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A B S T R A C T

The critical role of understanding Human Factors and the importance of Safety Culture in the maritime sector is
becoming much more topical. While the key focus of much of the research in this sector has been on seagoing
vessels, it is also important to recognise that ports and docks can be particularly dangerous and hazardous
environments. The objective of this paper is to report on an exploratory research study assessing the safety
culture and human factor awareness in a large European port environment. The research study adopted a multi-
methods approach that included the completion of a Safety Culture Assessment Survey across a port environment
(161 responses) and research interviews (11 in total) with a port authority company. The research concludes that
there is an increasing awareness of human factors and a move towards a positive safety culture that facilitates an
open and resilient approach to all safety practices. However much more focused research is required focusing on
the specific complexities, constraints and shared processes of our port environments.

1. Introduction

The maritime sector is facing many challenges with recent reports of
an increase in the frequency of accidents both in shipping and at ports
(Global Risk Reports, 2016). Human and organisational factors account
for 80% of maritime accidents worldwide (Berg, 2013). An under-
standing of the role of human factors and safety culture has become an
important issue for this sector.

To date, most of the research and practice has been concerned with
“human behaviour aboard seagoing vessels, with the major focus being
on maritime transport – the merchant or merchant marine”
(McLachlan, 2017; p. 2).

Berg (2013) highlights that the “maritime transport system is 25
times riskier than the air transport system according to the accounts for
deaths for every 100 km” (2012: p. 344). In addition, a number of re-
cent high profile incidents suggest that the absence of a fully im-
plemented safety culture is still an issue which some shipping compa-
nies will need to be addressed as a matter of priority (Veiga, 2002).

While the key focus of much of the research in this sector has been
on seagoing vessels, it is also important to recognise that ports and
docks can be particularly dangerous and hazardous environments,
especially if there is not awareness of human factors and a move to-
wards a positive safety culture that facilitates an open and resilient

approach to all safety practices.
The objective of this paper is to report on an exploratory research

study assessing the safety culture and human factor awareness in a large
European port environment and to propose some challenges and op-
portunities for the port environment in relation to safety culture. The
research study took a socio-technical systems approach and employed a
mixed-methods that included the completion of a Safety Culture
Assessment Survey (SCAS) across a port environment and qualitative
interviews with key stakeholders in a port authority company.

1.1. Background to the port environment

The International Maritime Organisation (IMO) is the specialised
agency with responsibility for developing conventions and protocols
governing every facet of shipping (including the port environment) and
these are then adopted into law and codes of practice by the relevant
national agencies. Their overall philosophy is that of continuous im-
provement and the national agencies provide practical guidelines on
how health and safety can be achieved in the ports and docks sector.

International statistics indicate that the main causes of accidents in
ports are slips and trips (one in five personal injury accidents in the
maritime industry is due to slips, trips and falls [IMO, 2006]) being hit
by moving or falling objects, falls and manual handling (International
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Shipping Federation, ISF, 2011). Threats to the health of persons
working in ports and docks include back and other musculoskeletal
injuries, noise and dust related injuries. A high proportion of accidents
to port workers occur on container ships. There is also an increasing
trend in the number of accidents involving port cranes and other port
mobile equipment which have resulted in serious injuries and fatalities
(Darbra et al., 2006). Contributing factors have been identified as lack
of an effective safety culture, inadequate risk assessment and operations
management, inadequate operating procedures, lack of training and
awareness, bigger and faster port equipment, bigger ships, increased
port throughputs, faster ship turnarounds, more extreme weather con-
ditions (International Shipping Federation, ISF, 2011).

2. Safety culture

While there is no single definition of ‘safety culture,’ in light of the
Chernobyl disaster, safety culture was defined by INSAG as “an orga-
nisational atmosphere where safety and health is understood to be, and
is accepted as, the number one priority” (INSAG, 1996). Therefore a
positive safety culture needs to be seen as the way safety is perceived,
valued and prioritised in an organisation. It reflects the tangible com-
mitment to safety at all levels in the organisation and should permeate
all aspects of the work environment. All of which requires a level of
awareness, support and accountability for safety on the part of every
individual in an organisation.

The IMO (IMO, 2003) offers their own practical working definition:

“A safety culture can be defined as a culture in which there is
considerable informed endeavour to reduce risks to the individual,
ships and the marine environment to a level that is as low as is
reasonably practicable.”

IMO, MSC 77/17

Gordon et al. (2007) states that if there is a safety management
system (SMS) but no real commitment or culture towards safety, then
the management system will not be effective, as decisions will not
prioritise safety. Similarly, if there is a good safety culture, but no
management system, then the way that safety is organised may be in-
consistent, under-resourced and not seen as business driven (Gordon
et al., 2007).

3. Safety culture maturity

The maturity model concept is a fairly recent research phenomena
within the discipline of safety management and safety culture and has
been applied to safety culture development within a number of “safety
critical” industries, such as mining, aviation, petro-chemical, oil and
gas. Parker et al. (2006) demonstrated the real need for a novel multi-
dimensional and dynamic concept of safety culture which was devel-
oped from Westrum’s (Westrum, 1996, 2004) Typology of Organisa-
tional Culture and Reason’s work (Reason, 1997) on managing the risks
of organisational accidents.

These models were advanced to allow organisations to understand
their own level of safety culture maturity by’ assessing the level of
compliance with various key elements of safety culture across a number
of stages that represent different levels of maturity’ (Foster and Hoult,
2013). In most organisations a combination of survey, safety perfor-
mance indicators and audits have been used in order to get a picture of
the current safety levels.

Fig. 1 provides an example of a typical Cultural Safety Maturity
Model (Foster and Hoult, 2013). This approach highlights a five stage
approach towards and effective safety culture from a highly vulnerable
(where the organisation will ‘accept that accidents happen’ to a highly
resilient state (which is used to describe an organisation that has suc-
cessfully integrated safety and risk management into its operations).

The framework advances the notion that as an organisation’s safety
culture develops and becomes more mature as it progresses upwards

through the levels. This then should result in greater trust, account-
ability, free and open reporting and transparency as staff view the
changes positively (Reason, 1997; Weick and Sutcliffe, 2001).

