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Abstract: This paper assesses the safety practice of the shipping industry using primary evidence from responses to a questionnaire on safety aspects 
completed by 317 seafarers who either work on UK registered vessels or hold a UK Certificate of Competency (CoC) while working on non-UK vessels. 
Hierarchical Cluster analysis has been used to classify the selected safety aspects into two clusters based on their internal consistency. Multiple 
Regression Analysis has been used to identify the parameters based on the seafarer‘s perception that, influence the safety cu lture in shipping based on 
the seafarer‘s perception. Five parameters have a particularly close relationship with safety culture: these are reporting culture; communication and 
language barrier; health awareness; importance of maritime regulations; and risk awareness. The results also highlight some areas of concern as 
perceived by seafarers. Safety practice aspects where improvements need to be made are also identified in the paper. 
 
Index Terms: Safety culture, Quantitative assessment, Cluster analysis, Maritime safety, Factor analysis, Multiple Regression analysis, Human error. 

———————————————————— 

 

1. INTRODUCTION 
Environmental conditions, technical failures, human errors 
and cargo related factors are the main factors causing 
accidents on ships [1]. Rothblum [2] argued that most 
accidents happened due to a combination of human error 
and organizational factors people performed. Apart from 
causing loss of life and personal injury, property damage 
and pollution, serious accidents also lead to alterations to 
the regulatory system applicable to shipping. The sinking of 
the ‗Herald of Free Enterprise‘ turned the attention of policy 
makers towards safety management and  triggered the 
establishment of the International Safety Management 
(ISM) Code for the safe management and operation of 
ships and pollution prevention [3], introduced by the 
International Maritime Organisation (IMO) in mid-1998.  
The regulatory response aimed in preventing recurrence of 
accidents caused by human errors [4]. Indeed, since the 
ISM Code was implemented, the safety record of the 
shipping industry appears to have improved [5] .This is 
supported by an analysis [5] which identified a reduction by 
12.2% of the number of accidents in Greek ships due to 
human error in the period after the ISM Code was 
implemented. However, maritime accidents are still 
happening on a daily basis around the globe. A total of 
24,545 accidents have been recorded world-wide in the 
period  2005-2014 [6]. This number indicates that there is 
room for improvement either in the ISM Code itself or its 
implementation.  
 

 
 
 

Thus, research on the safety parameters and factors that 
causes accidents is topical and of practical significance. 
While the statistical analysis of accidents can illustrate the 
importance of the problem and lead to conclusions 
concerning the efficiency of regulatory changes, 
understanding the factors that contribute to the creation of 
risks is more challenging. In this respect, the perception 
and the views of seafarers working on board ships can 
provide useful insight about the prevailing safety culture 
and changes in its perception.  This paper undertakes a 
quantitative study on the seafarers‘ perception of safety 
culture in shipping industry. The main aim of this study is to 
explore the perception of safety seafarers hold through two 
related objectives: 1) relationships seafarers perceive to 
exist among various safety parameters on-board ships and 
2) identify the safety aspects the seafarers believe 
contribute most towards an improved on-board safety 
culture.  
 

2. SAFETY PRACTICE ASPECTS 
 

2.1. Definition of safety culture and its aspects 
Safety culture is defined as a product of attitudes, 
perceptions, competencies and patterns of behaviour that 
determine the commitment, style and proficiency of an 
organisation‘s health and safety management [7]. In other 
words, a blend of attitudes, values and perceptions that is 
practised or done in a workplace. The concept of safety 
culture is used to refer to the behavioural aspects 
(responses of an individual to adapt to his/her environment) 
and the situational aspects (an individual‘s action beyond 
control) of a company [8]. Oltedal [9] who studied safety 
culture and safety management within the Norwegian 
shipping industry, has pointed out that both organisational 
culture (risk perception, standards and moral principles) 
and managerial features (commitments and supports) 
influence safety. Seafarers are both part of the safety 
culture attitudes and at risk of its failures. That is why this 
research studies the seafarer‘s perception of whether 
several safety aspects, perceived as independent 
parameters, affect the safety culture in shipping, perceived 
as the dependent parameter.  
 
2.2 Ten safety practise aspects 
There is a wide range of safety practice aspects to be 
assessed. Many researchers label safety aspects differently 
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and include a variation of items within aspects that makes 
comparisons of the safety culture research to be complex. 
In this study, the researcher has studied different aspects of 
safety practice, which concern industrial practice and 
including those in shipping sector. Based on the reading, 
ten aspects/variables of the safety practise that have been 
identified in the published literature as having an impact on 
safety culture were selected and included in the 
questionnaire this research was based on. The researcher 
has improvised the scope of the existing safety aspects 
based on literature review and discussions with with experts 
in the field. An overview of the content of each aspect is 
outlined below.  
 
1. Working environment satisfaction 

Working environment satisfaction is achieved when the 
work place is safe, supportive and understanding. Such a 
work place enables personnel to perform effectively  [10] 
and influences an individual‘s perspective on risk and safety 
in shipping sector [11]. However, seafarers are also 
exposed to stress factors in working environment such as 
adverse weather, noise, high job demand, shift work and 
isolation from family and friends [12]. Conversely, studies 
shows there is a positive connection between work 
environment and job satisfaction on the one hand and 
improved work performance on the other hand [13]. 
Therefore, working environment satisfaction aspect is 
definitely has to be studied as it has an important role in 
safety practice. 
 
2. Reporting culture 
A reporting culture encourages institutionally the seafarer to 
report incidents or anomalies using a well-functioning 
reporting system which is then used further to prevent 
similar occurrence in the future [11]. However, studies have 
showed that a reporting culture is lacking in the shipping 
industry [14] despite the compulsory character of The 
International Safety Management Code (ISM Code) which 
requires shipping companies to establish a system for 
reporting incidents and near misses [15]. Therefore, 
reporting culture aspect is vital to be studied as it can help 
to find the best practices for near miss reporting and to 
improve utilisation of reporting in shipping. 
 
3. Communication and language barrier 

Communication is vital to guarantee that the right people 
are kept informed of the state of the system in order to 
make the right moves and decisions [11]. Holt [16] claimed 
that good communication is an important element of safety 
that could result in better safety standards and effect of 
safety policies. The use of a common language is crucial for 
efficient communication in the normal daily work both on 
board the ship and in seeking assistance from the 
managing office. The ISM Code requires shipping 
companies to ensure that all personnel receive all the 
information on the safety management system (SMS) in a 
language understood by them. The company should also 
ensure that the ship‘s personnel are able to communicate 
effectively while carrying out their duties related to the SMS 
[15]. This has strengthen the fact that communication and 
language barrier is an important aspect in safety practice 
that needs to be studied. 
 

