes, subjective norms and PBC predict intention will be different
depending on the behaviour, situation and context under examination. As identified
in the current study, the importance of the TPB variables differed in the current study
compared to meta-analyses and other studies which use the TPB to explain intention

and behaviour.

10.6.1.2 Additional predictors of behavioural intentions

The addition of the normative influences and journey safety participation
statistically significantly increases the amount of variance explained in intention for
the night shift sample and shows that normative factors are important in the
assessment of intention to leave site immediately following night shifts (see Table
10-6). An assessment of adjusted R? revealed that these findings are not purely due to
the inclusion of additional independent variables, as the adjusted R? value increases
in the second step of the regression procedure (Hankins et al., 2000). For the day
sample, the inclusion of the normative influences increases the amount of variance
explained in intention; however, this result, while not statistically significant at a
95% level of confidence, is approaching significance (p = .07) (see Table 10-5). As
with the night shift sample, the adjusted R? value increased in the second step of the

procedure, indicating that the result is not due to the inclusion of additional variables.
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There was self-reported support for normative beliefs in respect to co-workers,
supervisors, and the industry in general (see Section 7.5.2). While the influence of
perceived co-worker norms was unable to be measured in the current research
program, the analysis showed that there was no relationship between perceived
supervisor norms and intention following day or night shifts. Therefore, H2b was not
supported in respect to workers leaving site immediately following day shifts. While
the inclusion of perceived supervisor norms did not explain variance in intention, the
finding itself is important given the reference to supervisors in the in-depth
interviews themselves driving home immediately following a shift. Given that the in-
depth interviews revealed that the workers’ perception is that the journey home is
their responsibility, the lack of relationship between what the supervisor ‘thinks’
about the worker driving home immediately following shifts and the intention to
drive immediately is not surprising. Workers’ intentions are not influenced by their
supervisors’ agreement with the behaviour of driving home immediately following
day or night shifts or if they engage in that behaviour themselves. Practically, this
result demonstrates that providing education material through the supervisory team
on-site may have little to no influence on worker intentions. This research revealed
these normative influences were applicable at the industry level but not in respect to
the specific reference group of supervisors.

Descriptive norms positively statistically significantly predicted intention to
leave site immediately following day and night shifts. This finding provides support
for H3. The positive relationship between descriptive norms and intention describes
that intention to drive immediately is influenced by the workers’ perception of what
everyone else in the industry does. While the positive relationship between
descriptive norms and intention was as hypothesised, the relationship was not as
strong as in previous research (Rivis & Sheeran, 2003). Despite the difference in
strength between the current study and previous research, this research program

provides evidence for the continued support for the inclusion of industry
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(descriptive) norms as a predictor of intention in the TPB. The inclusion of this
construct has the support of previous research (Rivis & Sheeran, 2003).

The results revealed that there was no statistically significant relationship
between journey safety participation and intention for the day shifts. However, for
the might sample there was a negative, statistically significant relationship with
intention. This finding indicates that those who are less likely to apply safe journey
practices are more inclined to hold the intention to leave immediately following night
shifts. Based on the theory presented in Section 2.9.5, this finding means that there
would be limited contribution to the safety environment on site by those who hold an
intention to drive home immediately following night shifts. This finding is not
surprising given that these workers do not consider that the site has any responsibility
in respect of journey safety, the high-level of safety awareness exhibited in the in-
depth interviews (see Section 7.4.3) and the relationship between site safety and
journey safety reported in Section 9.6.2.1. However, as explained in Section 9.5.1,
this finding should be treated with caution: future research should consider the
inclusion of this variable for further assessment.

Injunctive norms and perceived co-worker norms were not tested for the
reasons outlined in Section 10.4.1 and habit was not tested due to the reasons

outlined in Section 10.5.1, hence there are no findings for H2a, H4a, H4b, and H35.

10.6.1.3 Summary of results addressing hypotheses

The summary of the hypotheses tested in this study is presented in Table 10-7.
Overall, the results of this study provided support for the efficacy of the TPB in
predicting intentions associated with driving home immediately following both day

and night shifts.
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Table 10-7.

Summary of results addressing the hypotheses

Support

Hypotheses Day shift  Night shift

Not tested

Hla. Attitude will positively influence behavioural
intentions to drive home immediately following a shift v v
block

H1b. Subjective norms will positively influence
behavioural intentions to drive home immediately v v
following a shift block

Hlc. PBC will positively influence behavioural intentions v v
to drive home immediately following a shift block

H2a. Perceived co-worker norms will positively influence
behavioural intentions to drive home immediately
following a shift block

H2b. Perceived supervisor norms will positively influence
behavioural intentions to drive home immediately X X
following a shift block

H3. Descriptive (industry) norms will positively influence
behavioural intentions toward driving home immediately v v
following a shift block

H4a. Social injunctive norms will negatively influence
behavioural intentions toward driving home immediately
following a shift block

HA4b. Personal injunctive norms will negatively influence
behavioural intentions toward driving home immediately
following a shift block

H5. Habitual behaviour will positively influence
behavioural intentions to drive home immediately
following a shift block

H6. Journey safety participation will negatively influence
behavioural intentions to drive home immediately X v
following a shift block

Key:
v': Support for hypothesis within sample
x: No support for hypothesis within sample or hypothesis not tested

10.6.2 Implications

There are both theoretical and practical implications associated with the

findings of Study 4b. These implications are somewhat intertwined and therefore will

be discussed together. From the perspective of the TPB predictor, subjective norms,

the strength of the relationship between the influence of important others and

intention is unusual (Godin & Kok, 1996). This finding supports the proposition of

McEachan et al. (2011) that reliance on the influence of important others in risky
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situations, such as driving home following long shifts, is strengthened. Future
research using the TPB to assess intentions and risky behaviours should further
assess this relationship. The strong relationship identified in the current study further
supports the exploration of specific reference groups in line with the social norms
approach (e.g., White et al., 2009). The exploration of these specific reference groups
within the current research demonstrated theoretical implications for the inclusion of
industry (descriptive) norms into future TPB research. As discussed in Section
10.6.1.2, there is support in previous literature for the ongoing inclusion of
descriptive norms, which is supported by this research.

From a practical perspective, an understanding of the positive influence of the
prevalence of the behaviour in the industry on intention indicates a need to change
industry thinking. Further research is required to understand the actual prevalence of
the behaviour in the industry prior to considering an appropriate intervention.
Beyond these implications and opportunities for interventions, practically the
findings about normative influences demonstrate that interventions should target
those who are important to the individual, and given that there is no relationship
between perceived supervisor norms and intention, these messages should not be
delivered by supervisors. Education and messages should perhaps target significant
others, rather than just the worker.

Implications resulting from the positive relationship between attitudes and
intentions are practical in nature and provide additional understanding about
workers’ perceptions of driving immediately after shift. Assessing attitudes indicates
that these workers do not perceive that driving home immediately after shift is
wrong. On average, the day shift sample tended toward the positive end of the scale,
and the night shift sample responded closer to neutral. This difference indicates that
that there is a less positive evaluation of the behaviour following a night shift, which
possibly explains why these workers are more inclined to stay on site for a few hours
following a night shift to take a break. However, a few hours break after shift does

not negate the risk associated with the sleep debt and finishing night shifts. Future
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studies could further investigate the perceived differences in risks between day and
night shifts to identify opportunities for interventions, given the difference in attitude
between the day and night sample.

There is a strong positive relationship between PBC and intention, indicating
that the worker considers that driving home immediately following a shift is within
their control. This supports the finding in Study 2b that the workers’ expectations
override organisational policies and that enforcement is very difficult. Given the
strong positive relationship between PBC and intention, it is clear that organisational
policies are not taken into consideration by these workers, which is supported by the
findings of the focus group (Study 2b) and the in-depth interviews (Study 3).
Practically, additional education is required in respect to whose responsibility it is if
something were to happen on the way home, particularly given the misalignment
between practice and policy.

Finally, there is also limited support for the consideration of safety climate
concepts, particularly when there is a perception of a safety risk (e.g., driving after a
night shift when tired). Future research of these concepts in work-related, road safety

studies is warranted.

10.6.3 Strengths, limitations and future research

A key strength of this study is the use of a well-validated theoretical
framework. The sample was relatively large (day » = 239, night n = 222) drawn from
one mine site in the Bowen Basin. This mine site is a DIDO mine with a limited
number of workers opting to FIFO. There are limitations in the generalisability of
these results given the focus of this study on one DIDO site. Since there was such a
high response rate (93.7%), which included representation across all levels of the
organisational structure, it is argued that the sample is generally representative of the
mining population. Furthermore, while the sample was only drawn from one mine

site, the average number of years in the industry for participants indicates a high
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level of experience in the industry. However, future research should consider similar
research across multiple sites.

Chapter 10 provides support for the use of the TPB to explain the immediacy
of workers driving home after shift. This chapter contributes to research evidence on
the applicability of the TPB in understanding factors which influence driving
intentions immediately following both day and night shifts. Moreover, there is some
support for the predictive utility of an extended TPB (additional normative factors
and task specific safety climate factors) in this context. Practically, interventions
should respond to the positive association of driving home immediately following
shift blocks.

There are limitations associated with this study which should be
acknowledged. Due to operational requirements, a subsequent measure of behaviour,
as contemplated by the TPB procedure (Ajzen, 2002a), was unable to be obtained.
The results, therefore, only report worker intentions to drive home immediately
following shifts. There is research which supports intentions as a strong predictor of
behaviour (Sheeran, 2002). There is strong support in Chapter 9 that intention to
drive immediately following a shift leads to the worker actually leaving site
immediately following both day and night shifts (see Section 9.7.2.1).

The participants were asked to self-report their journey following shift blocks.
The self-reporting requirement and the completion of the surveys during work hours
may have led participants to respond in line with company commuting policy. It is
noted that 51% of respondents admit to leaving site within two hours of the shift
block, suggesting that participants understood that the information they provided was

confidential.

10.7 CHAPTER SUMMARY
Chapter 10 presented the second analysis of Study 4. The chapter has mainly
explored individual and social influences which influence worker intentions and

behaviour to drive home immediately following shift blocks. The chapter reported
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the TPB as a very useful theoretical framework to explain worker decisions in
respect to driving home immediately following day and night shifts.

The next chapter reports the findings associated with the final analysis of Study
4. Chapter 11 also examines individual and social influences on commuting
behaviour with a focus on behavioural, normative and control beliefs as posited by
the TPB. The chapter will report on a series of multiple regression analyses

conducted in line with the methods proposed by von Haeften et al. (2001).
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Chapter 11: Ciritical Beliefs of Driving Home
Immediately after Shifts

11.1 INTRODUCTION

Chapter 11 represents the final chapter of three chapters which report the
findings of Study 4. Similar to Chapter 10, Chapter 11 (Study 4c) also reports on
individual and social factors that influence intention to drive immediately after shifts.
More specifically, Chapter 11 analyses the critical beliefs associated with that
intention. The aim of this study was to refine the outcomes of the in-depth interviews
using the TPB as a theory-led approach to guide analysis. The study focuses on
exploring behavioural, normative, and control beliefs through a critical beliefs
analysis. This chapter contributes to the overall research program by addressing
Research Objective 3 to explore and examine the interrelations between individual,
social, organisational and situational influences on worker commuting behaviour
and how these key influences impact workers’ decisions about driving home shortly
after a shift block. Study 4c also addresses Research Objective 4 to identify
opportunities for interventions regarding driving home from site immediately
following a shift block.

Section 11.2 describes the rationale for the focus of Study 4c. The method used
to analyse the critical beliefs is described in Section 11.3. The results for each step of
the analysis is then reported (Section 11.4). Section 11.5 discusses the key findings,
the theoretical and practical implications (opportunities for interventions), strengths
and limitations, as well as direction for future research, with Section 11.6

summarising the chapter.

11.2 STUDY AIM AND RESEARCH OBJECTIVES
While opportunities for interventions were discussed in line with the results
reported in Chapter 10 (Section 10.6.2), those interventions discussed in the previous

chapter were quite broad. More specific opportunities for interventions can be

Chapter 11: Critical Beliefs of Driving Home Immediately after Shifts 297



identified through understanding the most salient beliefs underpinning individual
intentions and behaviour (von Haeften et al., 2001). In order to understand where
future research and industry should focus their attention, it is important to understand
the most critical beliefs (advantages, disadvantages, approvers, disapprovers,
facilitators, and barriers) associated with workers’ decision to drive home
immediately after finishing a shift block. Chapter 11 analyses and discusses these
critical beliefs, and identifies opportunities for interventions to address the
limitations associated with current organisational policies in line with Research

Objective 4.

11.3 METHOD — ANALYSING TPB BELIEFS

The in-depth interviews identified salient beliefs influencing worker intentions
to leave site immediately following a shift block which were identified during the in-
depth interviews (Section 7.5.3). The following sections report on the preliminary
results associated with underlying beliefs associated with attitudes, subjective norms
and PBC. As described in Chapter 2, underlying beliefs influence each behavioural
antecedent in the TPB. As such, it is expected that underlying beliefs (behavioural,
normative, and control beliefs) should be correlated with intention and behaviour.
For the purpose of this study, the examination of underlying belief constructs was not
associated with specific hypotheses. The relationship of each critical belief item and

intention’’ was measured in line with the method proposed by von Haeften et al.

(2001).

11.3.1 Ciritical beliefs approach

A theory-based approach to assessing the determinants of behavioural intention
provides an understanding of the key contributors of individual decisions and
resulting behaviour. Approaching behavioural analysis using the TPB identifies the

variation in underlying beliefs between those who engage in the behaviour and those

22 The critical belief items were not measured against behaviour, given a measure of behaviour was
not collected during the survey period due to the limitations previously described (see Section 8.3).
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who do not (von Haeften et al., 2001). As discussed in Section 2.9.1, the TPB is
useful to understand a variety of behaviours, but is also useful in identifying
opportunities for theory-based interventions — a key research objective. Theory-based
interventions based on the TPB have been developed to support behavioural change
in a variety of contexts, including breast self-examination (Mason & White, 2008),
concealed texting while driving (Gauld, Lewis, & White, 2014), compliance with
speed limits (Elliott et al., 2005), and condom use (von Haeften et al., 2001), with
three of these examples opting for the approach proposed by von Haeften et al.
(2001). The TPB constructs of attitude toward the behaviour, subjective norms, and
PBC are based on underlying beliefs (see Section 2.9.1). Literature posits that in
order to change intention, interventions should target one or more of attitudes,
subjective norms and PBC (Mason & White, 2008; von Haeften et al., 2001).
However, in addition to considering attitude, subjective norms and PBC,
interventions should primarily focus on the underlying beliefs that most strongly

predict behavioural intention to increase effectiveness (von Haeften et al., 2001).

11.3.2 Study design and procedure

The behavioural, normative, and control beliefs identified during the in-depth
interviews and the inclusion of each belief were discussed in Chapter 7 (see Section
7.5.3). As described previously, a questionnaire was developed for the purpose of
Study 4. Study 4c examines which of these identified beliefs predicts workers’
intention to leave site immediately following day and night shifts. As discussed in
the previous chapters, a subsequent measure of behaviour was unable to be obtained
due to operational requirements. The independent variables represent behavioural
beliefs (advantages and disadvantages of performing the behaviour), normative
beliefs (those who approve or disapprove engaging in the behaviour), and control
beliefs (facilitators and barriers). These independent variables are tested against
behavioural intention in accordance with the method proposed by von Haeften et al.

(2001). Industry experts described a difference between the behaviour of workers

Chapter 11: Critical Beliefs of Driving Home Immediately after Shifts 299



finishing day shifts and those finishing night shifts, so scores on the dependent
variable intention were analysed for both the day and night samples. Respondents
were requested to provide responses to intention to drive home immediately

following a shift on a continuous scale.

11.3.2.1 Measures

Statements associated with measuring critical beliefs were developed in line
with the methods proposed by Ajzen (1991, 2002b) (see Section 8.4.1.2). Items
measuring critical beliefs were in line with the behavioural, normative, and control
beliefs identified in Section 7.5.3. The dependent variable in this analysis was

intention to drive home immediately following a shift in the last month.

11.3.2.2 Participants

Participants were recruited via convenience sampling. The method used to
recruit these participants and information about data collection and confidentially has
been previously detailed in Section 8.5. An overview of the profile of the participants

can be found in Section 9.4.

11.3.2.3 Analysis

In line with the method proposed by Von Haeften et al. (2001), the critical
beliefs were analysed using a three-stage approach. This approach provides a method
to identify the most salient beliefs when a large number of critical beliefs are being
analysed (Gauld, Lewis, White, & Watson, 2016). Each step was performed twice to
analyse critical beliefs following both a day and night shift. The first step analysed
the correlations with intention and each of the belief statements. The second step of
the procedure requires those beliefs which were significantly correlated with
intention to be analysed using multiple regression. Four multiple regressions were
performed, one for behavioural beliefs; normative beliefs and control beliefs were
split between facilitators and barriers due to the large number of items. Two

additional multiple regressions were performed in line with the stepwise approach
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using those critical beliefs which were found to have a statistically significant
relationship with intention in step two. This final step analysed the statistically

significant results identified in step two using intention as the dependent variable.

11.3.2.4 Missing data

Data were screened to ensure that responses had been entered correctly and to
review missing values. Missing data were deleted pairwise in order to minimise the
impact of deletion (Tabachnick & Fidell, 2007). The outcome and treatment of
missing data were consistently applied in Studies 4a, 4b, and 4c and was detailed in

Section 9.3.1.4.

11.4 RESULTS

The following section presents the results in line with the stepped approach
described above. The assumptions of linearity, independence of errors,
homoscedasticity, and normality of residuals were met (Tabachnick & Fidell, 2007).
Residual and scatter plots indicated the assumptions of normality, linearity and
homoscedasticity were all satisfied, and collinearity statistics (e.g., VIF) were within

acceptable limits (i.e., less than 10) (Tabachnick & Fidell, 2007).