3.1. Socio-technical systems and human factors

There is no doubt that human factors are contributory factors in
relation to the main causes of accidents in ports (e.g., slips and trips,
falls etc.) and for many organisations embracing safety and human
factor initiatives is all part of the same discussion (Parker et al., 2006).
For example, the Port of London Authority was motivated to launch a
safety culture campaign to help reduce the number of incidents in the
Port when it emerged that Human Factors contributed to over half of all
reported incidents. This was an excellent initiative, however it is im-
portant to highlight that a critical element when examining human
factors and violations is to fully understand how individuals within the
system (the organisation) make sense of the system (Weick, 1995) and
this can only be done with a cogent analysis of how the system really
works in practice (Mc Donald, 2015). Therefore there is a very strong
argument about focusing on normal operational practice: how work is
actually done; the variability in performance; and understanding ways
in which people make operational systems function effectively all of
which are essential to understanding how things break down (Mc
Donald, 2015). Similarly, the emphasis of making safety work in ev-
eryday practices, supported by interpersonal processes, is in line with
the aspirations of current safety management but are often very difficult
to fulfil (Hollnagel, 2018). We can begin to see how these aspects work
if we consider safety culture and human factors from a Socio-Technical
Systems (STS) perspective which has the capability to provide the basis
for moving from a reactive state to a more resilient state of safety
culture maturity.

Despite much work done on Systems approaches and Systems of
Systems (Corrigan and McDonald, 2014; Stanton et al., 2017) there is
still a tendency to adhere to the practices of Safety I (Hollnagel, 2014,
2018). Many safety critical industries are well aware of the philosophy
behind Safety II and yet do not always embrace this in practice
(Hollnagel, 2018). There are numerous potential reasons for this such
as operational cost, resources (time, money, human resources, facilities
etc.), political and organisation will within the respective organisations.
Mansouri et al. (2010) describe a risk management-based decision
analysis framework which may go some lengths in supporting decisions
to priorities how to move (cost-effectively from Safety I towards Safety
II). However, if Ports now and Ports of the future are to contend with
the changing economic, political and geographic forces that will un-
doubtedly present themselves, they must be ready. They must be re-
silient and in doing so need to go beyond Safety II. We need to strive for
“Safety II +”. The safety culture of our Ports need to reflect this.

Pant et al. (2014) and Hosseini and Barker (2016) explore welcome
measurement of resilience (in terms of vulnerability and recoverability)
which is worthy of further exploration in future research in this area. It
is worthy of establishing how mature your safety culture is and how
resilient your organisation is likely to be when faced with both every
day and adverse operational conditions, but it is also prudent to attempt
to predict how your organisation with deal with potential disruption.
Disruption is keenly depicted in Lam and Su (2015) with respect to
Asian Ports. This work highlights the portents of likely disruption that
we may face such as climate change, security challenges and political
instability. It also stresses the importance of multi-agency co-operation
and collaboration. Bauk et al. (2016, 2017) highlight examples of how
Ports can benefit from improved Information and Communication
Technology (ICT), to support such co-ordination which is especially
important for ports which are still developing.

Such complex interplay between agencies requires appropriate
methods of analysis if stakeholders are to be able to communicate and
co-ordinate effectively at the operational level. This is why a socio-
technical systems approach was chosen as the main vehicle for the
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analysis. Interest in the Socio-Technical Systems (STS) approach to
safety culture and human factors reflects a growing belief that many
dimensions of safety are emergent properties of such systems (Carayon
et al., 2015). A STS is the synergetic interaction and integration of
humans, processes, information and knowledge flows, technology,
structures and the external environment in the workplace. Interactions
are key in the STS approach and recognising the broad STS and the
respective interactions between the different levels contribute to a more
effective and integrated analysis of safety culture (Robertson et al.,
2015).

Therefore a core theoretical proposition of this research approach is
that understanding the functionality of a STS (whether that be at an
organisational level or wider intra-organisational level) is the key to
understanding it more effectively, changing it to achieve better out-
comes, or designing a better functioning and safer future system that
facilitates a more positive safety culture (Mc Donald, 2015).

SCOPE – System Change and OPerations Evaluation is a conceptual
and software system that was developed and rigorously tested as part of
a series of EU funded projects (AMPOS, HILAS, MASCA, PROSPERO;
ACROSS). Fig. 2 provides an outline of the conceptual approach.

The SCOPE conceptual approach focuses on four interlocking and
interdependent levels of analysis: (i) process functionality (operational
processes & management processes); (ii) social cohesion (trust, social
networks); (iii) technology, all of which are mediated through (iv)
collective knowledge and information cycles. Corrigan et al. (2015)
demonstrated the application of the SCOPE methodology to assist with
the analysis and creation of dynamic process mapping. Therefore, the

overall methodology that was deployed focused on an analysis at each
of these four levels.

As a result, this approach provided a key mechanism for analysing
the current Safety Culture within the port environment. This analysis
was mapped onto a Safety Cultural Maturity Model in order to provide
an indication of where the port is on their journey towards a fully
embedded and resilient safety culture.

4. Methodology

This research took a socio-technical systems approach and em-
ployed mixed-methods that included the completion of a Safety Culture
Assessment Survey across a port environment and qualitative inter-
views with key stakeholders in a port authority company.

4.1. Safety Cultural Assessment Survey (SCAS)

4.1.1. Survey tool
The survey consisted of 35 questions and was adapted from research

carried out in EU projects (MASCA, InnHF, ManuVAR, HILAS). The
original survey was developed by University of Laguna as part of the
HILAS project (Diaz-Cabrera et al., 2007, 2008). All measures in the
original survey were validated. The adaptation for the port SCAS con-
sisted of changing language and terminology to be relevant to the port
environment. The survey was then piloted to check for consistency of
language in the adapted version.

Participants were asked to agree or disagree via a 5-point Likert-
type rating scale (i.e. strongly agree, agree, neutral, disagree or strongly
disagree) and it also consisted of some free text sections where parti-
cipants could provide additional comments. The survey covered the
following themes:

• Background Information
• Safety Training
• Hazard Identification and Risk
• Safety Awareness
• Reporting Incidents
• Responding to Incidents and Accidents
The researchers piloted the SCAS with a representative sample of

operational and managerial staff in order to evaluate the survey for
inconsistencies, fine-tuning of language, terminology etc. and to ensure

Fig. 1. Cultural safety maturity model (Foster and Hoult, 2013).

