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Abstract
Implementing safety management (ISM Code) aims to promote a good safety culture in
the maritime industry. However, although this has improved safety, it has also para-
doxically increased bureaucracy and overlooked operative personnel. At the same time,
safety science has undergone a paradigm shift from Safety-I, which is traditional and
error based, to Safety-II, which focuses on the potential of the human element. To
determine whether Safety-I is dominant in the prevailing culture, or whether any
Safety-II ideas are emerging, we studied the current thinking and the prerequisites for
improving maritime safety culture and safety management. We interviewed 17 opera-
tive employees and 12 safety and unit managers (n = 29), both individually and in
groups, in eight Finnish maritime organisations representing the maritime system
(shipping companies, authorities, vessel traffic service, association). We also analysed
21 inspection documents to capture practical safety defects. To the employees, safety
culture meant openness and well-functioning, safe work. However, this was not always
the case in practice. Safety management procedures were portrayed as mainly technical/
authority focused, and as neglecting the human element, such as the participation of
operative personnel in safety improvements. We also found several factors that support
improving maritime safety culture. The ISM code seems to have supported traditional
methods of safety management (Safety-I), but not the creation of a positive safety
culture, which the Safety-II paradigm has highlighted. System-wide safety improve-
ment, participation of the operative personnel and open sharing of safety data were the
areas in need of development. These were already being created in and among maritime
organisations. To improve maritime safety culture in a concrete way and to achieve
Safety-II in practice, we need a new focus and competence. Policy, procedures, and
practical tools and models should use the human element as potential.
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1 Introduction

1.1 Challenges in implementing safety management in maritime

Maritime safety has been the focus of continuous international attention in recent years
due to widely publicised incidents such as the sinking of the South Korean M/S Sewol
in 2014 with 304 fatalities, the fire on the car ferry Norman Atlantic in 2014 on the
Mediterranean Sea, and the Costa Concordia accident on 13 January 2012
(TheGuardian 2014, 2015a, b; Schröder-Hinrichs et al. 2012). In order to improve
safety in the maritime field, the International Safety Management code1 (the ISM Code;
IMO 1993, 1995/2014) has been established. When it was launched, there was a strong
belief that implementing a safety management system (SMS) would lead to a safety
culture (Anderson 2003; Oltedal 2011; Kongsvik et al. 2014; Lappalainen 2016).

According to the obligatory ISM Code, a company is responsible for developing,
applying and maintaining an SMS to ensure the safe operation of its ship, and for
creating a safe working environment, protecting its workers from all identified risks,
and ensuring the continuous improvement of the safety management skills of the
personnel working on board and on shore (IMO 1993, 1995/2014). The company or
shipowner must also adhere to the provisions of the Maritime Labour Convention
(MLC), which include requirements for occupational health and safety protection and
accident prevention, such as establishing a safety committee, represented by seafarers
on board a ship, to hold meetings concerning the safety of the ship (MLC 2006).

Although the ISM Code came into effect 20 years ago, it seems that its principles
and aims were not implemented properly in the cases mentioned above. Schröder-
Hinrichs et al. (2012) claim that a combination of different human factors (HF) were
behind the Costa Concordia accident. HF have often been recognised in incidents and
accidents in safety-critical fields (Reason 1997, 2008; Dekker 2002; Teperi 2012). The
most recent accident indicates that regulations alone do not guarantee absolute maritime
safety.

Incidents and accidents also happen in Finland. Although, according to the Finnish
Transport Safety Agency (Trafi), the level of maritime safety has remained at a good,
stable level in recent years, 41 maritime accidents occurred in Finnish territorial waters in
2016 and 31 accidents occurred in 2017 (Trafi 2014, 2017). Luckily, none of these were
classed as serious or very serious. The Finnish Accident Investigation Board (AIB) has
identified several factors that contribute to deviations, such as a lack of communication
and an inconsistent understanding of situations among the work team, and working
practices that lag behind the technological development of the industry, all of which
reflect poorly implemented SMS and a poorly developed safety culture (AIB 2009).

The implementation of the SMS required by the ISM Code has been studied widely
in the maritime industry, and it seems that the ISM code has improved maritime safety
culture. A recent questionnaire study indicated positive results in terms of the level of
safety culture in the Finnish shipping industry (Teperi et al. 2016). Internationally,
several studies have found benefits from implementing the ISM code (Kongsvik et al.
2014; Størkersen 2018). Other studies have shown that there is a great deal of room for

1 The International Management Code for the Safe Operation of Ships and for Pollution Prevention (Interna-
tional Safety Management (ISM) Code)
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improvement in safety management practices (Goulielmos and Gatzoli 2013; Schröder-
Hinrichs et al. 2012; Lappalainen 2016). Specifically, there is a need to improve
incident reporting, and studies have indicated that “fear of blame” hinders the reporting
of incidents (Anderson 2003; Ek and Akselsson 2005; Bhattacharya 2009, 2011;
Oltedal and McArthur 2011; Lappalainen et al. 2011) and that the social relations of
employment and organisational factors underpin this fear of blame (Bhattacharya
2011). Furthermore, Almklov et al. (2014) found that implementing SMS based on a
generic safety management regime may lead to disempowerment of employees and
their perspectives.

Studies have also indicated that SMS implementation has caused excessive docu-
mentation and that this increased paperwork has led to a bureaucratic culture (Kongsvik
et al. 2014). This documentation does not reflect ships’ real-life operations (Knudsen
2009; Batalden and Sydnes 2014) and seems to have displaced the common sense
incorporated in local practices (Kongsvik et al. 2014). The personnel may see the
requirements of the various instructions as distrust towards their own competence and
professional skills (Bhattacharya 2009). Some signals also show that the strict compli-
ance with SMS demanded by the clients of the shipping companies and implemented
through top-down management has placed too much pressure on seafarers and weak-
ened their occupational safety and health (Bhattacharya and Tang 2013).