 
4. Competency level 
The competency level of employees depends on effective 
education and training. Inadequate education and training 
are among the causes linked to accidents in the maritime 
sector [17]. In this study, seafarers were asked to assess 
their competency level they believe they reflect and how 
such level contributes towards the safety of the ship‘s 
operation. Based on regulation requirements, seafarers are 
require to have specific training and able to display the 
abilities require by their job and have examined and 
deemed competent. Hence, the competency level aspect is 
another important factor of safety practice that needs to be 
studied.  

 
5. Shore management support 
Shore support is crucial to assist a ship to perform all 
operations smoothly and safely. These safety aspects 
assesses the importance of ship-shore interface 
management in achieving safety on-board the ship [18]. It 
addresses the question whether the needs of seafarers 
such as information and advice on safety and work-related 
issues, healthcare and training is being received. In fact, 
the shipping trade or activities cannot survive only with the 
help of ships and seafarers, and therefore the interference 
and support from shore management is important. Without 
the involvement of shore management support, it is not 
possible for a ship to perform all the operations on its own. 
Hence, this brings in the need to study the importance of 
shore management support. 
 
6. Health awareness 
In this contex, health awareness is defined as conscious 
perception of physical and health status that allows one to 
recognise harmful life style or surroundings that could affect 
their health. It is also defined as the pursuit of optimum 
health [19]. This parameter is assessed by a number of 
questions related to the seafarer‘s routine and lifestyle. 
Studies have revealed that poor health awareness could 
increase the risk of fatigue or injuries and also will diminish 
work performance and safety [20]. Studies have also 
showed that health related issues among seafarers has 
increased by 50% upon boarding ship. For example, the 
physical and psychosocial stresses among seafarers 
remain significant despite the improved environment on 
board ships. Seafarers‘ health is always being affected by 
poor management strategies, reductions in crew sizes 
which eventually increases the working hours, and overload 
of paperwork which have the potential to led to fatigue [21]. 
Therefore, health awareness is an important aspect of 
safety practice that needs to be studied. 
 
7. Safety culture 
Perceptions of senior managers towards safety in an 
organisation are reflected in the safety culture and 
behaviour of workers [22]. This aspect comprises items 
such as following safety procedures; sufficient safety 
training; frequent fire drills; and adequate training in 
emergency procedures. This parameter asks the seafarers 
about their overall perspective of safety culture on ships. It 
is then used as the independent parameter and compared 
with the seafarer‘s answers on other safety aspects to 
assess which of these aspects were consistent with 
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responses of good safety culture prevailing. On the other 
hand, everything to do with shipping has to have an 
element of safety culture, which makes people to aware 
about working safely [23]. Without an effective safety 
culture people would not aware about preventing accidents 
and simply deal with them as and when they happen. This 
is the reason the safety culture aspect is included in this 
study. 
 
8. Importance of maritime regulations 
Safety regulation and its implementation influences 
industrial performances of hazardous activities from health, 
safety and environmental considerations [24]. In the 
shipping industry, safety regulations can decrease the 
frequency of accidents and also motivate  maritime 
organisations to take safety precautions more seriously 
[25]. The seafarer‘s perception on importance of maritime 
regulations will be assessed by several questions related to 
the seafarer‘s responsibilities and compliance to the 
regulations. It is important for the seafarers to fully 
understand and obey the regulations and hence, this aspect 
is included in this study to determine whether the seafarers 
in the UK shipping industry are aware, the importance of 
maritime regulations as a part of safety practice. 
 
9. Risk awareness 
Risk is the combination of the frequency and the severity of 
the consequence [26], which clear two components of the 
likelihood of occurrence and the probability of severity of 
the unpredictable consequences. Seafarer‘s risk awareness 
is an indicator of the actual shipboard safety level such as 
hazard, gain or loss and uncertainty [27]. It may be directly 
or indirectly affected by an organisation‘s safety 
management procedures [28]. As an initiative, in Norway, 
many regulations have been implemented as priority is 
given to safety in the offshore industry. The existence of 
hazardous risk that lead to risk of occupational accidents 
and major accidents highlight the importance of having 
such regulations [28]. Therefore, it is important for a 
seafarer to aware and be alert of any risk around on the 
ship as it could prevent casualty. In this section, the level of 
risk awareness among the seafarer‘s is assessed based on 
questions related to their working procedures and styles. 
Hence, risk awareness is a vital aspect to study safety 
practice in the UK shipping industry 
 
10. Job satisfaction 
Job satisfaction is closely linked with performance.  A 
satisfied work force will create a good atmosphere within 
the organisation or on board, which will encourage the crew 
to perform better and thus enhance the safety. Moreover, a 
person with high level of job satisfaction, will portrait 
positive attitudes towards the job, while a person with low 
level of satisfaction will possess negative attitudes towards 
the job [29]. An organisation plays an important role to 
create a satisfied work force [29]. For example, working 
environment based on contract length, schedule and time 
off, ship life category, continuous support and motivation 
from the company and supervisor, and professional 
development will attract and motivate employees to keep 
coming to work and achieve better work performance [30]. 
Since job satisfaction has a huge impact of work 

performance, it is important to include this aspect to study 
the safety practice in the UK shipping industry. 

3. DATA AND METHODOLOGY 
A quantitative questionnaire-based survey method has 
been used to identify the relationships in the seafarer‘s 
perception among the ten safety practices. The process 
used to collect the relevant data is described in the 
following sub-section. 
 
3.1. Identify study aim and objectives 

The main aim of this study is to explore the perception of 
safety seafarers hold through two related objectives:  
1) relationships seafarers perceive that exist among various 
safety practice aspects on-board ships and 2) identify 
safety aspects that shipping personnel believes contribute 
most towards an improved on-board safety culture.  
 