Fig. 2. SCOPE conceptual approach (Mc Donald, 2015).
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that the questions were relevant for of the each groups taking part (i.e.
operational staff, management, clerical staff). Only minor changes were
made in relation to the survey format and the categorisation of key
levels of staff. The survey was updated and finalised from this pilot
study.

4.1.2. Survey participants
Ethics approval was obtained by Trinity College Dublin School of

Psychology Ethics Committee and all participation was on a voluntary
and informed basis.

The researchers contacted a total of ten companies in the port with a
request to disseminate the SCAS. Eight of these agreed to take part in
the survey. For most of the companies times and places were agreed for
the researchers to disseminate surveys directly to their staff and request
their voluntary participation. In other companies an appointed person
agreed to distribute the surveys. In such cases, the blank surveys were
left in a public space and a notice given out to staff asking them to take
part. Completed surveys were collected by the researchers at an agreed
time in all of the companies and in line with the agreed ethical
guidelines

1. Participant Information sheet: – this sheet described the purpose and
scope of the research project and contained the contact details of the
researchers should anyone have any questions re their participation
or wish to withdraw their participation. This form was to be retained
by participants.

2. Participant Consent form: this form described the research project
and detailed the rights of the participant including confidentiality
and anonymity. Each participant signed this consent form and
handed it back to the researchers either directly after completion of
the survey or to the designated individual distributing the SCAS. All
the consent forms and SCAS were handed back in sealed envelopes
provided by the researchers as per ethical guidelines.

3. SCAS: The survey was completely anonymous. The survey was
completed by participants and placed back in the sealed envelope
and handed to the researchers as per ethical guidelines.

Participants were advised of their right to withdraw their partici-
pation at any stage until the data were pooled.

4.2. Research semi-structured interviews

4.2.1. Interview protocol
The overall objective of the semi-structured interviews was to fur-

ther explore current approaches to managing safety and human factors
in the port environment, focusing on staff who have responsibility for
managing safety and operational experience in dealing with such issues.
These interviews supplemented the SCAS as it allowed the researchers
to further explore how safety and human factors is currently understood
and managed within the Port Environment.

In light of the STS theoretical approach, the resulting data were
analysed under the following headings – Health & Safety Goals;
Processes (Management & Operational); Social Cohesion (Trust and
Collaboration); Information & Knowledge Flows; and Technology as per
the SCOPE framework. For each of these elements the analysis and
interpretation focused on the where the company was in relation to the
following:

• Past state – To provide an indication of where the port was in the
previous (7+ years) in relation to safety.
• Present state – To provide an indication of where the port is cur-
rently in relation to safety.
• Facilitators/Challenges – To provide an indication on what are the
key facilitators that currently support safety practices and policies
and what are the current blockers/challenges to moving towards a
more positive safety culture.

• Proposed recommendations and expected impact – To provide
an indication of key recommendations and how these could poten-
tially support the move towards a more positive safety culture.

4.2.2. Participants
The researchers contacted a total of ten companies in the port and

requested their participation in the semi-structured interviews. Three of
these agreed to take part in the research interviews. Of those three
companies, in only one company were there enough interviews carried
out to reach data saturation. Thus the findings here represent those of
the port authority company. The participants that took part in the in-
terview were those with responsibility for operational and strategic
safety as well as port operatives.

Again, participants were invited on a voluntary and informed basis
to participate and allowed seven days to reflect upon the participant
information sheets given to them. Dedicated times and locations were
agreed with the staff in the company and two researchers conducted
each of the interviews. Permission to record and take notes was sought
by the researchers. The interviews, lasted between 40 and 60min, were
recorded and fully transcribed. All data from these interviews was
stored securely and de-identified in accordance with ethical guidelines.

5. Results

The results section is presented in two parts. The first section pro-
vides a high level descriptive overview of the key findings from the
Safety Cultural Assessment Survey and the second section provides the
key findings from the semi-structured research interviews.

5.1. Safety cultural assessment survey results

The key findings are organised per section of the survey (Safety
Training, Hazard Identification & Risk, Safety Awareness, Incidents &
Accidents). Comparisons are also made across employee grading
(Management, Supervisor and Operational), age and length of em-
ployment. Some additional background information is presented at the
beginning of the survey results section.

5.2. Background information

5.2.1. Demographics
A total of 161 surveys were completed across the port. The majority

of participants (65%) were from operational levels, 16% were in su-
pervisory roles and 19% were from management roles (17% manage-
ment, 2% executive management) (see Fig. 3).

Fig. 3. Employee grade.
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40% of participants were from land-based operations, 24% of par-
ticipants were from marine-based operations and 36% were from cle-
rical and support staff.

The distribution of ages is shown is Fig. 4.

• 9% of respondents were aged between 18 and 24 years old.
• 15% of respondents were aged between 25 and 30 years old.
• 13% of respondents were aged between 31 and 35 years old.
• 12% of respondents were aged between 36 and 40 years old.
• 19% of respondents were aged between 41 and 45 years old.
• 13% of respondents were aged between 46 and 50 years old.
• 8% of respondents were aged between 51 and 55 years old.11% of
respondents were aged 56 years old and above.

5.2.2. Safety training (ST)
Most responses were hugely positive towards Safety training across

the port environment. For example, 85% of respondents agreed (40%
agreed and 45% strongly agreed) that they are confident they had the
right experience and qualifications to do their job. Interestingly a
substantial number of respondents (81%) felt that they had the neces-
sary safety training to do the job they do, that their training had cov-
ered all the safety risks associated with the work they do and yet 46% of
respondents stated that they would like more Safety training. Most re-
spondents (78%) also agreed that management placed a high priority
on safety.

5.2.3. Hazard Identification & Risk (HIR)
The responses to all questions in this section of the survey were very

encouraging. Most respondents (81%) agreed that people don’t take
risks and that they were confident their colleagues understood the ha-
zards and risks associated with their work (80% of respondents). Also,
most respondents (84%) agreed that it is not necessary for them to take
risks to get their job done. The vast majority (87%) of respondents
agreed that they understood how hazards and risks associated with
their work can impact safety.