11.4.1 Step 1 - Correlations of critical beliefs with behavioural intention

The first step required assessing the correlation of each critical belief with
behavioural intention. Complete results of the correlations of behavioural beliefs,
normative beliefs and control beliefs (facilitators and barriers) with intention are
presented at Appendix E (see Table 13-1, Table 13-2, and Table 13-3). Those critical
beliefs which were significantly correlated with behavioural intention for both day
and night shifts are presented in Table 11-1 and Table 11-2, respectively. In line with
the analysis of von Haeften et al. (2001), these beliefs were included in Step 2 of the

analysis.
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Table 11-1.

Critical beliefs significantly correlated with intention — day shifts

Critical belief

Behavioural beliefs

Putting others at risk
Putting me at risk
Getting home as soon as
possible

Breaking the road rules
Uninsured

Involved in a crash
Involved in a near miss

e Comply with SSE * Takingarisk
instructions
Normative beliefs o  Family e Co-workers
e Friends e  Supervisor
Control beliefs - Carpooling Experienced distance driver
facilitators Car made for country roads

Following what others do
Needing to be somewhere
Routine

My family want me home

Sick of being on site
To get the drive over with

Control beliefs - barriers

Avoiding dawn/dusk driving
Avoiding night driving
Feeling tired

Training in fatigue
management
Not get home tired

Table 11-2.

Critical beliefs significantly correlated with intention — night shift

Critical belief

Behavioural beliefs

Putting others at risk
Putting me at risk
Making the most of my time

Getting off site as soon as
possible Comply with SSE
instructions

off e Breaking the road rules
e Seeing my family as soonas  * Umnsure(.i
possible e Involved in a crash
e Getting home as soon as e Involved in a near miss
possible e Taking arisk
Normative beliefs e Family e Co-workers
e Friends e Supervisor
Control beliefs - e Carpooling e  Experienced distance driver
facilitators e Tollowing what others do e Car made for country roads
e Needing to be somewhere » Sick of being on site
e Routine e To get the drive over with
e My family want me home
Control beliefs - barriers ¢ Family concerns e Wanting to get home in one
e  Complying with site rules piece .
e Avoiding dawn/dusk driving ®  Not get home tired
e  Seeing a crash occur
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11.4.2 Step 2 - Regression analyses of critical beliefs

The second step required those beliefs significantly correlated with intention to
be analysed using multiple regression. Complete results of the second step of the
procedure are presented at Appendix E (see Table 13-4, Table 13-5, Table 13-6, and
Table 13-7). Those critical beliefs which significantly predicted behavioural
intention following regression analyses for both day and night shifts are presented in
Table 11-3. These beliefs presented in Table 11-3 formed the basis for Step 3 of the

analysis.

Table 11-3.

Step 2 — Critical beliefs that significantly predicted intention

Day shift

e Putting others at risk . Frien.ds

e  Getting home as soon as possible * Routine

e  Uninsured e My family want me home
e Family

Night shift

e  Putting others at risk * Carpgoling

e Involved in a crash ° Rputlne . .

e Involved in a near miss * Sick of being on site

e Family e Not get home tired

11.4.3 Step 3 — Critical beliefs underpinning behavioural intentions to drive

home immediately following shifts

The final multiple regression analysis required all significant beliefs to be
included in the same regression analysis. The results from the final multiple
regression analyses which revealed the significant critical beliefs predicting

behavioural intentions are presented in Table 11-4 and Table 11-5.

11.4.3.1 Critical beliefs underpinning behavioural intentions
following day shifts
The final analysis using von Haeften et al.’s (2001) procedure analysed the

ability of behavioural beliefs (putting others at risk, getting home as soon as possible
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and uninsured), normative beliefs (family and friends) and control beliefs (routine
and family want me home) to predict infention. These critical beliefs predicted 56%
of the variance in intention to drive home immediately, F(8, 226) = 56.60, p = .000.

The results of the multiple regression analysis are presented in Table 11-4.

Table 11-4.

Step 3 - regression of critical beliefs predicting workers' intention to drive home
immediately following day shifts

Critical beliefs B 95% C.1. VIF
Putting others at risk - 17%* [-.27,-.07] 1.40
Getting home as soon as possible 4% [.03,.24] 1.14
Uninsured -.09 [-.18, .01] 1.48
Family 29%** [.14, .45] 4.71
Friends 15 [-.02, .32] 4.64
Routine .08 [-.02,.18] 1.68
My family want me home .07 [-.05, .18] 1.73

#HEy< 001, ** p < .02, *p < .05

The multiple regressions revealed that there were behavioural and normative
beliefs that were statistically significant predictors of intention to drive home
immediately following day shifts (see Table 11-4). The behavioural belief of putting
others at risk had a significant negative relationship with intention, indicating that
these workers are conscious of other road users or passengers when forming their
intentions to drive home immediately following day shifts. Intention to drive home
immediately was positively influenced by the advantage of getting home as soon as
possible, which is in line with the findings of the in-depth interviews (see Section
7.4.5). Finally, examination of the normative belief of family revealed a positive,
statistically significant relationship with intention, indicating that, on balance, the
workers sampled perceive that their families approve of them intending to drive

home immediately after day shifts.
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11.4.3.2 Critical beliefs underpinning behavioural intentions
following night shifts

The final step analysed the ability of behavioural beliefs (putting others at risk,
involved in a crash and involved in a near miss), normative beliefs (family), and
control beliefs (routine, carpooling, sick of being on site, and not get home tired) to
predict intention to drive home immediately following night shifts. These critical
beliefs predicted 67% of the variance in intention to drive home immediately, F(8,
209) = 51.66, p = .000. The results of the multiple regression analysis are presented
in Table 11-5.

Table 11-5.

Step 3 - regression of salient beliefs predicting workers' intention to drive home
immediately following night shifts

Critical beliefs B 95% C.1 VIF
Putting others at risk - 15%* [-.27, -.03] 2.16
Involved in a crash .19 [-.03, .41] 6.87
Involved in a near miss -.14 [-.38, .10] 7.62
Family 26%** [.16, .36] 1.88
Carpooling 10%* [.01, .18] 1.34
Routine 32k [.22, .42] 1.91
Sick of being on site L T7EEE [.08, .25] 1.43
Not get home tired -11* [-.20, -.01] 1.29

#HEp< 001, ** p < .02, *p < .05

The results presented in Table 11-5 revealed statistically significant
relationships between a number of behavioural beliefs, normative beliefs, and control
beliefs with intention. Similar to the day shifts sample, the behavioural belief of
putting others at risk negatively predicted intention to drive immediately following
night shifts and family approval positively predicted intention. Routine and being sick
of being on site also positively predicted intention. However, this relationship was

only evident in the night shift sample.
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11.5 DISCUSSION

Study 4c examined the critical beliefs which significantly predicted intention to
drive home immediately following day and night shift. Salient beliefs assessed in this
study were associated with behavioural beliefs, normative beliefs, and control
beliefs. As highlighted earlier, these beliefs underpin each antecedent of intentions in
the TPB framework. This chapter identified the most salient beliefs (advantages,
disadvantages, approvers, disapprovers, facilitators, and barriers) associated with
workers’ intentions to drive home immediately following a shift block.

The disadvantage of putting others at risk was a negative predictor of intention
across both the day and night samples. The findings of the in-depth interviews report
that these workers are cognisant of the risks associated with the commute (see
Section 7.4.3 and Section 7.4.9). Therefore, workers are aware that holding an
intention to drive home immediately following shift blocks has the potential to put
others at risk. The discussion in Chapter 7 in respect of the high safety awareness of
these workers (see Section 7.5.5.3) is supported by the finding that these workers are
aware that driving home immediately is risky and may directly affect other road
users.

Getting home as soon as possible is a clear advantage of driving home
immediately following a shift block. However, this advantage was only identified as
a predictor of intentions in the day shift sample. The in-depth interviews (Chapter 7)
and the focus group (Chapter 6) both support workers’ desire to get home as soon as
possible. There have been several reasons posited throughout the thesis (see Section
6.4.3.3) regarding the motivations and workers’ reliance on the lifestyle roster.

Sick of being on-site was a common theme in the in-depth interviews and was
supported as a facilitating control belief following night shifts. Sick of being on site
had a positive, significant relationship with intention to drive immediately following
night shifts. As highlighted in the in-depth interviews, close to the end of their shift,
these workers just want to get home and get away from the isolation of mining life.

Night shift is particularly isolating and difficult, which may explain the relationship
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between this facilitating belief and intention to drive home immediately following a
night shift.

Family support of workers’ intention associated with driving home
immediately at the end of both day and night shifts was a positive relationship for
both the day and night samples. This result indicates that family approves of workers
driving home immediately following day and night shift blocks, which at first glance
is inconsistent with the findings of the in-depth interviews (see Section 7.4.10).
However, the in-depth interviews also described that significant others, while
conscious of the risks to their loved one, trust their judgement regarding the
commute. An explanation for the approval associated with this normative belief may
be due to the family trusting the workers’ judgement to leave at a time that they will
be safe to drive home. Family approval should be examined further in future
research, particularly in respect of whether the family understands and comprehends
the risks associated with leaving site immediately. Given the measure of family
approval is the perception of the worker, it is important to understand if there is a
misalignment between the perception of the worker and the actual approval of the
family. According to the social norms approach, providing normative feedback to
correct misperceptions of norms is critical to changing behaviour (Berkowitz, 2004).

The convenience and flexibility of carpooling was identified as an issue for
some who carpool or who have considered carpooling (see Section 7.4.8).
Carpooling was positively related to infention to drive immediately following night
shift blocks. The parallel between the findings of the in-depth interviews and the
night shift findings is associated with the inconvenience associated with carpooling.
If workers agree to carpool, the time the carpooling vehicle leaves the site relies on
the agreement of those travelling. This agreement dictates the time the workers leave
the site and thus informs the infention to drive home immediately following a night
shift block (or otherwise).

Not wanting to get home tired had a negative relationship with intention to

drive home immediately following night shifts. The in-depth interviews found that
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there are two methods for managing finishing night shifts. The first method is to
leave site immediately: once workers have arrived home, they stay awake until the
following evening and then sleep during the night to ensure their body returns to a
normal rhythm. The second method is to have a few hours’ sleep after the shift and
leave site later during the day. When considering Figure 9-5, the breakdown of
workers leaving site every two hours following the end of the final night shift, both
methods are evident within the sample. The negative relationship identified between
not wanting to get home tired and intention may be associated with the worker trying
get their body into a normal circadian rhythm. Therefore, not wanting to get home
tired is actually a facilitator of intentions to drive home immediately following night
shifts.

While routine significantly predicted intention to drive immediately following
night shifts, it did not predict intention following day shifts. The variation between
the two samples may be associated with the fact that driving home following night
shifts results in the journey occurring during the day. Conversely, driving home
following day shifts results in the journey occurring at night. According to the in-
depth interviews, a similar post-shift routine is adopted prior to leaving site. Workers
may stick to their post-shift routine more stringently following night shifts so as to
get home and make the most of the day. However, following day shifts, the routine
may not be as consistent, as the journey occurs at night when loved ones at home are
asleep, so regardless of when these workers leave site they are not missing out on
their day.

The beliefs that are consistent across the day and night samples are the
negative relationship between putting others at risk and intention to drive home
immediately following shifts, as well as the positive relationship between family
approval and intention. Targeting beliefs in an intervention that are consistent across
both day and night shift reveals a potential starting point for developing
interventions. However, the limitations associated with a one size fits all approach

should be acknowledged.
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11.5.1 Implications

The use of the TPB to explain commuting decisions outlines another area of
research that supports the application of the TPB in respect to beliefs. This study
reinforces the findings of Chapter 9 and Chapter 10 that there are individual and
social factors that influence the decision to drive immediately following shifts. A
further implication of this research is the identification of beliefs to discover the
shortcomings of the current approach adopted within the industry, highlighting the
applicability of this theory to guide and support practical changes to organisational
safety policy and education.

The critical beliefs analysis identified a number of beliefs underlying worker
intentions to drive home immediately following shifts. There were some differences
between the day and night samples in respect to those beliefs which predicted
intention to drive home immediately. The behavioural belief consistent across both
samples was the disadvantage that driving home immediately would put others at
risk and the normative belief associated with family approval to drive home
immediately. These findings are consistent the findings of Study 3, particularly in
respect to the relationship between the behaviour and normative influences, as well
as the high level of safety awareness associated with engaging in the behaviour.

Previous research has identified limited lasting effects where interventions
attempt to change behaviour by focusing on normative beliefs (Lapinski & Rimal,
2005). However, given the strength of the influence of family as a normative belief,
and the strength of the relationship between subjective norms predicting intention,
integrating family approval into a suite of intervention opportunities seems logical. It
should be noted that, given the results of this research program, if the perception of
the workers is that families approve of driving home immediately after shift, there is
a strong likelihood that the intention of the worker will be to leave immediately after
shift. Interventions should challenge family approval directly, in line with the social
norms approach (Berkowitz, 2004). Currently, the focus of journey management falls

to providing training to the worker only. Future interventions should provide
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information to families about the risks associated with the drive home in an attempt
to open a dialogue between the worker and their family about the journey, to ensure
both parties are aware of the risks associated with commuting home immediately
following shifts.

Interventions should also closely consider the disadvantage of putting others at
risk following both day and night shifts. Based on these findings, there may be
benefit associated with an education and messaging campaign for industry primarily
associated the risks posed to other road users. The findings support the high level of
safety awareness of these workers and their acknowledgement that there are risks
associated with the commute immediately following shifts which cannot be
completely ignored. A campaign could outline the frequency of incidents involving
mine workers during the commute home, how those workers’ families are impacted,
and drill down into the concept of how, why, and what consequences result from
driving immediately following a shift. While journey claims from the resource
industry make up only a small proportion of overall journey claims, the majority
come from coal mines. As an example, the results presented in Study 1 report a large
difference between the compensation paid for those involved in a workplace incident
when compared to those involved in a road crash, indicating that road crashes are
more frequently severe, and involve a long period for the worker to return to work,
which has a negative effect on the worker’s life, family, colleagues, the organisation,
and society in general. This campaign could examine how many lives are impacted
by an adverse outcome if the decision is made to drive immediately. The focus on the
behavioural belief of putting others a risk, along with the normative belief of family,
should be prioritised, given the finding were consistent for both the day and night
samples. Targeting these critical beliefs has the potential to impact the entire cross-
section of workers, regardless of shift type.

When considering the self-reported time following both shift types (i.e.,
between 40 and 60% of workers leave site within two hours of the end of the shift),

as well as the difference in intention to leave immediately after the different shifts, it
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is clear that proposed interventions should vary. There were a number of critical
beliefs that predicted intention following night shifts. A targeted intervention
following night shifts should focus on routine as the strongest predictor of intention.
Worker routine being the reason behind the intention to leave immediately following
a night shift should be challenged. For example, education could target how routine
does not allow for a change of situation or appropriate assessment of ‘fitness to
commute’. This focus should be in addition to the campaign relating to putting others
at risk. For interventions targeting day shifts, the advantage of getting home as soon
as possible should be the focus. Messages should challenge the advantages of getting
home as soon as possible following day shifts (e.g., arriving tired in the middle of the

night, family is asleep or not having enough sleep to make the most of one’s time

off).

11.5.2 Strengths, limitations, and future research

A large number of strengths and limitations of this approach align with those
already presented in Section 10.6.3, given the use of the TPB framework to explain
the behaviour. Using the TPB, this study was able to provide an initial understanding
of the critical beliefs associated with driving immediately following a shift block. A
key strength of this study is the use of a well-validated theoretical framework. The
critical beliefs examined for the purpose of this chapter were revealed as an outcome
of the in-depth interviews rather than through the structured process as prescribed by
the TPB, so the critical beliefs presented may be limited to the themes presented in
the semi-structured interview protocol. Future research should further examine these
beliefs using a more structured approach.

All the proposed targets for interventions are associated with the intention to
drive and may be different to the focus for actual behaviour. While much research
argues that intentions are predictors of behaviour, the inability to measure behaviour

in the current research program results in a limitation about the translation of these
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intentions into actual behaviour. Future research should further examine the ability of

the significant critical beliefs to predict behaviour.

11.6 CHAPTER SUMMARY

Chapter 11 has explored behavioural, normative, and control beliefs through a
critical beliefs analysis supported by the application of the TPB. The results revealed
that there were differences between the critical beliefs relating to intention following
day shifts and night shifts. The variation in intention following day and night shifts
supports a difference in proposed interventions between shift types.

The following chapter discusses the overall research findings in line with the
Research Objectives and Questions and presents opportunities for interventions
based on the research program, the benefits of the proposed approach, the
practicalities of implementing those proposed interventions, and the limitations of the

interventions given industry guidelines and operational policy.
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Chapter 12: Final Discussion and Concluding
Remarks

12.1 INTRODUCTION

Chapter 12 provides a general discussion of the findings from the research
program. A summary of the key findings is presented, as they relate to each other and
to the research questions and objectives (Section 12.2). This summary will also refer
to the key research question of why some mine workers drive home immediately
following a shift. The theoretical implications of the research are then discussed
(Section 12.3). Section 12.4 provides an overview and discussion of the practical
implications. Overall opportunities for interventions are presented in Section 12.6.
Section 12.6 details the strengths and limitations of the research program, which
guides the discussion of future research opportunities presented in Section 12.7. The
chapter concludes with some overall remarks about the research program and the

importance of this research to road and workplace safety (Section 12.8).