3.2. Study design 
For this study, a questionnaire survey based quantitative 
method was undertaken. There are three main types of 
quantitative research methods, namely: descriptive; 
experimental; and causal comparative [31]. In this study, a 
descriptive method was adopted to develop an 
understanding of the perception of safety culture on board 
ships. A descriptive method examines a situation, which is 
the safety practice in shipping industry and involves 
identification of features of a particular phenomenon based 
on a questionnaire survey by exploring  the correlation 
between two or more variables. After the indicators and 
variables of interest have been identified (Section 2.2) and 
their components have been defined, the researcher can 
begin designing the questionnaire. Design of the 
questionnaire can be split into three elements [32] such as: 

 Determining the questions to be asked. 

 Selecting and specifying the question type. 

 Designing the question sequence and overall 
questionnaire layout. 

 
Determining the questions to be asked 
In this step, a connection needs to be developed between 
the research aims and the individual questions by the 
research issues. In this study, the relevant questions were 
determined based on the literature as discussed in Section 
2.2. A total of 61 questions related to 10 different safety 
practice aspects were developed. Selecting and specifying 
the question typesIn this study, closed-ended questions 
were used. There are several reasons for choosing the 
questions of this type such as: 

 These are easier and quicker as the respondents of 
the study are busy and not all the time available on 
shore. 

 It is easier to compare the answers of different 
respondents. 

 The answers are easier to code and analyse 
statistically. 

 
Designing the question sequence and overall 
questionnaire layout 
A good questionnaire should avoid unnecessary headings 
and numbers. It includes a title with the questions and 
answer choices attractively and neatly laid out [32]. The 
Likert scale was used to develop the questionnaire. The 
questionnaire for this study uses a 6-point scale such as: 
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Don‘t Know, Strongly Disagree, Disagree, Not Sure, Agree 
and Strongly Agree. The numeric value assigned for this 
scale is starting at 0 and finishing at 5.  
 
3.3. Data and sources  
 
3.3.1. Data 
Data to be used for the analysis is derived from answers to 
specific questions in the questionnaire. The questions were 
based on the 10 safety practice aspects identified as 
important in the relevant literature. A total of 64 close-ended 
questions with answers on a 5-point scale (1-5) were 
chosen.  The reasons behind choosing questions of this 
type are: a) that they are easier and quicker to answer; b) 
that it is easy to compare the answers of different 
respondents; and c) that the answers are easier to code 
and analyse statistically.  
 
3.3.2. Identity of respondents 
The survey was conducted in two different places: a 
Maritime Academy (Location A) with 142 respondents and a 
Shipping Company (Location B) with 175 respondents. 
According to the ethical elements of research [33], the 
identities of the individual respondents or 
companies/institutions involved in the study are  kept 
confidential. The ethic submission and approval has been 
attached in Appendix A. Seafarers involved in this study 
include ship engineers, bridge officers, ratings and cadets. 
The respondents comprised seafarers of various 
nationalities who work on UK registered vessels or who 
hold the UK Certificate of Competency (CoC) but work on 
non-UK registered vessels. 
 
a. Pilot study 
A pilot study was conducted prior to the main study to 
determine if the structure and questions of the 
questionnaire are yielding the kind of information that is 
needed. The pilot study took place in Maritime Academy A 
with 30 respondents. After completing the pilot study, 
improvements were made to the study design and the 
research process (refer to sub-section 3.4.2, a. Pilot study). 
 
b. Main study 
The study survey took place in the two different places with 
317 respondents in total.  
 
3.4. Variables and methods of analysis 
 
3.4.1. Variables 
Safety culture as assessed by the seafarers was chosen as 
the dependent variable. The other nine parameters 
(working environment; reporting culture; communication 
and language barrier; competency level; shore 
management support; health awareness; importance of 
maritime regulations; risk awareness and job satisfaction) 
were considered as independent variables potentially 
contributing to safety culture. This choice is based on the 
literature, which suggests that the nine safety aspects have 
influence and will affect the safety culture. Moreover, 
researchers such as Ek et al. [34], Zohar [35] and Havold 
[36]   have claimed in their research that these safety 
aspects are important to measure safety culture. In this 
study, safety culture is not measured independently. 

Instead, it is derived from the seafarer‘s questionnaire 
responses. Thus, this study analyses the link between 
safety culture and the other parameters in the seafarers‘ 
perception. Only if it is assumed that, the perception of 
seafarers about safety culture is an objective measure of 
safety culture the study can be interpreted as informing on 
safety on board ships. It is not clear whether such an 
assumption holds true. However, in the absence of other 
objective measures of safety culture, which is said to reflect 
what happens when no-one is watching, the perception of 
seafarers is considered as a good descriptor that can be 
relied upon, always aware of the practical limitation of 
deriving all data from the same source and the same 
questionnaire. In statistics, a dependent variable is the 
variable being tested and measured in an experiment. An 
independent variable is one that is changed or controlled in 
an experiment to test the effects on the dependent variable 
[37]. To identify the relationship between dependent and 
independent variables, a hypothesis is developed.  The 
hypothesis is a formal statement that presents the expected 
relationship between an independent and dependent 
variable [38]. A null hypothesis H0  is the commonly 
accepted fact and it is the opposite of the alternate 
hypothesis Hn. Generally, researchers come up with an 
alternate hypothesis; one that they think explains a 
phenomenon, and then work to reject the null hypothesis 
[38]. The hypotheses H0 and Hn in this context are as 
follows. 
General H0: The nine safety aspects collectively do not 
have a positive impact on safety culture in the perception of 
seafarers. 
Hn (n = 1,2,3, …, 9): The safety aspect has positive impact 
on safety culture in the perception of seafarers. The safety 
aspects are as following: 
H1:  Working environment; H2:  Reporting culture; H3: 
Communication and language barrier; H4: Competency 
level; H5: Shore management support; H6: Health 
awareness; H7: Importance of maritime regulations; H8: Risk 
awareness; and H9: Job satisfaction.  
 
3.4.2 Methods/techniques of analysis 
 
a.  Pilot study 
Firstly, in the pilot study, a reliability analysis was 
conducted to measure the internal consistency of the 
questionnaire. This is an important concern when a 
psychological test is used to measure some quality or 
behaviour [39]. It is a way to measure the relationship of 
group of questions with each other where, it will be an 
important criterion to decide whether it is appropriate carry 
out survey in a bigger scale and to attain the intended 
results. Cronbach‘s alpha, α determines the internal 
consistency, which is represented through a set of variables 
as shown in Equation 1. A value of α above 0.6 indicates a 
high degree of internal consistency [40].   