In recent years, the concept of resilience and the Safety-II paradigm have challenged
the traditional way of thinking about safety management and safety culture. According
to Hollnagel (2014), the traditional approach to safety management is characterised by
the concept of Safety-I, which focuses on reactive responses and strives to improve
safety through eliminating risks and the causes of human failures or errors. The concept
of Safety-II, in contrast, focuses on factors that create and maintain safety and considers
humans a resource for successful performance (Hollnagel 2014; Schröder-Hinrichs
et al. 2015). Its approach is to focus on systems’ functional and successful actions
rather than on risks and errors. Although the Safety-I perspective may neglect the
human potential of the system’s safety (Hollnagel et al. 2006; Hollnagel 2014; also
Reason 2008), Hollnagel (2014) suggests that organisations should not replace it, but
compliment their SMS with the Safety-II perspective, which focuses on understanding
human variability, local knowledge and work-as-done. It must be understood that the
Safety-I approach cannot be completely abandoned. Technical specifications in the
design of a ship often need prescriptive regulations. The ISM Code should also be seen
in a wider, global perspective. Nevertheless, despite the fact that the ISM Code should
be the key instrument for introducing a Safety-II perspective in the maritime domain,
research on the implementation of the ISM Code and a safety culture that focuses on
the Safety-II approach is sparse (Schröder-Hinrichs et al. 2015).

We could conclude that the prevailing safety management practices have led to a
bureaucratic culture in which the operative personnel seek to avoid errors and attempt
to manage audits and investigations (Bhattacharya 2011; Almklov et al. 2014). It is
obvious that a new focus is needed in safety management implementation and research
(Teperi 2012, 2018; Teperi et al. 2015). Teperi et al. (2017a, b) have proposed that the
Safety-II approach and HF should be incorporated into safety management practices
(see also Teperi 2016; Teperi et al. 2018). Human activities, from a system and learning
perspective, are considered necessary approaches in the development of safety culture
(Hollnagel 2009; Leveson et al. 2006). Even though the Safety-II approach is not new,
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practical examples of how to apply it are lacking (Teperi 2018). Our study attempts to
address this shortage.

The ability of personnel to impact the ways in which work is organised and
conducted is essential for maintaining personnel work motivation and well-being
(Glendon and Clarke 2016 referring to Karasek model). In the maritime field, seafarers’
active participation in safety management is crucial but may be severely limited
(Bhattacharya and Tang 2013). Which parts function and maintain safety remains
unknown, although the new safety paradigm underlines this perspective.

Maritime safety studies from the Safety-II perspective have not been implemented.
These would highlight the supporting factors, successes and positive factors that
maintain safety and strengthen a more favourable safety culture.

1.2 Aim of the study

This study is part of the SeaSafety research project (Teperi et al. 2016) conducted in
2015–2017, which aimed to gain an insight into Finnish maritime safety culture. The
research project had three parts: Study I examined the maritime safety climate using a
questionnaire (Teperi et al. 2016), Study II (this study) aimed to determine the basic
assumptions of a safety culture using qualitative methods such as interviews and
document analysis, and Study III tested HF-focused, participative intervention tools
(for example the HF-tool) for maritime safety improvements (Teperi et al. 2017b;
Teperi and Puro 2016).

The starting point for our study was the abovementioned questionnaire study,
targeted at the Finnish maritime sector (Teperi et al. 2016). We used the Nordic Safety
Climate Questionnaire (NOSACQ-50) as our research method (NFA 2017). The study
indicated rather high scores in all dimensions in comparison to the grand means of the
NOSACQ-50 database (NFA 2017). We considered it important to study the conditions
of these surprisingly high results.

Another starting point for our study was the fact that internationally, previous studies
had characterised the prevailing maritime safety culture as bureaucratic, as avoiding
errors, and as being part of the elite’s top-down culture, which ignores operative
personnel. To investigate how to improve this situation, we decided to start from the
bottom by investigating the operative personnel’s conceptions of safety culture and
safety management. We investigated how familiar the interviewees were with the safety
management practices and which of them they considered important. We believed that
their perceptions of the important practices would indicate the prevailing culture and
reveal whether Safety-I was dominant, or whether any Safety-II ideas were emerging.
Similarly, we thought that by investigating their conceptions of the prerequisites
(hindering and supporting factors) for improving maritime safety culture, we could
determine the possibilities to promote resilience, Safety II and the HF approach in
safety management in the maritime industry. To verify our interview findings, we
examined the inspection documents of maritime operations to determine how the
inspections and the inspection reports indicated the prevailing safety culture.

Our detailed research questions were:
1. How do maritime organisations define safety culture?
2. How do the inspection documents of maritime operations indicate the current state

of the safety culture?
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3. What safety management practices do maritime organisations currently use?
4. What are the prerequisites (hindering and supporting factors) for improving mar-

itime safety culture?

2 Material and methods

2.1 Participants

In 2016, we interviewed 29 study participants in 18 individual and group interviews in
eight Finnish maritime organisations: Trafi, the Administrative Agency, vessel traffic
services (VTS Centre), three shipping companies (from small to large, passenger and
cargo), the Passenger Ship Association, and the Department of Occupational Safety and
Health (OSH) of the Finnish Ministry of Social Affairs and Health.

We interviewed 17 operative employees (including captains, deck officers, engi-
neering officers, and crew members, i.e. catering, deck and engine staff working
onboard) in two shipping companies. Five participants from operative personnel were
interviewed individually, and the rest in two group interviews (with five and seven
participants) on board a ship. Twelve safety managers/DPAs,2 a unit manager, and
maritime and OSH inspectors working onshore were also interviewed in the eight
maritime organisations. We call these 12 “key actors”. We did not distinguish between
the private sector and the regulators when processing the data, because of the small
sample sizes and ethicality of the study. The interviews were conducted face to face and
mainly took place at the workplaces of the actors (office/offshore).

2.2 Conceptions of safety culture, safety management practices and prerequisites
for improving maritime safety culture: interviews

We studied the conceptions of safety culture in the eight maritime organisations
by interviewing the key maritime safety actors (12 participants). In the inter-
views of the operative personnel (17 participants), the themes were approached
from a more practical perspective when working offshore (examples of inter-
view items in Table 1).

We also elicited the views on the current safety management practices of both the
key actors and operative personnel in the interviews. After obtaining an overall picture
of the established SMS procedures, we added detailed questions, to obtain a clearer
conception of the single components of the SMS.

The interviewees revealed several best practices and strengths when describing their
SMS; these we consider supporting factors for improving safety culture.

We then studied the prerequisites for improving safety culture by asking the key
actors and operative personnel about the factors that either hinder or support the
improvement of safety culture. The hindering factors are summarised in Table 5, and
the supporting factors are described in Sect. 3.4.