12.2 OVERVIEW OF RESEARCH PROGRAM

The aim of this program of research was to examine the key influences
affecting workers’ decisions to drive home from the worksite immediately after a
shift block and to identify opportunities for interventions to reduce the relatively high
number of road incidents on a commute home. In order to achieve this aim, the
research had four key objectives which were addressed by five research questions.
Firstly, in order to understand the issue in a tangible way, it was necessary to
examine the costs of motor vehicle crashes associated with the mining industry
workforce in Queensland. Secondly, self-reported evidence described a situation
whereby organisations have limited legislative control over worker decisions to leave
site immediately following a shift (Section 5.5.1). Thus, it was important to explore
the parameters of legislative requirements in respect of commuting within a

Queensland and Australian mining context. Thirdly, the relevant literature describes
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the interaction of various factors in driver decisions, therefore Research Objective 3
aimed to explore and examine the relationships of individual, social, organisational,
and situational influences on worker commuting behaviour and how these key
influences impact workers’ decisions about driving home immediately following a
shift block. Finally, based on the identified interrelations, the final objective of this
research program was to identify opportunities for interventions regarding
commuting home from site following a shift block.

The literature review identified a need for further examination of driving home
following shifts, specifically in the unique context that is the Australian mining
industry. As mentioned previously, the workforce of the mining industry in Australia
has been shaped into a long distance commuting workforce due to the distances
between sites and major town centres or cities, and the changes associated with the
construction of mining camps after the 1980s. The detail in Figure 12-1 was
subjected to iterations during the research program to illustrate the focus on the inter-
relationships between the findings of each study and the literature review. The
influences on the travelling workforce identified through the research program are
detailed in Figure 12-1. Those influences with no identified relationship following
the completion of Study 4 are illustrated in a lighter font. These key findings will be
discussed in the following sections, following a brief overview of each study and its

contribution to each of the five Research Questions.

4 )

Influences on the Travelling Workforce

*Control over the
commute (PBC)

e Habit

*Years in the
industry

.

Social injunctive
norms

Perceived group
norms

Personal injunctive
norms

.

* Distance travelled

*Perceived
commuting risks

* Rural and remote
driving

*Fatigued driving

\,

J

. . . N\ .
(Indlwdual factors\ ( Social factors Journey Organisational
* Attitude about the Subjective norms cha.r actefrlstllcs factors
commute « Descriptive norms (situationa * General safety
factors) climate

« Journey safety
climate

* Employment
structures

*Legislation and
policy

.

\o

2/

Figure 12-1: Key influences identified and discussed in this research program
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12.2.1 Summary of key findings

The research program used a mixed methods approach to meet the research
objectives. There were four complementary studies. A summary of the key findings

and the relationship to the Research Objectives is presented in the following sections.

12.2.1.1 Research Question I and 2: Crash circumstances and
compensation costs

In order to determine opportunities for interventions, it was important to
understand why workers drive home immediately following shifts and what key
influences affect worker decisions to commute immediately after a shift block. This
research program examined the circumstances in which commuting crashes occur in
the mining industry. Study 1 was an exploration of workers’ compensation journey
claims data relating to crashes associated with the mining industry workforce in
Queensland between June 2009 and July 2013. The compensation journey claims
data were secondary data collected for the purpose of claim lodgement. These data
were provided to the researcher by Workplace Health and Safety — Queensland. This
study reported on 282 cases. The results highlighted an over-representation of
motorcycle crashes, a high proportion of crashes involving animals, crashes
occurring in line with peak times during the day, and only a small proportion of
crashes being attributable to fatigue or distraction in the sample. From the
perspective of compensation claims costs, a large difference between journey claims
and workplace-related claims was identified at approximately $20,000, illustrating
one measure of the financial impact resulting from commuting-related crashes. A
high rate of time lost claims was also identified, arguably a measure of safety
performance. This study identified situational factors for further examination within
the research program and using secondary data, the importance of further examining
the commuting behaviours of mine workers.

Contributing to Research Objective 1, risk factors associated with commuting

home from site were identified using workers’ compensation journey claims data.
y
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Understanding the risks associated with the commute highlights the suitability of
concentrating on a fatigue management approach to managing driving home
following shift. As discussed in Chapter 5 (see Section 5.6), the industry focuses on
ensuring that the worker is fit to perform their duties once they arrive on site, but
little attention is afforded to fitness to commute home. This focus means that workers
arrive on site in sufficient time to be well rested prior to work, but does not consider
that there is a need to be well-rested prior to commuting home.

While Study 1 was the primary contributor to answering this research question,
there were also risks identified through the in-depth interviews (Study 3) which
inform this discussion. These risk factors during the journey were analysed using
descriptive analyses (Chapter 9) to discuss the situational aspects of the commute.
The three key situational factors that were considered as a result of the analysis in
Study 1 were the difference between day and night driving, the contribution of
fatigue and distraction to crashes, and the involvement of animals in crashes. The
results identified that there was an over-representation of motorcycle crashes in the
data. Additional risk factors perceived by these workers were also detailed in Section
7.4.9. These factors include storms, other drivers, vehicle maintenance and the road
itself. The sample reported details that relate to fatigued driving and rural and remote
driving. The results of Study 4 revealed that during the journey home, encountering
animals and driving home without stopping were the two factors these workers
admitted to encountering frequently across both the day and night samples.

An understanding of the compensation costs associated with these journey-
related motor vehicle crashes provides a preliminary estimation of the extent of the
problem. While there were a relatively small number of reported crashes over a four-
year period, the compensation costs are 40% higher when comparing time lost claims
associated with workplace events and journey claims, with a 19 percentage point
difference between time lost claims. This result means that journey claims are more

likely to result in the worker being away from work for an extended period of time.

316 Chapter 12: Final Discussion and Concluding Remarks



Time lost claims resulting from these crashes represent economic and socio-

economic loss and further supports the importance of this research effort.

12.2.1.2 Research Question 3: Legislative controls and industry
guidelines

Study 2a reported a critical examination of the legislation, internal, and
external policies associated with safe work systems within the coal mining industry
in Queensland, Australia. This study discusses journey management and fatigue
management in the context of on-site and off-site safety. The review of relevant
legislation and policy was conducted using a top down approach to highlight the
interrelations between legislation and policy, and identify key policies associated
with journey management. This review provided an understanding of what
commuting behaviour is encouraged or discouraged, which contributed to defining
the organisational influences on the travelling workforce. Overall, the legislation and
policy blurs the boundaries between on-site and off-site fatigue management. An
organisation’s fatigue management plan typically considers the journey to work to
ensure the worker is fit to perform their duties, but does not consider the journey
home as closely. Legislative controls adopted in the mining industry have limited
control over the workers leaving site immediately after a shift. The main function of
fatigue management plans is to ensure that the worker is able to perform their duties
on- site.

Study 2b examined the perceptions of site safety experts regarding the
legislation and commuting issue through a focus group. Focus group participants
were identified through a pool of site safety experts using expert sampling. The focus
group consisted of eight participants. The findings describe three themes. There is an
expectation that the workforce complies with the fit for work and fatigue policy, both
of which reference commuting. However, the expectations of the site, the
enforcement of the policies, and the expectations of the workforce are incompatible.

The expert focus group identifying the lifestyle expectations of the workforce
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highlighted the need for examination of individual and social influences on

commuting behaviour.

12.2.1.3 Research Question 4 and 5: Key influences on the
travelling workforce and the relationships between
identified influences

Study 3 was an exploratory study designed to investigate worker commuting
decisions. This study was conducted using in-depth interviews with 37 mine workers
from the target mine site. Contributing to Research Objective 3, Study 3 extended the
findings of Study 2b, particularly in respect to the workforce expectations theme.
Eight themes were identified using a theory-led approach to analysing the data.
These themes were discussed in line with the four key influences of individual,
social, organisational and situational factors. The in-depth interviews showed that
these workers are very safety aware. However, the propensity for these workers to
ignore acknowledged risks associated with driving home immediately following
shifts is associated with lifestyle, wanting to see family and friends, and that the
drive immediately following shift is the responsibility of the worker, not of the mine
site.

In line with Research Objective 3, Study 4 statistically explored the outcomes
of Study 3 through descriptive analyses and applying the TPB, to determine the most
salient and statistically significant influences and the impact of those influences on
the immediacy of the commuting decision. A cross-sectional survey was developed
based on the findings of Studies 1, 2, and 3. There were 461 responses in total, split
between the day (n=239) and night survey (n=222). Participants consisted of workers
from all levels of the mine site. The results of the final study, Study 4, were reported
across three chapters (Chapters 9, 10, and 11). The results show that these workers
travel an average of 437 kilometres (SD = 315kms) to get home. This result
highlights that a large number of workers on-site are not complying with the 14 to 16
hour work day (work and commuting time) prescribed by site policy and industry

guidelines. It was revealed that those workers finishing day shifts were more likely to
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leave immediately or stay on site for the night and then drive home the following
day. By comparison, there were still a large proportion of night shift workers who
left site immediately following the shift; however, the remaining workers slowly
leave site during the course of the day following the end of their shift block. There
was no notable difference between contracting and permanent employee in respect to
time leaving site. From an organisational and journey safety climate perspective,
there was support that the target site exhibited a strong safety culture. However, the
strong relationship between organisational and journey safety climate had no
relationship with intention to drive home immediately after shifts.

The TPB was found to be a satisfactory exploratory framework to describe
worker intentions to drive immediately following shifts. Following hierarchal
multiple regression analysis, the results showed that the TPB constructs of attitude,
subjective norms, and PBC, as well as descriptive norms explained 73% and 79% of
the variance in intention to drive home immediately after day shifts and night shifts,
respectively. As reported, the amount of variance explained by the model is much
greater than reviewed meta-analyses which report R? of .34 (Godin & Kok, 1996)
and .39 (Armitage & Conner, 2001). Group norms relating to supervisors were not
statistically significantly related to intentions.

Opportunities for interventions were identified in line with Research Objective
4. Understanding the critical beliefs which underpin individual intentions reveals
opportunities for interventions (von Haeften et al., 2001). An analysis of the beliefs
identified in the in-depth interviews was performed using Von Haeften et al.’s (2001)
proposed analysis method. The results revealed three critical beliefs predicting
intention to drive home immediately following day shifts and six critical beliefs for
the night shift sample. Following day shifts, the behavioural beliefs of putting others
at risk and getting home as soon as possible significantly predicted intention to drive
immediately. Family approval also significantly predicted intention following day
shifts. While there were similarities in the results following night shifts in respect to

putting others at risk and family approval, the night sample also revealed statistically
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significant control beliefs. These beliefs included the facilitators of carpooling and
routine, as well as the barriers of sick of being on site and not wanting to get home
tired.

This research program was exploratory in nature given the focus of previous
research on frequency and location of incidents, the practicalities of driving to and
from mine sites, as well as physiological studies (Di Milia, 2006; Di Milia &
Bowden, 2007; Di Milia et al., 2011). Mining-related research provides an
understanding of the effect mine sites have on communities (Carrington & Pereira,
2014) and the impact of FIFO (Taylor & Simmonds, 2009), as well as an
understanding of life as a mine worker (McLean, 2012; Misan & Rudnik, 2015).
However, to the best of this writer’s knowledge, there is no examination or
exploration of the decisions associated with driving home immediately following

shifts, despite the associated risks.

12.3 THEORETICAL IMPLICATIONS

The findings from the research presented here have a number of theoretical
implications. The research was predominantly exploratory in nature, questioning the
sole focus of the recommendations of the Coronial Inquiry regarding fatigue
management. The contribution of this thesis is the presentation of four key factors to
explore and explain why workers drive home immediately following shifts, including
individual, normative, and organisational factors, as well as journey characteristics
(see Figure 12-1). These four key factors distil anecdotal and self-reported evidence
and themes. These factors are then examined using an extended TPB framework to
describe the statistical significance of the relationships identified throughout the

research program.

12.3.1 The TPB - challenging the focus of journey management

This thesis contributes to theory through the exploration of the immediacy of
driving decisions following shift blocks. The examination of the decision using the

TPB provided structure to the examination of the four key influences identified and
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discussed throughout the thesis. The presentation of the critical beliefs in Chapter 11
identifies a new direction for post-shift safety in respect to driving home in the
mining industry. While a significant amount of policy and academic literature
focuses on fatigue management, this thesis presents a new perspective by bringing
together and discussing many aspects. Ultimately, the thesis illustrates that key
opportunities for interventions lie with the specific behavioural and normative beliefs
identified in Chapter 11. However, this thesis reiterates that a one-size fits all
approach should not be adopted, and interventions for both day and night shift
workers must be considered. This thesis confirms that there is a ‘follow the leader’
mentality in the mining industry. The inclusion of descriptive norms to explain this
behaviour confirms the anecdotal evidence of the expert focus group that there is a
perception that driving immediately following a shift is what everyone does in the
industry. This perception legitimises driving home immediately following shifts in
the minds of all workers.

The TPB framework presented in Chapter 10 enabled the travelling workforce
influences which were identified throughout the research program to explain
behavioural intentions to leave site immediately following shifts in a parsimonious
way. While there was some support for the extended TPB, the results supported the
focus on normative (social) factors when developing interventions.

There is a significant amount of policy underpinning fatigue management
within the mining industry, particularly in respect to on-site behaviour. However, the
application of the TPB through the consideration of the PBC construct reveals a
positive relationship with intention. PBC specifically measures self-efficacy and
perceived control regarding engaging in the behaviour. The strong safety climate of
the sample in respect to site and task-related safety climate should result in an
increased level of safety performance (Neal et al., 2000). Theoretically, this means
that these workers would not engage in risky behaviour (e.g., driving immediately
after shifts). However, this thesis demonstrates that these workers acknowledge the

risks yet show a high level of intention to engage in the behaviour of driving home
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immediately following shifts. These workers may actually consider that they are
being safe in line with the discussion of the in-depth interviews, thus explaining the

high safety climate for the task-related activity.

12.3.2 Safety climate, safety awareness and task-related climate

A further contribution of this research program is associated with the
separation of the concept of safety climate into a task-related factor. Given the off-
site related task and the findings in Chapter 7 of the perception that commuting
safety is the responsibility of the worker, the site safety climate was incomplete in
this context; as such, a task-specific measure of safety climate was developed. The
findings demonstrated that there is a strong safety climate on-site in respect to both
general safety climate and journey safety climate. Literature supports that a strong
safety climate is a mediator of safety performance (Neal et al., 2000). While the level
of safety performance was not measured in respect to the target site, there are several
aspects that should be noted. Study 1 showed that journey claims were over-
represented in respect of time lost claims. A large number of time lost claims is
usually an indicator of poor safety performance of the organisation. Taking that into
consideration, it is arguable that the over-representation of time lost journey claims
in the mining industry is an indicator that the safety performance of the industry is
relatively poor, despite being a safety conscious industry. Additionally, analysis of
the safety climate of the target site describes a high safety climate, from both a
general safety climate and site safety climate perspective. However, despite this
result, there is significant evidence that the workers on the site are not complying
with the fatigue management policies in respect of journey management. This
finding is evidenced by the large number of workers who leave site immediately
following shifts with more than two hours to drive home. Hence it is argued that
safety related behaviours are realised differently on-site compared with off-site

behaviours. Overall, there is evidence to suggest that a strong safety climate, which
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is created through management commitment to safety, education and policies, will
have little influence on the intention to drive home immediately following a shift.

Safety awareness, particularly in respect to fatigue management, was identified
in the in-depth interviews. The expert focus group also highlighted that workers are
aware of their obligations, but the fit to commute home decision is a self-assessment
undertaken by the worker without any specific structure or guidance (see Section
6.4.3.1). Given the site perceives that there is little or no control over the commute
home, the workers push the boundaries even when there are (limited) organisational
policies which prescribe maximum length of work (e.g., 14 to 16 hours including
commute). Study 4 indicates a strong safety climate (both task and site), which, in
conjunction with the finding of the in-depth interviews in respect to safety
awareness, indicates that these workers are aware of the risks (safety awareness) and
have an understanding of how to manage the risk associated with driving home after
shifts (journey safety motivation). These workers also hold the perception that
management supports journey safety (journey safety climate). These findings further
show that safety climate does not explain behaviours in environments where there is
a positive safety climate but unsafe behaviours intentionally occur. The examination
of task safety climate in this context further demonstrates the limitation of safety
climate by clearly presenting a situation where a positive safety climate exists and
unsafe behaviour intentionally occurs. However, exploring this behaviour using a
well-known theoretical framework like the TPB allows further explanation of why,
despite these workers having an understanding of the risks, they continue to drive
immediately following shifts.

The results associated with journey safety participation should be treated with
caution given the limitations associated with the reliability of the measure. These
results demonstrate some support for further consideration of task-specific safety
climate factors as predictors of behavioural intentions when applying the TPB

framework. Upon reflection, there are limitations in the measures used for task-
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specific safety climate. This limitation is discussed further in the strengths and

limitations section presented later in this chapter.

12.3.3 The relative importance of individual, social, situational, and

organisational factors on the immediacy of commuting decisions

The iterative identification of factors associated with individual, social,
situational and organisational influences provided the framework for the research
program and discussion throughout this thesis. Figure 12.1 details the key influences
on the travelling workforce following the final study in the research program.
Chapter 7 supported the further exploration of social influences in respect to the
immediacy of the commuting decision. The importance of social influences on the
commuting decision was then supported in Study 4b and Study 4c, with the opinions
of others, particularly family, influencing the decision to commute immediately
following both day and night shifts. Reflection on the results of the research program
supports a primary focus on social influences over the other influences discussed
throughout this study. Despite the primary focus on social influences, there was still
strong support for individual influences such as attitude about the commute and
control over the commute as key influences of the immediacy of commuting
intentions following shifts. Chapter 7 supported the importance of these two factors
through the themes associated with the responsibility of the commuting decision and
the necessity of the commute. Journey characteristics, or situational influences, were
acknowledged in respect to perception of the risks associated with the commute
itself. Journey characteristics are important in respect to assessing perceived risks;
however, while distance travelled does not appear to be a significant predictor of
intention to travel immediately (see Section 10.5.2 and Section 10.5.3), there is clear
support that workers are more likely to take breaks during longer distance journeys.
Finally, organisational influences discussed throughout this study show

(theoretically) that the legislation and policy has limited ability to change the
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immediacy of the commuting decision resulting in workers’ non-compliance with

organisational policy.

12.4 PRACTICAL IMPLICATIONS

The strong industry-based research program has resulted in a number of

practical implications. These implications are discussed in the following sections.

