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PURPOSE

This report details the outcomes of a study conducted as part of the Collaborative research agreement for the
Australian Linkage Council (ARC) project LP1301002015 (Project: Assessing the determinants and consequences of
safety culture in the maritime industry) involving the University of Queensland (UQ), the University of Western
Australia (UWA) and the Australian Maritime Safety Authority (AMSA).

This project is a deliverable for 14AMSA168 expenditure procurement approval.

Considering that Safety culture is an important determinant of safety behaviour, well-being, injuries and accidents; a
systematic assessment was conducted to investigate its influence on safety behaviour on Australian and international
commercial vessels operating in Australian waters. The purpose was to provide new insights into seafarers’ safety
and wellbeing by examining the influence of key organisational factors related to safety culture through a science

based approach.



EXECUTIVE SUMMARY

The purpose of this study was to provide new insights into seafarers’ safety and wellbeing by examining the influence

of key organisational factors related to safety culture. This report notes key findings and provides several

recommendations based on the findings and expert input. A total of 1026 seafarers participated in this study (164

from the command team and 862 from the rest of the crew), and 23 flag States were represented in the sample. The

sample was representative of the overall population of ships regularly coming into Australian ports. The key findings

of this study were:

Safety Culture

(0}

The majority of the participants (approximately 80%) reported an overall positive safety culture on their ship.
However, they also reported a number of risk factors that could have a negative impact on safety. For example,
the data indicates that work demands are high and negatively impact seafarers’ recovery and long term wellbeing.
Similarly, the negative types of safety compliance behaviours reported by participants are an indicator of reduced
levels of safety culture.

In this study, safety leadership was the strongest predictor of the development levels of a safety culture; a safety
culture was likely to be more developed if seafarers perceived their immediate supervisors as valuing and

rewarding safety-related outcomes and behaviours.

Work Demands: Working Hours

(0]

(0}

More than 20% reported working more than 69 hours per week and that working hours were unpredictable.

Long working hours were associated with mental ill health, sleep problems, and near-misses and injuries.

Fatigue and Sleep

(0}

Approximately 12% of the participants reported experiencing sleep problems. Sleep problems were more likely
for seafarers who experienced a combination of job insecurity and long working hours in uncertain operational
conditions while required to maintain high levels of vigilance. However, job resources such as co-worker support
and safety leadership can mitigate these negative effects and support better recovery.

Close to 20% reported experiencing chronic fatigue. Seafarers were more likely to develop chronic fatigue if
they experienced poor sleep, a lack of job resources, and high levels of work pressures (e.g. demands for
vigilance). Similarly, 20% of seafarers reported experiencing high levels of acute fatigue at work. Seafarers were
less likely to experience acute fatigue in the presence of high levels of job autonomy, safety leadership, job
security, and the absence of work constraints.

Organisational Priorities

(0}

Wellbeing and mental health were better when seafarers perceived that their organisations prioritised their safety
and welfare over operational costs and performance. Prioritising safety and welfare over costs and performance
was also related to a more developed safety culture, and lower levels of fatigue and sleep problems.

However, results suggest that increasing an organisation’s priority on safety and welfare is unlikely to improve
seafarers’ wellbeing. Instead, it is the balancing of the priority placed on costs and performance that will result in
positive effects for the seafarers’ safety and wellbeing.



Mental Health

0 Around 40% of the participating seafarers reported experiencing symptoms of mental ill health (e.g. depression
and anxiety) at least sometimes, and around 10% of them reported experiencing these symptoms often.

0 Seafarers suffering from chronic fatigue and sleep problems, and working in high vigilance demands roles were
more likely to experience mental ill health symptoms. In contrast, experiencing these symptoms was less likely
in the presence of safety leadership and a stable crew (regularly working with the same crew members).

Wellbeing

0 90% of seafarers indicated positive levels of psychological wellbeing (e.g. good at managing responsibilities),
70% indicated positive levels of social wellbeing (e.g. have warm and trusting relationships), and 80% indicated
positive levels of hedonic wellbeing (e.g. feeling happy).

0 Seafarers experiencing chronic fatigue, acute fatigue, and sleep problems were more likely to report reduced
psychological wellbeing and functioning.

0 Results also suggest that high levels of trust in co-workers and in supervisors, crew stability, and safety leadership

can improve seafarers’ wellbeing. Due to decreasing crew stability, reduced job security and increased crew
diversity, the quality of social processes designed to improve trust and support onboard ships is likely to be
impaired.

Safety Behaviours.

[0}

Close to 80% of seafarers reported high quality compliance to safety rules and procedures (i.e. thinking
thoroughly about each rule/procedure and how it can be applied to the task at hand).

However, more than 40% of participants also agreed that they sometimes just ‘tick the boxes’ without paying
much attention to the actual procedures (i.e. comply only on the surface), and close to 20% agreed that they
behave in non-compliant ways (e.g. skipping procedures to get the job done) while at work. This suggests that,
even when overall compliance is high, there might be instances of non-compliance or surface compliance that

have the potential to put safety at risk.

Taking the key findings listed above into consideration, this study drew on research evidence and experts’ opinion to

develop the following set of recommendations:

1.

Improving the Quality of Work Rules and Procedures by incorporating the principles of seafarer involvement.
Doing so will likely reduce the likelihood of poor compliance behaviours, and improve seafarers’ performance and
wellbeing.

Fatigue Management — In the maritime industry, where 1 in 5 seafarers reported experiencing some levels of
acute fatigue and/or chronic fatigue, an effective fatigue management system that continuously monitors and
manages the risk of fatigue is essential. Therefore, it was recommended that organisations incorporate fatigue
management within the safety management systems.

Work Design and Organisational Support — While many of the work demands experienced by seafarers are
inherent to the industry and hard to change, increases in job relevant resources might protect the seafarer from
the negative effects of the work demands and foster improved seafarer safety and wellbeing. Therefore, it was
recommended that organisations strive to increase the levels of support seafarers receive while onboard ships,
to offer opportunities for their involvement in decision-making and the improvement of crew stability.



1. BACKGROUND

1.1. PROJECT BACKGROUND

The maritime industry plays a pivotal role in the global economy, carrying approximately 90% of world trade
(International Maritime Organization, 2009) and employing more than one million seafarers from every corner of the
globe. It is especially important to Australia, which, as an island nation, relies heavily on shipping to source and trade
key goods and resources. Australia accounts for 10% of the world’s sea trade and carries 99% of Australia’s trade by
volume. In 2013-2014, the value of exports and imports by sea totalled $441.7 billion, (Bureau of Infrastructure,
Transport and Regional Economics, 2015). In 2015-16 alone, there were around 27,000 port calls from cargo vessels
in Australia, with vessel activity at Australian ports forecast to grow by 34% over the next decade (BITRE, 2015;
AMSA, 2017).

Despite the positive economic benefits derived from commercial shipping, maritime operations are extremely high-
risk (Hetherington, Flin, & Mearns, 2006). Exposure to noxious substances, drowning, serious mechanical hazards
(crush injuries), minor personal injuries (cuts, bumps, and slips), extreme weather events, fire and explosions, and
collisions and groundings are but some of the hazards and risks typically faced by seafarers (Havold, 2010). Serious
and costly outcomes of accidents at sea include the loss of valuable cargo, the destruction of the pristine marine
environment, and the serious injury or death of seafarers (Havold, 2010). While financial losses from maritime
accidents can be recovered through insurance claims, the environmental impact is often irreversible (International

Maritime Organization, 2012).

The consequences of maritime accidents are equally severe for seafarers. With a reported average of 14.2 injuries
per million working hours, seafarers are up to 27.8 times more likely to suffer work related fatal injuries compared to
the general shore based workforce (Havold, 2010). These figures are striking given that it is believed that maritime
injury and accident statistics are underreported (Lutzhoft, Grech, & Porathe, 2011). During 2015-16 the total
compensation costs to cover seafarer injury claims on Australian ships amounted to around $11.6 million (Seacare,
2016). Worldwide figures show that in the last decade the frequencies of ship accidents generally increased
(Eleftheria, Apostolos, & Markos, 2016). In addition, the global financial crisis of 2008 has left in its aftermath a large
segment of international vessels (The Economist, 2015), with some trading in Australian waters operating under

severe financial stress, potentially impacting safety.

There are several potential reasons for the high rate of accidents and incidents reported at sea. The harsh natural
environment is inherently more risky compared to land based operations (Bloor, Thomas, & Lane, 2000; Hetherington,
Flin, & Mearns, 2006; Roberts & Marlow, 2002, 2005; Rodryguez, 2007). Life at sea also means enduring ship
motions, long and irregular working hours, which contribute to fatigue and added risk of injuries and accidents, as well
as ill health (Grech, Horberry, & Koester, 2008). The remoteness of the work environment also means crew have
limited social contact and may be isolated for long periods of time with little support, all of which can reduce
performance, health and well-being (Oliver, Cheyne, Tomas, & Cox, 2002). Demanding conditions under which
seafarers work is evident in the maritime literature with human error seen as last action in a series of contributing
factors that results in accidents at sea (Grech et al., 2008). Traditionally, safety research has focussed on technical
and engineering aspects of maritime operations, but more recently, research has focused on the role of organisational

factors influencing safety, such as safety culture.



1.1.1. Safety Climate, Safety Culture, Behaviour and Outcomes

The term “safety culture” refers to the way that an organisation manages safety, and reflects the core beliefs and
attitudes that guide behaviour and decision-making (Casey, Griffin, Flatau Harrison & Neal, 2017; Reason, 1998). In
general, there are two broad elements of safety culture. The first are the policies, practices and procedures that the
organisation has for managing safety. This first element is sometimes referred to as “safety climate” within the
academic literature (Griffin & Neal, 2000; Neal, Griffin, & Hart, 2000; Zohar, 1980). The second are the values,
priorities, norms and motives held by people in the organisation. These two elements reflect the distinction between
safety culture as something that the organisation has (i.e., policies, practices & procedures) and safety culture as
something that an organisation is (i.e., people with a shared set of values and beliefs: Reason, 1998). Whilst the
academic literature makes a distinction between safety climate and safety culture, these terms are used
inconsistently, and are often interchangeable. Indeed, measures of safety climate and culture are highly correlated,
and are not distinguishable for practical purposes (Casey, et al., 2017). In this report, we use the term “safety culture”

rather than “safety climate”, because it is a broader term, and is more widely recognized within the maritime industry.

In the last 30 years, there has been a wealth of research into safety culture. Three separate meta-analyses, drawing
on more than 300 studies, show that employees who perceive that their organisation values safety and places greater
importance on safety relative to other outcomes are more likely to comply with safety procedures and are less likely
to be involved in incidents or injuries (Christian, Bradley, Wallace, & Burke, 2009; Clarke, 2006; Nahrgang, Morgeson,
& Hofmann, 2011). Research has also revealed that safety culture has a strong positive relationship with
psychological wellbeing (Oliver et al., 2002). Whilst the majority of this research has been cross-sectional, at least
one longitudinal study has demonstrated that safety culture at one point in time predicts subsequent changes in safety
behaviour and outcomes (Neal & Griffin, 2006). These findings suggest that safety culture is an important determinant
of safety behaviour, accidents and injuries in the workplace.

In a recent review, Litzhoft, et al. (2011) identified safety culture as a critical risk factor for the maritime industry. They
argued that whilst most accidents at sea are caused by human error, these errors are attributable to conditions created
by the organisation. Specifically, they argued that safety-related policies and practices relating to communication,
commitment, trust, incident reporting, risk management and training play an important role in shaping behaviour,
which can either directly or indirectly affect safety. According to Litzhoft et al. (2011) maritime safety culture is a

concern, because shipping operators are under significant cost pressures.

While there is anecdotal evidence suggesting that maritime safety culture is a critical risk factor, research on maritime
safety culture is limited and fragmented. Prior to the year 2000, no studies of safety culture within the maritime context
had taken place (Havold, 2000). However, recent work indicates that the relationship that exists between safety
culture, safety behaviour and safety outcomes observed in other high-risk industries may also exist within the maritime
industry. For example, Lu and Tsai (2010) found a significant positive relationship between safety culture and self-
reported safety behaviour in a study of 608 seafarers. Specifically, the more positively seafarers perceived safety
rules and policies (safety systems), management values, and supervisor safety behaviour, the more likely they were
to report acting in a safe way while working, and vice versa (Lu & Tsai, 2010). Regarding safety outcomes, in a study
of 31 vessels berthed at Kaohsiung Harbor (Taiwan), Lu and Tsai (2008) found that there was a significant relationship
between safety culture and the number of crew fatalities. Specifically, more positive perceptions of management
values, safety training, and the physical work environment, were related to fewer fatalities, and vice versa (Lu & Tsai,

2008). Further, within the same study it was found that there was a significant relationship between seafarers’



perceptions of the physical work environment and vessel failure, with more positive perceptions relating to fewer

failures, and vice versa.

While this evidence is encouraging more is needed to clarify the role of safety culture in the maritime industry,
particularly in relation to seafarers aboard vessels operating in Australian waters. There is a pressing need for rigorous
research to identify the risk factors for companies or ships having a poor safety culture, and to establish the link
between maritime safety culture and safety outcomes. In particular, there is a need to examine risk factors across
different levels of analysis because maritime vessels operate within a complex and hierarchically structured system.

Therefore, a broad range of factors at different levels can influence safety culture and outcomes.

1.2. RESEARCH AIMS

The overall aim of the present study was to determine how to improve safety and employee wellbeing on foreign

flagged and Australian registered vessels operating in Australian waters.

More specifically, this study examined the causes and consequences of safety culture and their consequential effects
on employee wellbeing.

This research aimed to examine factors at four distinct levels: a) the country in which the ship is flagged (referred to
as “flag State”); b) the organisations that own and/or operate the ship; c) the ship itself; and d) the seafarers that work
on board the ship. Unfortunately, due to the reduced number of Australian companies operating international vessels
and logistical difficulties in involving international companies in the study, data at the organisational level was not
collected. However, this level was assessed by measuring perceptions of company priorities and pressures at the

lower levels of data collection.

The following sections of this report will focus mostly on the seafarers and ship levels. Insights provided by interviews

with representatives of some maritime administrations were used in interpreting the findings at a more granular level.

2. RESEARCH METHOD
2.1. RESEARCH METHOD AND PROCEDURE

2.1.1. Measures
2.3.3.1. Ship/seafarer level

A survey questionnaire was designed by the research team to assess perceptions of safety culture on ships, as well
as possible antecedents and consequences of safety culture (Appendix A). An overview of the measurement model

is presented in figure 2.1. Unless otherwise stated, items were measured using a 5-point likert- scale.

Two versions of the survey were used, one for the crew members and one for the command team of the ship (master,
chief mate, and chief engineer). Only a small number of measures differed between the two groups, and these
differences will be mentioned when describing the scales used in the survey. Therefore, unless otherwise stated,

identical measures were used in the two survey versions.
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Figure 2.1: Overview of the overall measurement approach and variables included in this study.

Before launching into the data collection, the survey went through three pilots, the first one with an Australian crew
(N=11) and a second one with an international crew (N=9). During these pilots, seafarers went through the survey
questions during a one-on-one interview with investigators (from the research team) which provided detailed feedback
about each section of the survey. This process led to a better selection of final measurements as well as minor
adaptation in terms of the wording of the items to ensure a high level of face validity is achieved for the intended
population. These changes were checked in a final third pilot with subject matter experts (AMSA inspectors) that

helped finalise the survey.
2.3.3.2. Safety culture development levels

The Developmental Safety Culture Survey (DSCS) was put together by the research team aiming to measure different
levels of safety culture development for the purpose of this study. The DSCS was developed to discriminate different
levels of safety culture development based on existing theory (Hudson, 2001; Lawrie, Parker, & Hudson, 2006, Parker,
Lawrie, & Hudson, 2006; Reason, 1997; Westrum, 1996) and validated during the study. Twelve items were
developed to tap into the “Systems and Processes” and “People” aspects of safety culture. The aspects measured in
the “Systems and Processes” section were:

e Safety policies and procedures,

e Safety training,
10




e Communication,
e Role definitions,
e Reporting systems, and
e Operational schedules.
The “People” aspects included:
e Safety Values,
¢ Norms, and
e Motives.
Based on the existing literature three specific descriptors were developed to reflect:
1. adysfunctional/reactive safety culture;
2. acompliance oriented culture, and
3. a participative/generative safety culture.