   
    

  (   )   
                                     (1) 

Where    number of items in a section of a questionnaire, 

and     = average inter-item correlation (average correlation 

between the question scores). The findings of the reliability 
analysis of the pilot study are summarised in the Table 1. 
Due to low correlations, some items were dropped from the 
final version of the questionnaire to enhance its 
consistency. The   values of all the sections are 
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acceptable, as almost all alpha values exceed 0.70. The 
item-total correlations,   (correlation between the question 

score) for all the remaining items indicate good correlation. 
According to Coniam and Falvey [40], values of an item-
total correlation between 0 and 0.19 indicate that the item 
has poor correlation between other items, values of 0.2 - 
0.39 indicate good correlation, and  values of 0.4 and above 
indicate very good correlation. Therefore, the pilot study 
results showed that the survey instrument had sufficiently 
good reliability or internal consistency to enable use of the 
questionnaire for the main study. 
 
b. Main study 
 
Reliability of the survey instrument (Factor Analysis) As 
this study measures the relationship among the 10 safety 
practice aspects, therefore, it is reasonable to examine the 
questions relating to the 10 safety practice aspects to 
identify their reliability. The reliability test had been implied 
in the pilot study and for the main study. The reliability test 
was conducted using a Cronbach‘s alpha test. Cronbach's 
alpha test has been chosen in this study, to examine the 
error factors that may have occurred due to the use of a 
range of items for measuring the relationships among the 
safety aspects. Cronbach‘s alpha is based on the 
assumption that each test item measures the same latent 
trait on the same scale [41]. Therefore, if a factor analysis 
of the items indicates that, there are multiple factors or traits 
that are being measured by the items; the assumption of 
the same latent trait is violated. Therefore, this analysis is 
conducted prior to Hierarchical Cluster Analysis and 
Multiple Linear Regression Analysis. 
 
Hierarchical Cluster Analysis and Multiple Linear 
Regression Analysis 
Statistical analyses such as Hierarchical Cluster Analysis 
and Multiple Linear Regression Analysis were applied to the 
data derived from the main study using the Statistical 
Package for the Social Sciences (SPSS) [42]. Hierarchical 
Cluster analysis is an exploratory analysis that discover 
structures within the data. It is an appropriate method for 
identifying homogenous groups of objects called clusters 
[42] in which, will be useful to identify the relationships 
among various safety aspects in the perception of seafarers 
. It groups data objects based only on information found in 
the data that illustrate the object and their relationships. In 
this study, Hierarchical Cluster Analysis has been used to 
group the nine independent variables into clusters, which 
represent the distance between safety aspects based on 
Pearson correlation. Reliability test is also has been applied 
to the main study to determine the internal consistency of 
the safety aspects. The analysis was carried out based on 
the methodology introduced by Schmitt [43] where, the 
Cronbach‘s alpha values were compared to corrected 
correlations between aspects and importantly not to a fixed 
cut-off value [34]. Schmitt has also claimed that this 
analysis is sufficient for assessing the internal consistency 
than using a cut-off value. According to Ek [34], to ensure a 
high degree of internal consistency, the values of 
Cronbach‘s alpha should be significantly larger than the 
correlations between aspects corrected for attenuation. The 
relationships between the aspects based on seafarer‘s 
perception were investigated by applying variable 

Hierarchical Cluster analysis. The clustering method has 
applied average linkage (between groups) technique to 
obtain accurate evaluation of the distance between the 
variables. The measure chosen to represent the distance 
between aspects (to determine how closely related two 
aspects are) was based on the Cronbach‘s Alpha. Then, a 
multiple regression analysis was carried out including both 
the dependent parameter (safety culture) and the nine 
independent parameters to test the relationship between 
independent and the dependent parameters in the 
perception of the seafarers. It is an appropriate analysis to 
account for the variation in the dependent variable as a 
combination of linear relationship with two or more 
independent variables. 
 

4. RESULTS 
 
4.1 Reliability of the survey instrument (Factor 
Analysis)  
Table 3 presents the results obtained from assessing the 
reliability of the questions used to in measuring safety 
practice in the UK shipping industry. The table has eight 
columns. The Safety practice aspects column presents the 
10 safety practice aspects that were used to measure the 
relationships of the safety aspects in UK shipping industry. 
The observation column indicates the number of non-
missing observations for each item. The sign column 
indicates the direction in which an item entered the scale. A 
positive sign indicates that the item was entered in its 
observed format; a negative sign indicates that the item 
was reversed.  In this study, all the safety practice aspects 
measurement items were entered as observed. The item-
test correlation column shows how each item is correlated 
with the overall scale. The results in Table 3 indicate that, 
most of the items have a correlation coefficient of above 
0.5, however, all the items in working environment 
satisfaction (W1, W4, W5, W6 and W7) and reporting 
culture (R5, R6, R8 and R9) have correlation below 0.5. 
This indicates that these items need to be removed from 
the scale because it is not correlated to the overall scale. 
Table 4 presents the results after removing all the items 
from working environment satisfaction and reporting culture. 
Overall, all the items were produced correlation above 0.5 
except item safety7 and Imp4, which indicates they should 
be removed from the scale. However, removing these items 
would not significantly change the overall scale, as shown 
by their alpha values in the alpha column. Therefore, they 
were not removed in this study. Next to the item-test 
correlation column is the item-rest correlation column. The 
item-rest correlation column shows how each item is 
correlated with a scale computed from only the other 46 
items. The results in the item-rest correlation column 
indicate that all the items significantly correlated with each 
other where the correlations are all above 0.5. The other 
column in the table is the average inter-item covariance 
column, which is a measure of how much; on average, the 
items vary from each other. The results in the table indicate 
that on average the items have a variation coefficient of 
0.639. The variation coefficient demonstrates that there is 
minimal variation between the items. The last column is the 
alpha column, which can be interpreted as ―the squared 
correlation between the score a person obtains on a 
particular scale (the observed score) and the score he or 
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she would have obtained if questioned on all possible items 
in the universe (the true score)‖, [44]. The output of this 
column indicates how the alpha scale would change if the 
item was deleted from the scale. Overall, the table shows 
that the alpha coefficient if the safety practice aspects is 
0.9879, which is slightly above the acceptable value of 
0.90. This alpha value is then is acceptable because it is 
not too far from the acceptable range. This therefore 
indicates that the eight safety practice aspects were 
measuring the safety practice relationship in the UK 
shipping industry. To sum up, this section aimed to assess 
the reliability of 10 safety practice aspects in measuring 
safety practice in the UK shipping industry. The assessment 
was accomplished with Cronbach‘s alpha test. The results 
from the Cronbach‘s alpha test indicate that the questions 
from working environment satisfaction and reporting culture 
was not a good measure of safety practice. Therefore, the 
items were removed. Other questions such as Safety7 and 
Imp4 were also had low correlation; however, the items 
were not removed because its removal would not 
significantly improve the overall measurement scale. 
Nevertheless, the overall alpha scale (α= 0.9879) is above 

minimum of 0.70, which indicates that the eight remaining 
safety practice aspects were a reliable measure of safety 
practice. This means that the questions for the eight safety 
practice aspects can be used to assess the measurement 
of the relationship among the safety practice aspects in the 
UK shipping industry. 
 