5.2.4. Safety Awareness (SA)
Responses to questions on Safety Awareness were positive. In terms

of awareness of Safety Improvement activities at the port, 73% of re-
spondents had been aware of these. Respondents were also positive
about their fellow team members as 83% of them agreed that people in
their team were committed to safety. Almost half of staff felt that safety
was considered as more important than productivity (49% agreed),
however many did not (32% were neutral and 19% disagreed). Most
respondents (71% agreed) felt that they were able to access the right

equipment for them to be able to do their job safely. Safety procedures
were considered to be strictly followed by 66% of respondents and 80%
stated that they do not feel under pressure to ignore safety procedures.

Questions relating to the responsibility for safety presented some
interesting perceptions. 59% of respondents felt that it was not the
responsibility of a manager to check for everyone’s errors, however,
26% disagreed and stated that it was the responsibility of a manager.
Furthermore, 88% agreed that everyone is responsible for their own
work.

Management were perceived in a positive light in relation to safety
concerns. 70% of respondents agreed that management takes safety
seriously and that their own line managers were receptive to ideas on
how to improve safety (71% agreed). Most respondents also agreed
(68%) that management does not wait for an incident to occur before
considering safety.

5.2.5. Reporting Incidents (RI)
Responses to reporting incidents in the port was generally positive.

78% of respondents felt that the reporting system they had was good.
Interestingly, 91% of respondents indicated that they would own up if
they made an error which indicates a substantial level of openness from
staff. Most respondents (78%) agreed that they would be dealt with in a
fair manner if they reported an error.

A challenge for reporting incidents in the port is evident from 7% of
respondents being afraid to submit a report and that only 36% of re-
spondents stating that they would always receive feedback if they
submitted a report.

5.2.6. Incidents and Accidents (IA)
The responses to reporting incidents and accidents in the port was

mostly positive. Most respondents (58%) agreed that incidents are al-
ways reported and that appropriate action is taken with those involved.
However, only 49% of respondents agreed that near misses were always
reported. Management is perceived to be genuine in their motivation
for investigating accidents as 67% of respondents agreed that they in-
vestigated accidents in order to find weaknesses in the procedures ra-
ther than to identify who was to blame. It should also be noted that
almost one quarter (23%) of respondents did not agree.

5.3. Age

Since the sample was evenly split between participants who were
either over (49%) or under 40-years-old (51%) an analysis was con-
ducted to see if age had an impact on employee perceptions of the
safety culture in port. A one-way between subjects ANOVA was con-
ducted with age as a factor. The following statements were found to
have significant differences associated with them:

Safety Training (ST5): I am confident that I have the right experi-
ence/qualifications for the work I do. (F(7, 145)= 2.623, p < 0.05).

Those over 40 were more confident that they had the right quali-
fications and experience for the work they do.

Hazard Identification and Risk (HIR2): I am confident that all my
colleagues understand the hazards and risks associated with their work.
(F(7, 145)= 2.207, p < 0.05).

Those under 40 were more confident that their colleagues under-
stood the hazards and risks associated with their work.

Safety Awareness (SA2): I am aware of Safety Improvement activ-
ities in Port.

(F(7, 146)= 2.363, p < 0.05).
Those over 40 were more aware if the safety improvement activities

in Port than those under 40.
Reporting Incidents (RI5): I am confident that any incident that I

report would be dealt with by the right person. (F(7, 145)= 2.575,
p < 0.05).

Those under 40 were more confident that any incident that they
reported would be dealt with by the right person.

Fig. 4. Participant age.
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5.3.1. Differences in safety culture perceptions between management &
supervisors

Table 1 highlights the significant differences found between the
responses of Management and Supervisors. The responses here de-
monstrate that management had a more positive perception of Safety
Culture in Port.

5.3.2. Differences in safety culture perceptions between management &
operational staff

This section presents the significant differences found in responses
between Management and Operational staff within the Port environ-
ment. Table 2 highlights the significant differences found between the
responses of Management and Operational Staff. The responses here
demonstrate that management had a more positive perception of Safety
Culture in Port.

5.3.3. Differences in safety culture perceptions between supervisors &
operational staff

This section presents the significant differences found in responses
between Supervisors and Operational staff within the Port
Environment. Table 3 highlights the significant differences found be-
tween the responses of Supervisors and Operational Staff. The number
of significant differences between the groups is much smaller. Only one
such difference was found, indicating that there is greater alignment in
the perception of safety culture in the Port between Supervisors and
Operational staff.

5.3.4. Differences in safety culture perceptions depending on length of time
working in the port

This section presents the significant differences found in responses
between those staff who had worked 10 years or fewer in the Port and
those whom had worked 11 years or longer in the Port Environment.
Table 4 highlights the significant differences found between the re-
sponses of those staff whom had worked in the Port for 10 of fewer
years and those whom had worked in the Port for 11 years or longer.
Those whom had worked in the Port for between 0 and 10 years de-
monstrated a more positive perception of Safety Culture than those
whom had worked in the Port for 11 years or longer.

5.3.5. Analysis of semi-structured research interviews
This section of the report provides a high level overview of key

findings from the semi-structured interviews with the Port Authority.

As already the mentioned the research interviews were analysed ac-
cording to the following headings:

• Past state – To provide an indication of where the port authority
company was in the past (7+ years ago) in relation to health and
safety.
• Present state – To provide an indication of where the port authority
company is currently in relation to health and safety.
• Facilitators/Challenges – To provide an indication on what are the
key facilitators that currently support safety practices and policies
and what are the current blockers/challenges to moving towards a
more positive safety culture. The challenges also represent some
examples of the risks and hazards identified by participants during
the interviews.
• Proposed recommendations and expected impact – To provide
an indication of key recommendations and how they could poten-
tially support the move towards a more positive safety culture.

Table 5 provides a high level overview of the key findings (including
examples of current challenges, risk, hazards and facilitators, re-
commendations and expected impact).