Participants responded on a 5-point Likert scale, where values of 1 received descriptors that reflected a reactive
safety culture. Participants indicated the value that best reflects the way each aspect was being managed on their

ship.
2.3.3.3. Antecedents of safety culture

Several possible antecedents of safety culture were measured, situated at different levels: perceptions about my

company, perceptions about my team, and perceptions about my work.

My Company

Perceived company priorities: To assess how company priorities are
MY COMPANY experienced at the ship and individual levels, a new measure was developed
. company Priorities that asked how seafarers perceived the relative importance of safety and

employee wellbeing compared with other priorities. Seafarers were asked to
* Pressures on

\\ Command Team / perceived the company prioritised into six factors: two items asked about the

rate from 1 (completely unimportant) to 10 (the most important) how they

priority on performance and costs (e.g. Minimizing operational costs), two items
captured the importance of preserving the integrity of the fleet and merchandise (e.g. Preventing damage to goods
and/or cargo) and other two items captured aspects of safety and wellbeing (e.g. Ensuring the safety of the crew).

Perceived pressures on command team: For the command team survey, perceived job pressures from the
company level was also measured. Eleven items described job pressures that were raised frequently by participants
in the interviews conducted for the project, such as: Cut operational costs / operate with reduced budgets. Internal

consistency? for the overall scale was .86 in this sample.

1 A scale’s internal consistency refers to how well the different items measure the same concept. It is measured using Alpha
Cronbach indices that may vary between 0 and 1, with a value of at least 0.70 being considered acceptable.

11



My Team

Several aspects of the work team environment were measured in this survey.

/ MY TEAM \ This research focused on positive aspects of team functioning that can
(Resources)

* Supervisor Support
* Co-worker Support
* Crew stability

* Trust

& Safety Leadership/

constitute workplace resources for the seafarers. Workplace resources are
those work related factors that have positive effects on employees by reducing
existing job pressures and their associated physiological and psychological
costs (Demerouti, Bakker, Nachreiner & Schaufeli, 2001; Nahgrang,
Morgeson & Hoffman, 2011).

Supervisor support and Co-worker support: These aspects form part of the
social support and were measured using four items adapted from Van Yperen and Hagedoorn, (2003). Two items
measured Supervisor Support. The other two items measured Co-worker Support. An example item is: | can rely
upon my immediate supervisor when things get tough at work. Internal consistency of this scale was .87 for this
sample.

Crew stability: This was measured with one item developed for the purpose of this research, asking seafarers how
likely it is for them to return to the same vessel after their next period of leave. This descriptive item was developed
based on insight provided by seafarers in initial pilots of the survey, and the wording was checked in the second and
third pilot of the survey development to ensure adequate face validity. Answers were provided on a 4-point likert scale,
ranging from extremely unlikely to very likely.

Trust in team and trust in leadership: A direct measure adapted from Glendon & Litherland (2001) was used to
assess trust relationships. An example item is: | trust my supervisor to look after our safety and welfare. Both

reciprocal relationships were also measured, and the internal consistency for the overall scale was .90 for this sample.

Safety Leadership: Safety leadership was investigated using a measure developed by Griffin & Hu (2013). This
instrument identifies four distinct leadership behaviours that are important to safety:

e Leverage (e.g. Rewards safe behaviour);
e Energise (e.g. Places a high personal value on the team's safety);
e Adapt (e.g. Asks us to learn from our errors and mistakes); and
e Defend (e.g. Monitors teams to detect unsafe actions).
Internal consistency for the 4 subscales ranged between .85 and .92 for this sample.

My Work

\ The survey covered two main categories of work related variables — work

/ MY WORK

pressures and resources.
(Pressures)
« Work Demands Work pressures represent those aspects of the work that require sustained
e Work Difficulties physical and/or psychological effort or skills. Several aspects of work demands,
* Role Conflict workplace difficulties, and role conflict were included in the work pressures
(Resources) category of the survey.
Autonomy

Work demands: Participants were asked to report their typical working hours in
& Job Security /

a week as a measure of quantitative workload. Additionally, time pressure was

12



measured using four items from the Questionnaire on the Experience and Assessment of Work (Vragenlijst Beleving
en Beoordeling van de Arbeid; VBBA, Van Veldhoven, & Meijman, 1994). An example item is: | have to work very

fast. Internal consistency for this scale was .67 for the present sample.

Due to the importance of vigilance, with many seafarers having watchkeeping duties with increased monitoring duties
at sea, vigilance demands were also measured as part of work demands using four items developed specifically for
this research. Because monotony influences attention capacity such that when there is a necessity to perform a task
that is perceived as boring, attention may deteriorate (Loukidou, Clarke & Daniels, 2009). Two items of this scale
targeted the monotonous aspect of watch-keeping work (e.g. | find the work boring and monotonous) and the other
two targeted the increased attentional demands (e.g. | struggle to remain alert and vigilant). Internal consistency of

the overall scale was .73 for the present sample.

Work Difficulties: The term “work difficulties” refers to factors that make it difficult for seafarers to do their jobs.

Three types of difficulties were examined:

e Physical environment - Nine items relevant to maritime operations, adapted from O*Net, were measured. An
example item was: Small workspaces. Participants had to indicate how often the conditions described in the

items were making it difficult for them to do their work.

e Technology and resources — This was measured using five items based on the existing literature on work
constraints (Peters & O’Connor, 1980; Spector & Jex, 1998). An example item is: Not having the supplies

and resources you need.

e Operational uncertainty — These difficulties were measured using 4 items developed by the research team.

An example item is: Poor planning (e.g. journey or load planning).
Internal consistency indices for the disturbance scales ranged between .89 and .90.

Role Conflict: For the Command Team survey, the work pressure measures were supplemented with an extra
measure of role conflict adapted from Rizzo, House, & Lirtzman (1970). Three items measured Command Teams’
perceptions of their own role conflict arising from their critical position as mediators between company and the crew.
An example item is: At work... | am given tasks that are difficult to achieve. Internal consistency was .78 for this

sample.

Work Resources: Additional to resources situated at the team level (see previous subsection), this survey

investigated two resources at the work level: the level of work autonomy and job security.

Autonomy: This was measured using the 3 items from the Work Design Questionnaire (Morgeson & Humphrey,
2006) for decision-making authority. An example item is: At work, | am... Able to use personal initiative or judgement

in carrying out my work. The internal consistency for this scale was .86 in the present sample.

Job Security: This was measured with an item adapted from Barling and Mendelson (1999) — | am not really sure

how long | will have a job with this company. This item was reversed coded in order to reflect job security.
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2.3.3.4. Outcomes at the individual seafarer level

Individual level

Fatigue and recovery: In terms of more proximal effects on wellbeing,
/” INDIVIDUAL LEVEL "\

seafarers’ self-reported fatigue and sleep quality were measured. For fatigue, a

Fatigue & selection of items developed by Winwood et al. (2005) to measure different types
Recovery : _
of fatigue were used:
* Mental Health &
We||being . Chronic fatigue is cumulative, hardly responsive to recovery strategies and
. Safety Behaviors with serious maladaptive effects on employees overall functioning and long term
* Engagement in health (Winwood et al., 2005), e.g. | feel | don’t get to do anything else in my life
Safety besides work.
* Injuries and near . Acute fatigue represents the normal levels of fatigue at the end of a single
\ misses / duty period or workday. It is seen as normal and adaptive, a direct result of work

activities, e.g. | have energy for my hobbies/relaxing activities in my spare time
(while at sea).

e Inter-Shift Recovery (e.g. | don’t get enough time between shifts to recovery my energy fully).

Internal consistency for the subscales of this measure ranged from .44 to .88 in the present sample. Due to reduced
reliability of the Inter-shift Recovery scale it was decided to take out one reversed score item (internal consistency

improved to .73).

Sleep quality was also measured using 4 items adapted from Parker, Hubinger, Green, Sargent & Boyd (1998)
describing the most common sleep problems (e.g. Have difficulty falling asleep). Internal consistency was .88 in this

sample.

Mental health and wellbeing: In terms of more general and long-term effects, both positive and negative aspects of
seafarers’ mental health were measured. Positive mental health was measured using MHC-SF (Lamers et al., 2011),
which assesses: hedonic/emotional wellbeing (e.g. Happy); psychological wellbeing/ functioning (e.g. Good at
managing the responsibilities of your daily life), and; social wellbeing/functioning (e.g. That you had warm and trusting
relationships with others). Symptoms of mental ill health were measured using the negative mental health scale of
PHQ-4 (Kroenke, Spitzer, Williams, & Lowe, 2009) (e.qg. Little interest or pleasure in doing things). Cronbach’s Alpha

for the wellbeing subscales ranged from .87 to .91.

Safety behaviours: Safety-related behaviours were measured in two ways in this survey. First, overall levels of self-
reported safety task performance, and safety participation were assessed using measures developed by Neal et al.
(2000). Example items for the two subscales are: | carry out my work in a safe manner, and | put in extra effort to
improve the safety of the workplace, respectively. Cronbach’s Alpha for these two subscales was .90 and .86
respectively for the present sample. Additionally, safety innovation was measured using 3 items adapted from
Hofmann et al. (2003) and refer to the safety onboard the ship. An example item is: | try to change the way the job is

done to make it safer. Cronbach’s Alpha in the present sample was .82.

Second, the specific nature of safety compliance was examined in more detail, by assessing four different types of
safety compliance, using measures based on Griffin and Hu (2013). The measures differentiates between Deep
compliance (e.g. | focus on completing the task/procedure properly); Surface compliance (e.g. | do what the procedure

says without thinking too much about it); Non-compliance (e.g. | skip parts of the procedure where ever | can), and;
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Adaptive compliance (I use my experience and knowledge to come up with the safest way of doing the task). Internal

consistency ranged from .77 to .91 for the subscales of this measure.

Safety engagement: This was assessed using 5 items from the measure developed by Wachter and Yorio (2013).
Cognitive engagement (e.g. At work, | pay a lot of attention to the rules and procedures necessary to do my work
safely) and emotional engagement (e.g. | am proud of the safety program) were measured. Cronbach’s Alpha was

.90 and .84 respectively for the present sample.

For all safety behaviours and safety engagement measures, crew and members of the command teams had different
referents. Crew members were required to report on their own work behaviours and safety engagement, while the
command team members were required to provide an overall assessment of their subordinates’ behaviours using the

same items.

Injuries and near misses: A 4-item scale was developed to measure self-reported injuries and near misses. The
self-reported injury item was adapted based on Zohar's measure of micro-accidents (2000): In the past 6 months,
how many times have you been injured at work? Three additional items were developed to measure experienced or
witnessed near misses: e.g. In the past 6 months, how often have you observed/ witnessed an incident on this ship
in which someone else narrowly escaped being injured? All items were measured using a 7-point scale ranging from
“None” to “More than 5 times”.

2.3.3.5. Outcomes at the ship level
Ship level

In addition to self-reported safety outcomes, safety outcomes at the ship level were included using data collected by
AMSA which included the total number of inspections, deficiencies and detentions recorded for each ship included in
the survey (Source: AMSA) for the same years that the data was collected - 2015 and 2016. The data were identified
and collated by AMSA based on the ship’s IMO number reported by survey participants.

2.3.3.6. Demographic questions

In addition to the variables represented in Figure 1, the survey also included a series of individual and work

demographic questions.

Individual demographic questions asked participants about their age, gender, country of nationality, and native

language.

Work demographic questions asked participants about their ship’s IMO number, number of nationalities on board the
ship, current job role, tenure at sea, type of employing company, length of current contract, time onboard the ship,

typical number of port-calls within a month, typical number of shore leaves in a month, and watchkeeping schedule.

2.1.2. Procedure
Participation in the study was voluntary and anonymity was guaranteed. Partnerships with various organisations who
have direct contact with ships and seafarers were developed to increase survey reach. The survey was distributed to

seafarers using different sources as follows:

1. Electronic survey: an electronic version of the survey was made available on the Centre for Safety (C4S)

website (http://www.centreforsafety.com.au/seafarer-survey). The C4S is a research centre at the University

of Western Australia that aims to bring together various research teams across the university that do research
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in areas relevant to safety. Data collection was also advertised in project fliers, banners and relevant social
media.

AMSA inspections: research assistants accompanied AMSA inspectors during their inspections in Fremantle
and Brisbane ports and asked masters for permission to present the research and ask available seafarers to
participate. Printed surveys were distributed to seafarers together with a prepaid return envelope and a
project flier. If surveys were completed before the end of the inspection, the research assistant collected
them, if not, seafarers had the option of mailing them directly to the research team at the next Australian port.
Pilots: Brisbane Marine Pilots assisted the project by distributing surveys to the ships they were piloting in
Brisbane port and by collecting completed surveys.

Seafarers welfare centres: main seafarers and welfare centres in Fremantle and Brisbane - The Flying Angel
Club Fremantle, Apostleship of the Sea Brisbane, Brisbane Seafarers’ Centre - assisted in collecting data.
The project was advertised within these locations and research assistants were hosted to present the project
to seafarers and invite them to participate. Research assistants handed materials about the research and
assisted willing participants to fill out the surveys.

Training providers: ERGT, a safety-training provider, provided access to seafarers enrolled in their trainings.
A research assistant was present before their training session, presented the project to trainees, invited them
to participate and handed them paper-pencil versions of the survey as well as fliers with the web address for
the online version. Completed surveys were sealed in an anonymous prepaid envelope and collected in a
box available in the training facility. ERGT mailed all envelopes back to the research team. An overview of

the different sources for data collection is presented in the figure below:

Sources of Data Collection

Electronic Surveys Paper-pencil Surveys
(9.7%) (90.3%)
Centre for Safety Website AMSA Inspections
Pilots

(Brisbane Marine Pilots)

Seafarers’ Welfare
Providers

(Fremantle and Brisbane)

ERGT Maritime Safety
Trainings

Figure 2.2. Overview of the sources of data collection used in this study.
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2.1.3. Participants
2.3.2.1. Individual seafarers

The final sample consisted of 1026 seafarers. 164 participants completed the command team survey and 862

participants filled in the survey for the rest of the crew.

97.9% of the participants were male with an average age of 34.7 years (SD=10.4 years). The age range for 57.8% of

the participants was between 18 to 37 years.

Participants were mostly experienced seafarers, with an average overall tenure at sea of around 10 years (M=9.76,

SD=8.78 years at sea).

Figure 2.3 shows participants categorised according to shipboard roles, with a good distribution across the ranks.
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Figure 2.3. Participants in this survey categorised according to shipboard roles.

Most participants worked long contracts — in the region of 9 months to 1 year, especially evident for the officers and
ratings. The majority of the command teams (which includes master, chief mate and chief engineer) tended to report
shorter contracts (Figure 2.4.). When examining contract length across the different ships types, on average,
participants working on specialised vessels (i.e. offshore support vessels, FPSOs, MODU), reported longer contracts
(M=11.67; SD=9.01) while respondents working on coaster vessels reported the shortest contracts (M=6.17,;
SD=1.60).
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Figure 2.4. Length of contract (months) reported by participants.

Most participants reported 4 months or less onboard the ship, with very few having been onboard for more than 9
months Figure 2.5). Across the ship types, participants working on specialised vessels tended to report longer periods
on board (M=234.36 days / 7.68 months; SD=177.5 / 5.81 months), while seafarers working on passenger ships
reported having been on board for shorter periods (M=97.7 days /3.2 months; SD=61.78 / 2.02 months).
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Figure 2.5. Time spent on board the ship in this present contract (in months).
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Figures 2.6 and 2.7 present the different nationalities of participants in the sample. The frequencies shown in Figure

2.6 present a diverse, international sample, with the majority of participants coming from the Philippines.

Philippines 456
India

China

Ukraine

Australia

Sri Lanka

Russia

Romania
Myanmar

Papua New Guinea
New Zealand
Indonesia

Fiji

Poland

UK

Korea

Other

Nationality

0 100 200 300 400 500
Frequency

Note: ‘Other’ includes Sweden, Vietnam, Hong Kong, Scotland, Croatia, Greece, Singapore, Turkey, France,
Germany, Lithuania, Bangladesh, Ethiopia, Italy, Malaysia, Montenegro, Norway, Pakistan, Panama, South Korea,
USA, Chile, Cyprus, Denmark, Ghana, Grenada, Hungary, Latvia, New-Caledonia, Portugal, South Africa, Syria,
Taiwan, Tanzania and Thailand, all of which had 6 or fewer people.

Figure 2.6. Nationality of participants.