4.2. Cluster analysis 
 
4.2.1. Cronbach’s coefficient alpha, observed 
correlations and attenuated correlations 
The Cronbach‘s coefficient alpha values high compared to 
the common cut-off value which is 0.6 [45] underlining that 
these nine aspects are related and measuring the same 
aspects. To ensure a high degree of internal consistency, 
the values of Cronbach‘s alpha should be significantly 
larger than the correlations between aspects corrected for 
attenuation. The results presented in Table 2 highlight a 
high degree of internal consistency, as the values of 
Cronbach‘s alpha are fairly larger than the correlations 
between aspects corrected for attenuation.

 
4.1.2. Dendrogram Relationships among ten safety 
practise aspects 
The results from the cluster analysis, in terms of the 
relationships among the nine safety practice (independent 
parameters) are presented as a dendrogram in Fig.1. The 
bars in the graph represent the strenght of the relationship, 
in which the more related the aspects, the smaller the 
distance between them. 
 
Based on Fig.1, two clusters of safety aspects were 
formed . The details of the clusters are as follows: 

 
1. First cluster: risk awareness, competency level, job 

satisfaction and shore management support. 
2. Second Cluster: reporting culture, importance of 

maritime regulations, health awareness, communication 
and language barrier, and working environment 
satisfaction. 
In the first cluster, job satisfaction and shore 

management support are closely related based on the 
perception of the seafarers. This shows that the shore 
management is giving nescessary support to the seafarers 
the job satisfaction is also higher. This finding is consistent 
with previous studies. For example, according to Newman 
et al. [46],   the findings over the    last decades suggest 
that there is a connection between organisational 
effectivess from the management perspetives and desired 
work outcome.  Slišković and Penezić [47] who studied job 
satisfaction in a sample of Croatian seafarers, found that 
most seafarers listed good company management and 
equal treatment as a special source of satisfaction. A 
continuous support and appreciation from the management 
and the willingness to accept the opinions of the personnel 
would give a positive impact in work progress. The 
management role is therefore vital to motivate the seafarers 
to work efficiently. According to the seafarers‘, risk 
awareness and competency level are also closely related  
in the first cluster. This shows that when seafarers get 
sufficient training and skills, then this will enhances their 
risk awareness. Most of the respondents considered that 

they had an appropriate competency level to work safely 
on-board despite of all the risks and obstacles. Results from 
other studies show similar results. For example, studies 
have shown that risk perception may influence risk-taking 
behaviour at an individual level [48]. Based on the 
seafarer‘s perception, an appropriate competency level is 
therefore vital to ensure the adequate level of safety of 
navigation. This will enable them to stay alert always and 
be aware of risks, which may arise anytime. A good working 
environment is described as an  environment that enables 
personnel to perform effectively [10]. As such, in the second 
cluster, working environment satisfaction and 
communication and language barrier show a very close 
relationship. This confirms that most respondents have a 
good working environment based on the ranking they have 
given on the questionnaire; this enhances communications 
and relationships among other crew. The seafarers believe 
that good communication is essential for safe performance 
and effective team. This is also important in a daily working 
environment so that all the work tasks can be conveyed and 
performed safely. In the second cluster, importance of 
maritime regulations and health awareness are also closely 
related in the perception of safarers. This specifies that the 
seafarers‘ shipping companies complied with the maritime 
regulations by giving priority to their employees‘ health 
welfare. This is an indication showing that practicing 
maritime regulations could enhance safety among 
employees. Moreover, the European Marine Energy Centre 
(EMEC) [49] has stated that health and safety is achieved 
with well established regulations. Previous studies have 
also highlighted the impact of lack of  health awareness on 
work performances. For example, studies revealed that 
poor health awareness could increase the risk of fatigue or 
injuries and also will diminish work performance [20]. 
Studies have showed that the risk of developing deseases 
or health related issues among seafarers has increased by 
50% upon boarding a ship [50].  Therefore, the role of 
regulations is believed to be vital to emphasise the 
importance of health for productive performance and 
prevent casualties as this has been proven in other 
industries too such as the offshore oil and gas sector [51].  
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Based on the seafarers‘ perception, working environment 
satisfaction and health awareness aspects are also closely 
related in the second cluster. This indicates that most 
seafarers that took part in the survey are working in a safe 
environment under the management that always particular 
about their employee‘s health which includes mental and 
physical. A good working environment will enhance the 
seafarers‘s productivity and emotions as most of them are 
from different nationalities that work thousands of miles 
away from families and are very pontential to be affected by 
stress or isolation. This finding relates to the study by 
Knutsson [52] where he has also identified an association 
between the work environment and health awareness. They 
have stated that poor work environment could lead to health 
disorders such as depression and mood disorders. 
Therefore, maintaining a good working environment should 
be a priority in all companies and on-board ships to 
promote safety and health awareness. Reporting culture  
and competency level are not closely related in the 
seafarers‘ perception.  Competency level, which is 
determined by sufficient training and skills, is crucial to 
emphasise the importance of reporting and to implement 
corrective actions appropriately. However, the result shows 
that the seafarers are not fully aware of the importance of 
the practice of reporting of incidents. In addition to that, 
reporting culture is also not closely related with shore 
management support based on the seafarers‘ perception. 
Interestingly, the result is very contrasting. Apparently, a 
continuous management support should encourage the 
seafarers to report incidents. It can be speculated that 
these results indicate that the respondents distinguish 
between the reporting of incidents on board and the quality 
of management support they receive. The lack of 
connection could be considered as a potential safety 
problem because the poor reporting culture will prevent the 
shipping companies from learning from past incidents and 
implement changes. Therefore, the management should 
play the role effectively by providing sufficient support and 
trainings to their employees. The aspect of communication 
and language barrier and importance of maritime regulation 
were not closely related according to the seafarers‘ point of 
view. Such relationship may be formed due to the result of 
poor understanding and implementation of regulations. It 
may also suggest that in the mind of the seafarer‘s the 
international character of maritime regulation would have an 
effect even where there were communication problems on 
board. However, because the maritime regulations 
themselves require the establishment of good 
communication on board the latter assumption can not be 
supported. For example, the STWC [53] convention states 
that the administrations should give priorities to 
communication and language skills in maintaining safety of 
life and property at sea and also in preventing pollution. 
Therefore, it is necessary for shipping companies to give 
more attention to issues related to communication by 
providing relevant traning and education to their 
employees‘. According to the seafarers‘, importance of 
maritime regulations and risk awareness aspects were not 
closely associated as they belong to different clusters. It is 
very interesting because in this case both variables would 
reasonably be expected to increase or decrease together 
as both the variables have influence on each other. This 
result indicates that the seafarers do not make the link 