5.4. Summary of key findings

• There seems to be a very distinct turning point (past 5–7 years) in
relation to the port’s authority change of approach in prioritising H
& S. Due to regulation and legislation H&S has evolved and the focus
has been on continuously identifying all the risks, dangers and ha-
zards and developing mitigating actions to eliminate them.
• A considerable amount of work has been devoted to improving H &
S practices and developing a more positive Safety Culture within the
port authority. Most notably:
o Dedicated H & S specialists at both managerial and operational
levels.

o Systematic gap analysis across all operational areas and risk as-
sessments carried out.

o Streamlined and standardised the H & S SOPs.
o Established a H & S committee made up of representatives from all
key functions.

o A number of visible signs of a heightened awareness of H & S (e.g.
high-vis jackets, etc.)

o Vision to move H & S beyond compliance (moving beyond it just

Table 1
Safety culture perceptual differences between management and supervisors.

Area Statement Results

Safety Training (ST2) The training I had covered all the safety risks associated
with the work for which I am responsible

There was a significant difference in the scores for Management (M=1.59, SD=0.68)
and Supervisors (M=1.96, SD=0.62); t(51)=−2.05, p= 0.045
Management were in greater agreement than Supervisors that the training they had
covered all the safety risks associated with the work for which they are responsible

Safety Awareness (SA9) Management does not wait for an incident to occur
before considering safety

There was a significant difference in the scores for Management (M=1.64, SD=0.78)
and Supervisors (M=2.25, SD=0.90); t(50)=−2.61, p= 0.012
Management were in greater agreement than Supervisors that Management does not
wait for an incident to occur before considering safety.

(SA12) There are always enough people available to get the job
done according to procedures/instructions/rules

There was a significant difference in the scores for Management (M=2.03, SD=0.82)
and Supervisors (M=2.79, SD=1.22); t(51)=−2.69, p= 0.01
Management were in greater agreement than Supervisors that there are always enough
people available to get the job done according to procedures/instructions/rules.

Incidents & Accidents (IA4) Management investigates incidents to understand
weaknesses in procedures rather than just identifying who is to
blame

There was a significant difference in the scores for Management (M=1.79, SD=0.56)
and Supervisors (M=2.29, SD=0.99); t(51)=−2.29, p= 0. 026
Management were in greater agreement than Supervisors that Management
investigates incidents to understand weaknesses in procedures rather than just
identifying who is to blame.

(IA5) I am confident that any incident that I report would be
dealt with by the right person

There was a significant difference in the scores for Management (M=1.61, SD=0.50)
and Supervisors (M=2.00, SD=0.66); t(50)=−2.45, p= 0.018
Management were in greater agreement than Supervisors that they were confident that
any incident that they reported would be dealt with by the right person.
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Table 2
Safety culture perceptual differences between management and operational staff.

Area Statement Results

Safety Training (ST2) The training I had covered all the safety risks associated
with the work for which I am responsible

There was a significant difference in the scores for Management (M=1.59, SD=0.68)
and Operational Staff (M=2.05, SD=0.99); t(121)=−2.35, p=0.02
Management were in greater agreement than operational staff that the training they
had covered all the safety risks associated with the work for which I am responsible.

(ST3) Management place a high priority on training There was a significant difference in the scores for Management (M=1.72, SD=0.59)
and Operational Staff (M=2.13, SD=1.02); t(120)=−2.02, p=0.045
Management were in greater agreement than operational staff that Management place a
high priority on training

Hazard Id. & Risk (HIR 4) I am confident that I understand how the hazards and
risks associated with my work can impact safety

There was a significant difference in the scores for Management (M=1.41, SD=0.57)
and Operational Staff (M=1.70, SD=0.68); t(119)=−2.03, p=0.044
Management were in greater agreement than operational staff that they were confident
that they understand how the hazards and risks associated with their work could impact
safety.

Safety Awareness (SA1) I have good knowledge of maintenance rules &
procedures

There was a significant difference in the scores for Management (M=1.66, SD=0.61)
and Operational Staff (M=1.96, SD=0.72); t(123)=−2.04, p=0.043
Management were in greater agreement than operational staff that they had good
knowledge of maintenance rules & procedures

(SA3) Senior management take safety seriously There was a significant difference in the scores for Management (M=1.61, SD=0.69)
and Operational Staff (M=2.04, SD=0.95); t(118)=−2.26, p=0.02
Management were in greater agreement than operational staff that Senior management
take safety seriously.

(SA4) My line manager is receptive to ideas on how to improve
safety

There was a significant difference in the scores for Management (M=1.59, SD=0.64)
and Operational Staff (M=2.09, SD=0.88); t(120)=−2.77, p=0.006
Management were in greater agreement than operational staff that their line manager
was receptive to ideas on how to improve safety

(SA5) It is not the responsibility of a manager or supervisor to
check for everyone's safety

There was a significant difference in the scores for Management (M=3.21, SD=1.29)
and Operational Staff (M=2.63, SD=1.15); t(121)= 2.31, p= 0.023
More Operational staff than management agreed that it was not the responsibility of a
manager or supervisor to check for everyone's safety.

(SA8) I don’t feel pressured to ignore safety procedures There was a significant difference in the scores for Management (M=1.46, SD=0.64)
and Operational Staff (M=2.16, SD=0.98); t(122)=−3.53, p=0.02
Management were in greater agreement than operational staff that they don’t feel
pressured to ignore safety procedures

(SA9) Management does not wait for an incident to occur
before considering safety

There was a significant difference in the scores for Management (M=1.59, SD=0.68)
and Operational Staff (M=2.05, SD=0.99); t(121)=−2.35, p=0.001
Management were in greater agreement than operational staff that Management does
not wait for an incident to occur before considering safety

(SA12) There are always enough people available to get the job
done according to procedures/instructions/rules

There was a significant difference in the scores for Management (M=2.03, SD=0.82)
and Operational Staff (M=2.56, SD=1.18); t(123)=−2.25, p=0.026
Management were in greater agreement than operational staff that there are always
enough people available to get the job done according to procedures/instructions/rules.

(SA14) People can always get the equipment they need to do
the job safely

There was a significant difference in the scores for Management (M=1.62, SD=0.56)
and Operational Staff (M=2.15, SD=1.03); t(123)=−2.64, p=0.009
Management were in greater agreement than operational staff that People can always
get the equipment they need to do the job safely.