Participants were also asked to report how many different nationalities were on board their ship and their responses
indicated the presence of highly diverse crews in terms of nationality (Figure 2.7.). On average, participants indicated
that there were about 4 different nationalities on board the ship they were working on, although homogenous crews

in terms of nationality were also reported.
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Figure 2.7. Number of nationalities present on board of each ship.
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2.3.3.2. Ship level data

To obtain the ship level sample, individual level data were aggregated based on ship IMO numbers reported by
participants. That is, all responses from seafarers on the same ship, identified by its IMO number, were averaged to
obtain an overall score for the ship. This step produced results for 195 distinct ships across the sample. The ships

were then categorised into the following ship types (Figure 2.8).
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Figure 2.8. Type of ships surveyed.

Figure 2.9 shows the list of Flag States represented in this sample. Panama (N=30) was the most frequently
represented, followed by Singapore (N=27), Hong Kong (N=22), Liberia (N=20), Malta (N=13), Marshall Islands
(N=12), Australia (N=11) and Bahamas (N=10). This breakdown was fairly consistent with the flag state population of
vessels coming into Australian ports during the same year this survey was conducted (based on AMSA ship voyage
data for 2015). As illustrated below, Panama and Australia were slightly underrepresented, while Singapore, Malta,
and UK were slightly overrepresented. Given the opportunistic nature of the data collection and the fact that the
majority of data were collected in only two of the Australian ports, the overall sample approximates fairly well the flag

states that regularly come to Australian ports.
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Note: ‘Other’ includes Tanzania, St Vincent & Grenadines, Saudi Arabia, Italy, Greece, Gibraltar and
Cook Islands, all of which had only one ship represented in our sample.

Figure 2.9. Flag states represented in this study compared to flag states represented in the overall port arrivals in
Australia for 2015.

2.1.4. Data analysis and reporting

The data were analysed at two distinct levels. First, an analysis was carried out at the individual level, taking into
consideration the main differences and associations between responses offered by individual seafarers. Then, data
were analysed at the ship level by aggregating all individual responses from the same ship. Cross-level interactions

were also investigated in order to identify the effects of broader (ship level) factors on individual outcomes.

Descriptive data are presented and analysed first showing the main variables measured. These results highlight the
strengths and weaknesses of safety culture, as well as its possible antecedents and consequences within the sample.
This analysis is followed by the presentation of relationships among measured variables to identify the main predictors
for key outcomes. The findings section presents a multi-level analysis investigating how factors/conditions perceived

to occur at the ship level might influence individual outcomes in terms of safety and wellbeing.

2.1.5. Workshop with AMSA maritime experts
Following the data collection and analysis, a workshop was conducted at AMSA offices in Canberra with subject

matter experts from a variety of backgrounds.

The objective of the workshop was to present the study findings and obtain experts’ input about the potential
implications and recommendations. A partner investigator and a research assistant on the project facilitated the
workshop. They started by presenting the main findings of the current survey to participants. After each section of
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findings was presented, AMSA participants were asked about the main implications and recommendations that can
be derived based on the findings.

Information gathered from the workshop was compiled and informed the recommendations section of this report. This

process ensured that the recommendations supplemented research findings with the pool of practical knowledge
provided by the experts.
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3. FINDINGS
3.1.DESCRIPTIVE DATA

3.1.1. Safety Culture Development Levels (SCDL)

Figure 3.1 shows that safety culture across ships was evaluated positively. This overall finding should be tempered
by two considerations. First, there were a number of cases for which safety culture was reported within the reactive —
compliance based spectrum. The Planning and Scheduling dimension specifically is where most cases of reactive or
compliance focused cultures can be seen. At the other end of the spectrum, aspects that were most positively
evaluated were those related to seafarers’ perceived personal responsibility towards safety: responsibilities and

motives.

Second, ships in the study are required to meet the requirement of the International Safety Management (ISM) code,
which includes having a safety management system in place. These formal requirements are expected to have a
positive impact on the evaluation perception of systems and processes. However, it is also important to understand
how these formal systems have an impact on safety behaviour and wellbeing of seafarers. Further results drill down

into these issues.
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Figure 3.1. Breakdown of participants’ responses on the SCDS dimensions.
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Figure 3.2 presents a breakdown of the mean scores of the safety culture dimensions across the command team
participants and the rest of the crew. There was an overall tendency for the command team participants to report
higher scores across most of the safety culture dimensions. Further analyses showed that these differences are

statistically significant.
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Figure 3.2. Mean scores for the SCDS dimensions across the command team participants and the rest of the crew.
Figure 3.3 presents the breakdown of the mean scores of safety culture’s dimensions across ship types. A consistent

pattern observed is that participants working on bulk, container, and general cargo ships tend to rate the safety culture

dimensions higher compared to the other ship types in this sample.
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Figure 3.3. Mean scores for the SCDS dimensions across the different ship types.
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3.1.2. Antecedents of safety culture
3.1.2.1. Company priorities (My Company)

Figure 3.4 presents an overview of how company priorities are perceived by the crewmembers. Overall, seafarers
perceive that companies place a great importance on preventing damage to the ship and cargo, as well as on the
safety of the crew. However, about 20% of seafarers perceive that the company they work for places little or moderate

importance on their welfare.
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Figure 3.4. Breakdown of participants’ responses on perceived company priorities items.

Figure 3.5 provides a further breakdown of the mean scores for company priorities perceived by the command team
and the rest of crew. Overall, command team members assessed almost all priorities higher (with the exception of
the priority on costs), and the difference was larger for priorities related to preserving the integrity of ships and cargos.
Further analyses showed that the difference in the mean scores between crew participants and command team

participants regarding the priorities on preventing damage (ship and goods) are statistically significant.
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Figure 3.5. Breakdown of means scores for perceived company priorities across the command and the rest of crew.

Figure 3.6, Figure 3.7, and Figure 3.8 present a further breakdown of the means scores for company priorities based
on ship type. Some emerging patterns should be noted. Seafarers working on specialised vessels and general cargo
report some of the highest values for all priorities. However, when comparing scores for each of these ship types,
general cargo ships show lower scores on performance related priorities (cost and being on time) while specialised
vessels show lower scores on performance and preventing damage. In contrast, seafarers on board coasters and

passenger ships consistently tend to report lower scores for all priorities.
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Figure 3.6. Breakdown of mean scores for perceived company priorities on costs and on-time performance, across
ship types.
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Figure 3.7. Breakdown of mean scores for perceived company priorities on preventing damage to goods and ship,
across ship types
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Figure 3.8. Breakdown of means scores for perceived company people priorities across ship types
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3.1.2.2. Work demands (My Work)

Quantitative workload. Participants reported working 61.28 hours per week on average, with a standard deviation
of 13.06 hours. Figure 3.9 presents a breakdown of working hours in several categories and indicates that a high
proportion (almost 30%) of the participants are working long hours, exceeding 69 hours/week.
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Figure 3.9. Number of hours worked per week on average.

Qualitative workload. Long working hours appear to be also coupled with increased qualitative demands. More than
20% of participants reported that their working hours are unpredictable (Figure 3.10).
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Figure 3.10. Breakdown of participants’ responses regarding predictability of working hours.

Similarly, approximately 40% of participants reported working under time pressure, and about half of them reported
experiencing high demands for vigilance at least sometimes in their work (Figure 3.11).
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Figure 3.11. Breakdown of participants’ responses for experienced time pressure and vigilance demands in their
work.
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3.1.2.3. Work difficulties (My Work)

This section presents descriptive data on the three types of shipboard conditions (work difficulties) that might affect

safety culture and safety outcomes: physical conditions, technology and resources, and operational uncertainty.

Two categories of physical conditions were measured: external and internal conditions. Approximately 40% of
participants reported that bad weather often caused difficulties in performing their work. Additionally, more than 20%
of participants reported that poor visibility and ship motion often created difficulties for them in performing their work
(Figure 3.12). An examination of differences across ship types or level (command team versus rest of the crew) did

not reveal any notable trends in the reported data.
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Figure 3.12. Breakdown of participants’ responses evaluating how often external physical conditions are creating
difficulties for them in their work.

Results for internal physical working conditions were similar (Figure 3.13), with loud noise and cramped workspaces

being reported as a source of frequent disturbance by a higher proportion of participants.
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Figure 3.13. Breakdown of participants’ responses evaluating how often internal physical conditions are creating
difficulties for them in their work.
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Scores for difficulties related to technology and resources were relatively homogenous. However, more participants
(around 20%) reported that not having the needed supplies and maintenance problems often created difficulties in

performing work (Figure 3.14).
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Figure 3.14. Breakdown of participants’ responses evaluating how often conditions related to available technology
and resources are creating difficulties for them in their work.

Approximately 40% of the sample reported difficulties related to operational uncertainty at least sometimes in their
work. Scores are relatively homogenous across the factors measured, but frequent changes to schedule and manifest

as well as disruptions or delays appear to be more common forms of difficulties (Figure 3.15).
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Figure 3.15. Breakdown of participants’ responses evaluating how often conditions related to operational
uncertainty are creating difficulties for them in their work.
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3.1.2.4. Work resources (My Work and My Team)

In this descriptive part, the results for the work resources that are highlighted in the research literature as the most
powerful predictors of safety and wellbeing outcomes are presented. These resources are autonomy (My work),
social support and safety leadership (My team). In the more in-depth analysis the influence of all work resources on

outcomes of interest was tested.

Work Autonomy and Social Support

Figure 3.16 indicates that the majority of participating seafarers (above 80%) agreed that they are able to rely on their
immediate supervisor and co-workers for support. Additionally, more than half reported that they had high levels of

autonomy in their work.

Coworker support

Work Resources

Supervisor support

||
Autonomy }

0%

T T T T 1

20% 40% 60% 80% 100%

W Strongly disagree
Disagree
Neither agree nor
disagree

W Agree

B Strongly agree

Figure 3.16. Breakdown of participants’ responses regarding available work resources.

A more in-depth examination of the differences between the means scores for crew and command team members is
presented in Figure 3.17. As expected, command team members consistently reported higher levels of work
resources being available. However, the differences between crew and command team was statistically significant

only for autonomy.
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Figure 3.17. Breakdown of average scores for available work resources across the command team sample and rest

of the crew.
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The analysis of the data based on the ship type did not reveal any clear patterns (refer to Figure 3.18). However, it is
worth noting that while seafarers on coaster vessels reported receiving less social support (both co-worker and
supervisor support), they also report higher levels of autonomy in their work, relative to participants working on other
types of vessels.
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Figure 3.18. Breakdown of average scores for available work resources across different types of vessels.
Safety Leadership

Safety leadership, and especially the way leaders reflect and communicate safety goals, represents another type of
work resource that might play an important role in health and safety outcomes. As indicated, four different aspects of

safety leadership were measured: leverage, energise, adapt and defend.

Figure 3.19 provides an overview of safety leadership behaviours displayed by immediate supervisors as perceived
by their subordinates. Overall, all aspects of safety leadership received positive evaluations, with over 80% of
participants agreeing that their supervisors exhibit all four of the surveyed safety leadership behaviours.
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Figure 3.19. Breakdown of participants’ responses regarding perceived safety leadership behaviours of their direct
supervisors.
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When comparing safety leadership perceived by the command team versus the rest of the crew (all referring to their
direct supervisors), members of the command team consistently provided higher evaluations of their direct
supervisors’ leadership behaviours (Figure 3.20). These differences appeared to be more pronounced and statistically
significant for energise and defend type of behaviours.
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Figure 3.20. Breakdown of average scores for perceived safety leadership behaviours across the command team
sample and rest of the crew.
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3.1.3. Outcomes - Individual level
3.1.3.1. Fatigue and Recovery

Several aspects of seafarers’ fatigue and recovery were measured. First, participants’ quality of sleep was assessed
by asking whether they experienced sleep problems onboard the ship. As indicated in Figure 3.21, approximately
12% of the participants experienced sleep problems, while close to half of the participants reported no sleep-related

difficulties.
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Figure 3.21. Breakdown of participants’ responses regarding whether they experienced sleep problems while on
board the vessels.

A similar pattern is observed in the participants’ fatigue data (Figure 3.22). Approximately half of the participants
reported experiencing low levels of fatigue, while close to 20% of the participants reported experiencing increased or

high levels of fatigue, more notably, chronic fatigue.
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Figure 3.22. Breakdown of participants’ responses regarding experienced levels of fatigue at work.
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More than 20 % of participants reported high levels of strain due to being away from immediate family (Figure 3.23).
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Figure 3.23. Breakdown of participants’ responses regarding experienced levels of strain due to being away from
their families.

3.1.3.2. Mental health and wellbeing

Figure 3.24 presents an overview of mental health and wellbeing. Three aspects of wellbeing were measured:
hedonic, psychological and social wellbeing. A measure of mental health was included to provide insights into
symptoms of mental illness that seafarers might experience at work. Almost 40% of the participating seafarers
reported experiencing negative symptoms at least sometimes, and around 10% of them reported low levels of mental
health (frequent symptoms of mental ill health — depression and anxiety). In terms of overall wellbeing, responses
were more positive. However, the lowest percentages of good levels of wellbeing were found for social wellbeing. Not

surprisingly, social wellbeing is the aspect of wellbeing that is more likely to be impacted by the working arrangements

| | |
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Figure 3.24. Breakdown of participants’ responses regarding mental health and wellbeing.2

2 Mental Health was measured by asking respondents how frequently they had experienced symptoms of depression and
anxiety in the past month. Then, for this particular graph, the responses were reversed to align with the direction of the other
3 scales. Answers like never/rarely reflect poor mental health and often/always reflect good levels of mental health.
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Figure 3.25 presents the breakdown of mental health and wellbeing across the command team and the rest of the
crew. Further analyses found that there were no significant differences between crew and command team across
mental health and types of wellbeing except for psychological wellbeing, with command team participants reporting

slightly higher levels of psychological wellbeing compared to the rest of the crew.
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Figure 3.25. Breakdown of mean scores for mental health and wellbeing across the command team participants
and rest of the crew.
Figure 3.26 presents the breakdown of mental health and wellbeing across different types of participating ships.
Analyses indicate that there were some significant differences between different types of vessels, but only for social

wellbeing and mental ill health.
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Figure 3.26. Breakdown of mental health and wellbeing scores across different types of participating ships.
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Most notably, for social wellbeing, seafarers working on specialised vessels tend to report the lowest scores, and the
difference is significant especially when compared with the scores of seafarers working on bulk carriers, container
ships, general cargo ships and tankers. In terms of mental health, seafarers working on tankers presented the highest
scores for symptoms of mental ill health. The difference was significant when compared with specialised vessels, bulk
carriers and general cargo ships. Further investigation is needed to understand some of the working conditions across

these vessels that would explain these differences in mental health and wellbeing.

3.1.3.3. Safety Behaviours
Overall Safety Behaviours

Overall safety behaviours were measured in terms of safety task performance, safety participation and safety
innovation. Figure 3.27 indicates high levels of these behaviours being reported, especially for safety task
performance. The positive results for safety compliance do not necessarily reflect mature levels of
participative/generative safety on board the participating ships. Participative/generative safety cultures are usually
associated with less emphasis on overall compliance (safety task performance) and more safety participation and
innovation. While safety participation and innovation levels were relatively high in this sample, levels of safety task

performance reported were even higher indicating a strong emphasis on compliance.
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Figure 3.27. Breakdown of participants’ responses regarding different levels of safety participation.

Types of Safety Compliance

As recent literature is starting to emphasize that the ways in which employees comply might be more relevant than
their overall compliance levels (Griffin & Hu, 2013), special attention was given to different ways in which seafarers
comply with safety rules and procedures. Beyond the general measures of compliance, the quality of these behaviours
were analysed by looking at two types of positive compliance behaviours: adaptive compliance and deep compliance;
and two types of negative safety behaviours: surface compliance and non-compliance.

Figure 3.28 presents the results for positive compliance behaviours. The results suggest a high level of positive
compliance. Most of the participants (approximately 80%) reported trying their best to apply the correct procedures
to the task (deep compliance) and being adaptive, such as drawing on knowledge and experience to come up with a
solution to complete the task safely when circumstances make existing procedures not appropriate (adaptive

compliance).
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Figure 3.28. Breakdown of self-reported positive safety compliance behaviours.

However, when negative safety compliance behaviours are taken into account (Figure 3.29), the results indicate that
non-compliance, and especially surface compliance, are also manifested by participants. Notably, more than 40% of
participants reported that they sometimes just “tick the boxes” without paying too much attention to the actual
procedures; and almost 20% reported some level of non-compliant behaviours (e.g. skip the procedures to get the
work done).