12.4.1 Responsibility for the commute

There is a difference in perception of where the responsibility lies for the
commuting. A large proportion of the qualitative sample believed that the
responsibility rests with the worker and not the mine site. This assumption leads to
the mine worker believing that the site has no control over the workers’ commute
home from site. However, the mine site considers that there is a dual role (i.e., the
worker is responsible for their own safety, as they are when they are on-site), but the
primary responsibility falls to the site to ensure that the worker is fit to commute
(i.e., the worker has had adequate rest and is able to perform the task of driving the

distance to their home).

12.4.2 The difference between day and night shifts

There was a notable difference between driving immediately following day and
night shifts. While it was originally reported that there is a tendency for workers to
stay on site following a day shift in order to avoid night driving, the results reveal
that only a small number of workers stay on site following day shifts. While more
workers leave immediately following day shifts when compared to night shifts, there
was a tendency to leave site immediately overall. However, if day shift workers do
not leave immediately, they take a longer break before driving home. The anecdotal
reporting of the variation between behaviour following day and night shifts was
originally provided during the expert focus group. While the premise may be correct,
there are still a greater number of workers leaving site immediately following day

shifts and driving during night hours.
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12.4.3 Situational considerations

The situational influences were drawn primarily from Study 1 and Study 3. The
risk management response being applied by these workers is in an attempt to reduce
the impact of the risk and the probability of the risk occurring (e.g., driving a car
made for country roads or being an experienced country driver). These workers are
not avoiding the risk completely by leaving at a time when kangaroos are not as
active (i.e., times other than dawn or dusk), or resting following a shift and leaving
once well-rested rather than immediately. The findings in this study highlight
potential considerations for environmental constraints which may impact commuting
behaviour (e.g., animals, rural and remote driving, as well as other drivers). These
situational factors will assist in understanding the types of factors taken into account
prior to the journey home, and these factors may impact commuting behaviour (e.g.,

time driving, fatigue, and distraction).

12.4.4 Application of risk management to off-site behaviour

The in-depth interviews discussed the concept of safety awareness. Safety
awareness stems from individual involvement in a relatively safety conscious
industry. There is strong support that the level of safety awareness in the sample was
very high. This safety awareness and the associated practical application of safety
awareness (risk assessments) were being applied to this out-of-work scenario of
commuting home from work. However, the assessments that were being made were
biased toward the outcomes in favour of travelling home at a specific time following
a shift block (e.g., the reliance on a large vehicle to combat the animals on the road,
or a 10-minute rest stop to ensure that the driver is adequately rested). While the
principles are being applied appropriately, the risk mitigation strategies arguably do
not reduce the likelihood or consequence of an adverse outcome associated with the

commute.
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12.5 OPPORTUNITIES FOR INTERVENTIONS

Practical implications are associated with the identified factors that should be
targeted to complement the current approach to journey management in the mining
and resource industry in Australia. The purpose of this research program was to
explore the issue of driving-related commuting decisions and present opportunities
for interventions. While there are instances where interventions are described, these
proposals are made to contextualise the opportunity rather than provide
recommended approaches. Further research is required in respect to the messaging
and content of these intervention approaches.

The research program has uncovered a number of opportunities for
interventions. These opportunities are presented in Table 12-1. Some of these
opportunities have been discussed in previous chapters; however, to obtain a
complete picture of the potential interventions this research program has identified, it
is worthwhile to present these opportunities and the association between them. The
opportunities identified in Table 12-1 only consider interventions which could apply
to the entire site, regardless of shift type. The shift specific opportunities are
presented and discussed in the previous chapters and remain important for more
targeted interventions. However, the practicalities of having a targeted intervention
strategy for both shift types when workers alternate between shifts on a fortnightly
basis must also be considered.

The most important intervention opportunity is related to the journey and was
identified through the justification of the scope of the current research. Following
discussions with the site and understanding the organisational policy, it became
apparent that there is a significant focus on the journey to work and little attention
paid to the journey home, so shifting the focus toward targeted journey management

strategies for the journey home was vital.
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Table 12-1.

Opportunities for intervention based on the findings of the research program

Opportunity for Focus and requirement Supporting evidence Related
intervention intervention
1 Interventions Policy, education and messaging should Study 4a discusses the focus of the material and guidelines All
should target the focus on targeting the journey home from  which ensure that the worker is fit for work when they arrive
journey home. work. on site.
2 Whatare therisk  Education and messaging should Study 1 details the risks associated with driving-related Opportunities for
factors? communicate the risk factors and peak commuting from the perspective of workers’ compensation intervention 3 and 5
crash times across a 24 hour period to claims, including understanding peak crash times. Chapter 3
increase awareness of the risks and discusses the application of risk mitigation strategies.
promote discussion of the issue and to Chapter 9 reveals limited rest breaks during journey home,
discuss the appropriateness of proposed despite 70% of workers leaving within four hours of the end
risk mitigation strategies. Discuss fatigue-  of the shift.
related risks associated with rest breaks.
3 What do the Messaging campaigns targeting significant ~ Studies 4a and b reveal a strong, positive relationship Opportunities for

significant others
know, particularly
family?

others to ensure awareness of the risks
associated with workers leaving
immediately after shifts.

between the approval of significant others (family
particularly) and the intention to leave immediately
following shifts. Research supports that workers will rely on
the approval of significant others given the behaviour is
risky (McEachan et al. 2011)

intervention 2 and 5

4 Who has control Education about the allocation of Studies 2a, 2b and 3 reveal that the worker considers they are None
over the journey —  responsibility between worker and primarily responsible for the commute. It is argued that the
responsibility? employer in respect to the journey. perception of responsibility results in the limited influence

organisational policy has on the commuting decision.

5 Changing the Education about how leaving immediately ~ Studies 4b and c reveal that workers responded more Opportunities for
attitude about the  after a shift puts others at risk in an favourably toward the attitudinal questions about leaving intervention 2 and 3
commute — putting attempt to influence the attitude about the =~ immediately, however workers’ intentions are influenced by
others at risk. commute. putting others at risk.
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Education and messaging should focus on identifying the risks of leaving
immediately following shifts and how these risks affect others. This education and
messaging, should not just focus on the workers themselves, but should also target
the workers’ families and significant others. There is a strong relationship between
the education and messaging requirement of opportunities 2, 3 and 5 outlined in
Table 12-1. Finally, workers require education regarding the allocation of the
responsibility of the commute. There continues to be a perception that the worker is
responsible for their journey home, which arguably limits the effectiveness of

organisational policies.

12.5.1 Acknowledging the need for an integrated approach

The title of this thesis calls for a challenge to the current journey management
approach adopted in the mining industry in Australia. Chapters 5 and 6 demonstrate
that there are limitations in respect to the journey management approaches currently
adopted, from unclear responsibilities between the mine site and the worker, to
fatigue management on site. These fatigue management guidelines focus on
scheduling, hours of service, and fitness to perform site duties in an attempt to
manage this multi-faceted problem. The Coronial Inquiry pinpointed a need for
additional fatigue countermeasures and fatigue awareness training. While these
interventions are necessary, this research has demonstrated that these workers are
risk aware and have the skills to perform risk assessments, but despite these factors,
still engage in driving immediately following shifts. This research does not
underestimate the importance of workers having a working knowledge of the
legislation and policy frameworks they operate within. These guidelines address the
factors that are in the direct control of the organisation; however, limited attempts
have been made to address the social or individual factors that may contribute to the
commuting risk. The policies do not attempt to assess the likely social and individual
impacts on the commuting decision or even make reference to managing risk,

through acknowledging these factors.
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This research illustrates that there are attitudinal, normative, and control factors
that influence workers’ intentions to drive immediately after shift. Beyond those
factors, these workers rely on family approval, routine, and being sick of being on
site to justify the intention to drive immediately. However, there is concern
associated with putting others at risk by leaving immediately. While it is
acknowledged that these factors are difficult to implement into guidelines and
policies, understanding these factors and beliefs and developing appropriate
messaging and education to complement the fatigue management approach is
necessary. The anecdotal evidence is that these workers present for work earlier than
expected to ensure that they are fit to perform their duties on-site at the beginning of
a shift. This behaviour may be associated with the policies and motivations
associated with work. However, motivations associated with the end of shift are very
different but are not integrated into a journey management approach in the same way
as the start of the shift. The problem of driving home following shifts is currently
framed in the same way that on-site and journey to work fatigue management issues
are framed. As such, this research, motivated from the findings of the Coronial
Inquiry, questions the approach of implementing fatigue management
countermeasures and providing updated fatigue management training, particularly if
the focus remains on-site related issues, such as rostering, hours of work, and fitness
for work. While practical recommendations such as developing fatigue management
parameters and clearer guidance material to workers should be considered, any
training or education should be an integrated approach that considers both on- and

off-site expectations.

12.6 STRENGTHS AND LIMITATIONS OF THE RESEARCH PROGRAM
The strengths and limitations associated with each study have been presented
throughout this thesis. This section will discuss the strengths and limitations of the

overall research program.
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This research is the first to present a theoretically-based direction for
interventions associated with driving home immediately following shifts. The
research is based on a solid theoretical framework and examines and provides
structure to anecdotal evidence offered by site safety experts within the mining
industry.

A limitation of the research is the focus on one site, which was due to the need
for an exploratory examination. As outlined in Chapter 3, as an initial step toward
understanding the influence of safety climate on driving home immediately
following shift, as well as the influence of specific site safety requirements, the
examination of one site was necessary. There are limitations in the generalisability of
these results given the focus on one DIDO site. However, the sample is generally
representative of the mining population, since a large proportion of the site was
sampled (93.7%). Furthermore, the sample covered all levels of the organisation,
from operational-level workers through to management. While the sample was only
drawn from one mine site, the average number of years in the industry for
participants indicates a high level of experience in the industry. A further limitation
of the sample was the treatment of small number of daily commuters within the
survey sample as a single group. As discussed in Section 3.2, given the remoteness of
the site and the distances these daily commuters are required to travel home, there are
still risks associated with the commute. Future research should consider similar
research across multiple sites.

The focus on Queensland, Australia is an identifiable limitation, particularly in
respect to the examination of legislation and policy. Given that this research distilled
information to focus on specific aspects of commuting behaviour, the context of this
behaviour needed to be identified. Future research could undertake similar research
in other mining communities in Australia and internationally to determine if these
results are specific to Queensland-based workers, Australian workers or if the
identified influences for driving are replicable internationally in other mining-heavy

countries.
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The site roster was based on a 7 day on, 7 day off day, night rotation. While the
site was identified as a DIDO site, there was a chance that a small subset of the
sample travelled to and from the site on a daily basis. While the survey did not
specifically address this question, there were few commuters travelling less than 200
kilometres. Furthermore, given the distance to the closest township, there continue to
be risks that require addressing, as identified in Section 3.2. As highlighted in
Chapter 2, some sites have a mid-roster change from day to night and this may
influence commuting behaviour following shift. The focus on one shift type during a
rotation is a limitation given the variation in shift types across the industry. This
limitation means that there may be differences between sites that operate using a
mid-shift change from day to night shift. However, the exploratory nature of this
research called for an understanding of behaviour and intentions following night
shifts and day shifts. The clear distinction between shift type because of the roster
benefited this exploratory design as the workers could clearly distinguish their
behaviour when finishing day shift or night shifts.

The measures used to assess general and journey safety climate demonstrated
that there was no relationship between safety climate and intention to drive
immediately following shifts. Upon reflection, these measures examined the journey
home in general, rather than driving immediately following shifts, particularly to
examine the association with intention using the TPB. For example, “management
places a strong emphasis on not driving home immediately following a night shift”
could be used to more appropriately measure journey safety climate and its
relationship with intention in the TPB framework. Future research should consider
constructing journey safety climate measures in line with the above proposal.

Upon reflection, the concept of responsibility for the commute should have
been included in the survey to further understand the perceived control the worker
has over the commute. The strength of responsibility throughout the research

provides support for the proposed opportunity for intervention, however, further
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research should examine the relationship between PBC and responsibility to confirm
the appropriateness of this intervention.

The data collected are based on the self-reported intentions of these workers
engaging in a behaviour that is known to be a contentious issue on the worksite.
These self-reported data are subject to self-presentational biases due to the self-
reporting requirement and the completion of the surveys during work hours.
Participants may have responded in line with their perceptions of the company’s
commuting policy, ill-defined as that is. While this limitation should be
acknowledged, data collected in respect of past behaviour (e.g., time to leave site)
provides evidence that these workers are reporting their intention. It is noted that
51% of respondents admit to leaving site within two hours of the shift block. While
the site safety experts debated a joint responsibility in respect to the journey home,
the in-depth interviews highlight a firm belief that these workers believe that they are

individually responsible for safe commuting.

12.7 FUTURE RESEARCH PRIORITIES

This thesis focused on the mining sector given the unique nature of travel
within the industry. There are applications of this research to other industries,
especially where shift-work is a dominant form of rostering. These shift-work-heavy
industries arguably have the same problem in respect to commuting following shifts
(e.g., medical practitioners and transport operators, such as taxi and bus operators).
While these occupations are not required to travel significant distances following
shifts, fatigue research presented here demonstrates that there is still an increased
crash risk following shift-work, even when only travelling short distances. Rather
than implementing fatigue-based guidelines as the only solution in these other
industries, consideration should be afforded to examining those factors that influence
these workers driving rather than taking public transport or having a friend or family
member drive them home after shift. As with this research, opportunities for

interventions could be considered.
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The present research evidence demonstrates that commuting following shifts is
problematic, specifically following night shifts. Lessons from this research should
identify that even in highly risk-conscious industries, workers will assess the risks
associated with the commute. However, there is limited weight placed on the
outcome of the risk assessment. It is likely that workers will justify their commute
home using risk mitigation techniques. Future research should further explore the
reliance on these risk mitigation strategies to justify risk exposure.

A limitation of this thesis was the constraint in measuring planned or actual
behaviour. Future research should consider methods to capture this construct. Future
research should also examine objective data to provide comparisons between the
actual times that workers leave the site and their recorded breaks. These data could
be captured through observations at the site gate.

This thesis only examined the journey home after finishing a shift and did not
consider the journey to work. Future research should compare behaviours between
driving to work and driving from work. The focus group highlighted that the policies
are easier to enforce travelling to work than travelling home. Research could
examine the difference between behaviour and expectations when travelling to work
compared to travelling home.

There was a strong suggestion in the in-depth interviews that habits are an
important predictor of commuting decisions. However, the construct was not a
predictor of intention (Chapter 10). Upon reflection, the control facilitator of routine
was a better way to measure habitual behaviour. Given there were limitations in
respect to the behaviour construct, further research should measure routine against
intention and behaviour to see if there are potential interventions here.

Finally, future research must examine the value of the interventions proposed,
particularly relating to the opportunities for interventions identified in Table 12-1.
While it is acknowledged that this research would have benefited from trialling or
piloting the proposed interventions, the research program was positioned as

exploratory in order to define the problem for further examination. Furthermore, the
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resource constraints associated with the research program were inhibitory. Table
12-1 identifies five interventions which could form independent research projects

relating to changing the commuting behaviour of the DIDO workforce.

12.8 CONCLUDING REMARKS

This thesis contributes to the theoretical and practical understanding of
commuting behaviour within the mining industry in Australia. The exploration of
driving decisions following shifts was guided by the well-known TPB and ultimately
presented opportunities for interventions to complement fatigue management policies
and education. While previous research reports that there are only a small number of
reported journey crashes, this industry represents the highest contributor of journey
crashes among all industries (Safe Work Australia, 2012). When a crash does occur,
compensation payments far exceed other workplace incidents, with the compensation
cost of a journey claim averaging nearly 40% more than a workplace incident. This
result emphasises the need for an alternative approach to journey management to
limit the number of crashes occurring.

This research is unique in a number of ways. Through an exploratory
methodology, this research identified the key influences of workers’ decisions to
drive home immediately following shifts. As a result of the Coronial Inquiry in 2011,
the mining industry in Queensland has attempted to control the driving-related
commuting problem by the introduction of (QGNI6, increasing fatigue
countermeasures and fatigue awareness training. In the introduction, this study
described responses to these recommendations as relatively ad hoc. The iterative
investigation of the driving-related commuting problem throughout this thesis has
revealed that while the recommendations to implement fatigue training are important,
there are large gaps in the educative approach. Using an understanding of the
organisational policies and identified limitations, this research proposed a new focus
for intervention approaches —challenging the focus of journey management. This

thesis presents an opportunity for future research to consider the analysis of driving
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decisions so as to identify evidence-based interventions. Using this approach reveals
that while these workers acknowledge the risks associated with driving immediately
following shifts, the reward of getting home and seeing their family outweighs those

perceived risks.

336 Chapter 12: Final Discussion and Concluding Remarks



References

Aarts, H., Verplanken, B., & Knippenberg, A. (1998). Predicting Behavior From
Actions in the Past: Repeated Decision Making or a Matter of Habit? Journal
of Applied Social Psychology, 28(15), 1355-1374.

Ajzen, L. (1991). The theory of planned behavior. Organizational Behavior and
Human Decision Processes, 50(2), 179-211.

Ajzen, L. (2002a). Constructing a TPB questionnaire: Conceptual and methodological
considerations. Retrieved from http://www.uni-
bielefeld.de/ikg/zick/ajzen%20construction%20a%?20tpb%20questionnaire.pd
f

Ajzen, 1. (2002b). Perceived behavioral control, self-efficacy, locus of control, and
the theory of planned behavior. Journal of Applied Social Psychology, 32(4),
665-683.

Ajzen, 1. (2002c). Residual Effects of Past on Later Behavior: Habituation and
Reasoned Action Perspectives. Personality & Social Psychology Review
(Lawrence Erlbaum Associates), 6(2), 107-122.

Ajzen, ., & Fishbein, M. (2000). Attitudes and the Attitude-Behavior Relation:
Reasoned and Automatic Processes. European Review of Social Psychology,
11(1), 1-33.