Reporting Incidents (RI3) I am confident that any incident that I report would be
handled quickly

There was a significant difference in the scores for Management (M=1.66, SD=0.55)
and Operational Staff (M=2.11, SD=1.01); t(123)=−2.23, p=0.021
Management were in greater agreement than operational staff that they were confident
that any incident that they reported would be handled quickly.

(RI4) I would be afraid to submit a report There was a significant difference in the scores for Management (M=4.35, SD=0.80)
and Operational Staff (M=3.08, SD=1.07); t(119)= 2.43, p= 0.017
More Managers disagreed with this statement.

Incidents & Accidents (IA4) Management investigates incidents to understand
weaknesses in procedures rather than just identifying who is to
blame

There was a significant difference in the scores for Management (M=1.79, SD=0.56)
and Operational Staff (M=2.20, SD=1.01); t(122)=−2.08, p=0.04
Management were in greater agreement than operational staff that Management
investigates incidents to understand weaknesses in procedures rather than just
identifying who is to blame.

(IA5) I am confident that any incident that I report would be
dealt with by the right person

There was a significant difference in the scores for Management (M=1.61, SD=0.50)
and Operational Staff (M=2.00, SD=0.90); t(121)=−2.21, p=0.029
Management were in greater agreement than operational staff that they were confident
that any incident that they reported would be dealt with by the right person.

Table 3
Safety culture perceptual differences between supervisors and operational staff.

Area Statement Results

Safety Awareness (SA4) My line manager is receptive to ideas on
how to improve safety

There was a significant difference in the scores for Supervisors (M=1.71, SD=0.69) and Operational
Staff (M=2.09, SD=0.88); t(117)=−2.01, p= 0.047
Supervisors were in greater agreement than operational staff that their line manager is receptive to ideas
on how to improve safety.

S. Corrigan, et al. Safety Science 125 (2020) 103854

7



being a tick-box exercise)
o Plans to re-develop the existing Risk Register.
• It was felt that while the SOPs are now in place, the key safety
messages are not being sufficiently filtered and some of the content
has been reported as ‘heavy tone’, ‘not relevant’ and not always seen
as a support at the operational level.
• Safety Information is primarily communicated via a dedicated IT
systems and emails but it appears that these communication me-
chanism are not reaching everyone, especially staff that are not
comfortable with IT.
• Safety Audits are not carried out yet (as it was felt that the company
is ‘not mature enough yet as audits would only highlight the nega-
tive aspects’). Although there are plans to have much more H & S
visibility around the port with the introduction of the new H & S
Specialist Role.

• A divide (‘mistrust’) still exists between management & operational
staff. In particular those staff that have been employed over a longer
period within the company. The presence of this subculture is
having somewhat of a negative impact on embedding the H&S vision
into the culture of the company.
• Lack of trust in the incident/accident reporting process and staff
perceive this to be something that should be used with caution ra-
ther than seen as something to be used for organisational learning
and proactively managing H & S.
• There is not a feedback loop from incident and accident investiga-
tions. Sometimes even if an investigation has been carried out a
corrective action put in place this may not always be communicated.
The dedicated IT system doesn’t facilitate this change. In many in-
stances supervisors do not feedback on the outcomes of an in-
vestigation.

Table 4
Safety culture perceptual differences for years worked in port.

Area Statement Results

Hazard Id. & Risk (HIR4) I am confident that I understand how the hazards
and risks associated with my work can impact safety

There was a significant difference in the scores for 0–10 years in Port (M=1.52,
SD=0.58) and 11+ years in Port (M=1.74, SD=0.69); t(140)=−2.06, p= 0.041
Those staff who worked in the Port for 0–10 years were in greater agreement than those
whom has worked in the Port for 11 years or longer that they were confident that I
understand how the hazards and risks associated with my work can impact safety.

Safety Awareness (SA2) I am aware of Safety Improvement activities in Port There was a significant difference in the scores for 0–10 years in Port (M=2.08,
SD=0.91) and 11+ years in Port (M=2.44, SD=0.97); t(143)=−2.32, p= 0.022
Those staff who worked in the Port for 0–10 years were in greater agreement than those
whom has worked in the Port for 11 years or longer that they were aware of Safety
Improvement activities in Port.

(SA6) Everyone is responsible for their own work There was a significant difference in the scores for 0–10 years in Port (M=1.71,
SD=0.78) and 11+ years in Port (M=2.01, SD=1.03); t(144)=−2.07, p= 0.040
Those staff who worked in the Port for 0–10 years were in greater agreement than those
whom has worked in the Port for 11 years or longer that everyone is responsible for their
own work.

(SA7) Safety is usually seen as more important than
productivity/operations

There was a significant difference in the scores for 0–10 years in Port (M=2.22,
SD=0.96) and 11+ years in Port (M=2.62, SD=1.01); t(143)=−2.43, p= 0.016
Those staff who worked in the Port for 0–10 years were in greater agreement than those
whom has worked in the Port for 11 years or longer that Safety is usually seen as more
important than productivity/operations.

(SA11) The safety procedures and rules are strictly followed
in Port

There was a significant difference in the scores for 0–10 years in Port (M=2.03,
SD=0.97) and 11+ years in Port (M=2.49, SD=0.96); t(143)=−2.91, p= 0.004
Those staff who worked in the Port for 0–10 years were in greater agreement than those
whom has worked in the Port for 11 years or longer that the safety procedures and rules are
strictly followed in Port.

(SA12) There are always enough people available to get the
job done according to procedures/instructions/rules

There was a significant difference in the scores for 0–10 years in Port (M=2.24,
SD=1.07) and 11+ years in Port (M=2.76, SD=1.17); t(145)=−2.84, p= 0.005
Those staff who worked in the Port for 0–10 years were in greater agreement than those
whom has worked in the Port for 11 years or longer that there are always enough people
available to get the job done according to procedures/instructions/rules.

Reporting Incidents (RI3) I am confident that any incident that I report would be
handled quickly

There was a significant difference in the scores for 0–10 years in Port (M=1.84,
SD=0.90) and 11+ years in Port (M=2.15, SD=0.85); t(145)=−2.15, p= 0.033
Those staff who worked in the Port for 0–10 years were in greater agreement than those
whom has worked in the Port for 11 years or longer that they were confident that any
incident that they reported would be handled quickly.