The results for positive and negative safety behaviours might appear contradictory at first glance. However, there are
potential explanations for this pattern of findings. In particular, there are multiple procedures in place on any vessel,
and seafarers might comply with some but not others. Even when overall compliance is positive, there might be

situations of non-compliance or surface compliance that have the potential to put safety at risk.
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Figure 3.29. Breakdown of self-reported negative safety compliance behaviours.
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Safety Engagement

Seafarers also reported high levels of cognitive and emotional engagement with the safety programs on board their

vessels (Figure 3.30).
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Figure 3.30. Breakdown of participants’ responses regarding their engagement with safety programs on board their
vessels.

3.1.3.4. Injuries and near misses

Figure 3.31 presents the number of participants who self-reported having experienced injuries and near misses, with
the majority of the participants experiencing no injuries or a near miss in the past 6 months. However, it is important

to note that more than 100 participants did experience an injury and/or a near miss within this time frame.
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Figure 3.31. Incidents and near misses experienced by participants in this study.

To obtain a broader view of injury and near miss frequencies onboard the vessels, the study also asked how often
participants observed others experiencing injuries and/or near misses in the past 6 months (Figure 3.32). Similar to
the previous graph, most of the participants reported not observing an injury or a near miss in the past 6 months.
However, the number of observed injury and near misses were noticeably higher than the experienced injuries/near

misses.
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Figure 3.32. Incidents and near misses observed by participants in this study.

Figure 3.33 provides an overview of all the cases of near misses reported (experienced and observed) across the
command team and the rest of the crew. While 63% of participants reported O frequencies for all types of near-misses,
19% of participants reported at least 1 near miss, 10% reported 3 to 4 near-misses experienced or witnessed and 8%
report more than 4 near-misses experienced or witnessed in the past 6 months. Most of the participants who reported
higher numbers of injuries and near misses are crew members who do not form part of the command team. More
command team members report near misses, but most of them are around the low frequency of up to 2.
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Figure 3.33. Breakdown of incidents and near misses reported (experienced and observed) across the command
team and the rest of the crew.
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3.1.4. Outcomes - Ship level
3.1.4.1. Inspections, Deficiencies and Detentions

The overall pattern of the ship level data reflect the safety outcomes reported at the individual level, with very few of

the participating ships having been detained or having deficiencies registered during 2015 and 2016 (Figure 3.34).
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Figure 3.34. Inspections, deficiencies and detention data for the participating ships (Source: AMSA).
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3.2.ASSOCIATIONS BETWEEN THE MAIN VARIABLES IN THE STUDY

This section reports correlations and relationships among the main variables measured in this study. The findings of

these correlations are further explored and supported through predictive modelling in the last part of this report.

3.2.1. Associations between work demographics and outcomes.

Table 3.1 presents associations between a few work demographic items included in the study and outcomes.

3Note that participants who spent a longer number of days onboard the ship reported less developed levels of safety
culture, and higher rates of near misses and injuries. These correlations suggest that prolonged contracts may have
negative implications, not only for overall safety of seafarers but also their levels of psychological wellbeing and mental
health.

It is notable that the higher frequencies of shore leave are associated with a reduced need for recovery. Even when
extended contracts cannot be avoided, companies could strive to improve resources such as ensuring adequate
shore leaves that might buffer the negative effects on safety and wellbeing.

3 Findings discussed for each table are highlighted and bolded for ease of reference.

42



Table 3.1. Correlations between work demographics and individual and ship level outcomes.

Safety Psych. OSfyl\rAn;:?aTlS“ Chronic Acute Incomplete Sleep Deep Non- Near Near Misses
Culture Wellbeing Health Fatigue Fatigue Recovery Problems Compliance! Compliance! misses & Injuries
Overa” Tenure (years) .059 .045 -.036 -.057 .021 .006 -.033 .009 -.042 .002 -.015
Time spent on board -.092% -.066 024 .037 .004 041 .029 -.065 048 .103** .083*
the ship - (days)
Port ca”s (|n a month) .108** .051 -.054 -.061 .01 .009 -.12%* .043 -.051 -.019 -.008
Shore leaves (in a -.024 .051 -.066 -.056 .00 -121% -.048 037 -.063 .001 -.007

month)

Note: *** = p<.001; ** = p<.01; * = p < .05. (this implies significance of results — with three stars representing a stronger correlation which can be either negative or positive).

1= Deep compliance/non-compliance with safety rules and procedures
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3.2.2. Associations between work demands and outcomes
A consistent pattern can be observed in Table 3.2 showing the associations of different work-related demands with safety
and wellbeing outcomes. Higher levels of work-related demands and difficulties are significantly associated with negative

outcomes.

As the number of working hours per week increases, participating seafarers experienced higher levels of negative mental
health symptoms and sleep problems, and increased frequencies of near misses. Additionally, participants working a higher

number of hours tended to report lower levels of safety culture development.

Note that there are stronger associations between these variables compared with the previous demographics, indicating
that the intrinsic quality of the work and conditions surrounding the work might be more strongly associated with outcomes

of interest.

For example, seafarers who experience higher levels of work-related difficulties and operational uncertainty may have
lower levels of safety culture development on board their ships, experience increased symptoms of mental ill health, chronic
fatigue, sleep problems, and an increased need for recovery between shifts. They also tend to report more

experienced/observed near misses and injuries.

Taken together, these findings suggest that investing resources and effort into finding ways to reduce or better manage

work-related difficulties, vigilance demands and work pressure can lead to improved safety culture and wellbeing.
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Table 3.2. Correlations between work demands and safety/wellbeing outcomes.

Safety Psych. Symptoms of  Chronic Acute Incomplete Sleep Deep Surface Non- Near Near Misses
Culture Wellbeing Mental IlI Fatigue Fatigue Recovery Problems Compliance! Compliance® Compliance! Misses & Injuries
Health
Quantitative Workload- -l -l - - -
Sl e e e -.143 -.066 115 .048 .054 .046 .098 .007 -.002 .095 .091
Qualitative Workload -
E’fed'Ctab'“ty of working  13guwk 045 -.085* -.069* -.060 -.078* -.097** 071 -.002 -.062 -.061 -.055
ours
Qualitative Workload -
Time Pressure - 155%** -.087* 279%** 297*** -.013 213%*** .285*** -.010 .116** 161x** 113** . 118***
Qualitative Workload -
Vigilance Demands -.268*** -.226%** A419%** AT 3 .027 .366*** I I Rl -.188*** 1447+ .299%** .180*** .192%x*
Work Difficulties -
Physical Environment -.190*** -.094** .264*** 231+ -.067* 291 %x* .309*** -.095* .154%** .184*** B il L173%x*
Work Difficulties -
Technology and -.304*** - 131%** 272%** .283*** .023 .338*** .332%** - 157%** .128*** .248*** 223+ .220%**
Resources
Work Difficulties -
Operational Uncertainty -.284*** - 171%* .285*** 279+ .048 .331*** .321*** -.173*** .097** .233*** 2447 . 231*x*

Note: ** = p<.001; ** = p<.01; * = p < .05.

1= Deep compliance/ surface compliance/ non-compliance with safety rules and procedures
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3.2.3. Associations between work resources and outcomes

Table 3.3 shows strong associations between all the resource-type elements of work — at the team and work level - and

this study’s outcomes of interest.

Seafarers who have more autonomy, job security, trust, and support at work report higher levels of wellbeing and

compliance to safety rules and procedures, a more developed safety culture, and fewer near misses and injuries.

Importantly, participants experiencing higher levels of crew stability — returning to the same vessel and working with the
same people — saw more developed levels of safety culture onboard their vessels, and reported more deep compliance
and better psychological wellbeing. Furthermore, higher levels of crew stability were associated with reduced likelihood of
experiencing negative mental health symptoms, chronic fatigue, acute fatigue, need for recovery, sleep problems, non-
compliance to procedures, and near-misses and injuries. These findings suggest that improving crew stability can lead to
various beneficial outcomes, due to the social processes and resources that can be generated within crews with high levels

of stability and adequate recovery from work.

Furthermore, increased job security is related to lower levels of surface compliance and non-compliance behaviours.
Interestingly, higher levels of job security are associated with higher levels of acute fatigue. A possible reason is that when
seafarers feel their job is at risk, they might disengage from work and put less effort into their jobs (e.g. as indicated by
increased surface compliance levels), but when their jobs are secure they strive and work harder. Therefore, increased job
security might bring also a productivity advantage to the employing company.

Resources generated through social interaction (support, trust, leadership) have stronger associations with both individual
wellbeing outcomes and safety outcomes. Taken together, this data suggest that a good social environment and good
leadership not only supports better wellbeing and recovery for seafarers, but also a better safety culture and more positive

safety behaviours that benefit the company overall.
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Table 3.3. Correlations between work resources and safety/wellbeing outcomes.

Symptoms . Deep Surface Non- Near
Safety Psych. of Mental IlI ChI’.OI‘lIC AC.Ute Incomplete Sleep Compliance Compliance Compliance Near Misses &
Culture Wellbeing H Fatigue Fatigue Recovery Problems 1 1 1 Misses o
ealth Injuries

Autonomy .093** .251%x -.107** -.109** -.220%** -.074* -.096** .283*** .047 -.056 -.115** - 121%**
Job security 2328 -143% -.350% - AT 4 .068* -.307* - A5 7 .057 -.115% -.207** -.226%* -.211%x
Supervisor
Squort .345%+* A30*** -.356*** -.303*** - 245%*x -.292%*x -.325%** 374 .013 -.220%** -.208*** -.215%**
Co-worker
Support .301*** A51%* -.307%** =277 -.251%** =314 -.309%** .392%** -.001 -.189%** -.218%** -.220%**
Crew stability .216** .096** -.203*** -.133%** -.071* -.12%* I i .132%* -.028 -.132%*x -.065 -.078*
Trust in Co-
workers .359*** .515%** -.332%* - 2409+ -.268*** - 27 4%+ -.307*** .369** .009 - 129%** - 243%*x -.238***
Trust in
Supervisors .372%*x .489*** -.367*** - 244%%x -.281%*x -.284**x -.299%** .389%** .032 -.189*** - 245%*x -.246***
Safety Leadership
- Leverage .502%** 513%** -.340%*x -.283%** - 243%*x -.308*** -.313%** 425 .039 - 224%*x - 277*** =277
Safety Leadership
- Energise 496**+* .580*** -.344%*x -.253%** -.299%** -.296%** -.307*** 463**+* .103*** - 173%*x - 252%*x -.250%**
Safety Leadership
- Adapt 494 k* .585%** -.364%** - 276%** -.285%** -.280%** - 317%** .458%+* .088* - 179%** -.263%** -.259%**

Safety Leadership
- Defend AB8*** .556%** -.327** -.262%** -.269%** -.309*** -.323%** A45Fxx .085*% - 176** -.288*** -.278%**

Note: *** = p<.001; ** = p<.01; * = p < .05.
1= Deep compliance/ surface compliance/ non-compliance with safety rules and procedures
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3.2.4. Associations between organisational priorities and outcomes
Participants reported the priority that they perceive the company place on a series of outcomes, such as safety, employee
welfare, minimising costs or maximising operational performance. These perceptions were analysed in a few ways, but one

way that was most revealing was the analysis of the relative importance of priorities.

Table 3.4 presents the results for the relative importance of Safety and Welfare priorities. We analysed perceived priorities
toward safety and seafarers’ wellbeing by comparing them with other competing company priorities like costs and

performance.

Results obtained in this study suggest than when seafarers perceive that their organisations prioritise their safety and
welfare over costs and operational performance, they also report a more mature safety culture on board the ship, higher
levels of psychological wellbeing and lower levels of mental ill health symptoms, fatigue, and sleep problems. Additionally,
they are more likely to demonstrate compliance to safety rules and procedures. The fact that fatigue and inadequate
recovery are strongly associated with these relative priorities while safety behaviours are not suggest that the mechanisms
by which relative priorities might be associated with safety outcomes may be related to fatigue and inadequate recovery

from fatigue.

Overall, this data suggests that the effects of communicating a focus on safety and seafarers welfare will always be
dependent on other competing priorities that are also communicated to seafarers. Only when safety is seen as important
as, or even more important than other competing priorities, will this lead to positive effects for safety and wellbeing.
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Table 3.4. Correlations between the relative scores for perceived company priorities and outcomes of interest.

Safety Psych. Symptoms  Chronic Acute Incomplete Sleep Deep Surface Non- Near Near
Culture Wellbeing  of Mental lll Fatigue Fatigue Recovery  Problems Compliance! Compliance Compliance  Misses Misses &
Health 1 ! Injuries

Prioritising Welfare

*okk kokok B *okok B *k B Kk B Kk B *okok * _ _
Relative to Cost 379 178 .140 .104 131 .154 A77 .081 .072 .062 187*** .169***

Prioritising Welfare
Relative to Operational .343x+* L152%+* -.115** -.080*  -.122% -.136*** -.142%* .034 .078* .085* - 154k L 137
Performance

Prioritising Welfare
Relative to all Other 307 .135%** -.083** -.065 -.116** -.118** -.115* .016 .103** 131 -.110** -.091**
Priorities

Note: *** = p<.001; ** = p<.01; * = p < .05.
1= Deep compliance/ surface compliance/ non compliance with safety rules and procedu
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3.3.PREDICTIVE MODELS

The last section of the results focuses on identifying the most important relationships among the variables measured
in this study. In the previous section we focused on simple (zero order) correlations. These correlations provide
valuable insights into several processes and relationships related to safety culture as well as safety and wellbeing
outcomes. However, a more detailed analysis helps identify the strongest drivers for specific outcomes. The drivers

with unique effects on outcomes can better inform practical recommendations and future interventions.

3.3.1. Predicting Safety Culture

Figure 3.35, shows that, in combination, an organisation’s priorities, work pressures and work resources predicted
41.1% of the variance in safety culture’s development level. Elaborating earlier results, these findings indicate that
when organisations prioritise safety and welfare over operational cost, operation schedule, and damage to goods and
ship, safety culture is likely to be more mature. Additionally, when supervisors reward safety behaviours (leverage)
and when crew stability is high, the safety culture is more likely to be a mature/generative one. In contrast, work
conditions that leave seafarers struggling to concentrate and stay vigilant during work hours, or constantly having to
deal with changes to schedules and manifest, poor planning, and disruptions to operations, are likely to lead to a less

mature safety culture.

It is noteworthy that safety culture development level is best explained by work resources such as crew stability and
behaviours of direct supervisors: — the more stable are the teams, and the more supervisors recognise and reward
safety on board the ship, the better the safety culture. Therefore, interventions that improve crew stability and safety

leadership of supervisors are likely to deliver positive outcomes for safety culture on board ships.

INFLUENCING FACTORS
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o e all Other Priorities (.283)
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E : Operational Uncertainty (-.223)

o

Figure 3.35. Overview of hierarchical regression analysis results that identify main drivers of safety culture levels on
board participating ships.
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3.3.2. Predicting Seafarers’ Psychological Wellbeing

Figure 3.36, shows that wellbeing is reduced by work-related pressures, fatigue, sleep problems, and improved by
work resources such as trust in co-workers and the supervisor’s safety leadership behaviour. Taken together, these
factors explained almost half of the variance of the psychological wellbeing scores (45.8%). Seafarers experiencing
chronic fatigue, acute fatigue, and sleep problems will feel reduced psychological wellbeing and functioning in terms
of resilience, self-worth, and competence. On the other hand, having a good social environment, with high levels of
trust in co-workers, with immediate supervisors placing high value on crew’s safety (Energise) and encouraging new
ways of thinking about safety (Adapt) can buffer the negative effects and improve seafarers’ psychological wellbeing.

INFLUENCING FACTORS
3
J"é § 72% ) Technology and Resources
2 g _/ Disturbances (-.104)
x S ~ Trust in Co-worker (.168)
2 3 32.6% Safety Leadership — Adapt (.269)
8 ‘Safety Leadership — Energise (.167)

45.8% Psychological Wellbeing

Figure 3.36. Overview of hierarchical regression analysis results that identify main drivers of psychological
wellbeing on board participating ships.

Psychological wellbeing was strongly predicted by levels of resources available in the work environment, a key
component being trust in co-workers. This finding underlines the importance of the social processes and psychological
safety in supporting employees’ psychological wellbeing in the maritime industry. These important social support
mechanisms onboard ships are likely to be impaired by increasingly less stable crews, reduced job security, and

increased diversity of crews.