2 DPA = DPA, Designated Person Ashore. A person/role established by the ISM Code. The DPA is
responsible for the safe operation of the ship and acts as a link between the ship and the shipping company.
The DPA has a direct connection to top management. (ISM Code, IMO 1993, 1995)
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2.3 Maritime inspection documents indicating the current state of safety culture:
document analysis

We studied indications of safety culture by analysing the inspection reports of the
maritime operations. Inspection reports reveal how safety issues are dealt with on ships,
i.e., whether employers have fulfilled their legal responsibilities. By studying inspec-
tion reports, we aimed to capture practical safety defects and to verify the interview
findings. By examining the inspection reports, we also found the issues on which
inspectors focus during their inspections. We believe that the defects mentioned in these
reports reflected the ship’s safety culture and were thus one manifestation of the
organisation’s current safety culture. In Finland, the Administrative Agencies’ main
way of ensuring that safety regulations are followed at workplaces is inspections. These
are performed by the Agency’s inspectors in co-operation with the employers and
employees. The inspector writes the inspection report on the basis of the findings. In

Table 1 Research questions, data used to study each research question, and analysis of data (and how reported
in this study/table or figure)

Research question (number) Method used (examples
of interview questions)

Analysis of data Reporting results
in this study

1. Conceptions of safety
culture

Interviews (How do you
comprehend safety
culture? What does
safety mean to you
on this ship?)

Content analysis of
interview theme,
one table to
summarise results
of several interview
items

Table 2

2. Maritime operation
inspection reports to
indicate organisation’s
safety culture

Document analysis,
inspection reports on
maritime operations

Content analysis of
reports/summarising
core content of
reports as one table

Table 3, Fig. 1

3. Current safety
management procedures
and practices

Interview (What kind of
safety management
practices do you have
in use? How is safety
dealt with in your
everyday work?)

Content analysis of
interview theme,
one table to
summarise results
of several interview
items

Table 4

4. Prerequisites (hindering
and supporting factors)
for improvement of
safety management
and culture in target
organisations

Interview (What issues
hinder or slow down
improvement to safety
or its implementation
in your company?
What issues promote
or support safety
improvements and
safety implementations
in your shipping
company?)

Content analysis of
interview item

Table 5 and Sect.
3.4 of text

Summary of maritime
safety culture; current
state and needs for
development

Interview
Documents/inspection

reports

Figure to summarise
main findings of study

Figure 2
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this study, we analysed 21 inspection reports of maritime operations in 2015 and 2016.
The documents were randomly selected by the Administrative Agency representative
but had to include reports written by several different inspectors. This ensured a diverse
picture of the current safety culture level, which was independent of the work orien-
tation or methods of a single inspector.

2.4 Analysis and summary of data used in study

The development of safety culture is not easy to research, as the subject cannot be
approached by solely quantitative methods or controlled settings (Schein 1992;
Zwetsloot 2014). Thus, we collected and analysed qualitative data, including document
analysis, individual interviews, and group discussions, utilising the ideas of mixed
method and data triangulation of qualitative research (Denzin and Lincoln 2011). By
combining data collected through different methods, we aimed to cancel out the
respective weaknesses of each method (Teddlie and Tashakkori 2011; Denzin and
Lincoln 2011) and to provide an understanding of the issues that need further exam-
ination in future studies (Vicente 1997).

We transcribed all the material and categorised all the interviews into tables describ-
ing the main contents for each theme of this study. In the final tables, we used
frequencies to describe how usual or rare certain types of conceptions were in the data.
Finally, we compared the contents summarised in the tables to the theoretical discussion
and research on safety and safety culture theories: the views of HF, resilience and
Safety-II thinking in particular (Hollnagel et al. 2006; Hollnagel 2014; Teperi 2012;
Teperi et al. 2018).

Figure 2 summarises the main findings of the qualitative data (interviews,
document analysis) of this study and highlights the future development needs of
maritime safety and its safety culture. Table 1 below summarises the research
questions, the data used to study each research question and the analysis of this
data (and how it is reported in this study/table or figure), and presents exam-
ples of detailed interview themes.

3 Results

3.1 Definitions of safety culture in maritime organisations

We asked the interviewees about their conceptions of safety culture, and these are
summarised in Table 2. The numbers in the table columns represent the number of
answers: How many key actors (DPA, manager) and captains or operative employees
(catering/deck/engine) gave this type of conception in their answer. Each respondent
could give multiple conceptions.

The studied maritime organisations did not use the term safety culture actively; it
was even regarded as abstract, and they had many different conceptions of safety
culture and safety. Several interviewees mentioned practical safety issues as elements of
safety culture, such as safe working conditions, well-defined safety procedures and
ensuring safety. Safety culture is believed to include all types of safety: both ship safety
and the safety of passengers and crew members.
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The interviewees’ definitions of safety culture emphasised openness and transpar-
ency as important elements. As one key actor described: “With regard to safety culture,
there’s no blame culture in our company, which means that we are open and act fairly.
That’s our guiding light and principle”.

The key actors and captains claimed that safety culture was estimated on the basis of
compliance with standards and regulations. One key actor said: “There are specific
norms, regulations, requirements, which we have to follow. And then we look at
whether these norms are complied with. Based on this we can estimate how good
our safety culture is”. The operative personnel similarly felt that safety management
was tightly defined by regulations, inspections and documentation. Bureaucracy and
documentation were mentioned as having increased significantly.

Safety was seen as everyone’s concern and as requiring everyone’s commitment.
The operational personnel recognised the impact of their own activity on other people’s
safety and on the safety of the vessel. Two key actors pointed out that safety culture
begins from top management.