Akerstedt, T., & Kecklund, G. (2001). Age, gender and early morning highway
accidents. Journal of Sleep Research, 10(2), 105-110.

Akerstedt, T., Peters, B., Anund, A., & Kecklund, G. (2005). Impaired alertness and
performance driving home from the night shift: a driving simulator study.
Journal of Sleep Research, 14(1), 17-20.

Albarracin, D., Johnson, B. T., & Zanna, M. P. (2005). The handbook of attitudes.
Mahwah, NJ, USA: Lawrence Erlbaum Associates Publishers.

Amponsah-Tawiah, K., & Mensah, J. (2016). The impact of safety climate on safety
related driving behaviors. Transportation Research Part F: Traffic
Psychology and Behaviour, 40, 48-55.

References 337



Armitage, C. J., & Conner, M. (2001). Efficacy of the Theory of Planned Behaviour:
A meta-analytic review. British Journal of Social Psychology, 40(4), 471-
499.

Armstrong, K. A., Obst, P., Banks, T., & Smith, S. S. (2010). Managing driver
fatigue: education or motivation? Road & Transport Research, 19(3), 14-20.

Armstrong, K. A., Obst, P. L., Livingstone, K., & Haworth, N. L. (2009). 4n
investigation of differences in crash characteristics between males and
females involved in a fatigue-related crash or close call event. Paper
presented at the Transportation Research Board Fourth International
Conference on Women's Issues in Transportation, Irvine, California.

Attride-Stirling, J. (2001). Thematic networks: an analytic tool for qualitative
research. Qualitative Research, 1(3), 385-405.

Australian Bureau of Statistics. (2000). Special Article - The Australian Mining
Industry: From Settlement to 2000 (Oct, 2000). Retrieved 29 October 2016.
Retrieved from
http://www.abs.gov.au/ausstats/abs@.nsf/94713ad445{t1425ca25682000192a
£2/93136e734{f62aa2ca2569de00271b10!OpenDocumentAccess

Australian Bureau of Statistics. (2006a). 1292.0 - Australian and New Zealand
Standard Industrial Classification (ANZSIC), 2006 (Revision 2.0). Retrieved
11 November 2017. Retrieved from
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Latestproducts/1292.0Contents
12006%20(Revision%202.0)?opendocument&tabname=Summary&prodno=
1292.0&issue=2006%20(Revision%202.0)&num=&view=Access

Australian Bureau of Statistics. (2006b). File generated 7 April 2015 using Census of
Population and Housing 2006 CURF, Expanded CURF, RADL. Findings
based on use of ABS CURF data.

Australian Bureau of Statistics. (2011). Forms of Employment Cat. No. 6359.0:
Customised Report.

Australian Bureau of Statistics. (2012). 1301.0 - Year Book Australia, 2012 Mining
Industry. Retrieved 27 October 2012. Retrieved from
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/1301.0~201
2~Main%20Features~Mining%20Industry~150Access

Australian Bureau of Statistics. (2016a). Mining operations, Australia, 2014-15.
Retrieved 27 May 2016. Retrieved from

338 References



http://www.abs.gov.au/AUSSTATS/abs@.nsf/Lookup/8415.0Main+Features
12014-15?70penDocumentAccess

Australian Bureau of Statistics. (2016b). Mining operations, Australia, 2014-135.
Retrieved 29 November 2016. Retrieved from
http://www.abs.gov.au/ausstats/abs(@.nsf/Latestproducts/8415.0Main%20Fea
tures82014-
15?0opendocument&tabname=Summary&prodno=8415.0&issue=2014-
15&num=&view=Access

Baker, A., & Ferguson, S. (2004). Work design, fatigue and sleep: a resource
document for the minerals industry. South Australia: Centre for Sleep
Research, University of South Australia.

Bamberg, S., & Schmidt, P. (2003). Incentives, Morality, Or Habit? Predicting
Students’ Car Use for University Routes With the Models of Ajzen,
Schwartz, and Triandis. Environment and Behavior, 35(2), 264-285.

Bandura, A. (1991). Social cognitive theory of self-regulation. Organizational
Behavior and Human Decision Processes, 50(2), 248-287.

Barger, L. K., Cade, B. E., Ayas, N. T., Cronin, J. W., Rosner, B., Speizer, F. E., &
Czeisler, C. A. (2005). Extended Work Shifts and the Risk of Motor Vehicle
Crashes among Interns. The New England Journal of Medicine, 352(2), 125-
134.

Battaglia, M. P. (2008). Purposive Sample. In P. J. Lavrakas (Ed.), Encyclopedia of
Survey Research Methods (pp. 646). Thousand Oaks, CA: Sage Publications.

Baulk, S. D., Fletcher, A., Kandelaars, K. J., Dawson, D., & Roach, G. D. (2009). A
field study of sleep and fatigue in a regular rotating 12-h shift system.
Applied Ergonomics, 40(4), 694-698.

Beach, R., Brereton, D., & Cliff, D. (2003). Workforce turnover in FIFO mining
operations in Australia: An exploratory study. Retrieved from
http://www.csrm.uqg.edu.au/docs/TURN_ FINAL.pdf

Beanland, V., Fitzharris, M., Young, K. L., & Lenné, M. G. (2013). Driver
inattention and driver distraction in serious casualty crashes: Data from the

Australian National Crash In-depth Study. Accident Analysis & Prevention,
54(0), 99-107.

References 339



Becker, M. H. (1974). The health belief model and sick role behavior. Health
Education & Behavior, 2(4), 409-419.

Berkowitz, A. D. (2004). The social norms approach: Theory, research, and
annotated bibliography. Retrieved from
http://www.alanberkowitz.com/articles/social norms.pdf

Blackman, R. A., Steinhardt, D. A., & Veitch, C. (2009). Fatal motorcycle crashes in
north Queensland : characteristics and potential interventions. Paper
presented at the Proceedings of 10th National Rural Health Conference, 17-
20 May, National Rural Health Alliance, Cairns, Queensland.

Bobbitt, L. M., & Dabholkar, P. A. (2001). Integrating attitudinal theories to
understand and predict use of tecnology-based self-service: The Internet as an

illustration. International Journal of Service Industry Management, 12(5),
423-450.

Bowen Basin Open Cut Geotechnical Society. (2013). Bowen Basin Coal Mines.
Retrieved 26 November 2014. Retrieved from http://bbocgs.org.au/bowen-
basin-coal-mines/Access

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative
Research in Psychology, 3(2), 77-101.

Breen, R. L. (2006). A Practical Guide to Focus-Group Research. Journal of
Geography in Higher Education, 30(3), 463-475.

Brown, 1. D. (1994). Driver Fatigue. Human Factors: The Journal of the Human
Factors and Ergonomics Society, 36(2), 298-314.

Carpenter, C. J. (2010). A Meta-Analysis of the Effectiveness of Health Belief
Model Variables in Predicting Behavior. Health Communication, 25(8), 661-
669.

Carrington, K., & Hogg, R. (2011). Benefits and burdens of the mining boom for
rural communities. The Human Rights Defender, 20(2), 9-11.

Carrington, K., Hogg, R., & Mclntosh, A. (2011). The resource boom's underbelly:
Criminological impacts of mining development. Australian & New Zealand
Journal of Criminology, 44(3), 335-354.

340 References



Carrington, K., & Pereira, M. (2011). Social Impact of Mining Survey: Aggregate
Results Queensland Communities (0987153315). Retrieved from
http://eprints.qut.edu.au/42056/1/42056.pdf

Carrington, K., & Pereira, M. (2014). Assessing the social impacts of the resources
boom on rural communities. Rural Society, 21(1), 2-20.

Cheshire, L. (2010). A corporate responsibility? The constitution of fly-in, fly-out
mining companies as governance partners in remote, mine-affected localities.
Journal of Rural Studies, 26(1), 12-20.

Cialdini, R. B., Reno, R. R., & Kallgren, C. A. (1990). A focus theory of normative
conduct: Recycling the concept of norms to reduce littering in public places.
Journal of Personality and Social Psychology, 58(6), 1015-1026.

Clarke, S. (1999). Perceptions of Organizational Safety: Implications for the
Development of Safety Culture. Journal of Organizational Behavior, 20(2),
185-198.

Clarke, S. (2000). Safety culture: underspecified and overrated? International
Journal of Management Reviews, 2(1), 65.

Colémont, A., & Van den Broucke, S. (2008). Measuring determinants of
occupational health related behavior in Flemish farmers: An application of
the Theory of Planned Behavior. Journal of Safety Research, 39(1), 55-64.

Connolly, E., & Orsmond, D. (2011). The mining industry: from bust to boom. Paper
presented at the The Reserve Bank of Australia conference on 'The Australian
Economy in the 2000s', Kirribilli.

Connor, J., Whitlock, G., Norton, R., & Jackson, R. (2001). The role of driver
sleepiness in car crashes: a systematic review of epidemiological studies.
Accident Analysis & Prevention, 33(1), 31-41.

Construction Forestry Mining Energy Union Queensland. (2011). Submission to the
House of Representatives Select Committee on Regional Australia Inquiry
into “Fly-In, Fly-Out” and “Drive-In, Drive-Out” Work Practices. Retrieved
from http://qld.cfmeu.asn.au/files/pdfs/sub-cfmeu-me-cg-fifo-250ct2011.pdf

Cooke, R., Sniehotta, F., & Schiiz, B. (2007). Predicting binge-drinking behaviour
using an extended TPB: examining the impact of anticipated regret and
descriptive norms. Alcohol and Alcoholism, 42(2), 84-91.

References 341



Coroner of Queensland. (2011). Inquest into the deaths of Malcolm MACKENZIE,
Graham Peter BROWN and Robert WILSON, file numbers, 2005/31;
2005/32; 2007/147. Rockhampton, Queensland: Office of the State Coroner.

Corwyn, R. F., & Benda, B. B. (1999). Examination of an integrated theoretical
model of exercise behavior. American Journal of Health Behavior, 23(5),
381-381.

Dawson, D., & Fletcher, A. (2001). A quantitative model of work-related fatigue:
background and definition. Ergonomics, 44(2), 144-163.

Dawson, D., & Reid, K. (1997). Fatigue, alcohol and performance impairment.
Nature, 388(6639), 235.

Dawson, D., Searle, A. K., & Paterson, J. L. (2014). Look before you (s)leep:
Evaluating the use of fatigue detection technologies within a fatigue risk
management system for the road transport industry. Sleep Medicine Reviews,

18(2), 141-152.

De Cannere, M. H., De Pelsmacker, P., & Geuens, M. (2009). Relationship Quality
and the Theory of Planned Behavior models of behavioral intentions and
purchase behavior. Journal of Business Research, 62(1), 82-92.

De Pelsmacker, P., & Janssens, W. (2007). The effect of norms, attitudes and habits
on speeding behavior: Scale development and model building and estimation.
Accident Analysis & Prevention, 39(1), 6-15.

Department of Natural Resources and Mines. (2016). Queensland's coal - mines and
advanced projects. Retrieved from
https://www.dnrm.qld.gov.au/ _data/assets/pdf file/0011/238079/coal-
mines-advanced-projects.pdf

Di Milia, L. (2006). Shift work, sleepiness and long distance driving. Transportation
Research Part F: Traffic Psychology and Behaviour, 9(4), 278-285.

Di Milia, L., & Bowden, B. (2007). Unanticipated safety outcomes: Shiftwork and
drive-in, drive-out workforce in Queensland's Bowen Basin. Asia Pacific
Journal of Human Resources, 45(1), 100-112.

Di Milia, L., Rogers, N. L., & Akerstedt, T. (2012). Sleepiness, Long Distance
Commuting and Night Work as Predictors of Driving Performance. PLoS
ONE, 7(9), 1-6.

342 References



Di Milia, L., Smolensky, M. H., Costa, G., Howarth, H. D., Ohayon, M. M., &
Philip, P. (2011). Demographic factors, fatigue, and driving accidents: An

examination of the published literature. Accident Analysis & Prevention,
43(2), 516-532.

Dorrian, J., Tolley, C., Lamond, N., van den Heuvel, C., Pincombe, J., Rogers, A. E.,
& Drew, D. (2008). Sleep and errors in a group of Australian hospital nurses
at work and during the commute. Applied Ergonomics, 39(5), 605-613.

Eagly, A. H., & Chaiken, S. (2007). The advantages of an inclusive definition of
attitude. Social Cognition, 25(5), 582-602.

Ekvall, G. (1996). Organizational climate for creativity and innovation. European
Journal of Work and Organizational Psychology, 5(1), 105-123.

Elliott, M. A., Armitage, C. J., & Baughan, C. J. (2005). Exploring the beliefs
underpinning drivers’ intentions to comply with speed limits. Transportation
Research Part F: Traffic Psychology and Behaviour, 8(6), 459-479.

Elliott, M. A., Armitage, C. J., & Baughan, C. J. (2007). Using the theory of planned
behaviour to predict observed driving behaviour. The British Journal Of
Social Psychology / The British Psychological Society, 46(Pt 1), 69-90.

Evans, D., & Norman, P. (2003). Predicting adolescent pedestrians' road-crossing
intentions: an application and extension of the Theory of Planned Behaviour.
Health Education Research, 18(3), 267-277.

Fernandez-Muiiiz, B., Montes-Pedn, J. M., & Vazquez-Ordas, C. J. (2007). Safety
management system: Development and validation of a multidimensional
scale. Journal of Loss Prevention in the Process Industries, 20(1), 52-68.

Field, A. (2013). Discovering statistics using IBM SPSS statistics (4th ed.). London:
Sage.

Finance and Administration Committee. (2013). Inquiry into the Operation of
Queensland’s Workers’ Compensation Scheme (Report 28). Retrieved from
https://cabinet.qld.gov.au/documents/2013/Oct/Workers%20comp%20bill/Att
achments/Report.pdf

Fishbein, M. (2003). Models of Health Behavior. Paper presented at the Behavioral
Approaches to Injury Control Conference, 23 January, Seattle, Washington.

References 343



Fishbein, M. (2008). A Reasoned Action Approach to Health Promotion. Medical
Decision Making, 28(6), 834-844.

Flin, R., Mearns, K., O'Connor, P., & Bryden, R. (2000). Measuring safety climate :
identifying the common features. Safety Science, 34(1-3), 177-192.

Fogarty, G. J., & Shaw, A. (2010). Safety climate and the Theory of Planned
Behavior: Towards the prediction of unsafe behavior. Accident Analysis &
Prevention, 42(5), 1455-1459.

Forward, S. E. (2006). The intention to commit driving violations — A qualitative
study. Transportation Research Part F: Traffic Psychology and Behaviour,
9(6), 412-426.

Freeman, J. E., Wishart, D. E., Davey, J. D., Rowland, B. D., & Williams, R. (2009).
Utilising the driver behaviour questionnaire in an Australian organisational

fleet setting: Can it identify risky drivers? Journal of the Australasian
College of Road Safety, 20(2), 38-45.

Gagnon, M. P, Godin, G., Gagné, C., Fortin, J. P., Lamothe, L., Reinharz, D., &
Cloutier, A. (2003). An adaptation of the theory of interpersonal behaviour to

the study of telemedicine adoption by physicians. International Journal of
Medical Informatics, 71(2), 103-115.

Gauld, C. S., Lewis, L., & White, K. M. (2014). Concealed texting while driving:
What are young people’s beliefs about this risky behaviour? Safety Science,
65(0), 63-69.

Gauld, C. S., Lewis, I. M., White, K. M., & Watson, B. (2016). Young drivers’
engagement with social interactive technology on their smartphone: Critical

beliefs to target in public education messages. Accident Analysis &
Prevention, 96, 208-218.

Godin, G., & Kok, G. (1996). The Theory of Planned Behavior: A Review of its
Applications to Health-Related Behaviors. American Journal of Health
Promotion, 11(2), 87-98.

Gray, P. S. (2007). The research imagination : an introduction to qualitative and
quantitative methods. Cambridge, UK: Cambridge University Press.

Griffin, M. A., & Curcuruto, M. (2016). Safety climate in organizations. Annual
Review of Organizational Psychology and Organizational Behavior, 3, 191-
212.

344 References



Guldenmund, F. W. (2000). The nature of safety culture: a review of theory and
research. Safety Science, 34(1-3), 215-257.

Gunningham, N. (2006). Safety, regulation and the mining industry. Australian
Journal of Labour Law, 19, 30 - 58.

Hajkowicz, S. A., Heyenga, S., & Moffat, K. (2011). The relationship between
mining and socio-economic well being in Australia’s regions. Resources
Policy, 36(1), 30-38.

Hakamies-Blomqvist, L., Raitanen, T., & O’Neill, D. (2002). Driver ageing does not
cause higher accident rates per km. Transportation Research Part F: Traffic
Psychology and Behaviour, 5(4), 271-274.

Hall, R. (2008). Applied Social Research: planning, designing and conducting real
world research. South Yarra: Palgrave Macmillan.

Hankins, M., French, D., & Horne, R. (2000). Statistical guidelines for studies of the
theory of reasoned action and the theory of planned behaviour. Psychology &
Health, 15(2), 151-161.

Harrison, J. A., Mullen, P. D., & Green, L. W. (1992). A meta-analysis of studies of
the health belief model with adults. Health Education Research, 7(1), 107-
116.

Haslam McKenzie, F. (2010). Fly-In Fly-Out: The Challenges of Transient
Populations in Rural Landscapes. In G. W. Luck, R. Black, & D. Race (Eds.),
Demographic Change in Australia's Rural Landscapes (Vol. 12, pp. 353-
374). Netherlands: Springer

Hayes, N. (1997). Theory-Driven Approaches to Qualitative Research. In N. Hayes
(Ed.), Doing Qualitative Analysis in Psychology (pp. 534). East Sussex:
Taylor and Francis.

Head, K. J., & Noar, S. M. (2013). Facilitating progress in health behaviour theory
development and modification: The Reasoned Action Approach as a case
study. Health Psychology Review, 8(1), 34-52.