3.3.3. Predicting Symptoms of Mental Ill Health

Figure 3.37 shows that 49.7% of mental ill health symptoms (e.qg., depression and anxiety) could be attributed to high
vigilance demands at work, chronic fatigue and sleep problems. Mental ill health symptoms were less likely if seafarers
trusted their supervisors regarding safety issues, if the level of crew stability was high, and if their supervisors were
adaptive safety leaders.

It is worth noting here that most of the variance in the symptoms of mental ill health was explained by vigilance
demands of work and fatigue (sleep problems and chronic fatigue). Therefore, consideration should be given to the
impact of vigilance demands and other work structures and demands that might contribute to chronic fatigue. This

recommendation is especially relevant for international shipping where there is a tendency to consider deep-sea
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sailing periods as opportunities for recovery. To the contrary, increased demands for vigilance during these periods
might be equally fatiguing and not contribute as expected to recovery, and actually increase fatigue levels due to
reduced quality of sleep. Table 3.2 also shows that increased vigilance demands were positively associated with
incomplete recovery between shifts (r=.37, p<.001), as well as with experiencing sleep problems (r=.41, p<.001).

INFLUENCING FACTORS
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Work

Resources

Vigilance Demands (.340)

Figure 3.37. Overview of hierarchical regression analysis results that identify main drivers of symptoms of mental ill
health among participating seafarers.

3.3.4. Predicting Sleep Problems

Figure 3.38 shows that seafarers’ experience of sleep problems is increased by work-related pressures, and
decreased by work resources such as job security and the supervisors’ safety leadership behaviour. As expected, the
combination of high number of working hours per week in uncertain operational conditions, and increased vigilance
demands resulted in seafarers experiencing increased sleep problems. Similar to the previous section, it appears that
the effect is stronger for vigilance demands, not the quantitative demands of work (actual work hours). Also, the
variance explained by job security is relatively high, suggesting that actions to improve seafarers’ perceptions on the
stability of their current job could result in improved sleep and recovery. It is also worth noting that having immediate
supervisors that are alert of and guide safe behaviours (Defend) can reduce the likelihood of sleep problems, probably
due to better adherence to work and rest requirements.

INFLUENCING FACTORS

x g Hours Worked/Week (.093)
g o 22.8% Vigilance Demands (.347)

£ Operational Uncertainty (.205)

36.1% Sleep Problems

]
£ £ Job Security (-.409)

= :
5 g Safety Leadership - Defend (-.137)

Figure 3.38. Overview of hierarchical regression analysis results that identify main drivers of safety culture levels on
board participating ships.
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3.3.5. Predicting Acute Fatigue

Figure 3.39 suggests that seafarers are less likely to feel fatigued at the end of a duty period or workday if they are
given the authority to use personal judgement in carrying out work (autonomy), when their immediate supervisor
places a high value on team’s safety (Energise), when they trust their supervisors to look after their safety, when they
have high levels of job security, and when they don’t work in environments that present difficulties (e.g. small work
space, dirty working environment, hazardous equipment, material).

The most surprising result presented in this table is the importance of work resources relative to demands. The main
drivers of acute fatigue were not typical demands as might be expected. This result might occur because these
demands generate similar levels of fatigue for everyone involved. In contrast, the presence of resources such as
autonomy, job security, trust, leadership and culture markedly alleviate the fatiguing nature of work activities and
actually reduce the amount of fatigue experienced as a result of work. An explanation of this powerful effect is that

these resources enable seafarers to organise their work in such a way that they can better recover during work.

INFLUENCING FACTORS

"-5‘ E 0.9% Physical Environment
Y : Disturbances (.093)
a
g- Autonomy (-.104) - :
o - Trust in Supervisor (-.143) .
S 3 oL S T 15% Acute Fatigue
28 Job Security (-.139) g
& Safety Leadership — Energise (-.214) -

Figure 3.39. Overview of hierarchical regression analysis results that identify main drivers of acute fatigue among
participating seafarers.

3.3.6. Predicting Chronic Fatigue

As shown in Figure 3.40, the risk of seafarers developing chronic fatigue is partly determined by work pressures, lack
of job security, acute fatigue and impaired recovery (49.2% of variance explained). As expected, seafarers are more
likely to develop chronic fatigue if there is inadequate recovery between multiple duty periods or days. Chronic fatigue
is cumulative and gets worse after extended periods of time of incomplete recovery. It is noteworthy that work
pressures such as increased demands for vigilance as well as the lack of job resources such as job security are
contributing quite substantially to the variance of chronic fatigue scores.

Therefore, these results suggest that more attention should be given to demands for vigilance as well as to ways in

which more effective recovery between work periods can be achieved in order to prevent chronic fatigue.
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INFLUENCING FACTORS

Vigilance Demands (.389)

49.2%

Chronic Fatigue

Figure 3.40. Overview of hierarchical regression analysis results that identify main drivers of chronic fatigue among

participating seafarers.

3.3.7. Predicting Seafarers’ Need for Recovery

Figure 3.41 presents the main drivers of incomplete recovery in this study. As expected, seafarers are more likely to

feel that they lack sufficient recovery between duty periods when they are constantly faced with operational

uncertainty and when they are required to maintain high levels of vigilance. Taken together, these work pressures

explain the most variance in feeling a need for recovery. However, work resources such as co-worker support, job

security, and safety leadership can mitigate these negative effects and support better recovery.

In terms of leadership, it appears that seafarers whose supervisors monitor the team to detect unsafe actions (Defend)

are more likely to feel rested between duty periods, probably due to increased adherence to rest and work guidelines

and schedules.

INFLUENCING FACTORS

34.4%

Need for Recovery

Figure 3.41. Overview of hierarchical regression analysis results that identify main drivers of need for recovery

among participating seafarers.
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3.3.8. Multi-level analysis

3.3.8.1. Perceived operational uncertainty, company priorities, and safety in relation to
wellbeing and safety compliance outcomes.

Due to increased pressures and uncertainty in the industry and the possible increased relevance of priorities
communicated by companies, a multi-level analysis was performed to investigate more closely the way perceptions
of company priorities and operational uncertainty at the command team level might explain safety and well-being
outcomes for the rest of the crew onboard the ship. The main interest was on the interplay between priority on safety
and costs, but operational uncertainty was also added to the model. An overview of the predictors used in this analysis

is presented in Figure 3.42.

Operational Degree of uncertainty due to unpredictable schedules,
Uncertainty poor coordination and planning

Company’s Priority company gives to minimizing costs
cost priority and on-time service

Company’s Priority company gives to ensuring safety and
safety priority  welfare of the crew

Figure 3.42. Overview of main predictors used in the multi-level analysis on priorities, operational uncertainty and
their effects on safety and wellbeing.

At the ship level of the multi-level model, we included priorities and operational uncertainty as perceived by members
of the command team. The reasoning was twofold. First, company priorities are usually communicated to seafarers
by the command team onboard the ship and heavily inform their decisions and management of the crew. Second,
from a methodological perspective, using two different sources for the different data: the command team for priorities

and operational uncertainty, and the rest of the crew for wellbeing and safety outcomes ensures more robust results.

An overview of the analysis is provided in Figure 3.42 and results (Figure 3.43) indicate that a priority on safety
perceived at the command team level is not related to either wellbeing or safety compliance at the crew level.
However, operational uncertainty and especially a company’s priority on costs translate into negative outcomes for
seafarers’ wellbeing and safety compliance. As in the previous analysis, these results converge toward the conclusion
that prioritising costs and increased operational uncertainty might damage both safety and wellbeing, and a sole focus
on safety would not be sufficient to counteract these effects.

55



Command perceptions
of context

Seafarers’ perceptions
of work life

Operational
Uncertainty

Well-being

Company’s
cost priority

Safety compliance

Company’s
safety priority

Figure 3.43. Overview of the multi-level analysis of the effects of perceptions of the overall context at the command
team level on safety and wellbeing outcomes for the rest of the crew.
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3.4.SUMMARY OF FINDINGS

Safety Culture:

(0}

Supervisor behaviour is a strong predictor of safety culture development level — seafarers report the presence
of a more mature safety culture when supervisors recognise and reward safety onboard the ship
Therefore, interventions that will improve safety leadership among supervisors are likely to deliver positive

outcomes for safety culture onboard

Psychological wellbeing:

(0]

Psychological wellbeing is worse for seafarers experiencing chronic fatigue, acute fatigue, and sleep
problems.

A good social environment, with high levels of trust in co-workers, and supervisors who value safety
(Energise) and encourage new ways of thinking about safety (Adapt) can improve levels of psychological
wellbeing.

Trust in co-workers is a particularly strong predictor of psychological wellbeing

These findings underline the importance of the social processes and psychological safety in supporting
employees’ psychological wellbeing in this industry. However, with increasingly less stable crews, reduced
job security and increased diversity of crews, these quality, trusting and supporting social processes onboard

the ships might be impaired

Symptoms of Mental Ill Health:

(0}

Seafarers who are required to maintain high levels of vigilance at work, and are suffering from fatigue and
sleep problems are more likely to experience negative mental health symptoms, such as depression and
anxiety.

Experiencing mental ill health symptoms is less likely if seafarers can trust their immediate supervisors
regarding safety issues, if the level of crew stability is high, and if their immediate supervisors exhibit adaptive
safety leadership behaviours

Notably, the strongest predictors of mental ill health were vigilance demands of work and fatigue (sleep
problems and chronic fatigue)

Therefore, consideration should to be given to the effects of vigilance demands and other work structures
and demands that might contribute to chronic fatigue. With an increased focus on periods of intense watch-
keeping as increased demands for vigilance during these periods might be equally fatiguing and not
contribute as expected to recovery, but on the contrary — increase fatigue levels due to reduced quality of

sleep

Recovery and Fatigue:

(0}

The combination of job insecurity and long working hours, in uncertain operational conditions, while required
to maintain high levels of vigilance resulted in seafarers experiencing increased sleep problems

The impact of job insecurity is relatively high, suggesting that actions to improve seafarers’ perceptions on
the stability of their current job could result in improved sleep and recovery

Immediate supervisors who are alert to and guide safe behaviour (Defend) can reduce the likelihood of sleep

problems, probably due to better adherence to work and rest guidelines and schedules
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Chronic Fatigue:

(0}

Seafarers are more likely to develop chronic fatigue if they are fatigued at the end of work and their recovery
mechanisms are impaired through reduced quality of sleep and incomplete recovery between duty periods
Work pressures such as increased demands for vigilance as well as the lack of work resources such as job
security are contributing quite substantially to chronic fatigue

More attention should be given to demands for vigilance as well as to ways in which more effective recovery

between work periods can be achieved in order to prevent chronic fatigue

Acute Fatigue:

(0}

Seafarers are less likely to develop acute fatigue when they are given the authority to use personal judgement
to make decisions in their work (autonomy), when their immediate supervisor places a high value on team’s
safety (Energise), when they trust their supervisors to look after their safety, when they have high levels of

job security, and when work difficulties are low

Recovery between work periods:

(0]

Seafarers are more likely to feel that they lack sufficient recovery between shifts when they are constantly
faced with operational uncertainty and when they are required to main high levels of vigilance.
Job resources such as co-worker support and having security can mitigate these negative effects and support

better recovery

How can we link all these elements together?

(0]

Less mature levels of safety culture activate a safety prevention type of process in which work demands
remain relatively high and lead to increased fatigue and reduced situational awareness, which in turn support
compliance, but a surface level one

Mature safety cultures onboard ships activate a safety promotion type of process by which more resources
are built into the work environment, leading not only to improved psychological wellbeing, but also to more

active participation in safety
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4. RECOMMENDATIONS

The following recommendations were developed based on information gathered from this study, the research
literature and workshops with subject matter experts from the Australian Maritime Safety Authority (AMSA). The
purpose is to propose research-based practices designed to manage the implications associated with this study’s

findings.
The recommendations are split up into the following sections:

o Work and Procedures
o Fatigue Management
o0 Work Design and Organisational Support

4.1 WORK AND PROCEDURES

Approximately 40% of this study’s sample indicated that they experienced difficulties in performing their tasks due to
factors related to technology and resources, such as “poorly designed procedures/checklists” and “not having the
right information”. Similarly, conversations between seafarers and researchers during data collection revealed that a
frequent complaint by seafarers was that there were too many procedures and many were too complicated for
effective use. The risks associated with poorly designed procedures might go beyond reducing seafarers’ overall
performance, they might also encourage negative types of compliance with safety rules and procedures, such as
surface compliance or even non-compliance, which are likely to negatively impact overall safety (Fenstad, Dahl &
Kongsvik, 2016).

To encourage positive safety behaviours (e.g. deep compliance to safety rules and procedures), seafarers must have
the necessary safety knowledge and motivation to perform their task safely, and this is determined, partly, by the
degree of clarity and quality of the work procedures (Lawton, 1998). For example, seafarers who have safety
knowledge (knowing how to perform the task safely) are more likely to adopt safety behaviours (Christian et. al., 2009;
Neal & Griffin, 2006). The important role of the quality of work procedures in predicting compliance is evidenced in
studies that show that procedures that were perceived as vague, inappropriate, poorly written or difficult to access
were more likely to result in poor compliance (Dahl, Fenstad & Kongsvik, 2014; Lawton, 1998; Oltedal & Engen,
2011).

Hence, a focus on developing and ensuring high-quality work rules and procedures that are easily understood and
are perceived as valid by those to whom they are addressed is critical.

The following basic principles for developing procedures can be used as a guide (Simpson, Horberry & Joy, 2009):

o Functional Simplicity: procedures should be as simple as possible to achieve their function. Research has
shown that they are different formats used for presenting information (Bailey, 2009).
o Tailoring by defining the target audience
o If the audience of the procedure is not carefully defined, assumptions may be made which could
significantly reduce the effectiveness of the instructions.
0 Using plain, positive language
o (For example, “No Smoking Regulations Apply Here” could be interpreted in two different ways: (1)
no regulations on smoking here (you can smoke) or (2) there are smoking regulations in place here

(you cannot smoke). Instead, use “No Smoking Here").
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0 User Involvement: providing users the opportunity to contribute to the development, modification, and
improvement of work procedures

o0 User involvement is one of the most important drivers of employee engagement (Markos & Sridevi,
2010). Benefits associated with increased levels of employee engagement include: increased
organisational performance and commitment, knowledge sharing, trust in organisation’s
management and compliance to organisational rules and procedures (Han, Chiang & Chang, 2010;
Markos & Sridevi, 2010; Mayer & Gavin, 2005; Renzl, 2008), all of which are particularly important
for organisations to successfully adapt to the ever-changing maritime industry.

0 User involvement can occur at various stages of procedure development

o Engage users from all levels (e.g. subject matter experts, supervisors, and task operators) to
participate in the development of work procedures. While subject matter experts and supervisors
can provide important information regarding task performance, involving the task performers allows
for valuable input coming from the perspective of an employee responsible for following such
procedures to complete tasks

o0 Ensuring procedures are up-to-date

0 The changing maritime environment, especially the introduction of new technology, is significantly
altering aspects of the seafarers’ work. For example, new technology might render a previously
approved work procedure inapplicable or, in the worst-case scenario, unsafe. Hence, organisations
need to consider the development of measures to frequently assess and update work procedures
based on seafarers’ feedback.

0 The review and update of work procedures relies on ensuring that seafarers are provided the

opportunity to give constructive feedback to management.

4.2 FATIGUE MANAGEMENT

More than 20% of participants reported working more than 69 hours per week and that working hours were
unpredictable. Approximately 12% of the participants reported experiencing sleep problems and 20% agreed that
they experience some level of chronic and similarly 20% indicated experiencing acute fatigue. Further analyses
revealed that chronic fatigue leads to reduced levels of psychological wellbeing that may impact on the overall
functioning of employees. Hence, organisations need to develop fatigue management interventions that continuously

monitor and manage fatigue risks to prevent fatigue-related incidents or impaired psychological wellbeing.