Table 2 Conceptions/safety culture definitions of 29 interviewees

Type of conception Key
actors
(n = 14a)

Operative
personnel
(individual
interviews
n = 3)

Operative
personnel
(two group
interviewsb

(n = 5, n = 7)

Safety culture means safe, fluent work (10)
Safety culture means that work is safe (safe working conditions and

safe technology)
Things are done correctly; safety procedures are defined; functional

incident reporting system is in use; grievances are addressed;
measures are implemented as soon as possible

Anticipation, situational assessments and ensuring safety

9 1 0

Safety culture means openness and transparency (8)
Openness, transparency
Justice
Talking about safety issues

8 0 0

Safety culture means compliance with regulations (7)
A large amount of regulations, rules, inspections, and documents

control safety
Compliance with regulations and ISM manual

4 2 1

Safety culture means everyone’s commitment (7)
Safety issues are valued and taken into account in all activities;

safety is a priority
Safety is everyone’s concern and requires everyone’s commitment
Safety culture begins from top management

3 2 2

Safety culture means a way of dealing with safety issues (5) 5 0 0

a In this case, the key actors included DPAs, managers, and two captains
b Some of the operative personnel interviews were conducted in two groups, one had five participants, and the
other had 7. Thus, the frequencies in the third column represent the response of the group and should not be
directly compared to the frequencies of the other two columns in this table
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3.2 Safety culture evaluated via maritime inspection reports

After evaluating the conceptions of safety culture, we wanted to see how these views
were reflected in practice, and used maritime inspectors’ documents to evaluate the
implementation of the safety culture conceptions. The 21 inspection documents includ-
ed 81 defects, of which 14 were requests and 67 were guidelines for employers. Most
(26%) of these defects involved the safety of machines, tools and devices (Fig. 1;
Table 3), 12% involved the working environment on the vessels, and 10% involved
residential facilities and food services.

The defects found in the safety of machinery and tools were, for example, a lack of
protective devices when working with machines, or a lack of machine safety inspec-
tions. The work environment on board ships revealed defects such as a lack of guards,
or inadequate ergonomics in the office. The employer’s general obligations were
mentioned when, for example, occupational health care documentation was missing.
Table 3 shows examples of these defects.

The defects in the inspection reports show shortcomings in employers’ duties. These
were mostly technical shortcomings, which could be checked during the inspections.
Meanwhile, psychosocial factors, for example stress regarding working hours, were not
determined.

3.3 Current safety management procedures and practices

We further wanted to evaluate the implementation of SMS as a reflection of safety
culture and asked the interviewees about their SMS, safety procedures and the practices
implemented in their organisation or on board their ship. These conceptions are
summarised in Table 4. We also recorded some detailed items of the SMS (reporting
deviations, investigating incidents, safety discussions, norms; items detailed in Sect.
2.4) and have included this detailed information in the text after Table 4.

Most of the interviewees claimed that the SMS was established (Table 4). In one
organisation, it was still in progress. Both the key actors and the operative personnel
indicated commitment to SMS: “It’s the master’s role to facilitate and manage the SMS

Fig. 1 Deviation of defects recorded in inspection reports
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(interviewee, key actor),” and “Everyone understands the importance of the SMS
tools”. (interviewee, operative personnel).

Most of the interviewees (both the key actors and the operative personnel) described
the reporting system. They also mentioned unofficial ways of reporting, such as diaries,
phone calls and the post box in the mess room, deviations which were not documented
in official databases. When asked for more detail, they revealed that the master was the
one to report in their system; the operative personnel did not directly report deviations.
The interviews also revealed several kinds of reporting systems, and various ways in
which to define safety deviations (defects, incidents, accidents, non-conformity, obser-
vations; related to process, maritime, occupational, passenger safety or economical
risks), and that it was not always clear to operative personnel which form to fill in for
the various situations.

Audits and inspections were mentioned often (e.g., emergency equipment check-ups
and vessel inspections), as were guidelines and checklists. Although they were regarded
as useful, many felt that there were too many of them: “Paperwork is increasing in a
crazy way; you’re filling in forms all the time”. (interviewee, operative personnel).

Several interviewees related that investigations were conducted mainly by the DPA
of the shipping company, while more severe cases were investigated by Trafi or the
AIB. Safety meetings for handling deviations or occupational safety incidents were
held weekly or every 3 weeks and were initiated by the master. Emergency rehearsals,
for example, training in operative situations such as blackouts or man-overboard
situations were also mentioned; these were held every week. Some interviewees talked
about discussions after incidents or deviations, mostly the key actors; these meetings
were for learning, refreshing routines and raising awareness of the significance of
concentration and fatigue, etc. Other SMS procedures mentioned were induction
training and co-operation between masters.

One interesting finding was that one small, and old shipping company had a very
functional, light version of the SMS in use, although it was not mandatory at the time of
the study (it had been earlier). Their conceptions of safety management highlighted the

Table 3 Examples of defects recorded in inspection reports

Safety of machinery and tools

Protective device was absent or defective

Crane was not inspected

Work environment on board ships

No protective structure between quay and vessel

Defects on rails

Employer’s general obligations

Risks were not assessed

No workplace survey or occupational health services agreement available for employees

Accommodation and catering for seafarers

Defects in measurements of noise or lighting

Defects in food diary

Co-operation in occupational safety and health at workplaces

Occupational safety personnel had no training opportunities
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role of top management and deep, committed family company values related to
production, client orientation, service quality, and safety.

3.4 Prerequisites for improving safety culture (hindering and supporting factors)

We first asked the interviewees which factors they saw as hindering safety improve-
ments or the implementation of safety management procedures, and which they saw as
weaknesses, or which issues should be facilitated in the future. The interviewees’
responses are summarised in the categories below (Table 5). The extracts from the
interviews explain the findings.

Financial and scheduling pressures were most frequently mentioned as a hindrance
to safety improvements. This was especially the case in small shipping companies that

Table 4 SMS procedures in organisation or on board ship, described by 29 interviewees (key actors and
operative personnel in individual and group interviews in separate columns, and number of answers in each
study participant group)

Key
actors
(n = 12)b

Operative
personnel
(individual
interviews,
n = 5)

Operative
personnel
(two group
interviews
(n = 5, n = 7)a

SMS is established or in progress, with clear structure, organisation and roles (number of responses)

Electronic or manual version including documents, guidelines,
reports, investigations; also occupational and health plans (14)

11 3

Parts of SMS revealed by interviewees

Reporting deviations/incidents (incl. Cargo-, operational
procedures-, passenger-); also light version (17)

10 5 2

Guidelines, standard operational procedures, processes (10) 4 5 1

Audits, inspections, check-ups (10) 6 3 1

Investigations (9) 8 1

Safety meetings with personnel (7) 5 2

Emergency rehearsals (6) 3 2 1

Discussion after incidents (5) 4 1

Familiarisation, induction training (3) 3

Supervisor’s role; follow-up, feedback, meetings (3) 2 1

Co-operation between vessel managers/master and first officer (3) 3

Management’s safety review (2) 2

Safety discussions in mess room; unofficial discussions among
personnel (2)