between regulations and safety, perhaps viewing the first as 
a documentary exercise while safety being linked more with 
everyday activities onboard. The risk here is that if 
regulations are not understood as contributing to safety 
onboard they may be attended to as bureaucratic or legal 
tasks and thus not implemented in an efficient way.  
Competency level and communication and language barrier 
aspects were also not closely connected based on 
seafarers‘ opinion. This again may indicate that the 
perception of competency is a personal one and not one of 
the officers and the crew as a team or, reversely, that they 
do not perceive their ability to communicate as part of their 
competency. This may also indicate a safety risk as 
seafarers may consider themselves competent despite any 
communication problems onboard. Therefore, shipping 
companies should, perhaps place more emphasis in crew 
performance as a team in addition to the statutory 
requirements of relevant personal training.  Based on 
seafarers‘ perception, job satisfaction showed a weak 
relationship with working environment satisfaction. In 
theory, a good working environment that gives priority to 
safety and well being of the workers will always gives job 
satisfaction. However, the anticorrelation point out a 
complication either in the working environment or with the 
job. Various studies have revealed a positive connection 
between work environment and job satisfcation [13]. This 
result indicates that the working environment of the 
respondents may not be safe or affected by other factors 
such as long working shifts, lack of sleep and noisy 
environment. The analysis was also performed in two 
subsets, one representing the perception of seafarers with 
more than 10 years experience (Fig.2) and one for the 
seafarers with less than 10 years experience (Fig.3). The 
perception of seafarers with more than 10 years experience 
are different than the perception of seafarers with below 10 
years experience. The main difference is that the 
perception of seafarers with above 10 years of experience 
has formed 3 clusters while those with less than 10 years 
experience has formed 2 clusters. Aspects such as working 
environment satisfaction, health awarenes and 
communication and language barrier are clustered together 
in both Fig.2 and Fig.3 dendrograms. This indicates that the 
both group of seafarers believes health awareness and 
communication and language barrier have influence on 
working environment satisfaction. The results from Fig.1, 
Fig.2 and Fig.3 can be related to the findings of Ek et al. 
based on data collected from Swedish ships [34]. Ek et al. 
has used nine safety aspects and four of them namely work 
situation, reporting, communication and risk perception are 
similar to the aspects has used in this study. Though the 
name of the safety aspects used are not identical, they 
have the same description in the clustering. Ek et al. has 
found that work situation, communication and reporting 
belong to the same cluster similar to the findings on Fig.1 
and Fig.3. Fig.2 also can be related to Ek‘s findings  where, 
aspects such as work situation and communication have 
formed in the same cluster. This strongly supports the 
results that most seafarers have the same perception on 
the connection of these three factors and also gives 
confidence to the methodology followed and the analysis 
made. There is however, also, a difference between the 
results of Ek and this study because, all the three 
dendrograms from Ek‘s findings have two clusters whereas, 
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in this study, only two dendrograms have formed two 
clusters and one formed three clusters. As our analysis 
indicates three clusters when the years of experience are 
taken into account and discrepancy could be due to the age 
of participants but also to other demographic differences 
(companies, nationalities, age and number of respondents) 
not explored on either of the two studies.  
 
4.2 Multiple Linear Regression analysis 
This study examines whether, in the mind of  the seafarers, 
the nine safety aspects (independent variables) are linearly 
correlated with safety practice.  The level of significance (p-
value) was set to p < 0.05. A low p-value (< 0.05) indicates 
that the null hypothesis can be rejected [54]. Therefore, the 
multiple regression enables the identification of 
independent variables that influencing safety practice. A 
multiple regression model involving all the variables 
included. The model was rebuilt by an iterating process 
removing at each step a variable that was not statistically 
significant at the chosen level of p-value (<0.05). Table 5 
summarises the multiple regression analysis results. The 
tables have five columns with aspects such as model 
(independent variables), unstandardised coefficients, 
standardised coefficients, t-value and significance. The 
unstandardised coefficient represents an average change in 
the dependent variable associated with a one-unit change 
in the dependent variable keeping the independent 
variables constant [55]. A standardised coefficient 
compares the strength of the effect of each individual 
independent variable to the dependent variable [55]. This 
means the higher the value of standardised coefficient 
(beta), the stronger the effect. The t-value is a standardised 
value that is calculated from sample data using t-test. T-test 
is a measure used to compare a sample mean to a 
hypothesised value during a hypothesis test [55]. The 
significance value or know as p-value is used to determine 
statistical significance in a hypothesis. Based on Table 5, 
three independent variables (communication and language 
barrier, health awareness and job satisfaction) are enough 
to describe the maximum amount of variance in safety 
culture. In addition to that, the positive beta coefficient (B) 
values of the three independent variables also shows the 
degree of relationship to the dependent variable. The Beta 
coefficient (B) is an aspect that compares the strength of 
the effect of each individual independent variable to the 
dependent variable [55]. It is also the degree of change (or 
rapidity or steepness) in the outcome for every 1-unit of 
change in the independent variable [55]. In other words, the 
B value represents the slope of the line between the 
independent variable and the dependent variable. These 
findings are supported by Ek et al. [34], who examined the 
relationships among safety culture aspects, particularly 
communication and reporting aspects where these aspects 
promote openness and insights about safety culture and 
performance among the crew. Studies have also shown 
that risk awareness may influence safety and attitudes 
towards safety [34]. Slišković and Penezić [56] have 
claimed that work-related stressors such as demands of 
job, relationships at work and change management could 
increase the risk of health issues among seafarers, where it 
may affect the safety culture. Table 6 present the final 
model of the analysis for safety practice aspects, built on 
the minimum number of safety practice parameters that can 