Managing the risk of fatigue requires a combination of intervention strategies with some being more effective than
others. The International Maritime Organization is currently reviewing the Guidelines on fatigue management and
mitigation, which will provide a comprehensive compendium for managing the risk of fatigue at sea. This includes
interventions at both individual and company levels (Lamontagne et al., 2007). A recommended approach is to
consider a combination of intervention strategies, which can be effectively implemented depending on the nature of
operations. Some approaches to consider are mentioned below:

1. Proactive interventions that aim to prevent or reduce exposure to sources of fatigue amongst seafarers.
Examples include:

a. Changing work schedules to ensure seafarers gain sufficient sleep and recovery. The Maritime

Labour Convention (MLC, 2006) specifies a minimum of 10 hours of rest within 24 hours. It also

allows this to be split up into two periods with one period not being less than 6-hours. It is important

to note that work schedules that are aligned with the convention do not necessarily equate to an
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effective fatigue-management work schedule. For example, a work schedule that consists of two 6-
hours rest periods is considered high risk despite allowing for 12 hours of rest within 24 hours. This
is because, according to sleep research, individuals require rest periods that allow for at least 7 to 9
hours of continuous sleep. Work schedules that do not allow for adequate sleep lead to sleep debt.
Sleep debt especially across a number of days leads to changes to employees’ immune system,
physiological functioning (e.g. inattentiveness and reduced cognitive capacity) and mental wellbeing
(e.g. depression, Banks & Dinges, 2007).

b. Improving the design of the vessel's crew quarters to facilitate fatigue recovery (Ellis, 2009). General
and easily implementable recommendations include introducing roll-out netting that acts as a guard
against rolling out of the bunk when the vessel rolls, more comfortable mattresses, black-out
curtains, and reduction of noise in accommodation areas. However this approach works best when
the aspect of fatigue is considered early in the ship design process with a human centred design
approach being necessary.

c. Fatigue management training. This is important as it provides the knowledge base to seafarers, and
company staff designing work schedules to manage the risk of fatigue.

2. Reactive interventions: the following Interventions are reactive in nature, aiming to minimise the effects of
fatigue-related problems once they have occurred, through management or treatment of symptoms
(Lamontagne et al., 2007).

a. On board reporting mechanisms to capture fatigue related events to prevent re-occurrence and
ensure control measures are working effectively.

b. Strategies to maintain operational safety when seafarers are fatigued. For example, clear policies
regarding seafarers’ conditions of return to work, especially for seafarers who have chronic sleep
problems that increase the risk of fatigue-related accidents.

c. Employee assistance programs to provide psychological and psychosocial counselling.

4.3 WORK DESIGN AND ORGANISATIONAL SUPPORT

More than 40% of this study’s sample indicated that they experienced high demands for vigilance in their work (i.e.
monotony and attentional demands). Data from this study indicated that this is in turn associated with increased
symptoms of mental ill health, chronic fatigue, sleep problems, non-compliance to safety rules and regulations, and
need for recovery. This adds to other work demands reported by participants in this survey such as high workloads

and increased levels of unpredictability in terms of their workload.

Research has consistently found that work demands, which refers to the physical, social or organisational aspects of
the work that require sustained physical or mental effort (Demerouti, Bakker, Nachreiner & Schaufeli, 2001), are
negatively associated with employee wellbeing (Bakker & Demerouti, 2007). More specifically, monotonous and
unstimulating tasks (e.g. watchkeeping) can often lead to workers experiencing underload, the opposite of working
under time pressure, which in turn leads to increased levels of fatigue as workers expend additional compensatory

effort to maintain high levels of alertness required to perform the task (Grech et al., 2009; Sonnentag & Zijlstra, 2006).

In addition to increased fatigue and reduced psychological wellbeing, monotony influences attention capacity such
that when there is a necessity to perform a task that is perceived as boring attention will deteriorate, leading to reduced
task performance (e.g. increase in accidents and errors) (Loukidou, Clarke & Daniels, 2009). Furthermore, when
exposed to novel events or information, a lack of attention significantly reduces an individual’'s capacity to respond

effectively (Dyer-Smith & Wesson, 1995). This is further exacerbated by the increased levels of fatigue and the work
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demands that seafarers are exposed to and presents challenges when the need arises to switch quickly between
working on boring, monotonous tasks to extremely demanding remedial tasks. Organisations need to consider

practices aimed at managing or mitigating the effects of monotony.

Monotony in some shipboard work is inevitable as it is inherent in the task. However, the negative effects of work
demands can be buffered by the introduction of relevant job resources, which refers to physical, psychological, social
or organisational aspects of the job that reduce work demands and the associated physiological and psychological
costs (Bakker & Demerouti, 2007).

The following strategies are proposed:

4.3.1 Fostering Seafarers’ Organisational Support
Employees’ perception of a supportive organisational environment is a job resource that has been found to be

consistently effective at mitigating the effects of work demands on safety outcomes (Nahrgang et al., 2011).

Employees’ perceptions of organisational support are developed through positive interactions with people in higher-
level roles in that organisation, such as supervisors. These interactions influence employees’ beliefs concerning the
extent to which the organisation they work for values their contributions and cares about their well-being (Rich, Lepine
& Crawford, 2010). Research has shown that employees who perceived their organisation as being supportive were
more likely to be engaged in their job, leading to improved job performance (e.g. more likely to maintain vigilance and
perform task diligently) and increased organisational citizenship behaviour (beneficial behaviours outside of role
description, Rich, Lepine & Crawford, 2010; Nahrgang et al. 2011).

In the maritime industry, which today faces a particularly volatile labour market that threatens to erode the relationship
between the organisation and its employees, it is important to consider investing in organisational practices and

policies that are effective in fostering employees’ perceptions of organisational support.

Furthermore, increasing employees’ perceptions of organisational support is an effective approach to reducing
employees’ job insecurity and its associated negative consequences (Lee & Peccei, 2007). This issue was highlighted

in this study with approximately 30% of participants indicating having low levels of job security.

The following strategies have been shown to be effective in enhancing employees’ perceptions of organisational
support:

o0 Safety Leadership

0 Seafarers’ perceptions of organisational support manifest through daily interactions with the
management team. Therefore, the safety leadership behaviours demonstrated by the seafarers’
immediate supervisors are essential for fostering perceptions of organisational support.

o Communicating a consistent set of organisational values that promotes safety behaviour. When
supervisors demonstrate behaviours that align with the organisation’s safety values (e.g. expressing
concern for employee safety), employees develop the belief that their organisation values their
safety, which in turn increases the probability that employees will participate in safety-related
activities (Griffin & Neal, 2000). In contrast, promoting safety values while supervisors emphasise
work-related outcomes (e.g. time and cost) over employee safety can result in employees engaging
in unsafe work behaviours (e.g. non-compliance to safety rules and procedures).

o Implementing threat and error management approaches that promote an effective proactive
approach to safety (Clarke, 2013).
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= Proactive error management by monitoring employees’ behaviour and providing feedback
to manage errors before they lead to problems.
e Doing so promotes the importance of safety by paying close attention to
employees’ compliance with safety rules and regulations.

e Emphasising that everybody makes errors. Most errors are captured early by the
employees and are inconsequential but having the awareness that some may be

a threat and lead to consequential events if not managed appropriately.

o0 Effective Safety Feedback

o0 Providing seafarers onboard ships with the opportunity to highlight safety issues to managers
onshore without fear of repercussions. However, the effectiveness of the feedback system is
dependent on perceptions of organisational support. Employees who do not perceive their
organisation as being concerned about their safety would not utilise the feedback system even if it

is implemented.

4.3.2 Increasing Levels of Employee Involvement in Decision-making
Organisational practices that encourage the involvement of employees in decision-making have been found to be

effective job resources in buffering the effects of work demands (Bakker & Demerouti, 2007).

4.3.3 Enhancing Co-worker Support
Co-worker support refers to the extent to which employees believe their co-workers are willing to provide them with
work-related assistance (Susskind, Kacmar & Borchgrevink, 2003). Examples of co-worker support include providing

emotional support and work-related advice.

Research has found that employees who perceived themselves as receiving high levels of co-worker support possess
more job resources to deal with work-related difficulties resulting in increased task persistence and performance
(Bakker, Demerouti & Schaufeli, 2005; Tsai, Chen & Cheng, 2009). Additionally, co-worker support might play an
important role in improving safety by facilitating confidence in employees to voice their concerns or to report unsafe
conditions (Tucker et al., 2008).

Improving crew stability (the likelihood of returning to the same vessel and working with the same people) presents
another potentially effective approach to enhancing seafarers’ perception of co-worker support. The current study
found that crew stability was associated with co-worker support and other important outcomes (e.g. well-being, safety
behaviour and fatigue). A possible explanation for these findings is that only in the presence of high levels of crew
stability can social processes and resources be generated within the crews. For example, if seafarers are unlikely to
continue working with the same co-workers in the long-term, the likelihood of establishing a connection necessary for

co-worker support is much lower compared to seafarers who consistently work with the same group of co-workers.
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6. APPENDIX A
6.1 AMSA SURVEYS

THE LUNIVERSITY TiSL LNIVERSITY &l
g OF QUEENSLAND a EUESFEEE[E

AUSTEALIA

Safety Culture in the Maritime
Industry

Crew Survey

This survey is for research purposes only, it is not part of inspection procedures!
Responses are sent directly to the universities where they will be analysed and
summarised to inform indusiry

Information Sheet

Whiat i this aurvey®

fou are inviled by researchers at The Unkversity of Quesnsland and The University of Wesiem Australia o paricpate ina
shudy examining safely on-board ships operating in Australian waises.

The aimi is te improve safiety and wellbsing of crew and prevent accidents and incidents on shigs.

Farticipation

iCorrpistion of this Suney is completaty woluntary. IF you Q=1 pan wary' Irough the survey, and decids that you 0 not wish io
compziz it, then you do not have 1o reum it. You do not have bo answes every quession, and can 5300 a any point during
e SUNE.

Harw g 'will this survey tais?
The survey should take approximately 30 minubss o compiete.

whiat will niappsn o my reaponasa’T
Your responses will emEin ZRETymous. You will nof be identifiatie in any reports or publicaions coming #om this project

Although we PequiPe T2 name of the ship 10 b2 able 1o analyse all suneys coming fom the same ship igether, names
o Ships will aks0 remain anamymous Snd won't be identiEabie in any Fepons o pubicatons.

‘Whiat should | da?

Fiease follw T2 instnuctions bo compiste the sunsey. 'When you nave finisned, place the survey in e pIepaig envaiope
amached 10 is SUPEY and neum it o Me Persen Tt gave it b you of mail i % us al your Siopin anAusralian port. Dot
forget io seal Te envelope. The compieied surdeys will be maiied back io the research iBam at The University of
Queensiand or at The University of Weslern Ausiralio.

Yiou can aisa Sl his suréey onling by accessing e following link: wwes cantreforsafely com awseafarsr-suray

Thank you for your particpation in s ressarch.

This sudy adhenss i the quidelines of e sthical eview process of The Universty of Cuesnsland and e Natonal
SS0ement o EENCa) CONSt in Human Ressarch. Wie Jou aie Fee 10 ESCUSE [Four panticipanion in Mis Study with prmisct
SEET, i you would ke fo 5peak i an aicerofthe Lindersity nol imvoked in the Sy, you may coniact the Emics

Coavminaior on #6717 2365 5924
Prof_ Andrew Mesl Derieda Aredeesi, PHD.
(7 3365 A372 03 6482 4313
sndrewiipsy. ugedu sy Diamisls sndreiFuwe sdusu
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DEMOGRAPHICS AND WORK STRUCTURE: We will start with a fow general questions about yourssif , your job and the way your work
s organiaad

1. My ship IMO numiber {or ship name if you dan't know the IMO numbsr):

2. Age: yars 3 Gender: o Male o Femak
4. Country of nationality: 5. Mative Language:
6. How many differant nationalitise wark on board this ship?

7. Iin what rankiposition/job rods do you seede on the cument vessel?
B. A pproximately how many years havs you served at sea? ¥Ers
9. Whiat company are you working for?

10. The company you work foris: o The Ship Cwner o A Ship Managemeni Company
11. How bondg i your curmsnt eonbract for this ship?

12. How bong have you served on this veass] sincs you started Mis confract?

13. How many port calls doss tis ship wsually make in ons month?

14. How many times do you usualy go on Bhore in one month?

15. 'What ia your watch achadule while at sea and whils in port™ Pleass provide your anawer in 2 Hours OMHours OFF format.
. 4 Hours OMM Hours OFF).

nATSEA: _ Hours ON __ Hours OFF

o INPORT: __ Hours OM__ Hours OFF

| o't have watch-keeping duties

16. On @verags, how many hours di you wsually work in 3 wesk? tofal Fours worked in 3 wesk

17. How predictabls are your working hours?

o Exfremely ungeediclable o Unprediclable o Predidsble o Extremeely predictabie

18. On @verage how many hours of unintemuptsd slesp do you nomally gst per 24 hour peqiod whils at sea? ____ nows
19. How likoady are you to work an the sams vessel when you rebum from your next pariod of leave®

o Extremaly uniiksly o Uniicly  oUkely  oVerylikely

COMPANY PRIORITIES

How much importancs do you feal your company gives to sach of the e S
following aspecta? t
1L Minimising operational costs

Ensuring on-fme periormance [operafonal avaiabiity)
Preventing damage togoods andir carg

Preyenting damage 1o e ship and equiomen
Enzuring the safety of the crew
Ensuring the wetfare of the crew

o oth B f p2
mil | i mil mil md md
MMMMMM[_
L L L G L
o e B B
&N N oen o noWnoen
o o
L I R I R .|
ﬂmﬂﬂﬂm.
[T T T R Ve T w T
o
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SAFETY CULTURE: This section of the surey sesis tn understand how safety iz managed on this ship

Trere are fine guestions beiw. Each guestion asks about 3 diserent asped of safety. For each queston we describe three ways of managing
that aspect of safety. The descripfons are on @ scale from 1 (wors]) 1o 5 (best). The mid-point of the scale (3) represents Tie minimum sEndard
that companies are expedied o comply wWith under imemational reguiatons.

For sach question cincke e number that best desorides how Tl aspect of 53ty i managed.

1. How iz fraining managed on iz ship?

Training is comprenensiie and covers bof
Crew = ot trained 10 use the comect Cirew i given the: minimum training Tat i technical and non-Echnical aspects of safety
procEdunes and operate equipment nesded 1o ensure they are cerified D do their  (B.g. FECOgNiSe unsafe situations, communicate
safely. jotrs @ commply with intemational requirements. WIS CO-WOTRErS and Work 25 3 feam).
L L
1 2 3 4 5

2. How iz communication managed on thiz ship?

Thene is Ao CommURICaion shout safety. The infomation Tie crew need 10 do Tl ot {Crew are given all Tie infonmation thiey nesd

The imdormation crew need fo do Thair safely is availanie, but i is T crew's jobio go #nd i 0 their jobs safely and discuss any
jobs safely is not available or accessinie. it Fthey nesd il poncems they have with their supendisors.
| | '

1 2 3 4 5
3. How are zafety reaponaibilitios managed on thiz ship?

Thie crew's safety responsitiities are o comply with  Everyons kakes ownership for safety and
Safety resporsioiities fave not been sasly requirements and o 4o s they are ok, sty is @ Shared responeiiliy. Craw al
dedined. Molady fakes responsibilty for Utimaiely, the safiety of e Ship is e masier's kook out for each ofher, speak up and raise
By responsitiiby. Safety ConCerns.
, ' }

1 4 3 4 3

4. How i3 hazardiincident reporting managed on this ahip?

Safety incdents are not reponed. The company has 3 semal system for reporting Everyone takss reporting seriously. Hazams
Investigations onfy Eke place afler incidents and accidents because its 3 compliance are reporied efore inciients oo and
Sefioys acoidents, and focus on finding requirement. Reports are nol aways acted onor  reports are acted on. The facus is on lsarmning
someone 1o blame. [Sken senoushy. heray 10 o hings Dedier,
¥ ‘l L
1 2 3 4 3
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Thie schedule s put above safety. The orew There is pressore on T Ship o kee0 0 schedule The scheduls B never put above safety. The
= fonced 1o beeach reguiations reqanding but oicers mzie sure requizfions reganting rest crew is not put under pressure when delays
rest and duty hours by kesD to schedule. and duty hours are not reached. 0CGUr and aways gets adequate rest

' '

1 2 3 4 5

There is a comprehensive setof safety
Safety polcies and procsdures ane not and are enforced Dol ey are not Gilored 10 ew's  Bo Coews work and are constEntly updated

documentsd, of are ot enforced. WO 2. oo compiex of hard 1o follow). and improwed.

' ' '

1 2 3 4 a

The company does notcare about mesting  The company canes mare about mesting i kegal The ComparTy geNUInaly carss: for Crew's
it legal obligations for health and safety. cibligations Tian about crew's hiealh and saiety. hesaith and safety.