1 1

a Some of operative personnel interviews were conducted into two groups, one had five participants and the
other seven. Thus, the frequencies in the third column represent the response of the group and should not be
directly compared to the frequencies of the other two columns in this table
b The figures in the table columns represent the number of answers, i.e., how many key actors (DPA, manager)
or operative personnel (catering/deck/engine) gave this type of answer. Each respondent could give multiple
answers. The interviewee groups are described in more detail in Sect. 2.1
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might be forced to make savings in safety solutions. As one interviewee from operative
personnel said: “It depends on money, there should be one man more, we had one
before, but he was taken away. Now recovery is impossible”. Financial and scheduling
pressures were also reflected by fatigue: Savings were made by reducing crew
resources, and sleeping conditions on the vessels were unsuitable for recovery. Eco-
nomic reasons were also behind using mixed crews (members of different

Table 5 Factors that hinder safety improvements or implementation of safety management procedures, as
claimed by 29 interviewees (key actors and operative personnel in individual and group interviews in separate
columns, and number of answers for each study participant group)

Factors that hinder safety improvements Key
actors**
(n = 12)

Operative
personnel
(individual
interviews,
n = 5)

Operative
personnel
(two group
interviews*
(n = 5, n = 7)

Financial and scheduling pressures (14) 8 4 2

Resting periods are not documented truthfully

Tight timetables; continuous fatigue

Lack of financing hinders safety improvements, strict budgets,
attempts to save, sales are priority

Heterogeneous/mixed crews of several nationalities; practical
challenges

SMS does not work in practice (11) 6 3 2

No functional reporting system; minor deviations are not reported

Lack of openness and participation of operative personnel

No competence in developing management, actions, information
flow or combining subcultures (10)

8 1 1

Areas needing development are discussed, but developments are
not implemented; actions take time or are not congruent with
original proposals

More competence and time is needed for training

Information flow is weak within and between shipping companies,
partly because of business secrets

Safety cultures differ among shipping companies

Differences between vessels in the same shipping company; how
they proceed/implement concrete corrective actions depends on
management and supervisors

Old hierarchical maritime culture (5) 3 1 1

“Old hierarchical maritime culture”, thinking is changing slowly
and cannot be influenced; previous masters move on to top
management of shipping companies

a Some of the operative personnel interviews were conducted into two groups, one had five participants and
the other seven. Thus, the frequencies in the third column represent the response of the group and should not
be directly compared to the frequencies of the other two columns in this table
b The figures in the table columns represent the number of answers, i.e., how many key actors (DPA, manager)
or operative personnel (catering/deck/engine) gave this type of answer. Each respondent could give multiple
answers. The interviewee groups are described in more detail in Sect. 2.1
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nationalities), which caused communication problems and differences in working
habits, ways of organising work and fulfilling responsibilities. Safety was seen as
requiring a common language and a shared understanding, and the interviewees felt
that some cultures could not admit their own errors, as this would mean “losing face”.

Many of the interviewees saw that SMS did not work. They often reflected that a
weak reporting system hindered safety improvement. Reporting was considered labo-
rious and the reporting threshold too high, and the interviewees said that the master
decided which issues to report and wrote the reports. The seafarers in the group
interview discussed the issue: “That (reporting incidents) has been quite weak. If
something really serious happens, only then we report, but otherwise it’s quite sparse.
Earlier, it actually happened orally and then the first officer made some kind of report”.
Although it was recommended that reporting to the top management of the shipping
company took place via the DPA, in reality, it was not clear to DPAs whether deviations
on the ships were reported. Currently, personnel did not report to the authority. It was
also claimed that corrective actions were put into practice without reporting or docu-
mentation. As one key actor said, “How does the ISM code appear to the seafarer, does
the organisation provide real prerequisites and tools for action?” (interviewee, key
actor).

It was quite often mentioned that competence was lacking in developing manage-
ment, actions, information flow or combining subcultures on the ships. For example, it
was felt that development needs were discussed but not put into action; actions took
time or were not congruent with the original proposal. One interviewee from operative
personnel mentioned: “Those papers (reported incidents) are sent by e-mail but several
just remain on the captain’s table”. In the group interview, the operative personnel
explained “It depends on who’s driving the ship. Sometimes you have to check, who’s
in charge and whom you can talk to. It depends on the person… who is interested”.

Several interviewees, both key actors and operative personnel, mentioned the “old
hierarchical maritime culture” (direct quote) as a hindrance. It was also felt that the
development needs of the operative personnel were not listened to. In their group
interviews, the seafarers claimed that: “Maritime is still one of the most hierarchical
fields in the world, it should be modernised, in 2016 it cannot be that one person gives
the orders and others obey. They’d save a lot of resources if they just asked for the
personnel’s opinions”. The hierarchy was also described as: “The wrong people make
the decisions, the personnel on the ship knows the issues, they are not listened to
enough, all the decision are made at the head office”.

We then asked the interviewees which factors facilitated or supported safety im-
provements or the implementation of safety management procedures. The responses are
summarised below. Open discussion, the fact that issues and opinions regarding lessons
learnt were shared, and mutual help and information flow were considered factors that
supported safety improvements. One interviewee described the situation: “I sent all the
January reports to the ships, summarised them as a booklet and sent it. And also gave it
to our group of executives, and they were very, very satisfied, and this is the way we are
currently proceeding, because ships have asked for this for several years now” (inter-
viewee, key actor).

Training and competence were also seen as supporting factors; competence levels
were increasing, as was the eagerness to share views and raise opinions, which was a
result of this better competence. One interviewee explained that “Younger workers are
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much more enlightened. The training of the younger first officers and chief engineers
has probably handled these occupational safety issues more, as well as human factors.
So, they can now take those issues into account, and the resistance was originally more
from the older workers, who have now retired, they agitated the younger ones…”

Co-operation and system-level activities between different partners (maritime au-
thority, foundations), the fact that actors knew each other well in a small country and
successful recruitment (e.g., giving a realistic picture of the demands of work at sea)
were also mentioned. All these issues were raised by four interviewees representing key
actors.

Other experienced strengths were (mentioned by two key actors) the key persons’
commitment to safety, functional investigation of all incidents (by AIB, Trafi or the
Ministry of Social Affairs and Health), regulations, documentation and guidelines.
Systematic organisation, proactiveness and putting plans into action were also men-
tioned as factors that support the improvement of safety culture. One key actor from the
shipping company described good systemic co-operation: “Trafi inspectors have
demanded that we fulfil the requirements; actually we’ve become closer, we have good
co-operation with more discussion, we have pondered different choices together, we
have gained guidance on how to implement demands in practice”.