(RI5) I always receive feedback for any report I submit There was a significant difference in the scores for 0–10 years in Port (M=2.33,
SD=0.99) and 11+ years in Port (M=2.76, SD=0.79); t(144)=−2.88, p= 0.005
Those staff who worked in the Port for 0–10 years were in greater agreement than those
whom has worked in the Port for 11 years or longer that they always receive feedback for
any report they submit.

(RI6) If I report an error, I am confident I would be treated
in a fair manner

There was a significant difference in the scores for 0–10 years in Port (M=1.83,
SD=0.81) and 11+ years in Port (M=2.13, SD=0.77); t(144)=−2.72, p= 0.025
Those staff who worked in the Port for 0–10 years were in greater agreement than those
whom had worked in the Port for 11 years or longer that If they reported an error, they
would confident they would be treated in a fair manner.

Incidents & Accidents (IA2) Appropriate action is taken against people who are
involved

There was a significant difference in the scores for 0–10 years in Port (M=2.13,
SD=0.95 and 11+ years in Port (M=2.49, SD=0.87); t(143)=−2.33, p=0.021
Those staff who worked in the Port for 0–10 years were in greater agreement than those
whom has worked in the Port for 11 years or longer that appropriate action is taken against
people who are involved.

(IA3) Near misses are always reported There was a significant difference in the scores for 0–10 years in Port (M=2.37,
SD=1.15) and 11+ years in Port (M=2.81, SD=0.93); t(143)=−2.47, p= 0.015
Those staff who worked in the Port for 0–10 years were in greater agreement than those
whom has worked in the Port for 11 years or longer that near misses are always reported.
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• Staff not willing and doesn’t trust the organisation to report near
misses. No protocols for reporting near misses (except for one re-
porting system) Some felt that when they had reported hazards or
potential hazards that “nothing was done about it”, it “fell on deaf
ears”…while others felt that it would reflect negatively on them if
“they kicked up about any H & S issue”.
• The most immediate and pressing concern is to improve the overall
communication protocols within the company.
• Require a collaboration for an understanding of the importance of H
& S.

6. Discussion

In assessing safety culture in the Port, one of the key questions the
research wanted to address is what level of safety cultural maturity has
the port reached and at what stage in the CSM Maturity model does the
port currently reside? It should be noted here that unfortunately due to
the overreliance on one company in terms of interviews, this analysis is
somewhat limited. In our experience, research interviews provide more
insight and depth of information to supplement the survey.
Nevertheless the Cultural Survey Assessment and the interview with the
Port Authority did reveal some interesting findings.

The following provides a summary of the key findings from the
research under the following headings:

• Health & Safety Awareness & Resources
• Management Commitment & Visibility
• Reporting Culture
• Communications

6.1. Health & safety awareness & resources

The Survey results suggest that there is a high level of Health &
Safety Awareness and satisfaction with overall Health & Safety training
and support in the companies that participated in this study. For ex-
ample whereas 81% of respondents agreed that they were confident
they had the necessary safety training to do the work they do,55% of
respondents agreed that they would like to receive more training on
safety and a further 34% were neutral in relation to this question, in-
dicating a somewhat negative response.

The responses in relation to ‘Hazard Identification and Risk’ there
were largely positive.78% of respondents were confident that all their
colleagues understand the hazards and risks associated with their work
and 95% were confident that they understood how the hazards and
risks associated with their work can impact safety.

However when comparing the differences between management
and operational grades, a number of interesting findings emerged in
that management were more likely to agree: (i) that their colleagues
understood the hazards and risks associated with their work compared
to operational staff; (ii) that safety procedures and rules are strictly
followed compared to operational staff (iii) there are always enough
people available to get the job done according to procedures/instruc-
tions/rules compared to operational staff.

It is evident that a considerable amount of work has been devoted to
improving Health and Safety practices and developing a more positive
Safety Culture within the port environment. The port staff are very
responsive to working in a safe manner and have a good awareness of
current legislation and the various initiatives currently deployed within
their respective organisations. All of which provides a solid foundation
for further enhancing the overall Safety Culture.

6.2. Management commitment & visibility

It was evident from both the results from the survey and the inter-
views within the port authority company that there is a vision to move
health and safety beyond compliance into a much more proactive and

resilient safety culture. As already mentioned the appointments of
dedicated H & S specialists at both the operational and management
levels has been received very positively within the company.

A positive response was found in relation safety commitment by
both Senior Management and Line Management across the port. 82% of
respondents agreed that Senior Management take safety seriously and
80% agreed that their line manager is receptive to ideas on how to
improve safety. However there was a relatively high level of disagree-
ment (35% & 14% neutral response) to the statement that ‘it is not the
responsibility of a manager to check for everyone’s errors’. More op-
erational staff disagreed with this statement compared to Supervisors. It
is very encouraging that management commitment and visibility to
Health and Safety is perceived as so positive with the port. However,
there does seem to be a trend in the findings where some (particularly
operational staff) felt that management should be more hands-on when
it comes to overseeing operational tasks and dealing with potential
errors.

6.3. Reporting culture

A positive response was found in relation to incident reporting
systems, with 84% agreeing that they have a good system for reporting
incidents and 82% felt confident that any incident that they reported
would be handled quickly. However it should be noted that 15% of staff
did feel that they would be afraid to submit a report and a fairly high
neutral response (40%) and level of disagreement (12%) was reported
in relation to the statement ‘I always receive feedback for any report
submitted’. Interesting when comparing management, supervisors and
operational staff in relation to this statement, significantly more man-
agement agreed with this compared to the supervisors and operational
staff. Management were also more likely to feel that if staff reported an
error they would be treated in a fair manner compared to supervisors
and operational staff.

Overall, 52% of respondents either disagreed or held a neutral re-
sponse when asked if ‘near misses were always reported’ and manage-
ment were significantly more likely to report that incidents were always
reported compared to operational staff. Some interesting findings also
emerged when comparing staff who have worked at the port for less
than ten years and those that have worked there for more than ten
years. Significantly more staff who had worked at the Port for ten years
or less agreed with the following: (i) receive feedback for any report
they submit; (ii) near misses were always reported; (iii) confident that
any incident reported would be dealt with by the right person compared
to staff who worked at the port for more than 10 years.