' . .

1 2 3 4 =

Most people on the ship Sink it's Most people on the ship accepl that it i Maost peopie on the: sNip EXpect Bveryone i do
aepiabie o break safely rules and necessary o folow the sassly nules and mecre: thian pust folica thie nules: evengone reeds
procedures. procedures. 10 show initizfve and help impeove safety.

. |

3 4 2

=
L]

Most peopie on the ship don care M5t pecipie on T2 Ship want to make it as
about safety because they mink its not Most people on the ship follow safety procedres 3 as possitle, because they really believe
worth T2 affort. because if's @ requiremant of thelr mle. safety is important.

' } v

1 2 3 4 3
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WORK DEMANDE: In this section we will 3sk you a few queations about your work and the difficulties you sncounter at work

Thiriking about your own job, how often do the Tollosing situations oceur?

I
i

1. 1 Feave 1o weork wery fast 1 2 3 4 5
E | v 100 Mch WOk 1 4o 1 2 3 4 5
£ 1 30 not hawve encugh work 1o 4o 1 2 3 4 5
4 | e 10 FYPTy 1 et ings done 1 2 3 4 5
i I struggle o remain alert and vigiant 1 2 3 4 5
& | énd it cificull 10 concentrale 1 2 3 4 5
7. 1 #nd the work DOFNg and Moncionous 1 2 3 4 5
& Time passes Siowly 1 2 3 4 5

Hov oftan dio the following conditions make it difficutt to do your pob?

I
i

1. Bad weather 1 2 3 4 5
2 Poor wisiziliy 1 2 3 4 5
e Lok noie 1 2 3 4 5
4 Small weork spaces 1 2 3 4 5§
5 WWorking at height 1 2 3 4 5
g Working with hazardous equipment j2.g. machinery with exposad moving parts) 1T 2 3 4 35
T "Working with hazerdous materaks 2.9, Aammabie maleral, explsies, chemicas, &) 1T 2 3 4 35
& Ship maion 1 2 3 4 5
£ Unclesan or dirty working conditions 1 2 3 4 5
10 Mainienance probiems (2.g. machinery and equipment bresidng down) 1T 2 3 4 35
1. Mo Feing the mgiht machineny oF equipenent 1 2 3 4 5
1z Eoory designed procedures of checklisis 1T 2 3 4 5
15 ot MEing the Supplies and Mesounces you nesd 1 2 3 4 5
14. Mot Feing thee right information 1 2 3 4 5
15 Changes 1o Tie schedule or manisst 1 2 3 4 5
18 Poor planning (2.9. joumey o load planning) 12 3 4 5
17. Poor coondination (2.0, between ship and shore, or betwesn difierent departments) 12 3 4 5
1a Disruptions of delays 1 2 3 4 5

How often do work difficuities causs the follewing fo cccur?

I
i

- You don't have the informition you need 12 3 4 5
2 You find it dificut io se= or hear things property 1 2 3 4 5
3 You miss Of cveniook information 1 2 3 4 5
4 You are given the wong infommation 1 2 3 4 5
E8 You don't Know what is happening anund you 1 2 3 4 5
& ou have Fouble understanding things 1 2 3 4 5
[ You feel confusad 1 2 3 4 5
& You feel ursure if you've missed something 1 2 3 4 5
£ You don't know what o do next 1 2 3 4 5
1. Yol @e SUrprised by how Evss Ukl 1 2 3 4 5
n. You feel uprepares 1 2 3 4 5
1= You are not able 1 spot problems befone they ocour 1 2 3 4 5
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LEVEL OF AUTHORITY YOU HANVE AT WORK

Al work, bo what extent are you...

Anie 0 use personal infative or judgement in carmying out o work
Anie 0 Make 3 108 OF AECHIONS: O YOU DA N Yo work
Given thie autharity b maks your own decsions

Safery Culture in the Maritime Industry

0 3 very Tivavery
cmall extent large exiemt
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5

M TEAM: Thi fiollowing quaations will sxplors how you feel about the team you work with

B @ B R g s

Hiorw' nruch do youl agree with the following statemsents?

| 3N refy upon my immediale supendsor whan things get iough 1 work
Fmecessary, | can ask oy immadiate supervisor for helg

| can redy wpom my co-werkers when Tings get tough at work

W recessary, | Gan ask my Co-workers for help

| frust ey immediale Supervisar on TS ship i ook afer our sty and weifare
kiy immediate supervisor on this ship tnasts me b ook afler our safety and wetare
| st crevw members on this ship i ook afler cur s3%ty and welare

Crew on this ship nust me 1o kook afier sur saisty and welans

e B

LES T - N - T L T - T - B L B ]

L4 BA LA LA BA £A LA Ea
O Y S Y Y

MY SUPERVISOR: The following guestions will explons how your immediate supsnizor promotes safety

I A

Please state how much you agres with sach of the following statements:
o Ehia ship, nry immediaie supsrvisor....

Explains the conssquances of unsase behavior
Rewarnds safe behaviour

Communicaies safety expeciations deary o Crew members
Provides advice F peopie make misakes

SiNCErely ENCOUFIES Crew Members 1o speak aboul safety concems
Places @ high personal walue an the crew's safety

Inspires crew Memners 10 SUppo sty at work

Presants 3 positive image of sasely for the oew

Encourages new wiys of Tinking about safety

Acks 5 o leam fom aur emors and mistakes

Acts quickly io comect sassty problems

Changes plans or schedules when 55ty probiems happen

I5 alert for unsafe benaviow in the cew

Monitors cew b detest unsass actions

Erisures the crew folows safety procedures at ail times

Never ignores Sasety MUIes, Mot even WNEn work falls behind schedus

_._._._._._._._._._._._._._._._.
B B3 B3 B3 B3 B3 B3 Ba B3 B3 Ba B3 Ba Ba Ba ba
GO BA EA GO EA B4 LA B LA LA G4 LA EA BA LA Ea
P T S A S T T AT T T S 4
&N En En &n En En &n En &h &N £n én En En én En

(=]
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MY WELL BEING: In this sacton we will 35k you 3ome qusations regarding your gensral well baing, health and slssp quality
Crwedr the past MONTH, how often you have fait thi Sollowing:

I
{

L Happy 1 2 5 4 5
2 Imterested inlBe 1 2 3 4 5
i Safished with Iz 1 2 3 4 5
4 useful 1o your community! sogety 1 2 3 4 5
i That you are par of 3 commurity {groups neighisourhood] 1 2 3 4 3
6 Thatmeword is becoming a better place for all peapie 1 2 3 4 5
7. That peopie are basically good 1 2 3 4 5
8 Thatmeway the wornd works makes sense i you 1 2 3 4 5
8. Thatyou felt good about yoursel 1 2 3 4 5
10, Thatyou were dealing with your responsioifties or problems wel 1 2 3 4 35
1. Thatyou had good redationships with other pecple 1 2 3 4 5
12, That you were interesisd in leaming new things and improving yourset 1 2 3 4 5
13 Corddent i mink or commuURIcate your own ideas and opinions 1 2 3 4 5
4. Thatyou ive a good and meaningful lik 1 2 5 4 5
Over the past MOMTH, how often Rave you experienced the following?
1. Lamety 1 2 3 4 5
e Diegressed of hopeless 1 2 3 4 5
e Upsetor sad 1 2 3 4 5
4 Abays wormying about something 1 2 3 4 5
When working at 3ea.... Stronghy Strongly
d=agres Agree
1. | cfien fear waking up 1o ancther day cnboard 1 2 3 4 5
e | e wondsr how ong | can keep working at sea 12 3 4 5
3 | feel | dont get by do anyTing sise i my e besides work 12 3 4 5
4 My job at sea Ekes all my enengy fom me 1 2 3 4 5
e | usisalty have lots of enengy 1o K 1o my coliagues of 1o my famiy back fome 12 3 4 3
6 | hawe: enengy for my hobbesrelang actiifies in my spare fme (while 3 sea) 1 2 3 4 5
T | have plenty of reserve eneegy when | need it 1 2 3 4 5
& | dont get encugh Sme betwean shifts to recovery my enengy fuly 1 2 3 4 5
S | CaNt recaver My enangy complsely between shifs 1 2 3 4 5
10. | am fully rested at the S of each work shift 1 2 3 4 5
n. | feel stressed about not being able to adequately suppor my amily 12 3 4 5
1z it womies me Tl something might happen it my famiy while | am atsea 1.2 3 4 3
13. | am siressed by the long separation from my family 1 2 3 4 5
14 | am not really sure how 1ong FIl Rave 3 job with Fis company 12 3 4 5
‘Whien | am on board the veasel | oftan._. 5t Stronghy
Disagree Agree
1 Have dificuties &liing asieep 1 2 3 4 5
2 Have dificuties n saEying ke 1 2 3 4 5
- Have diicuties staying awaks (during work) Lo - 2
4. Have restiess or disturbed sieep 12 3 4 5
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MY O'WH SAFETY: In thia section we will ask you some quastions ragarding safety at work

Plazzs abats how much you agres with sach stabement

When doing a fask which requires 3 work procsdurs.... Erm
L I focus on compisting the procedune and task propery 2 34 4 5
2 | iry my best to apply the procadure comedty 1o the sk 23 405
3. | concenirats on following Te peocedure comectly 2 3 4 35
4. |gowhat the procedure says without Tinking too much about it 2 34 4 5
3 | putin e minimum effort necded fo complete Tie procedure 23 4 5
B, | justFollow T naies without womying too much about Te sk 2 3 4 35
7. | gontthink about what is required and just get me job done 2 3 4 5
8. |ignoethe peocedure and oo the 1354 a5 we alaays 4o 2 3 4 3
9 2 3 4 5

. 1

1
1
1
1
1
1
1
1

Swongly

[ -
1
1
1

| skip parts of T2 proceduns o save time

i

Wihen | believe a procedurs i not appropriats (in gensral or for mysalf)....
| Eink anowt the fisksarands and assess whether the standand peoceduns will work
2 | Uuse my Xpenencs and Knowledge 1o Come up with a selulion 1o do e @5k safely
3. | @k my supendisor for help

How miach do you agres with the following statements?

1 | make suggesions 1o improve the safety of ship 1

| ahways iy o impnove: sasety procedures on this ship
Ity to chiange the way Te job B done o make it safer

2
k-
4. | use dl the necessary saety equipment o do oy job
L
[

1 use the coredt sasty procedunes i camying out my ob
- | carmy out rmy weork in 3 S manner
7. | promote the sasety programes on boand the ship
L3 | put in exira effort fo improve e safety of the workplace
5 I wolunizrily camy out tasios o aciities that help 10 improve workplace safety
0. 1am proud of the safety program on this ship
1. | amveryinteresied in the sassty program on this ship
12, Ifocus on how i do ey job in the sasest possitie way
13 1 pay akotof atizntion to the rules and procedures NECEssany 10 G0 My work
14, | concenirate on the sassty aspects of miy work

_._._._._._._._._._._._._.
B B3 B3 B3 B3 B3 B3 B3 B3 B3 B3 B3 B3 B3
GO 68 6O KA G4 60 KA 6O GO KA KA GO KA 4
F R o A T A T T
oW h Lh W L Lh W L Wh Lh G L LR

INCADEWTS AND ACCIENTS: The following queetions ask about incidents and accidents on board this ship

In the past & montha, how marry Gmes have the following happsned to
you at work?

| have been invoived in an incident in which | namowly escaped being injured o1 2 3 4 5 Gormoes
2 | hire obsEndediwinessed an incoent in which Someone ise NErTowy 15 r Mo
escaned being inursd
<8 | v pb==peediwitnessed an incdent that had the polential o farm the ship o1 2 3 4 5 Gormoe
o the emnironment

| e been injured at work

L]
==
L]
L]
=
£n

01 2 3 4 5 Gormoe

Lastly, please nofe down the date you filed in this suney to help us kes frack of e Sming of the data collection: i/ i/

THANK YOU VERY MUCH FOR YOUR SUPPORT!

76



THE UMIVERSITY a THL LIMIVERSITY QF
0 ENS WESTERN
I R A & AUSTRALIA

Safety Culture in the Maritime
Industry

Master, Chief Officer, and Chief Engineer Survey

This survey is for research purposes only, it is not part of inspection procedures!
Responses are sent directly to the universities where they will be analysed and
summarised to inform indusiry

Information Sheet

Whiat ia this survey™
You anre invited by researchers at The University of Quesnsiand and The University of Wesiem Australia io paricpate ina
study examining safety on oard ships operating in Ausiralian waters.

The aim is bo improve safety and wellneing of crew and prevent accidents and incidents on ships.

e
Ciompietion of this suney is compielsly wolariary. If you g2t par vy through the survey, and decide that you &0 not wish o
compieis it, then you do nol nave 1o refum it You do nol have to answer every quesion, and can 5o at any paint during
T2 sUneEy.

How lanig will this survey tis?
The surdey should ke approximatety 30 minubes to complete.

‘Wwhiat will happsn to Ty reaponasa?
Your responses will reemEin ancnyimous. You will not be identifiable in any reports of publicatons coming #om this project.

Although we require Tie name of the ship 10 b2 able to anafyse all suneys coming Som the same ship together, names
o ships will also TEmain anamymeous and won't be identiable in any reports or publications.

Whiat should | do?

Please folkw T2 instnuctions to compiete the surey. When you fave fiished, place the survey in T2 prepaid enveiope
attached 1o This survey and netum it bo the person Tt gave it b yow or mail i 40 us at your nexd stop in an Austalian port
Dot fenget b seal the envelape. The compiisd sureys will be mailed Dack 10 e research i2am at The Unikersiy of
Quesnsiand or at The University of Western Australio.

Yiou can afso £l his sureey oniing by accessing e folkwing Enk: www centreforsafety com.aulseafarer-surqay

Thank you sor your parficipa@ion in fhis research,

This sfudy agheres #0 the quidalines of Me sthical review process of The Universiy of Queensland and he National
Statement on Efhical Condud in Human Ressarch. While you are free i discuss Four paricipanon in Mis Sudy WiEh prect
SaiT, if you would ke o speak ipan Gcer ofthe Lindersiy nod nvokeed in the siudy, wou may contact the Efmics
Coovminaior on +617 3365 5924

Prof. Andrew Neal Dlanicls Andre, PHD.
07 3383 6372 (2 5482 4313
andrewiipey.ug.edu sy Dlamiels smdee Suwn edu s
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mmumsmmmllmmahmmmw,m}mmmmmm
is anganizsd.
1. My =hip MO numnber {or ship nams if you don't know the IMO number:
2 AQE___ years 3 Gender: o Mak o Femak
4. Couniry of naBonality: 5. Native Language:
6. How many diffsrent naticnaliiss work on baard this ship?

7. In what rankipositionijob rods do you e on the cument veassl?
B. Approcdmabsdy how many years have you sarved at sea? YEAE
9. What company do you work for?

10. The comparry you work for is. o The Ship Cwner o A :Ship Managemeni Company
11. How konig s your curment confract for this ship®

12, How kang have you served on this veassl sincs you staried tis confract?

13. How many port calls doge. this ship wsually maks in ons month?

14. How many Gmas do you usually go on #hofe in ons mont?

15. Whiat is your watch scheduls while 2t 5ea and whils in port? Pleass provide your answes in 2 Howrs OMHowrs OFF format.
e, 4 Hours OMM Hours OFF).

o ATSEA: __ Hours ON __Hours OFF
& IN PORT: __ Hours OM'___ Hours OFF

o | don't hiaws watch-kesping duties

16. On average, how many hours do you uswally work in 3 wesic? bokal howrs worked in @ wesi

17, How predictable are your working hours?

o Exiremely unprediciable o Ungeediciable o Predidsble o Exiremy prediciable

18. On average how many hours of uninterrupbed aleap do ywou normally gt per 24 hour peod while at sea¥ _____ mowes
19, How Bksty are you to work on the sames veasel whsn you rebum from your neet period of eave?

o Exiremaly unicsly  oUniksy o Llkely o Veny sy

JOB PRESSURES: The following items look at the types of prassurss you may be sxpensncing at work

Thiriking about your own job, to what exdent do you fesl preasurs bo._.