As supporting factors, the following were also mentioned: a strong company culture
in which top management is committed to overall improvements, safety being part of
all activities and resources, and mandates being available if something has to be
improved. The operative personnel listed checklists, job permissions, inspections,
audits and checking equipment as factors that supported safety.

The interviewed key actors and operative personnel also spontaneously revealed
strengths and best practices during the interview, for example, teamwork, mutually
distributed knowledge of one another’s work, competence and vigilance, and group
discussions after incidents (defusing) were mentioned. Some system-level develop-
ments were in progress; for example, the VTS Centre and Trafi played an active role in
inviting maritime partners to think together about solutions to acute problems.

3.5 Summary: current state and development needs of safety culture

Figure 2 presents a summary of the main findings of the interviews and document
analysis. The box on the right contains the ideas for development needs determined
from the study findings. These are examined in more detail in the Sects. 4 and 7.

Although our document analysis showed practical examples of defects in compli-
ance with regulations and the interviews provided further information on the hindering
factors behind these defects, the interviews also revealed supporting factors that can be
interpreted as a signal of a new, positive maritime safety culture.

4 Discussion

The starting points for our study were on the one hand the rather high results of the
current level of safety culture in the Finnish maritime sector (Teperi et al. 2016), and on
the other hand, the fact that previous studies have shown that internationally, the
prevailing maritime safety culture can be characterised as bureaucratic, error avoiding
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and as representing the elite’s top-down culture, which ignores the operative personnel
(Bhattacharya 2011; Batalden and Sydnes 2014; Kongsvik et al. 2014; Almklov et al.
2014).

4.1 Conceptions of safety culture in maritime organisations

The first focus of our study was the interviewees’ conceptions of safety culture. As it
was supposed that the implementation of the ISM Code would promote safety culture
in the maritime industry, we believed that the interviewees’ perceptions could provide
us with important signs regarding the kind of safety culture that existed, and how this
safety culture could be characterised.

This study indicated that the concept of safety culture is not in common use in the
maritime organisations studied. Safety culture was considered abstract, and the inter-
viewees’ conceptions seemed to be vague and fragmented. In summary, safety culture
was seen as a certain way of acting in safety matters; valuing safety and appreciating it
in everyday work, and being able to work in a safe workplace. In more detail, the
interviewees mostly defined safety culture as openness, fairness, everyone’s commit-
ment to safety, and fluency in everyday work processes.

On the other hand, some of the responses indicated a compliance culture, an
administrative and procedural way of improving safety, also noted by Antonsen
(2009) and Schröder-Hinrichs et al. (2015). The interviewees often emphasised com-
pliance with norms and guidelines when evaluating their safety culture; the operative

Fig. 2 Summary of main findings of interviews and document analysis

Assessing artefacts of maritime safety culture—current state and... 93



personnel felt that regulation defined safety management. The technological and
procedural contribution dominated the conceptions of the interviewees, and human
performance was not the focus. Kirwan (2003) and Teperi et al. (2017a) found similar
conceptual domination in the nuclear industry, Teperi (2012) also in air traffic
management, and Hollnagel (2009) in the health care sector, despite the fact that safety
frameworks have been shifting from technical analysis to aspects such as HF, safety
culture and system analysis already for some time (Hollnagel et al. 2006; Hollnagel,
2014; Hale and Hovden 1998).

4.2 Evaluating safety culture on the basis of maritime inspection reports

The results of the first research question showed that the interviewees regarded fluency
of work and a safe work environment as the most significant characteristics of a good
safety culture, but we found that these factors were not actually realised in practice. The
second research question investigated how the inspection documents of maritime
operations indicated the current state of the safety culture. By examining the inspection
reports, we also found the issues on which inspectors focus during their inspections.

The document analysis revealed technical shortcomings, defects in the work envi-
ronment on the vessels or the lack of guidance or documentation on safety issues. One
of the main safety motivators for employees was adequate resources. Thus, providing
knowledge and training in safety issues, as well as the regular safety checks required by
law, may be interpreted as commitment on the part of management, and we assume that
defects in these safety issues reflect the safety culture of the company. If the employer
does not adhere to safety guidance, it is reasonable to assume that employees may not
necessarily be able to perform their jobs safely.

Our results also raise a question concerning the inspections themselves. The inspections
performed by the authorities seemed to highlight technical matters, and although these are
important indicators of safety level (how the employer takes care of vessels and personnel,
puts actions into practice), many psychosocial factors and HF remained absent from the
inspection reports. It is widely known that HF at the individual, work, group, and
organisational level, such as work satisfaction, communication and openness in the work
community, as well as group dynamics, have been considerable causal factors of well-
known accidents in safety critical areas such as aviation (Kirwan 2003; Reason 2008;
Dekker 2002, 2007; Teperi et al. 2015) and the maritime field (Manuel 2011; Schröder-
Hinrichs et al. 2012, 2013). However, inspections as a procedure do not reflect these key
safety factors properly. The results of the document analysis indicated that the inspectors
have (or have been forced to have) strong technical and compliance orientation in terms of
the inspection and that they lack the capacities and competencies for human element
issues. The audit system of inspection should be discussed. Most inspectors follow
regulations that require them to focus on non-compliance by using checklists. This model
of inspection can be questioned for its inability to provide a clear picture of safety.

Finally, we noticed that as a method, the inspections helped us determine the kind of
issues on which inspectors’ work focuses, and the documents were an important
indicator of maritime safety culture. The inspections stressed regulation compliance
and focused on the accuracy of the documents, not necessarily on the work reality (how
work is done; values in practice compared to espoused values; Argyris and Schön
1996; Antonsen 2009).
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4.3 Current safety management procedures and practices

The third research question sought to investigate how familiar the interviewees were
with the safety management practices and what safety management practices they
considered important. We believe that their considerations of the important practices
indicated what elements of safety culture were dominant in the daily operations in the
prevailing culture, whether Safety I was dominant, or whether any Safety II ideas were
emerging.