Horne, J., & Reyner, L. (1999). Vehicle accidents related to sleep: A review.
Occupational and Environmental Medicine, 56(5), 289-294.

References 345



Houghton, D. S. (1993). Long-Distance Commuting: A New Approach to Mining in
Australia. The Geographical Journal, 159(3), 281-290.

Howitt, D., & Cramer, D. (2014). Introduction to research methods in psychology
(4th ed.). Harlow, UK: Pearson Education.

Infrastructure Planning and Natural Resources Committee. (2015). Inquiry into fly-
in, fly-out and other long distance commuting work practices in regional
Queensland (9, 55th Parliament). Retrieved from
https://www .parliament.qld.gov.au/documents/committees/IPNRC/2015/FIF
0/02-rpt-009-090ct2015.pdf

Ivanova, G., & Rolfe, J. (2011). Assessing development options in mining
communities using stated preference techniques. Resources Policy, 36(3),
255-264.

Ivanova, G., Rolfe, J., Lockie, S., & Timmer, V. (2007). Assessing social and
economic impacts associated with changes in the coal mining industry in the

Bowen Basin, Queensland, Australia. Management of Environmental
Quality: An International Journal, 18(2), 211-228.

Johnson, R. B., & Onwuegbuzie, A. J. (2004). Mixed Methods Research: A Research
Paradigm Whose Time Has Come. Educational Researcher, 33(7), 14-26.

Joy, J. (2004). Occupational safety risk management in Australian mining.
Occupational Medicine, 54(5),311-315.

Kasprzyk, D., Montafio, D. E., & Fishbein, M. (1998). Application of an Integrated
Behavioral Model to Predict Condom Use: A Prospective Study Among High
HIV Risk Groupsl. Journal of Applied Social Psychology, 28(17), 1557-
1583.

Lapinski, M. K., & Rimal, R. N. (2005). An Explication of Social Norms.
Communication Theory, 15(2), 127-147.

Larue, G., Rakotonirainy, A., & Pettitt, A. N. (2010). Driving performance on
monotonous roads. Paper presented at the Proceedings of 20th Canadian
Multidisciplinary Road Safety Conference, Niagara Falls, Ontario.

Lee, M. L., Howard, M. E., Horrey, W. J., Liang, Y., Anderson, C., Shreeve, M. S., .
.. Czeisler, C. A. (2016). High risk of near-crash driving events following
night-shift work. Proceedings of the National Academy of Sciences, 113(1),
176-181.

346 References



Lockie, S., Franettovich, M., Petkova-Timmer, V., Rolfe, J., & Ivanova, G. (2009).
Coal mining and the resource community cycle: A longitudinal assessment of

the social impacts of the Coppabella coal mine. Environmental Impact
Assessment Review, 29(5), 330-339.

Maddux, J. E. (1993). Social cognitive models of health and exercise behavior: An
introduction and review of conceptual issues. Journal of Applied Sport
Psychology, 5(2), 116-140.

Mason, T. E., & White, K. M. (2008). The Role of Behavioral, Normative and
Control Beliefs in Breast Self-Examination. Women & Health, 47(3), 39-56.

McEachan, R. R. C., Conner, M., Taylor, N. J., & Lawton, R. J. (2011). Prospective
prediction of health-related behaviours with the Theory of Planned
Behaviour: a meta-analysis. Health Psychology Review, 5(2), 97-144.

McLean, K. N. (2012). Mental health and well-being in resident mine workers: Out
of the fly-in fly-out box. Australian Journal of Rural Health, 20(3), 126-130.

Michael, R. L. (2009). Differential effects of monotony versus fatigue on driving
performance and the effectiveness of various detection methods: implications
for road safety in the ACT, NRMA-ACT Road Safety Trust. Retrieved from
http://eprints.qut.edu.au/77662/1/77662.pdf

Milhausen, R. R., Reece, M., & Perera, B. (2006). A Theory-Based Approach to
Understanding Sexual Behavior at Mardi Gras. Journal of Sex Research,
43(2), 97-106.

Minerals Council of Australia. (2012). Minerals Council of Australia. Retrieved 24
June 2012. Retrieved from
http://www.minerals.org.au/corporate/about the mcaAccess

Misan, G., & Rudnik, E. (2015). The Pros and Cons of Long Distance Commuting:
Comments from South Australian Mining and Resource Workers. Journal of
Economic and Social Policy, 17(1), 6.

Monette, D. R., Sullivan, T. J., & DelJong, C. R. (2013). Applied social research: A
tool for the human services. Belmont, CA, USA: Cengage Learning.

Montafio, D., & Kasprzyk, D. (2008). Theory of Reasoned Action, Theory of
Planned Behavior, and the Integrated Behavior Model. In K. Glanz, B. K.
Rimer, & K. Viswanath (Eds.), Health Behavior and Health Education (4 ed.,
pp. 68 - 96). San Francisco, CA: John Wiley & Sons.

References 347



Neal, A., & Griffin, M. A. (2006). A study of the lagged relationships among safety
climate, safety motivation, safety behavior, and accidents at the individual
and group levels. Journal of Applied Psychology, 91(4), 946-953.

Neal, A., Griffin, M. A., & Hart, P. M. (2000). The impact of organizational climate
on safety climate and individual behavior. Safety Science, 34(1-3), 99-109.

Nederhof, A. J. (1985). Methods of coping with social desirability bias: A review.
European Journal of Social Psychology, 15(3), 263-280.

Newnam, S., Griffin, M. A., & Mason, C. (2008). Safety in work vehicles: A
multilevel study linking safety values and individual predictors to work-
related driving crashes. Journal of Applied Psychology, 93(3), 632-644.

Niskanen, T. (1994). Safety climate in the road administration. Safety Science, 17(4),
237-255.

Office of the Chief Economist. (2014). Resources and Energy Statistics, December
2014 Retrieved from Canberra: https://industry.gov.au/Office-of-the-Chief-
Economist/Publications/Pages/Resources-and-energy-quarterly.aspx

Office of the Chief Economist. (2017). Resources and Energy Quarterly, March
2017. Retrieved from https://industry.gov.au/Office-of-the-Chief-
Economist/Publications/Documents/req/Resource-and-Energy-Resources-
Quarterly-March-2017.pdf

Ouellette, J. A., & Wood, W. (1998). Habit and intention in everyday life: The
multiple processes by which past behavior predicts future behavior.
Psychological Bulletin, 124(1), 54-74.

Park, H. S., & Smith, S. W. (2007). Distinctiveness and Influence of Subjective
Norms, Personal Descriptive and Injunctive Norms, and Societal Descriptive
and Injunctive Norms on Behavioral Intent: A Case of Two Behaviors

Critical to Organ Donation. Human Communication Research, 33(2), 194-
218.

Peek, L., & Fothergill, A. (2009). Using focus groups: lessons from studying daycare
centers, 9/11, and Hurricane Katrina. Qualitative Research, 31(9), 31 - 59.

Petkova, V., Lockie, S., Rolfe, J., & Ivanova, G. (2009). Mining developments and
social impacts on communities: Bowen Basin case studies. Rural Society,
19(3), 211-228.

348 References



Philip, P., Sagaspe, P., Moore, N., Taillard, J., Charles, A., Guilleminault, C., &
Bioulac, B. (2005). Fatigue, sleep restriction and driving performance.
Accident Analysis & Prevention, 37(3), 473-478.

Pidgeon, N. F. (1991). Safety Culture and Risk Management in Organizations.
Journal of Cross-Cultural Psychology, 22(1), 129-140.

Ponterotto, J. G. (2005). Qualitative research in counseling psychology: A primer on
research paradigms and philosophy of science. Journal of Counseling
Psychology, 52(2), 126-136.

Poulter, D. R., Chapman, P., Bibby, P. A., Clarke, D. D., & Crundall, D. (2008). An
application of the theory of planned behaviour to truck driving behaviour and

compliance with regulations. Accident Analysis & Prevention, 40(6), 2058-
2064.

Q-COMP. (2012). OQ-COMP — Supporting Queensland - 11/12 Statistics Report.
Retrieved from Brisbane: http://www.qcomp.com.au/news-
publications/statistical-reports.aspx

Queensland Government. (2010). Central Queensland Coal. Retrieved 12 February
2013. Retrieved from http://mines.industry.qld.gov.au/assets/coal-
pdf/icen_gld coal map 10.pdfAccess

Queensland Government. (2013). OGN 16 Guidance Note for Fatigue Risk
Management. Retrieved from
https://www.dnrm.qld.gov.au/ _data/assets/pdf file/0004/240358/qld-
guidance-note-16.pdf

Queensland Resources Council. (2012). About QRC. Retrieved 24 June 2012.
Retrieved from http://www.qrc.org.au/01 cms/details.asp?ID=65Access

Quinlan, M., Mayhew, C., & Bohle, P. (2001). The Global Expansion of Precarious
Employment, Work Disorganization, and Consequences for Occupational
Health: A Review of Recent Research. International Journal of Health
Services, 31(2), 335-414.

Reyner, A. L., & Horne, A. J. (1998). Falling asleep whilst driving: are drivers aware
of prior sleepiness? International Journal of Legal Medicine, 111(3), 120-
123.

Rivis, A., Abraham, C., & Snook, S. (2011). Understanding young and older male
drivers' willingness to drive while intoxicated: The predictive utility of

References 349



constructs specified by the theory of planned behaviour and the prototype
willingness model. British Journal of Health Psychology, 16(2), 445-456.

Rivis, A., & Sheeran, P. (2003). Descriptive norms as an additional predictor in the
theory of planned behaviour: A meta-analysis. Current Psychology, 22(3),
218-233.

Rogers, A., Holmes, S., & Spencer, M. (2001). The effect of shiftwork on driving to
and from work. Journal of Human Ergology, 30(1-2).

Rolfe, J. (2011). Submission to the House Standing Committee on Regional Australia
of Fly-In and Fly-Out (FIFO) workforce practices in regional Australia.
Retrieved from
http://aphref.aph.gov.au/house/committee/ra/fifodido/subs/Sub63.pdf

Rolfe, J. (2013). Predicting the economic and demographic impacts of long distance
commuting in the resources sector: A Surat basin case study. Resources
Policy, 38(4), 723-732.

Rolfe, J., Miles, B., Lockie, S., & Ivanova, G. (2007). Lessons from the Social and
Economic Impacts of the Mining Boom in the Bowen Basin 2004-2006.
Australasian Journal of Regional Studies, 13(2), 134-153.

Rosekind, M. R., & Gander, P. H. (1996). Managing fatigue in operational settings 2:
An integrated approach. Behavioral Medicine, 21(4), 166-170.

Rosenstock, I. M. (1974). Historical origins of the health belief model. Health
Education Monographs, 2(4), 328-335.

Rowden, P., Steinhardt, D., & Sheehan, M. (2008). Road crashes involving animals
in Australia. Accident Analysis & Prevention, 40(6), 1865-1871.

Safe Work Australia. (2012). Work-related traumatic fatalities, Australia 2010-11.
Retrieved from
http://www.safeworkaustralia.gov.au/sites/swa/about/publications/pages/trau
matic-injury-fatalities-2010-11

Schmidt, E. A., Kincses, W. E., Schrauf, M., Haufe, S., Schubert, R., & Curio, G.
(2007). Assessing driver’s vigilance state during monotonous driving. Paper
presented at the Proceedings of the Fourth International Driving Symposium
on Human Factors in Driver Assessment, Training and Vehicle Design,
Berlin, Germany.

350 References



Schmidt, E. A., Schrauf, M., Simon, M., Fritzsche, M., Buchner, A., & Kincses, W.
E. (2009). Drivers’ misjudgement of vigilance state during prolonged
monotonous daytime driving. Accident Analysis & Prevention, 41(5), 1087-
1093.

Scott-Parker, B., Hyde, M. K., Watson, B., & King, M. J. (2013). Speeding by young
novice drivers: What can personal characteristics and psychosocial theory add
to our understanding? Accident Analysis & Prevention, 50(0), 242-250.

Scott, L. D., Hwang, W.-T., Rogers, A. E., Nysse, T., Dean, G. E., & Dinges, D. F.
(2007). The Relationship between Nurse Work Schedules, Sleep Duration,
and Drowsy Driving. Sleep, 30(12), 1801-1807.

Sheehan, M., Siskind, V. T., Richard, Veitch, C., O'Connor, T., Steinhardt, D.,
Blackman, R., . . . Sticher, G. (2008). Rural and Remote Road Safety Project
- Final Report. Retrieved from Brisbane, Australia:

Sheeran, P. (2002). Intention-Behavior Relations: A Conceptual and Empirical
Review. European Review of Social Psychology, 12(1), 1-36.

Sim, J. (1998). Collecting and analysing qualitative data: issues raised by the focus
group. Journal of Advanced Nursing, 28(2), 345-352.

Singleton, R., & Straits, B. C. (2005). Approaches to Social Research (4th ed.). New
York: Oxford University Press.

Siskind, V., Steinhardt, D., Sheehan, M., O’Connor, T., & Hanks, H. (2011). Risk
factors for fatal crashes in rural Australia. Accident Analysis & Prevention,
43(3), 1082-1088.

Smith, J. R., & Louis, W. R. (2008). Do as we say and as we do: The interplay of
descriptive and injunctive group norms in the attitude-behaviour relationship.
British Journal of Social Psychology, 47(4), 647-666.

Smith, S. S., Armstrong, K. A., & Steinhardt, D. A. (2008). Early morning road
crashes : the effects of age and gender. Paper presented at the Australasian

Road Safety Research, Policing and Education Conference, 10-12 November,
Adelaide, South Australia.

Steinhardt, D. A., Sheehan, M. C., & Siskind, V. (2009). The effectiveness of using a
simple ARIA based geographical classification to identify road crash patterns
in rural and urban areas of Queensland. Paper presented at the Proceedings

References 351



of 2009 Road Safety Research, Policing and Education Conference, 11-13
November, Sydney, New South Wales.

Sticher, G. (2005). An investigation of attitudes towards risk factors, personal
driving ability and road safety information among rural and remote road
users. Paper presented at the Proceedings Conference of Australian Institutes
of Transport Research, Brisbane.

Storey, K. (2001). Fly-in/Fly-out and Fly-over: Mining and regional development in
Western Australia. Australian Geographer, 32(2), 133-148.

Sutherland, C. R., Chur-Hansen, A., & Winefield, H. (2016). Experiences of Fly-In,
Fly-Out and Drive-In, Drive-Out Rural and Remote Psychologists. Australian
Psychologist, 1-11.

Tabachnick, B. G., & Fidell, L. S. (2007). Using multivariate statistics (5th ed.).
Boston: Pearson/Allyn & Bacon.

Taylor, J., & Simmonds, J. (2009). Family stress and coping in the fly-in fly-out
workforce. Australian Community Psychologist, 21(2), 23 - 36.

Thirlwell, M. (2017). Australia’s export performance in 2015-16. Retrieved 22 April
2017. Retrieved from http://www.austrade.gov.au/news/economic-
analysis/australias-export-performance-in-2015-16Access

Triandis, H. C. (1980). Values, attitudes, and interpersonal behavior. Paper
presented at the Nebraska Symposium on Motivation, Nebraska.

Tucker, P., Barton, J., & Folkard, S. (1996). Comparison of eight and 12 hour shifts:
impacts on health, wellbeing, and alertness during the shift. Occupational and
Environmental Medicine, 53(11), 767-772.

Verplanken, B., Aarts, H., & Van Knippenberg, A. D. (1997). Habit, information
acquisition, and the process of making travel mode choices. European
Journal of Social Psychology, 27(5), 539-560.

von Haeften, 1., Fishbein, M., Kasprzyk, D., & Montano, D. (2001). Analyzing data
to obtain information to design targeted interventions. Psychology, Health &
Medicine, 6(2), 151-164.

352 References



Warner, H. W., & Aberg, L. (2006). Drivers’ decision to speed: A study inspired by
the theory of planned behavior. Transportation Research Part F: Traffic
Psychology and Behaviour, 9(6), 427-433.

White, K. M., Smith, J. R., Terry, D. J., Greenslade, J. H., & McKimmie, B. M.
(2009). Social influence in the theory of planned behaviour: The role of

descriptive, injunctive, and in-group norms. British Journal of Social
Psychology, 48(1), 135-158.

Wilde, G. (1998). Risk homeostasis theory: an overview. Injury Prevention, 4(2), 89-
91.

Williamson, A. M., Feyer, A.-M., Cairns, D., & Biancotti, D. (1997). The
development of a measure of safety climate: The role of safety perceptions
and attitudes. Safety Science, 25(1-3), 15-27.

Williamson, A. M., Lombardi, D. A., Folkard, S., Stutts, J., Courtney, T. K., &
Connor, J. L. (2011). The link between fatigue and safety. Accident Analysis
& Prevention, 43(2), 498-515.

Wills, A., Watson, B., & Biggs, H. (2009). An exploratory investigation into safety
climate and work-related driving. Work, 32(1), 81-94.

WorkCover Queensland. (2016). Lump sum payments. Retrieved 22 April 2017.
Retrieved from https://www.worksafe.qld.gov.au/rehab-and-claims/support-
and-benefits/lump-sum-paymentsAccess

Zohar, D. (1980). Safety climate in industrial organizations: Theoretical and applied
implications. Journal of Applied Psychology, 65(1), 96-102.

References 353



Appendices

Appendix A

Expert focus group interview protocol

1. What are the current pieces of legislation you refer to in your day to day work as health
and safety experts?

How are workers and management informed about rules and regulations on your site?
What is the legislation that controls commuting behaviours in Queensland?

How does the legislation in Queensland control commuting behaviours?

What do you think is not covered by the legislation in respect to commuting?

Do you think that the gaps in the legislation expose you to risk? If so, how?

A U o

Does the legislation require your organisation to include policies regarding commuting
in your fatigue management plans or site management plans? If so, how?