Comply with shone based orders reganting T2 operaion of your ship

Cut costs or operaie with reduced budgets

Wk with 1echincingy that i not fit & purpose or dificult 1o use

Work with le=s competent oeas

Waork hours that exdend beyond the MLE requirements

ket aperational of comimercial deatlines a1 Tie expense of 38 operatons
Maximise fiest avaiiabiiy at the expenss of safe operations

Minimize time spent on shore leave

Take on agditional job fasks and responsitilities beyond your core duties
Cperaie with less Tian oplimum rumines of crew members

Continue operaions in unsafe conditions (2.0 unsase envronmental conditions, heaniy
ongesied waiers, bad visibility, )

I
{

= -t I8 M o oBnogn e R =
o b =k =k b =k =k =k =k =k =k
B3 B3 B3 B3 B3 B3 B3 B3 B3 B3 B3
B0 6O GO B4 L4 GO KO 04 G4 &0 &0
F O A A T A A
W Gh Wh Lh R R R h L

-
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COMPANY PRIORITIES

How much importance do you fasl your company gives to sach of the Mot 2t 28 xtcwmcly
Cmpany fn mpay

1 Minimising operational costs 1 2 3 4 5§ 6B 7 B8 9 10

2 Ensuring orH-time pericrmands (operational anvailbilty) 1 2 3 4 5 6 7 B 9 10

<8 Preventing damage 1o goods andis cargo 1 2 3 4 5§ 6 7 B 9 10

4 Preventing damage to the ship and equipment 1 2 3 4 5§ 6B 7 8 9 10

a5 Ensuring fne safety of the mew 1 2 3 4 53 6 7 B 9 10

& Ensuring e welfare of the oew 1 2 3 4 5 6 7 B 9 10

SAFETY CULTURE: Thia section of the survey sssks to understand how safety iz managed on this ship

There are nine questions bekaw. Each guestion asks about a different aspect of safely. For each question we descrioe thres warys of managing
Tt aspect of saiety. The descaniplions are ona scake #om 1 (worst 105 (pest). The mid-point of Te scale [3) represents the minimum standard
Tt companies are expectsd 10 comply aith under inierrational neguiations.

Fof each quiestion drcle the numiber Tiat best describes how that aspedt of safety is managed.

1. How i3 training managed on this ship*

Training is comprehensie and myers o
Crew is mot frained 1o use the cormect iCrew is given the minimium training Tat i techrical and non-technical aspects of safety
procedures and operate squipment nesded 1o ensure they are cerffied o dotheir (B9, PRCONESE unsafe siuatfions, communicats
safely. jobs and compiy with intemational requirements. WIT COMWCIETS 3nd) WOl as @ tsami).
L] J’ r
1 2 3 4 3
2. How iz communicaBon managed on thia ship?
These is no communication about sasety. The information e clew resd Iodo Meirjob Crew are given all Te information thisy nessd
_ The Information Crew nesd o oo ey saedy is availatie, butit the cew's jobfo gofindit 1o do thelr jobs safely and discuss any
joites sassly is not available or accessibie. if they e it. CONCEMS Ty have with el supersisors.
1 2 3 4 3
3. How are zafety reaponaibilities managed on thia ship?
L The chew's safiety esponsitiliies are 10 comply with  Everyone (Skes ownership for safety and
Saiety resporeitilifies have not been sasety requirements and 1o 4o as they are toid. sty i @ Shered responesioiliy. Craw al
dedned. Mobody Skes responsibility for Uirmately, the safety of Tie ship is T masiers koo out for each ofer, speak up and raise
Sy, respOnSioity. safety ConCEE.
; ; '

1 2 3 4 5
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Safety incidents are not reported. The company has a formal sysiem frreporting EVERyONE TKES MED0MINg Senously. Hazams
Imestigations only Eke place afer Ncidents and acoidents becauss ii's 3 compliance e PEOMEQ besore NGdSNS DOCUT and
seriouts accidents, and focus on Ending requrement Reports ane not always adedonor  TEPOMSE ane aced on. The focus 15 on lzaming
someone o blame. EEn ey, ow b do things betier.

' ' |

1 2 3 4 3

The schedule is pul sbove safety. Crew s Thereis pressure on the ship 1o keep to schedule Tre schadule 5 never oot abows safefy.
foroed fo breach reguiations regarding [t pfficers make sure reguiations regardng rest CPEW IS not put under pressure when delays
rest and duty hours 1 keep 1o schedule. ana duty howrs ane not breached. DOCUr and SMays gels dequate rest

—
a3
v A
.
o

i There B a comprehensive 521 of safety

Safety policies and procedures aredocumenid  policies and procedures. They are Gionsd

Safety polices and procedures are not and are enforced bul hey are nol Eilored 10 0eW's 1o oew's WONK and are constantly updated
dacumented, of are nol ervorned. W [E.. Bo0 comiplex of ard io follov). and improved.

| ' '

1 2 3 4 =

The company does not cane about mestng  The company canes maore about mesting its legal The company genuinely cares S Cew's
its legal chilgations for healtn and saisty. oipiigaions Tan about crew's healn and sasty. resith and safety.

' ' |

1 4 3 4 5

M= peescipie o e Shiip Tink its Marest peapis on the ship accept that it is Most penpils on the ship expect everyone o da
acoeptane 1o break sakty noies and necessary b foliow the sadety niles: and more Tian just follow Te rules: everyone needs
procedres. procedures. b shiow inifiative and help improse safety.

..
Fa
g
-
in

Mist peogiie on T2 ship don'l care M5t people on e ship want i make it a5
about safety because ey thinkl ifs not kot people on the ship follow sasety procedunes safe a5 possioie, because they realy
woih the effort. kecauss its a requirement of Teir role. believe safety is mportant.

| } }

1 2 3 4 3
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WORK DEMAMDE: In this section we will 3k you a few questions about your work and the difficutties you sncounter at work

Thirking about your own job, how often do the following situations occur?

I
|

1 1 nave 1o worK very fast 1 2 3 4 5
Z | iarve 100 Much work 1o do 1 2 3 4 5
3 1 0 not have encugh work 1o 4o 1 2 3 4 5
4 | harve o Py o ged Things done 1 2 3 4 5
i | struggle io Femain alert and vigiant 1 2 3 4 5
& | nd it cifficull 10 concentraie 1 2 3 4 5
[ 1 #ind the work Doring and mondaionous 1 2 3 4 5§
& Time passes sioaly 1 2 3 4 5

Horw often do the following condiions maks it difficult to do your job?

I
i

1 Bad weather 12 3 4 5
2 Poor wisibility 1 2 3 4 5
i Lout noise 12 3 4 5
4. Small work Spaces 1 2 3 4 5
5 Working at heaght 1 2 3 4 5
& Working with hazzedous equipmen (2.9, machinery with exposed mowing parts) 1 2 3 4 5
T Woriing with hazardous materiaks (2.g. Aammabie malenal, explosives, Chemicais, =) T2 3 4 8
& Ship motion 1 2 3 4 5
£ Uinclesan o dirty working condifions 1 2 3 4 5
10 Maintenance problems (2.9 machinery and equipmes breaiing down] 12 3 4 5
T Mait heving the right machineny o equizment 1 2 3 4 5§
1z Pooity designed proceduncs of thackists 1 2 3 4 5
= NOT NG e SUDiies and Mesources. you nesd 1 2 3 4 5
14. Mot haring the nght informaion 1 2 3 4 5
L3 Changes to fhe schedule or maniest 1 2 3 4 &
15 Poor planning j2.g. joumey or load planning) 1 2 3 4 5
17 Poor coordination (2.g. between ship and shore, of betwesn diffierent departments) 1 2 3 4 5
15 Disruptions of gelays 1 2 3 4 5

How often do work difficulties causs the Bollowing to aoeur?

I
{

= You don't have the information you need - o= -
2 You find it diSicult to se2 or hear things property 1 2 3 4 5
i You Miss or oVeriook information 1 2 3 4 5
4. You ane given the wiong infemation 1 2 3 4 5
£ You don't inow what i happening anound you 1 2 3 4 5
& You have Pouble understanding things 1 2 3 4 5
7. You feel confussd 1 2 3 4 5
& You feel unsure if you've missed someting 1 2 3 4 5
£ You don't know what 1o 9o next 1 2 3 4 5
10. You are SUrprised Dy how eves unfoi 1 2 3 4 5
1n. You feel ungeepared 1 2 3 4 5
1= You are not abke 1o spot peoblems before they ccour 1 2 3 4 5
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LEVEL OF AUTHORITY YOL HAVE AT WORK

=L R Sl A L

Af work, bo what axtant...

| @m aitie 10 use personal iniative of judgement in Camying out my work

| @m aiie 1o make 3 kot of deCEIonS on Iy oW in my work

| @ given T2 authority 1o make my own dedsions

| @ given iasis that are difiout o aciess

| et o Eings Tt are likely 40 be accepied by one person and not aocepted by others
1t i5 very difficul 1o meet the expectations of my supsnisar

M TEAME The following queafions will sxplors how you fesl about the team your work with

& = oo e pa

Hove misch do you agres with the following statements?

1 can rety upon my immediate supeniser when things get iough at work
H necessary, | can ask my immediats supendsor for help

1 can rety upon my co-workers wihen things get 1ough 3t work

B necessary, | Can 35K my co-workers for help

1 trurst my Immedias supentsor 0 look after our safety and welfare

My immediale supenisor Tusts me 1o ook afler our sa=ty and welare
I tnust crew members on Tis ship 10 kook afer our sty and wekans
Crew on this ship tnest me 1o look afer our safefy and weifare

o 3 very

e S

—

MY SUPERVISOR: The follrwing questions will axplons Row wour immediats supsedsor promotes safety

B S g e g [

Plaasa siate how much you agres with aach of the following statements:
Iri thia coanparry, nvy inimadiste supanisor...

Explains T2 consaguences of unsass behavior
Rewanis safe behaviour
Communicates saiety expeciations deary 10 chew memiers
Pronvides advice B peoole maks mistakes

Sincerely ENCOAJES CIEW Members 1o speak aboul saety conCemsE
Piaces a high personal valus on the crew's sakly

INspires Crew Memners o SUpport sty al work

Presents a positie image of sasety i the e
Encourages new wWays of Tinking aboul safety

Asies us 10 leam from our emoes and mistakes

Acts quickly 40 comect sasty problems

Changes plans of schedules When Saety problems happen

Is alert for unsafe befaaowr in the mes

kioritors Cew i deted unsae actions

Ermsures the crew sollow safely procedures at all imes

Mever ignones sasety nules, ot even wien work falls behind scheduls
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Safery Culture in the Maritime Indusitry
WY WELLEBEIMG: In this ascHon we will a8k you 3ome qusations regarding your gensral well being, health and slesp quality
Creer Eha past MONTH, how often you have fislt the fallowing:

i
{

1 Hapoy

Z nterested il

= Satizfied wih |2

4. Useful 10 your comemunity! soGEty

:— That you are par of a community {groups neighiourhood)

That Te workd is Becoming 3 betier place for all peopie

7. Thatpeople are basically good

That e way the word works makes sense bo you

That you fel good about yoursel

1. Thatyou were desling with your responsitiliies o probiems wel

. Thatyou had good refationships with other people

12 Thatyou were interesied in leaming new things and improving yourses
15 Corddent i mink or Gommunicats your oan ideas and opinions

4. Thatvyou e @ good and meaningful like

e

1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2
1 2

G LD L L LD KD L L LD L L L L
S A S N S T R A
Gn En BN &N En En En En En £n En En g En

Over thie past BMONTH, how often have you experiencad the following?

i
{

1. Lanety 1 2 3 4 5
2 Degressed of hopekess 1 2 % 4 5
3 Upsetor sad 1 2 3 4 5
4. BlwaEys womying aboul something 1 2 3 4 5
When working at sea.... Strongly 5"‘:31'“
1 | oflen sesar waking up %o ancther day onboard 1 2 3 4 5
z | ofien wonder how long | can keep waorking at sea 1 2 3 4 5
e | feed | gon't get o do anyming ese in my ife besides work 12 3 4 5
4. My job at sea takes 3l my enangy Som me 12 3 4 5
o | usially have lots of enengy 10 ik 10 my colieagues of 1 my family back home 12 3 4 35
5. I have: enengy for my hobtiesirelang activites in my spare ime [while al sea) 1 2 3 4 5
[S I have plenity of reserve enesgy when | nead it 1 2 3 4 5
& | don't get enough §me betwesn shifks io recovery my enargy fully 1 2 3 4 5
£ | Gan't recover My enengy completsly between shifs 1 2 3 4 5
1. |- am fully Fested at the star of each work shift 1 2 3 4 5
n. | feel stressed about not being able o adequatsly support my damily 1.2 3 4 5
1z It womies me Tat something mighl happen with mry family while | am at sea 1 2 3 4 5
13 | am stressad by the long separation from my family 1 2 3 4 5
4. | am nof realy sure how long FIl Rawve a job with Tis company 1 2 3 4 &

'When | am on board the vessel | often._._..

™

1. Have dificuties Gling aseep 1.2 3 4 3
2 Have dificulties in staying askeep 1 2 3 4 3

Have diSiuties staying awake (during work) 1 2 3 4 5
4. Have restiess o disturbed siesp 1 2 3 4 5
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SAFETY: In this ssction we will 32k you soms questicns regarding the safisty betaviours of YOUR SUBORDINATES

Pisass siale how much you agres with sach statsment
When MY SUBORDIMATES ane doing a aak which raquires a work procedurs....

e Agree
1 They focus on completing the procedure and task propery 1 2 3 4 5
2. Theyiry heir best to apply the procedure cOMecly 10 e sk Tz 3 4 3
i They concentrate on folwing T proCEdure cormectly 1T 2 3 4 35
4. They dowhal the procedure 5ays Withoul Tinking 160 much about it T 2 3 4 5
3 They putinthe minimum effort needed o compicts e procedure 1T 2 3 4 3
i They just foliow the nuies without worying 100 much about e tEsk 1 2 3 4 35
7. They don thinik about whatis required and just g2t Te job done 1 2 3 4 3
i They ignore the procedure and dio the task as they aways do 1 2 3 4 5
5. They skip parts of the procedurs B save time 1T 2 3 4 35

Whan MY SUBORDINATES believe 3 procsdurs is not appropriate. . Sarangly
1. They Tink ataul the riskstazands and assess whether the standand procedure will work 1 2 3 4 35
L. Theyusether experience and Knowlsdge i COme Up with 3 soluion 1o 0o e sk safely Tz 3 4 3
4. They disnIss Miese iSsUes Wil me 1 2 3 4 3§

How misch oo you agres with the following statemants about YOUR SUBORDIMATES? m

- They make suggestions to improve e safety of ship 1 2 3 4 5
Z They akeays iy 1o improve sty procedures on this ship 1 2 3 4 5
i They iy to change the way e job is done 0 make it sakr 1 2 3 4 5
4. They use all Te necessary sakely equipment 1o 4o Ter job 1 2 3 4 5
5 Theyuse fe comect saely procedures for camying out their job 1 2 3 4 5
€. Theycarmy out their woek in @ Sase manner 1 2 3 4 5
7. They promote the saiety programs on board Te ship 1 2 3 4 5§
& Theyputinexira efort o improve he sakty of the workpiace 1 2 3 4 5

They vauntarly camy cuf tasks or activiies that help o mprove worigiace safety 1 2 3 4 5
10.  Theyane proud of the sasety program on this ship 1 2 3 4 5
1. Theyare very nterested in e safety program on this ship 1 2 3 4 5
120 They focus on how tedo T jobs in the safest poesibie way 1 2 3 4 5§
13 They pay a ot of atiendion to e rules and procedwres necessany 1o oo their wok 1 2 3 4 5
14, They conceniraie on the safely aspecs of their work 1 2 3 4 §

INCIDENTS AND ACCIDENTS: The following queetions aak about incidents and accidents on board this ship
In the past 6 mantha, how mary Bmes have the following happsnad bo
you at work?
Bumieer of imes.

1. I nave bean invoived in an incident in which | namowly escaped being injured o1 2 3 4 3 Gormoe
Z | hirve observediwinessed am incioent in winich someone ciss narmowy o1 2 3 4 5 Eormoe

escaned being inunsd
< | hearve chservediwinessed an incdent that hiad the potential o hamm the ship a1 2 3 4 5 Gormom

or the enwironment
4. g 1 2 3 4 5 EGormome

| niave besn injored ai wok

Lasthy, plearse nods down the date you filed i this survey to help us kesp track of Te ming of thedatacollections ___ /__ (_

THANK YOL ¥ERY MUCH FOR YOUR SUPPORT!
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