Guidelines, standard operational procedures and processes, as well as audits, in-
spections, check-ups and investigations, were frequently mentioned as safety manage-
ment practices and procedures in active use, indicating that these are well established
practises of safety management—and mainly represent the Safety-I perspective, as they
focus on avoiding errors and risks. Reporting deviations and incidents (including
deviations concerning e.g. cargo and actions of the crew or passengers) was also often
mentioned as an SMS practice, but later, several problems were revealed in the
reporting system, which may represent the weakest link in maritime safety manage-
ment. This is the same finding as that of several other earlier studies (e.g. Anderson
2003; Ek and Akselsson 2005; Oltedal and McArthur 2011).

A smaller proportion of the findings concerned safety meetings with personnel,
emergency rehearsals, discussing incidents or induction training. Even fewer comments
concerned the supervisor’s role: his follow-up, feedback and arrangement of meetings.
A few interviewees mentioned co-operation among captains and first officers, manage-
ment’s safety reviews, safety discussions in the mess room or other unofficial discus-
sions among personnel. This kind of employee empowerment and management com-
mitment is considered one of the key factors in creating a good safety culture (Flin et al.
2000; Dekker 2002, 2007; Wiegmann et al. 2002; Antonsen 2009), also indicating
Safety-II thinking, and would be an essential element in future work when proceeding
to improve maritime safety culture.

4.4 Prerequisites for improving safety

We thought that by investigating interviewees’ perceptions of the prerequisites (hin-
dering and supporting factors) for improving maritime safety culture, we could deter-
mine the possibilities to promote resilience, Safety II and a HF approach in maritime
safety management. These have been topical issues in the maritime and other safety
critical fields for some time (Dekker 2002, 2007; Hollnagel 2014).

To better understand the development needs of maritime safety culture, we
asked the interviewees what they saw as the factors that hinder the improvement
of safety. Although they recognised that a functional reporting system was the
cornerstone of SMS, they felt this kind of active reporting system was lacking;
minor deviations were not reported, and operative personnel did not report inci-
dents themselves, but via the master. It is obvious, that openness and the partic-
ipation of the operative personnel should be increased, to determine indicators of
“work-as-done” and local knowledge, which is highlighted in the Safety-II per-
spective. Evidence-based, practical examples of how this is implemented with
participative methods have been described in several workplace interventions (see
for example Teperi and Leppänen (2011) in air traffic control, Teperi et al. (2017a)
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in nuclear industry and Teperi et al. (2017b); Teperi and Puro (2016) in maritime).
As safety meetings with seafarers’ representation are demanded by MLC (2006),
one way in which to proceed would be for administration, HR and/or occupational
health and safety officers (presumably with the help of external HF experts) to
arrange roundtable discussions together with operative personnel instead of strict
auditing meetings with the aim of checking compliance. Development needs and
action plans for these, delivered bottom up (as in Teperi and Leppänen 2011),
would highlight seafarers’ practical needs in terms of work and safety.

An old hierarchical maritime culture, slow changes in ways of thinking and a
feeling of not being able to influence changes were often mentioned in the
interviews, and earlier studies have found these same signals (e.g., Kongsvik
et al. 2014; Almklov et al. 2014). Based on these results, it seems that the ISM
code has failed to offer ways for operative personnel to participate or to give them
an active role to play in fulfilling the aims of safety management and that these
kinds of procedures and practices are still in progress. We must remember that the
ISM is only a framework, which shipping companies and other maritime actors try
to follow and implement in varying ways. But, do officers’ professional orienta-
tion and competence support this kind of participative development? If not,
shipping companies should have well-established ways (tools, models, processes
and practices) with which to involve their personnel in safety. The key to this
development would be to support the creation of positive safety thinking by, for
example, also reporting successes and fluent work processes, not only incidents,
risks and errors, as this may encourage a blame culture and feelings of guilt
among operative personnel (as in aviation, Teperi et al. 2015; the nuclear
industry, Teperi et al. 2017a, 2018; and other fields, Teperi 2016; 2018).

The interviewees felt that several safety problems were due to commercial and client
pressures, an issue also found earlier by Bhattacharya and Tang (2013). According to
some, the shipping companies had strict budgets and attempted to make savings at the
expense of safety, and others felt that sales were prioritised. Some companies used
heterogeneous crews as this lowered costs, but having several different cultures within
teams caused practical challenges to work routines and communication. Resting
periods were also neglected during work shifts, and fatigue and time pressure were
seen as hindering factors. The same factors were found by Bhattacharya (2011) who
claimed that sociological factors influence the practice of incident reporting in the
shipping industry.

The supporting factors described by the interviewees indicated that open dis-
cussions, good team performance on ships and the maritime system level among
actors already existed. This development should be more strongly supported and
strengthened in the future. Open discussion, the fact that issues and opinions
regarding lessons learnt were shared, and mutual help and information flow were
considered factors that supported safety improvements. Training and competence
were also seen as supporting factors; competence levels were increasing, as was
eagerness to share views and raise opinions, which was a result of this better
competence. Co-operation and system-level activities between different partners
(maritime authority, foundations), the fact that actors knew each other well in a
small country, and successful recruitment were also mentioned. Other experienced
strengths were the key persons’ commitment to safety, functional investigation of
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all incidents (by AIB, Trafi or the Ministry of Social Affairs and Health), regula-
tions, documentation, and guidelines. Systematic organisation, proactiveness and
putting safety plans into action were also mentioned as functional factors of safety
culture.

It is interesting that without being asked directly, the interviewed key actors and
operative personnel spontaneously revealed strengths and best practices during the
interview, for example, teamwork, mutually distributed knowledge of one another’s
work, competence and vigilance, and group discussions after incidents (defusing).
Some system-level developments were in progress; for example, the VTS Centre and
Trafi played an active role in inviting maritime partners to think together about
solutions to acute problems. Their role could be even stronger in future maritime safety
improvement.

All the factors revealed in this study indicate that motivation and competence for
proceeding with maritime safety culture improvements exists, and thus it is important to
strengthening these factors in the future.

5 Methodological comments

In the first part of this research project (SeaSafety, Study I; Teperi et al. 2016, see details
in Sect. 1.2), we noticed the limitations of quantitative methods for assessing safety
culture and its artefacts. The complexity of using questionnaires that were too exten-
sive, with too many items, has also been criticised by Nielsen et al. (2016). In this
study, we used qualitative methods (interviews, document analysis) to determine the
conceptions and orientations of maritime safety culture (i.e., basic assumptions about
levels of safety culture; Schein 1992; Guldenmund 2010).