account for the perception of safety culture held by the 
seafarers. The table has five columns such as model, R-
value, R-square, adjusted square and standard error of the 
estimate. The R-value represents the correlation coefficient 
and R-square is a statistical measure used to determine 
how close the data are to the fitted regression line [55]. In 
other words, it is the percentage of the response variable 
variation that is explained by a linear model. The adjusted 
square is a modified version of R-square that has been 
adjusted for the number of independent variable in the 
model [55]. The adjusted square will only increase if the 
removal of insignificant variables improves the model. The 
standard error of the estimate is a measure of the accuracy 
of predictions made with a regression line [55]. In other 
words, the smaller the standard error of the estimate is, the 
more accurate the predictions are. In this study, the 
coefficient of multiple determination, R

2
, gives the 

proportion of the variation in the safety culture explained by 
the independent variables in the model. R

2 
is a statistical 

aspect that is used to measure how close the data are to 
the fitted regression line. The table shows that, when the 
five independent variables are fitted to the safety culture 
variable, the value of the adjusted R

2
 is 0.445, suggesting 

the complete model was predictive for safety culture for 
safety practice in the UK shipping industry. This means 
that, close to 50% of the variation in safety culture data as 
perceived by the seafarers are explained by the 
independent variables listed in the table. This confirms that 
the independent variables have significant effect on safety 
culture.   
 

5. CONCLUSION 
This paper analysed a new dataset developed from 
questionnaires recording the perceptions of seafarers on 
safety culture and contributing parameters. Reliability test 
(factor analysis) has been conducted to identify the safety 
practice aspects that are consistent and related to 
represent the safety culture. Cluster analysis and multiple 
regression analysis were used to explore the links between 
safety culture with nine parameters describing aspects of 
the seafarer‘s work and reflecting training, regulatory and 
safety management aspects. We have identified expected 
correlations in the perception of the safety culture and some 
aspects of safety on-board ship. However, we also 
identified lack of correlation between safety culture and 
some safety parameters, which were unexpected and 
indicate the areas where safety risks may arise from. In 
shipping industry based on seafarer‘s perception. In a 
broad sense, this research enables the following 
contributions towards shipping safety: (1) it has highlighted 
the relationships among various aspects of safety practise 
distributed on dendrogram and (2) it has identified the major 
contributing causal factors of shipping accidents based on 
seafarer‘s point of view based on the correlation between 
independent and dependent parameters. The results 
obtained are consistent with results obtained appear by Ek 
et al. [34] in a different national setting. Both studies were 
based on seafarer‘s perception and have implied similar 
analysis. This confirms that the clustering of the safety 
aspects is reproducible across seafarers‘ samples. In the 
presence of previous studies, it has eased the researcher to 
highlight the similarities and differences to be implied for the 
betterment of safety in shipping industry.  Based on the 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Sli%C5%A1kovi%C4%87%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28339415
https://www.ncbi.nlm.nih.gov/pubmed/?term=Penezi%C4%87%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=28339415
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Hierarchical Cluster analysis the relationships among the 
nine safety aspects (independent variables) have been well 
portrayed based on their internal consistency. This analysis 
was useful to identify safety aspects that are closely related 
by the cluster formation to explore their connection to be 
related to the safety culture in shipping industry. Experience 
and additional training does change the perception 
seafarers have on safety aspects as the comparison 
between the perceptions of longer serving seafarers to 
those with less experience indicates. The only similarity 
was both groups shows a relationship between health 
awareness and communication and language barrier and 
working environment satisfaction. The findings from multiple 
regression analysis have identified the variables that have 
close relationship with dependent variable (safety culture) 
based on seafarer‘s perception. For all seafarers; 
communication and language barrier, health awareness 
and job satisfaction aspects are the primary aspects that 
influence the safety culture.  Measuring safety culture 
among seafarers from their point of view can provide the 
management of shipping companies and stakeholders to 
measure and view the problems and threats in the industry 
in order to improve the safety culture. Identifying areas 
where the perception does not reflect the expected linkage 
is indicative of inefficient training or understanding of the 
linkage between the various aspects of safety. This 
suggests that such questionnaire data can be used to 
monitor safety development and improvement over time to 
further enhance the appropriate changes. Making the effort 
on safety more visible could motivate the seafarers in the 
continuous process of improving safety.  
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Table 1 
Summary Statistics 

Sections Cronbach‘s Alpha, ( ) Item – Total Correlations,   

Working Environment Satisfaction 0.651 >0.2 

Reporting Culture 0.759 >0.4 

Communication and Language Barrier 0.740 >0.3 

Competency Level 0.813 >0.5 

Shore Management Support 0.688 >0.2 

Health Awareness 0.827 >0.2 

Safety culture 0.650 >0.2 

Importance of Maritime Regulations 0.770 >0.4 

Risk Awareness 0.676 >0.2 

Job Satisfaction 0.798 >0.4 

 
Table 2 

Cronbach’s coefficient alpha, observed correlations and attenuated correlations for the nine safety aspects 
  Working 

environment 
satisfaction 

Reportin
g 
culture 

Communication 
and language 
barrier 

Competen
cy level 

Shore 
management 
support 

Health 
awarene
ss 

Importanc
e of 
maritime 
regulation
s 

Risk 
awareness 

Job 
satisfaction 

Working 
environment 
satisfaction 

0.66 0.70 0.77 0.51 0.70 0.67 0.77 0.74 0.71 

Reporting 
culture 

0.50 0.78 0.64 0.41 0.59 0.52 0.67 0.60 0.61 

Communication 
and language 
barrier 

0.54 0.49 0.75 0.69 0.76 0.58 0.77 0.68 0.74 

Competency 
level 

0.37 0.32 0.53 0.76 0.45 0.43 0.61 0.51 0.54 

Shore 
management 
support 

0.53 0.49 0.61 0.37 0.86 0.71 0.66 0.60 0.66 

Health 
awareness 

0.50 0.42 0.46 0.35 0.61 0.86 0.72 0.67 0.69 

Importance of 
maritime 
regulations 

0.42 0.40 0.45 0.36 0.42 0.45 0.46 0.94 0.87 

Risk awareness 0.52 0.45 0.50 0.38 0.48 0.53 0.55 0.73 0.85 

Job satisfaction 0.49 0.46 0.55 0.40 0.52 0.54 0.50 0.62 0.72 

*Cronbach‘s coefficient alpha values are presented in bold and in the diagonal, observed correlations between safety aspects are below the diagonal 
and correlations corrected for attenuation are above diagonal 