Therefore overall the efficacy of the reporting systems did seem to
produce some contradictory findings. While on the one hand staff felt
that the reporting systems were efficient, there was a trend in the
findings that indicated feedback was not always timely or followed
through. There was also a marked differences in the perceptions of
management compared to operational staff in relation to the overall
reporting culture.

The interviews revealed a far less positive view regarding the ef-
fectiveness of the reporting culture. A number of the staff highlighted
that there was a lack of trust in the incident/accident reporting process
and perceived this as something that should be used with caution rather
than seen as something to be used for organisational learning and
proactively managing H & S. Two staff members explicitly highlighted
that they were reluctant to submit incident reports as they were afraid
of the repercussions, ‘…fear that our role will be made more difficult…’
and ‘…staff don’t always trust who they are reporting to…’ Three other
staff members highlighted that when they had reported hazards or
potential hazards that “nothing was done about it”, it “fell on deaf
ears”…while others felt that it would reflect negatively on them if “they
kicked up about any H & S issue”.

The lack of consistent and timely feedback from incident and acci-
dent investigations was highlighted as an issue. Sometimes even if an
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investigation has been carried out a corrective action put in place this
may not always be communicated. Again it was felt that sufficient
communication channels were not in place within the company to fa-
cilitate the necessary feedback loop (e.g., the dedicated IT system
doesn’t facilitate this feedback loop).

6.4. Communications

One of the most consistent messages that came from the interviews
was that the overall communications protocols needs improvement
within the port authority company and much more effective and tai-
lored communication is required going forward. It was felt that while
the SOPs are now in place, the key safety messages are not being suf-
ficiently filtered and some of the content has been reported as ‘heavy
tone’, ‘not relevant’ and not always seen as a support at the operational
level. Safety Information is primarily communicated via the dedicated
IT system and emails but it appears that these communication me-
chanisms are not reaching everyone, especially staff that are not com-
fortable with IT. The lack of consistent feedback from incident and
accidents reports was highlighted by all operational staff and it was felt
that it depended on the management approach of individual supervisors
and managers on what was information was communicated and how
this was communication.

6.5. Port cultural safety maturity

Placing these findings in the context of the Cultural Safety Maturity
Model, we concluded that the port is moving out of a reactive approach
to safety into a more compliant approach to safety culture (see Fig. 5).
Clearly, however, the port has more work to do on their journey if they
want to target a more resilient approach to safety culture. Nevertheless,
the building blocks for this are in place and it would be very interesting
to run the Cultural Assessment again in a number of years to benchmark
the progress.

As part of the Code of Practice for the Management of Health &
Safety in Ports various national agencies are recommending that “A
consultation mechanism should be in place to ensure communication of
all relevant safety matters between port users, operators and adminis-
trators. Safety rules for the port should be circulated to all port users. In

order to foster cooperation between all employers within the port, a
central port-wide health and safety committee should be set up to
discuss common health and safety issues and to implement common
safe systems of work within the port” Guidelines on the Application of
the IMO International Safety Management (ISM) Code (2010)).

A common trend across a range a wide range of industries is that
they are poor at learning and sharing learning from their own experi-
ence and from the experiences of others. All too often, investigations
into accidents and incidents highlight that the underlying causes were
very similar to previous events. A “learning organisation” is one that
not only values and encourages learning from its own experiences, but
looks beyond itself for lessons – to similar companies in the same in-
dustry and to other industries. In relation to Port Estate there does seem
to be an openness and willingness to learn from tenants within the port
environment, other port environments and other industrial sectors.

However in order to effectively promote an effective internal
learning community and move to the higher level stages of proactive-
ness and resilience, the port needs to continually build on what they
have achieved so far in ensuring carefully cultivated attitudes across all
staff levels and that management processes that are actively seen as
supporting normal operational practice. The utilisation of much more
effective communication and co-ordination mechanisms is also vital in
order ensure the following basic elements that enables port staff to
contribute to and shape decisions about H&S practices and behaviour in
order to a achieve resilient safety culture.

6.6. Future research

As well as ensuring that we are culturally mature according to
Foster and Hoult (2013), Ports must be resilient and be able to function
as needed under both expected and unexpected conditions. This paper
explored some initial steps in a Port’s journey towards that state of
safety culture maturity. Future research in this area would be prudent
to explore not only how resilient the port environment is but how
vulnerable it can be in relation to the likely operational, political, en-
vironmental changes that we face from both natural and man-made
threats. Quantification of such vulnerability is welcomed, as is the ap-
propriate analysis of big data elicited from Port operations, incident
analysis, risk assessment and hazard identification. The ability to use

Fig. 5. The port CSM maturity model.
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big data effectively is made possible through a thorough application of
appropriate socio-technical systems modelling and sense making.
Without these, the data is largely quantitative data rendered is useless
as it does not have relevance to the day to day operations at the port,
nor the embedded safety culture.

7. Conclusions

The ISM Code Implementation has played a critical role in under-
standing safety and highlighting the importance of safety culture. This
code highlights key policies and procedures that are required for a more
valuable safety in all areas of shipping and port operations. Therefore
this code should provide the platform for safety improvement. However
the achievement of a total resilient safety culture need to go beyond just
compliance with the ISM Code. The port in this study have made con-
siderable progress in improving their overall safety awareness and they
are on their way to moving beyond just safety compliance to a more
resilient safety culture. Table 6 provides a high level overview of some
of the key recommendations and proposed actions that ports should be
considering as a matter of priority on their journey towards a resilient
safety culture.
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Managing Sub-Cultures Understanding the role played by
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commitment from all levels

Collective & Collaborative Approach. Identify the
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down silos to promote collaboration.

Management Actions Management need to demonstrate
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Increased management visibility on the port;
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communications meetings/talks following safety
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Co-ordination & Co-
operation across the
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Port Wide Safety Committee Co-ordinate and share preventative activities &
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Learning from other
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to H & S
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collaboration and community of practice
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sharing practice – enhance sharing of ideas and
methods; benchmarking – identifying and sharing
lessons from other industries; data – improve
understanding & learning from trailing and
leading indicators
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