8. How does the legislation make it easier or more difficult for you to address this issue as
an organisation?

9. Do you think these rules and regulations can be used to provide a platform to address
worker commuting behaviour? Why or why not?

10. What are the current industry standards and guidelines you refer to in your day to day
work as health and safety experts?

11. What are the current industry standards and guidelines that provide guidance in relation
to commuting behaviours?

12. How do current industry standards and guidelines help you to respond to and control
commuting behaviours?

13. What does your organisation do to manage workers’ journey to and from work? What is
your organisational policy? How does your organisation control commuting behaviour?

14. How do your practices differ from practices prescribed in the legislation or in industry
guidelines?

15. How do workers’ respond to the site’s management of this issue?

16. Why don’t you think that all workers’ respond favourably to the policies you have in
place?

17. Do you think that workers see that it’s their responsibility or yours to remain safe when
commuting? Where do you think the responsibility lies?

18. How do on-site safety behaviours transfer to off-site safety behaviours?

19. How well does the legislation create a safe environment and do you think there is any
flow on impact upon behaviours that occur outside work?

20. What control do you have over off-site behaviours i.e., commuting?

21. What is commuting behaviour like at your site?
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Appendix B

In-depth interview Protocol

Background, life themes and history

Age

Gender

Occupation

Shift performed

Length of time in the industry

Have you had any incidents before or after work on your trip home?
What are the reasons that you drive such long distances to and from site?

Circumstances of the commute

e Tell me about your trip to and from work

e How far do you drive to get to and from work?

e What did you think about DIDO work when you first started? What do you think
about it now? Why do you do it?

e Do you do anything to prepare for your trip to and from work?

e Do you plan your trip to and from work? Tell me about the types of things you plan
OR Tell me why you don’t plan your trip.

e Have you considered changing the way you get to and from work in any way?

Driver Safety

e Has there ever been a time that you thought that it was unsafe for you to drive to or
from work? Explain the situation.

e Do you consider yourself a safe driver? Why or why not?

e Are there times you worry about driving to and from work?

Company expectations and site culture

e  What does your company expect you to do before you drive to or from work?
e How is this site different to other sites?
e  Who do you think is responsible for your safety on the road? Why?

Social expectations

e  What do your family and/or friends think about DIDO work?
Do your family or friends make any comments to you about driving to and from
work?

e Have you ever discussed the drive to and from work with some of the guys on your
crew? What do they think about DIDO work?
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Appendix C
Day Survey

DRIVING HOME AFTER DAY SHIFT BLOCKS

Thank you for agreeing to participate in this questionnaire. All the information that you
provide is anonymous and confidential.

This questionnaire asks you to consider your commute home from work following a typical day
shift block. Your participation primarily involves reading some statements and providing your
responses on a scale. The questionnaire should take about 10 minutes to complete.

If you drive home, tell me about your drive. If you fly home, please base your responses
on your drive to the airport. If you car pool, please concentrate on the times that you are
the designated driver.

Please provide a response to each question - there are no right or wrong answers, we are
interested in your thoughts.

A participant information sheet has been provided to you. The participant information sheet
contains information about the project, your participation in the project, the expected benefits
and risks associated with the research, as well as information about privacy and confidentiality.

You have the right to withdraw from participation at any stage prior to handing your
completed questionnaire back to the researcher.

PLEASE NOTE:
For the purposes of this study, please respond about your journey home after
you have finished your rostered day shift block. In this case, the term

“immediately”, includes time for you to pack your car, have a shower, have

something to eat and leave the site following your day shift block.
If you don’t drive the entire way, please focus on the car leg of your journey. If

you car pool, please focus on the times you drive the vehicle.

Each question will require you to respond on a scale and will ask you to circle
the number or word which best describes your response to the statement.
Please respond to each statement.
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SECTION A: DRIVING HOME AFTER YOUR DAY SHIFT BLOCK
Section A asks questions about driving home after your day shift block

Question 1:

a) Inthelast month, I have typically driven home immediately after finishing a day shift
block (please circle the response most appropriate to you):

Sometimes | Slightly often Often Very often

Never Rarely Not often

Question 2:

a) How many of the people who are important to you would approve of you driving home

immediately after a day shift block in a typical month (please circle the response most

appropriate to you):

None A few Some About half Many Majority All

b) During a typical month, how likely is it that the following individuals or groups of people

would approve of you driving home immediately after finishing a typical day shift block
(please circle the response most appropriate to you on each line):
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Family 1 2 3 4 5 6 7
Friends (other than co-workers) 1 2 3 4 5 6 7
Co-workers 1 2 3 4 5 6 7
1 2 3 4 5 6 7

Supervisor/Manager

c) During a typical month, how much would the following individuals or groups of people agree
that driving home immediately after a day shift block is a good thing to do (please circle the

response most appropriate to you on each line):
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Co-workers 1 2 3 4 5 6 7
Supervisor/Manager 1 2 3 4 5 6 7
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d) During a typical month, how many of the following individuals or groups of people would
drive home immediately after a day shift block (please circle the response most appropriate

to you on each line):

2
() = > b1
e & E 8% B 1§ =
S = S S = o — <
Z < w o< = &
=
Co-workers 1 2 3 4 5 6 7
Supervisor/Manager 1 2 3 4 5 6 7
Question 3:

a) How likely is it that the following factors would encourage you to drive home

immediately after finishing a day shift block in a typical month (please circle the response

most appropriate to you on each line):
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Driving home with others (e.g., car pooling)? 1 2 3 4 5 6 7
Following what others do (e.g., co-workers) 1 2 3 4 6 7
Needing to b? somewhere by a certain time 1 ) 3 4 5 6 7
(e.g., home, airport etc.)?
Leaving when I do because that’s my routine? 1 2 3 4 5 6 7
Leaving when I do because my family want me 1 ) 3 4 5 6 7
home?
Being an experienced long distance driver? 1 2 3 4 5 6 7
Owing a car made for country roads? 1 2 3 4 5 6 7
Sick of being on site? 1 2 3 4 5 6 7
To get the drive over and done with? 1 2 3 4 5 6 7

b) How likely is it that the following factors would prevent you from driving home

immediately after finishing a day shift block in a typical month (i.e., would result in you
taking a break/not leaving shortly after the end of the shift block) (please circle the
response most appropriate to you on each line):
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Listening to family’s concerns about travel? 1 2 3 4 5 6 7
Complying with workplace journe
PIng with workplace jotirney 1 2 3 4 5 6 7
management policies?
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Attempting to avoid driving at dusk (e.g.,
. 1 2 3 4 6 7
animals on the road)?
Avoiding night driving? 1 2 3 4 5 6 7
Feeling tired? 1 2 3 4 5 6 7
Seeing an accident in the past 12 months? 1 2 3 4 5 6 7
Being involved in an accident in the past 12 1 ) 3 4 5 6 7
months?
Being trained in fatigue management? 1 2 3 4 5 6 7
Wanting to get home in one piece? 1 2 3 4 5 6 7
Not wanting to get home tired? 1 2 3 4 5 6 7

Question 4:

During a typical month, how likely is it that driving home immediately after finishing a day
shift block will result in the following (please circle the response most appropriate to you on

each line):
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Putting other road users at risk? 1 2 3 4 5 6 7
Putting me at risk? 1 2 3 4 5 6 7
Making the most of my time off? 1 2 3 4 5 6 7
Seeing my family as soon as possible? 1 2 3 4 5 6 7
Getting home as soon as possible? 1 2 3 4 5 6 7
Getting off site as soon as possible? 1 2 3 4 5 6 7
Will not corpr.)ly with what the SSE/site has told 1 2 3 4 5 6 7
us about driving home?
Breaking the road rules? 1 2 3 4 5 6 7
Not bellng covered by insurance if involved in 1 2 3 4 5 6 7
an accident
Being involved in a crash on my way home? 1 2 3 4 5 6 7
Being involved in a near miss on my way 1 ) 3 4 5 6 7
home?
Taking a risk? 1 2 3 4 5 6 7
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Question 5:

a) For me, driving home immediately after finishing a day shift block in a typical month would

be (please circle the response most appropriate to you on each line):

Negative 1 2 3 4 5 6 7 Positive
Unnecessary 1 2 3 4 5 6 7 Necessary
Breaking the Complying

rules 1 2 3 4 J 6 7 with the rules
Worthless 1 2 3 4 5 6 7 Beneficial
Unwise 1 2 3 4 5 6 7 Wise

b) Inthe industry, how many people do you think drive home immediately after a day shift
block in a typical month? (please circle the response most appropriate to you):

None A few Some

About half

Many

Majority

All

Remember, the term “immediately” in this questionnaire, includes time for you to pack
your car, have a shower, have something to eat and leave the site following your day shift
block.

Question 6:

Please circle the response most appropriate to you on each line based on what you would do

in a typical month:
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[ intend to drive home immediately after
finishing my day shift block 1 2 3 4 > 6 7
Driving home immediately after finishing my 1 ) 3 4 5 6 -
day shift block is within my control
[ feel that driving home immediately after a day 1 2 3 4 5 6 7
shift block is something I ought to do
Most people who are important to me would
support me if I drove home immediately after 1 2 3 4 5 6 7
finishing my day shift block
Driving home immediately after finishing a day 1 ) 3 4 5 6 7
shift block is something I do without thinking
It is likely that I will drive home immediately 1 2 3 4 5 6 7

after finishing my day shift block
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Driving home immediately after finishing a day 1 2 3 4 5 6 7
shift block is something I do automatically
Driving home immediately after finishing my 1 2 3 4 5 6 7

day shift block is up to me

The people in my life whose opinions I value
would approve of me driving home 1 2 3 4 5 6 7
immediately after finishing a day shift block

Driving home immediately after finishing a day
shift block is something I have been doing for a 1 2 3 4 5 6 7
long time

Driving home immediately after a day shift

block would go against my principles 1 2 3 4 > 6 7
It would be easy for me to drive home 1 ) 3 4 5 6 -
immediately after finishing my day shift block

[ am willing to drive home immediately after

finishing my day shift block 1 2 3 4 > 6 7
Driving home immediately after finishing a day 1 2 3 4 5 6 7

shift block is part of my end of shift routine

Most people who are important to me think
that driving home immediately after a day shift 1 2 3 4 5 6 7
block is something that one ought to do

SECTION B: ORGANISATIONAL & DRIVING SAFETY PRACTICES
Section B seeks your thoughts about safety practices in the organisation relating to general
safety and journey safety.

Question 7:

This section asks about safety practices relating to your journey home. For the statements
below, please circle the response most appropriate to you on each line:
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Management places a strong emphasis on
§ p g emp 1 2 3 4 5 6 7

journey management

[ feel that it is worthwhile to put in effort to
improve my personal safety in respect to my 1 2 3 4 5 6 7
journey home

Within the organisation, [ promote the journey
management policies associated with the 1 2 3 4 5 6 7
journey home from work
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Journey home policies are given high priority 2 4 5 6

by management

[ feel that it is important to maintain my safety

. .. . 1 2 3 4 5 6 7

while driving home at all times

[ believe that it is important to reduce the risk

of accidents and incidents on the road when 1 2 3 4 5 6 7

driving home from work

F put in extra effort to improve the safety of my 1 2 3 4 5 6 7

journey home from work

Management considers journey home policies 1 2 3 4 5 6 7

to be important

Question 8:

The next section asks about safety practices while you are on the worksite conducting your
duties. For the statements below, please circle the response most appropriate to you on each

line:
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Management places a strong emphasis on 1 2 3 4 5 6 7
workplace health and safety
I promotg the safety program within the 1 2 3 4 5 6 7
organisation
F feel that it is worthwhile to put. in effort to 1 2 3 4 5 6 7
improve my personal safety onsite
[ use th(.e correct safety procedures for carrying 1 2 3 4 5 6 7
out my job
Safety is given a high priority by management 1 2 3 4 5 6 7
I fegl that it is important to maintain safety at 1 2 3 4 5 6 7
all times
[ use all the necessary safety equipment to do 1 2 3 4 5 6 7
my job
Management considers safety to be important 1 2 3 4 5 6 7
[ put in extra effort to improve the safety of the 1 2 3 4 5 6 7
workplace
[ ensure the h.1ghest levels of safety when I 1 2 3 4 5 6 7
carry out my job
[ believe that it is important to reduce the risk
. L . 1 2 3 4 5 6 7
of accidents and incidents in the workplace
[ voluntarily carry out tasks or activities that
. 1 2 3 4 5 6 7
help to improve workplace safety
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Question 9:

For the statements below, please circle the response most appropriate to you on each line.

During your journey home following a day shift block in a typical month, how often do

you:
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Drive in unfamiliar areas or settings 1 2 3 4 5 6 7
Drive on unsealed roads 1 2 3 4 5 6 7
Encounter wild animals or livestock on the road 1 2 3 4 5 6 7
Drive while tired 1 2 3 4 5 6 7
Drive longer than 2 hours without stopping for a 1 2 3 4 5 6 7
break
Drive home without stopping 1 2 3 4 5 6 7
Hit livestock or animal 1 2 3 4 5 6 7
Drive while under time pressure 1 2 3 4 5 6 7
Lose concentration 1 2 3 4 5 6 7
Drive even though you suspect you may be over
.. 1 2 3 4 5 6 7
the legal blood alcohol limit
Disregard the speed limit on a highway 1 2 3 4 5 6 7
See an accident or the aftermath of an accident 1 2 3 4 5 6 7
Stop for a nap 1 2 3 4 5 6 7
364 Appendix C

Day Survey



SECTION C: GENERAL INFORMATION
Section C seeks information about you and your drive home after your day shift block. Please

provide a response to all questions:

Age:

What is your relationship status?
@Single
@Married
@Divorced
BASeparated

BDe-facto

What is your job at the mine:

Are you: @EMale @Female

Are you:
BARPermanent employee (employed by the mine)

BElContractor

BAROther (please specify):

What is the postcode of your home address:

How long (hours/mins) is a typical day shift for you?

Approximately how many kilometres is it from your home to the worksite?

What type of roster do you typically work:
ARA7 on / 7 off
AR14 on / 7 off

Where do you usually drive to after a day shift block
@Home
Airport

@AFriend’s house
BAEOther (please specify):

AR5 on / 2 off
@8 on / 6 off
AR12 on /9 off
AROther (please

specify):

What do you think is a reasonable distance for someone to travel to get home from work?

Approximately how long (hours/mins) does it usually take you to drive home after a day shift block?

How many years have you worked in the industry?

In the last three years how many demerit points have you lost from your driver’s licence?

If you have a break after a day shift block, before you drive home, typically how long (hours/mins) is it?

When driving home from site following a day shift block, how many hours do you usually drive before you stop
and take a break?

If you take a break during your journey home from site following a day shift block, how long do you usually stop
for?

Typically I spend 50% or more of my journey If you car pool, who organised it?

home following a day shift block: BAE@Manager
BARDriving a car ARCrew
BEAs a passenger in a car BAEMyself

@Flying

AROn a Bus

@Other (please
specify):

BAEOther (please specify):

Are you paid for your journey home from the
worksite after your shift block? AYes
EZNo

How many times would you normally stop during your trip
home following a day shift block?
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- Thank you for taking the time to complete this questionnaire -

Should you have any questions about this research, please contact Candice
Potter: c4.potter@qut.edu.au
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Appendix D
Night Survey

DRIVING HOME AFTER NIGHT SHIFT BLOCKS

If you typically work day shifts, please let me know and I will give you a different
questionnaire.

Thank you for agreeing to participate in this questionnaire. All the information that you
provide is anonymous and confidential.

This questionnaire asks you to consider your commute home from work following a typical
night shift block. Your participation primarily involves reading some statements and providing
your responses on a scale. The questionnaire should take about 10 minutes to complete.

If you drive home, tell me about your drive. If you fly home, please base your responses
on your drive to the airport. If you car pool, please concentrate on the times that you are
the designated driver.

Please provide a response to each question - there are no right or wrong answers, we are
interested in your thoughts.

A participant information sheet has been provided to you. The participant information sheet
contains information about the project, your participation in the project, the expected benefits
and risks associated with the research, as well as information about privacy and confidentiality.

You have the right to withdraw from participation at any stage prior to handing your
completed questionnaire back to the researcher.

PLEASE NOTE:
For the purposes of this study, please respond about your journey home after
you have finished your rostered night shift block. In this case, the term

“immediately”, includes time for you to pack your car, have a shower, have

something to eat and leave the site following your night shift block.
If you don’t drive the entire way, please focus on the car leg of your journey. If

you car pool, please focus on the times you drive the vehicle.

Each question will require you to respond on a scale and will ask you to circle
the number or word which best describes your response to the statement. Please
respond to each statement.