The results of this study revealed that using mixed methods for studying safety
culture can provide a multifaceted “bigger picture” of the safety culture process and its
phenomena, which is not possible using only single methods (Antonsen 2009;
Guldenmund 2010; Zwetsloot 2014). This study also had a multi-skilled research
group, consisting of a psychologist, an expert in maritime studies, and engineers.
Furthermore, we had different maritime actors, from shipping companies to VTS,
authorities and associations representing the maritime system. We highly recommend
this systemic method for other future safety culture research.

The use of document analysis as part of determining safety culture needs to be
examined in more detail. The conclusions we drew on the basis of the inspectors’
documents may be questioned, because we had no standard level of how many
inspection observations would reflect a poor or good safety culture. Thus, we
decided to use the documents to indicate the object reality on the ships, the work
environment that the interviewees also stressed in their safety culture definitions.
Finally, we noticed that as a method, the inspections helped us identify the kind of
issues on which inspectors’ work focuses, and the documents were an important
indicator of maritime safety culture. The inspections stressed regulation compliance
and focused on the accuracy of documents, and not necessarily on the work reality
(how work is done; values in practice compared to espoused values; Argyris and
Schön 1996; Antonsen 2009). Finally, the documents highlighted technical issues
rather than psychosocial factors or HF, despite these having long been the focus of

Assessing artefacts of maritime safety culture—current state and... 97



safety science (Dekker 2002, 2007; Reason 2008; Hollnagel et al. 2006; Schröder-
Hinrichs et al. 2012, 2013). The weakness of our document analysis was that it only
used OSH inspections, and no other inspections made by maritime inspectors,
classification societies or clients such as oil majors.

We used slightly different interview themes for key actors and operative personnel.
We tried to focus on the work orientation of the group, rather than asking the ship
personnel overly-abstract questions. The interviews of the operative personnel revealed
positive indications of safety management on vessels, even before we asked about
supporting factors at the end of the interview. Stressing risk factors may also reflect the
domination of individual- and error-based Safety-I thinking among the researchers
themselves (Hollnagel 2014; Almklov et al. 2014; Teperi et al. 2017a, b).

6 Future research and practical implications for maritime organisations

As the weaknesses of open sharing and reporting have long been prevalent
phenomena in maritime, we conclude that a new kind of positive safety thinking
is needed; one that uses concrete tools to support the creation of a just culture by
including the operative personnel bottom-up, through open sharing (Teperi et al.
2015, 2017a, b; Teperi and Puro 2016). Aviation has implemented a wide lessons-
learnt culture, more actively than many other safety-critical fields (Teperi and
Leppänen 2010; Dekker 2007). One part of this is a system in which operative
personnel report not only within their own organisation but also directly to their
authority (with the idea that they are heard, their proposals are implemented and
their reports influence decision-making). This kind of process was still in progress
in the Finnish maritime industry at the time of this study, when legislation was
undergoing changes. However, there has been much debate on decreasing regula-
tion (also in the rail sector and aviation in general) in such a way that the actors
themselves could take more responsibility for their own functions, and the role of
regulator/authority would shift from traditional controlling to auditing system
indicators (not operative details), and mentoring and supporting the actors.

Balancing business and safety is an enormous theme, and we were unable to
examine it in greater detail in this article. Nevertheless, we found several indications
of problems connected to fatigue and crew resources, and safety solutions to these
challenging issues would demand wide-ranging system-level co-operation in the future
(through open and fair co-operation among medical experts, authorities, shipping
companies, foundations and trade unions).

What should be done? Who should do it? To achieve an accurate, systematic line of
improvements, we suggest development measures at all levels: those of policy, proce-
dure and operations.

We make the following proposals:

– At the international maritime level, IMO should proceed with revising the ISM
code, applying modern safety culture and human element competence (see e.g.
ICAO 2009; Schröder-Hinrichs et al. 2013; Teperi et al. 2017a, b)

– At the national level, authorities could play an even more active role in supporting
operative personnel and highlighting local knowledge and work-as-done. One way in
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which to implement this would be to make a continuous effort to promote safety by
using multimethod scales to monitor safety and safety culture levels. The different
maritime partners should have joint tools, system co-operation and learning practices.

– At the local level, in shipping companies, joint forums should be set up that utilise
group techniques (e.g. work process analysis; Teperi and Leppänen 2011) in which
the work processes and development needs of operative personnel (including safety
issues) are made visible and put into practice. On board ships, supporting demo-
cratic dialogue requires the authority and role of the captain to be flexible in normal
to risky situations, which in turn demands awareness of different work roles.

– At the individual level, good competence, responsibility and activeness in safety
issues should be promoted by both the organisation and the maritime system.

7 Conclusion

In this study, we found that although the implementation of the ISM code has promoted
safety culture in the Finnish maritime sector, maritime safety culture has not yet
proceeded from Safety-I thinking to Safety-II, despite this perspective being highlight-
ed in current safety research. First, the focus of safety management is on technical
issues rather than on improving resilience. Second, faith in rules and compliance is
strong. Third, safety is currently more often managed in a top-down than bottom-up
manner. Fourth, human performance is seen as error based, and this hinders open,
participative safety improvements. Is the ISM code missing its potential to improve the
safety level of the maritime field? In the future, the code could apply more to modern
safety thinking (Safety-II), which consists of proactive, systemic and participative co-
operation and learning processes that focus on the human element and work-as-done.
The scope should shift to cover actionable factors. This new scope demands new
practical frameworks and tools for safety experts, and management by regulatory
bodies, shipping companies, research institutes and maritime education. In practice,
bottom-up workplace interventions should be conducted which take the local knowl-
edge of the operative personnel better into account in decision-making and everyday
work. Concretely applying HF at individual, work, group and organisational levels in
SMS may be a practical way in which to proceed to the Safety-II perspective (Teperi
et al. 2015, 2017b, 2018), as factors supporting and maintaining safety are the focus.
However, previous or current maritime safety studies have not shown this aspect, and
the Safety-II literature does not contain many practical examples of implementations.
To improve maritime safety culture in a concrete way, policy, procedures, and practical,
concrete tools and models need to be used through co-operation with maritime actors,
on all levels of the maritime system. We have made suggestions in this article for how
each maritime system level can achieve this improvement.
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