Appendix D
Night Survey 367



This page has been left blank intentionally

368 Appendix D
Night Survey



SECTION A: DRIVING HOME AFTER YOUR NIGHT SHIFT BLOCK
Section A asks questions about driving home after your night shift block

Question 1:

a) Inthelast month, I have typically driven home immediately after finishing a night shift
block (please circle the response most appropriate to you):

Never Rarely Not often Sometimes | Slightly often Often Very often

Question 2:

a) How many of the people who are important to you would approve of you driving home

immediately after a night shift block in a typical month (please circle the response most

appropriate to you):

None A few Some About half Many Majority All

b) During a typical month, how likely is it that the following individuals or groups of people

would approve of you driving home immediately after finishing a typical night shift block
(please circle the response most appropriate to you on each line):

Very
unlikely
Quite
unlikely
Slightly
unlikely
Neither
likely nor
unlikely
Slightly
likely
Quite likely
Very likely

[EnN
N
w
S
vl
)}
~N

Family

Friends (other than co-workers)

Co-workers

Supervisor/Manager

c) During a typical month, how much would the following individuals or groups of people
agree that driving home immediately after a night shift block is a good thing to do (please

circle the response most appropriate to you on each line):
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Co-workers 1 2 3 4 5 6 7
Supervisor/Manager 1 2 3 4 5 6 7

d) During a typical month, how many of the following individuals or groups of people would
drive home immediately after a night shift block (please circle the response most

appropriate to you on each line):
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None

A few

Some

About
half

Many

Majority
All

[u=N
[\S}
w
5N
w1
)
~N

Co-workers

Supervisor/Manager 1 2 3 4 5 6 7

Question 3:
a) How likely is it that the following factors would encourage you to drive home

immediately after finishing a night shift block in a typical month (please circle the
response most appropriate to you on each line):
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Driving home with others (e.g., car pooling)? 1 2 3 4 5 6 7
Following what others do (e.g., co-workers) 1 2 3 4 5 6 7
Needing to bg somewhere by a certain time 1 2 3 4 5 6 7
(e.g., home, airport etc.)?
Leaving when I do because that’s my routine? 1 2 3 4 5 6 7
Leaving when I do because my family want me 1 2 3 4 5 6 7
home?
Being an experienced long distance driver? 1 2 3 4 5 6 7
Owing a car made for country roads? 1 2 3 4 5 6 7
Sick of being on site? 1 2 3 4 5 6 7
To get the drive over and done with? 1 2 3 4 5 6 7

b) How likely is it that the following factors would prevent you from driving home

immediately after finishing a night shift block in a typical month (i.e., would result in you
taking a break/not leaving shortly after the end of the shift block) (please circle the
response most appropriate to you on each line):

Very
unlikely
Quite
unlikely
Slightly
unlikely
Neither
likely nor
unlikely
Slightly
likely
Quite likely
Very likely

N
w
S
65}
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~N

Listening to family’s concerns about travel? 1

Complying with workplace journey
L . 1 2 3 4 5
management policies?

(o)}
~

Att.emptmg to avoid driving at dawn (e.g., 1 2 3 4 5 6 7
animals on the road)?
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Avoiding night driving? 1 2 3 4 5 6 7
Feeling tired? 1 2 3 4 5 6 7
Seeing an accident in the past 12 months? 1 2 3 4 5 6 7
Being involved in an accident in the past 12 1 2 3 4 5 6 7
months?
Being trained in fatigue management? 1 2 3 4 5 6 7
Wanting to get home in one piece? 1 2 3 4 5 6 7
Not wanting to get home tired? 1 2 3 4 5 6 7

Question 4:

During a typical month, how likely is it that driving home immediately after finishing a night
shift block will result in the following (please circle the response most appropriate to you on

each line):
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Putting other road users at risk? 1 2 3 4 5 6 7
Putting me at risk? 1 2 3 4 5 6 7
Making the most of my time off? 1 2 3 4 5 6 7
Seeing my family as soon as possible? 1 2 3 4 5 6 7
Getting home as soon as possible? 1 2 3 4 5 6 7
Getting off site as soon as possible? 1 2 3 4 5 6 7
Will not corpr.)ly with what the SSE/site has told 1 2 3 4 5 6 7
us about driving home?
Breaking the road rules? 1 2 3 4 5 6 7
Not bellng covered by insurance if involved in 1 2 3 4 5 6 7
an accident
Being involved in a crash on my way home? 1 2 3 4 5 6 7
Being involved in a near miss on my way 1 ) 3 4 5 6 7
home?
Taking a risk? 1 2 3 4 5 6 7
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Question 5:

a) For me, driving home immediately after finishing a night shift block in a typical month

would be

(please circle the response most appropriate to you on each line):

Negative 1 2 3 4 5 6 7 Positive
Unnecessary 1 2 3 4 5 6 7 Necessary
Breaking the Complying

rules 1 2 3 4 > 6 7 with the rules
Worthless 1 2 3 4 5 6 7 Beneficial
Unwise 1 2 3 4 5 6 7 Wise

b) Inthe industry, how many people do you think drive home immediately after a night
shift block in a typical month? (please circle the response most appropriate to you):

None A few Some

About half

Many

Majority

All

Remember, the term “immediately” in this questionnaire, includes time for you to pack
your car, have a shower, have something to eat and leave the site following your night

shift block.

Question 6:

Please circle the response most appropriate to you on each line based on what you would do

in a typical month:
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[ intend to drive home immediately after
finishing my night shift block 1 2 3 4 > 6 7
Driving home immediately after finishing my
. . e e 1 2 3 4 5 6 7
night shift block is within my control
[ feel that driving home immediately after a 1 2 3 4 5 6 7
night shift block is something I ought to do
Most people who are important to me would
support me if I drove home immediately after 1 2 3 4 5 6 7
finishing my night shift block
Driving home immediately after finishing a
night shift block is something I do without 1 2 3 4 5 6 7
thinking
It is likely that I will drive home immediately 1 2 3 4 5 6 7
after finishing my night shift block
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Driving home immediately after finishing a
night shift block is something [ do 1 2 3 4 5 6 7
automatically
Driving home immediately after finishing m
8 Y smy 1 2 3 4 5 6 7

night shift block is up to me

The people in my life whose opinions I value
would approve of me driving home 1 2 3 4 5 6 7
immediately after finishing a night shift block

Driving home immediately after finishing a
night shift block is something I have been doing 1 2 3 4 5 6 7
for a long time

Driving home immediately after a night shift

block would go against my principles 1 2 3 4 > 6 7
It would be easy for me to drive home 1 ) 3 4 5 6 7
immediately after finishing my night shift block

[ am willing to drive home immediately after

finishing my night shift block 1 2 3 4 5 6 7
Driving home immediately after finishing a

night shift block is part of my end of shift 1 2 3 4 5 6 7

routine

Most people who are important to me think
that driving home immediately after a night 1 2 3 4 5 6 7
shift block is something that one ought to do

SECTION B: ORGANISATIONAL & DRIVING SAFETY PRACTICES
Section B seeks your thoughts about safety practices in the organisation relating to general
safety and journey safety.

Question 7:

This section asks about safety practices relating to your journey home. For the statements
below, please circle the response most appropriate to you on each line:
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Management places a strong emphasis on
§ p g emp 1 2 3 4 5 6 7

journey management

[ feel that it is worthwhile to put in effort to
improve my personal safety in respect to my 1 2 3 4 5 6 7
journey home

Within the organisation, [ promote the journey 1 2 3 4 5 6 7
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management policies associated with the
journey home from work
ourney home policies are given high priori
J y p g gh priority 1 2 3 4 5 6 7
by management
I feel that it is important to maintain my safe
P ysalety 4 5 3 4 5 6 7

while driving home at all times

I believe that it is important to reduce the risk
of accidents and incidents on the road when 1 2 3 4 5 6 7
driving home from work

[ put in extra effort to improve the safety of my
journey home from work

Management considers journey home policies
to be important

Question 8:

The next section asks about safety practices while you are on the worksite conducting your
duties. For the statements below, please circle the response most appropriate to you on each
line:

o I = T
8 2 £8 528 £3 3 By
TS T & S o oo g £ <=8
e © < e =08 Y& 3 S o
Eg& 2 E@2 Op#% ENM < £
wn T a UG’ = =] v°: ]
Management places a strong emphasis on 1 2 3 4 5 6 7
workplace health and safety
[ prorrllote' the safety program within the 1 ) 3 4 5 6 7
organisation
[ feel that it is worthwhile to put in effort to
. . 1 2 3 4 5 6 7
improve my personal safety onsite
[ use th(.e correct safety procedures for carrying 1 ) 3 4 5 6 7
out my job
Safety is given a high priority by management 1 2 3 4 5 6 7
[ feell that it is important to maintain safety at 1 ) 3 4 5 6 7
all times
[ use all the necessary safety equipment to do 1 2 3 4 5 6 7
my job
Management considers safety to be important 1 2 3 4 5 6 7
[ put in extra effort to improve the safety of the 1 2 3 4 5 6 7
workplace
[ ensure the h_1ghest levels of safety when I 1 2 3 4 5 6 7
carry out my job
[ believe that it is important to reduce the risk 1 2 3 4 5 6 7
of accidents and incidents in the workplace
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I voluntarily carry out tasks or activities that
ycarty 1 2 3 4 5 6 7

help to improve workplace safety

Question 9:

For the statements below, please circle the response most appropriate to you on each line.

During your journey home following a night shift block in a typical month, how often do

you:
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Drive in unfamiliar areas or settings 1 2 3 4 5 6 7
Drive on unsealed roads 1 2 3 4 5 6 7
Encounter wild animals or livestock on the 1 2 3 4 5 6 7
road
Drive while tired 1 2 3 4 5 6 7
Drive longer than 2 hours without stopping for 1 2 3 4 5 6 7
a break
Drive home without stopping 1 2 3 4 5 6 7
Hit livestock or animal 1 2 3 4 5 6 7
Drive while under time pressure 1 2 3 4 5 6 7
Lose concentration 1 2 3 4 5 6 7
Drive even though you suspe_ct you may be 1 2 3 4 5 6 7
over the legal blood alcohol limit
Disregard the speed limit on a highway 1 2 3 4 5 6 7
See an accident or the aftermath of an accident 1 2 3 4 5 6 7
Stop for a nap 1 2 3 4 5 6 7
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SECTION C: GENERAL INFORMATION

Section C seeks information about you and your drive home after your night shift block.
Please provide a response to all questions:

Age: Are you: @EMale @Female

What is your relationship status? Are you:

BASingle BRPermanent employee (employed by the mine)
Married

@BEDivorced @Contractor
B@ESeparated
BE@De-facto BAROther (please specify):

What is your job at the mine:

What is the postcode of your home address:

How long (hours/mins) is a typical night shift for you?

Approximately how many kilometres is it from your home to the worksite?

What type of roster do you typically work: Where do you usually drive to after a night shift block
BAA7 on / 7 off ARHome

14 on / 7 off BARAirport

@A@S5 on / 2 off BARFriend’s house

E@8 on / 6 off BAEOther (please specify):
12 on /9 off

@R Other (please

specify):

What do you think is a reasonable distance for someone to travel to get home from work?

Approximately how long (hours/mins) does it usually take you to drive home after a night shift block?

How many years have you worked in the industry?

In the last three years how many demerit points have you lost from your driver’s licence?

If you have a break after a night shift block, before you drive home, typically how long (hours/mins) is it?

When driving home from site following a night shift block, how many hours do you usually drive before you
stop and take a break?

If you take a break during your journey home from site following a night shift block, how long do you usually
stop for?

Typically I spend 50% or more of my journey If you car pool, who organised it?
home following a night shift block: BAE@Manager

BA@Driving a car ARCrew

As a passenger in a car Myself

Flying BAEOther (please specify):
On a Bus

AR Other (please
specify):
Are you paid for your journey home from the How many times would you normally stop during your trip
worksite after your shift block? BRYes home following a night shift block?
EENo
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- Thank you for taking the time to complete this questionnaire -

Should you have any questions about this research, please contact Candice
Potter: c4.potter@qut.edu.au
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Appendix E

Critical belief analyses

Step 1 analyses: Correlations of critical beliefs with intention

Table 13-1.

Step 1 - Mean, standard deviation and correlations of behavioural critical beliefs with

intention by day and night shift

Day shift Night shift
Behavioural beliefs M (SD) r M (SD) r

Putting others at risk 3.45(1.93) - 43k 3.93 (1.94) - 40%**
Putting me at risk 3.57 (1.95) - 40%** 4.08 (1.94) - 39H
g/gkmg the most of my time g0} 75 04 4.62 (1.88) 33k
Secing my family as soonas 5 15 1 75 10 4.83 (1.84) 27k
possible

Getting home as soon as 5.20 (1.70) 13% 4.84 (1.83) 34x
possible

Getting off site as soon as 4.80 (1.85) -.00 457 (1.92) 3
possible

Comply with SSE 3.82 (2.01) L7 4.04(1.77) LD
nstructions

Breaking the road rules 3.26 (2.01) =34k 3.52 (1.87) 2%k
Uninsured 3.52(2.01) - 36%x 4.08 (2.00) -26%xx
Involved in a crash 3.36 (1.82) - 3%k 3.75 (1.89) - 29##
Involved in a near miss 3.55(1.83) - 33wk 3.77 (1.85) - 35k
Taking a risk 3.50 (1.93) - 29#H 3.88 (1.89) - 33%nx

#Ep< 001, **p < .02, *p < .05
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Table 13-2.

Step 1 - Mean, standard deviation and correlations of normative critical beliefs with

intention by day and night shift

Day shift Night shift
Normative beliefs M (SD) r M (SD) r
Family 4.83 (2.31) 69 F** 4.52 (2.25) OTFEFE
Friends 5.10 (2.12) L60F** 4.68 (2.02) OTFEFE
Co-workers 5.25(1.97) SOFxFE 5.98 (1.93) S4xx*E
Supervisor 4.38(2.17) S8HHFE 3.38 (2.06) 39

wHEp< 001, **p < .02, *p < .05

Appendix E
Critical belief analyses

379



Table 13-3.

Step 1 - Mean, standard deviation and correlations of control critical beliefs with intention
by day and night shift

Day shift Night shift
Control beliefs - facilitators M (SD) r M (SD) r
Carpooling 5.11(2.15) 20%* 5.32(2.18) ASHRE
Following what others do 3.34 (2.06) 30F** 3.00 (1.95) J35xEE
Needing to be somewhere 5.45(1.73) Q7HEE 4.95 (2.08) 35k
Routine 491 (2.09) AOFEE 4.67 (2.20) 69 HE
My family want me home 4.78 (3.04) A4 3.92 (2.16) AGFH*
Experienced distance driver 4.41 (1.98) 39k 4.12 (2.15) S6%F*
Car made for country roads 3.85(2.02) AQHF* 3.53(2.04) AGHF*
Sick of being on site 4.52 (2.06) 30%** 4.24 (2.17) S4kE*
To get the drive over with 4.18 (2.01) 29%%% 3.99 (2.20) S5xEE
Control beliefs - barriers

Family concerns 5.00 (1.77) -11 4.84 (1.90) -.16%**
Complying with site rules 4.96 (1.77) -.05 4.71 (1.79) - 18%*
Avoiding dawn/dusk driving 4.45 (1.91) A Lliaa 4.11 (1.99) -.13%*
Avoiding night driving 3.76 (2.07) - 16%* 3.65(1.99) -.09
Feeling tired 5.41(1.81) -.14%* 5.33(1.88) -12
Seeing a crash occur 3.99 (1.83) -.09 3.72 (2.00) - 18%*
Being in an crash 4.53 (1.98) -.07 3.95(2.11) -.07
Training in fatigue 4.31(1.82) DDk 3.92 (1.94) -10
management

z‘i’;‘é‘eﬁng togethomeinone 5549 ooy _13 5.26 (1.90) _ 0%
Not get home tired 4.31 (1.95) - 22%k% 4.42 (1.92) - 20%xx

*rxp< 001, **p < .02, *p < .05
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Step 2 analyses: Regression analyses of critical beliefs with intentions

Table 13-4.

Regression of behavioural beliefs predicting workers' intention to leave immediately

following day and night shifts

Day Night

B 95% C.1. B 95% C.1.
Putting others at risk -40** [-.72, -.07] -.39% [-.76, -.02]
Putting me at risk .04 [-.27, .35] .16 [-.22, .54]
Making the most of my time off n/a .20 [-.01, .40]
Seelr}g my family as soon as wa 02 [-26, 23]
possible
Getting home as soon as possible 28HH* [.15,.41] 21 [-.01, .43]
Getting off site as soon as possible n/a A1 [-.05, .28]
Comply with SSE instructions .03 [-.13,.19] -.13 [-.29,.03]
Breaking the road rules -.08 [-.26, .11] .07 [-.11,.25]
Uninsured - 20%%* [-.44, -.09] -.07 [-.29, .13]
Involved in a crash .05 [-.26, .36] 35% [.01,.69]
Involved in a near miss .07 [-.26, .40] -41%* [-.78, -.03]
Taking a risk -.01 [-.25, .23] -.14 [-.36, .08]

*EED<.001, ¥*p < .02, *p <.05

Table 13-5.

Regression of normative beliefs predicting workers' intention to leave immediately

following day and night shifts

Day Night
B 95% C.I. B 95% C.IL.
Family 3o*** [.18,.54] 39x*E [.22, .56]
Friends 26%* [.01, .51] 23 [-.01, .46]
Co-workers -.02 [-.23,.19] .09 [-.08, .26]
Supervisor .01 [-.13,.16] -.02 [-.14, .10]

wHEp< 001, **p < .02, *p < .05
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Table 13-6.

Regression of facilitating control beliefs predicting workers' intention to leave immediately
following day and night shifts

Day Night

B 95% C.IL. B 95% C.IL.
Carpooling .06 [-.07, .19] 2% [.01,.22]
Following what others do -.02 [-.17,.12] -.04 [-.16,.09]
Needing to be somewhere -.01 [-.17,.16] -.00 [-.11,.11]
Routine Q3% [.08, .37] A3EHE [.31, .55]
My family want me home 9% [.03,.35] -.02 [-.15, .11]
Experienced distance driver .03 [-.15, .22] .07 [-.08, .21]
Car made for country roads .14 [-.03, .32] .06 [-.08,.19]
Sick of being on site .08 [-.07, .24] 16* [.01,.31]
To get the drive over with -.08 [-.25, .10] .06 [-.10, .22]

w001, **p < .02, *p < .05

Table 13-7.

Regression of barrier control beliefs predicting workers' intention to leave immediately
following day and night shifts

Day Night
B 95% C.I. B 95% C.I.
Family concerns n/a -.05 [-.22, .12]
Complying with site rules n/a -13 [-.30,.04]
Avoiding dawn/dusk driving -.07 [-.27,.13] .10 [-.07, .28]
Avoiding day/night driving -.01 [-.18, .17] n/a
Feeling tired .01 [-.16, .17] n/a
Seeing a crash occur n/a -.01 [-.18, .15]
Being in a crash n/a n/a
Training in fatigue management -12 [-.29, .05] n/a
Wanting to get home in one piece n/a -.05 [-.23,.13]
Not get home tired -.11 [-.29, .06] -.30%** [-.48, -.12]
**Ep< 001, ¥*p < .02, *p <.05
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