 
Table 3 

Reliability test results for survey instrument (Factor Analysis) 

Safety 
Practice 
Aspects 

Obs Sign 
item-test 
correlation 

item-rest 
correlation 

average 
interitem 
correlation 

alpha Item lable 

Working environment satisfaction 

W1 317 + 0.103 0.0765 0.4682 0.9794 
The working 
environment on-board 
is very friendly. 

W4 317 + 0.1086 0.0821 0.4681 0.9794 
The working 
environment is 
organized. 

W5 316 + 0.1029 0.0764 0.4682 0.9794 I feel safe working here. 

W6 317 + 0.0921 0.0655 0.4685 0.9794 
Working procedures are 
clear and well written. 

W7 317 + 0.0404 0.0137 0.4698 0.9795 
My work is appreciated 
by the company. 

Reporting culture 
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R5 317 + 0.0607 0.0341 0.4693 0.9795 
Reports are always 
taken seriously. 

R6 317 - 0.0146 -0.0121 0.4705 0.9796 
I report if I accidentally 
damage equipment on-
board. 

R8 317 - 0.035 0.0083 0.47 0.9795 
Previous reports are 
useful for up-coming 
voyages. 

R9 317 - 0.0412 0.0145 0.4698 0.9795 
I learn much from past 
reports. 

Communication and language barrier 

com2 317 + 0.8967 0.8913 0.4474 0.9776 
All the instructions are 
easily understood. 

com3 317 + 0.8978 0.8924 0.4474 0.9776 

I have received 
sufficient training on 
how to communicate in 
emergency situations. 

com4 317 + 0.6525 0.6367 0.4538 0.9782 
It is easy to talk with 
team members. 

com5 317 + 0.6448 0.6287 0.454 0.9782 
It is easy to talk with the 
Master and Officers. 

com6 317 + 0.6444 0.6284 0.454 0.9782 
I can deliver any 
messages/ideas/instruct
ions clearly. 

com7 317 + 0.7056 0.6918 0.4524 0.9781 
Language differences in 
multi-cultural crews are 
not a threat to safety. 

com8 317 + 0.8977 0.8923 0.4474 0.9776 

There is good 
communication on this 
ship about safety 
issues. 

Competency Level 

competency1 317 + 0.8986 0.8933 0.4474 0.9776 
I have good knowledge 
about my job. 

competency2 317 + 0.8982 0.8928 0.4474 0.9776 
I have received the 
appropriate education. 

competency3 317 + 0.8975 0.8921 0.4474 0.9776 
I have received the 
training necessary to 
work safely on this ship. 

competency4 317 + 0.897 0.8916 0.4474 0.9776 
The training I have 
undertaken is relevant 
in practice. 

competency5 317 + 0.8971 0.8917 0.4474 0.9776 

The training and 
education I have 
received are essential 
for me to work 
effectively. 

Shore management support 

shore1 317 + 0.8987 0.8934 0.4474 0.9776 
The company 
management staff are 
friendly. 

shore2 317 + 0.8987 0.8934 0.4474 0.9776 
Management support 
the employees to 
perform well. 

shore3 317 + 0.7093 0.6956 0.4523 0.9781 

Management do not put 
pressure on the 
employees to achieve 
targets. 

shore4 317 + 0.5896 0.5718 0.4555 0.9783 
I do not experience 
conflicts with my 
employers. 

shore5 317 + 0.7095 0.6959 0.4523 0.9781 

Management staff 
regularly give 
importance to problems 
raised by employees. 

shore6 317 + 0.5169 0.4969 0.4574 0.9785 
Management is working 
for good safety. 

shore7 317 + 0.5757 0.5574 0.4558 0.9784 
Management never put 
schedule or cost above 
safety. 

Health awareness 
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health1 317 + 0.8886 0.8828 0.4477 0.9777 
I am getting enough 
sleep. 

health2 317 + 0.9 0.8948 0.4474 0.9776 
I am getting enough 
rest hours. 

health3 317 + 0.9005 0.8953 0.4473 0.9776 
The company cares 
about my health and 
safety. 

health4 317 + 0.9155 0.911 0.4469 0.9776 
Suggestions to improve 
health and safety are 
welcomed. 

health5 317 + 0.9147 0.9102 0.447 0.9776 

I fully understand and 
am aware of my 
responsibilities for 
health and safety. 

health6 317 + 0.9147 0.9102 0.447 0.9776 
Management 
encourages safe work. 

health7 317 + 0.9133 0.9087 0.447 0.9776 

The crew is not 
encouraged to put 
health issues in second 
place to achieve a 
target. 

health9 317 + 0.7553 0.7435 0.4511 0.978 
The crew is expected to 
follow the work/rest 
cycle. 

health10 317 + 0.9137 0.9091 0.447 0.9776 
I have time to do my 
work. 

Safety Culture 

safety4 317 + 0.9147 0.9101 0.447 0.9776 
The safety training on-
board is sufficient. 

safety5 317 + 0.9109 0.9061 0.4471 0.9776 
Fire drills are performed 
frequently. 

safety6 317 + 0.9153 0.9108 0.447 0.9776 
My co-workers do not 
pressure me to take 
shortcuts in my work. 

safety7 317 + 0.3961 0.3732 0.4605 0.9788 
I am familiar with the 
on-board safety goals. 

safety8 317 + 0.9157 0.9112 0.4469 0.9776 
Crews have adequate 
training in emergency 
procedures. 

Importance of maritime regulations 

Imp2 317 + 0.9169 0.9125 0.4469 0.9776 

This company follows 
all the regulations for 
the safety of the 
company and 
employees. 

Imp3 317 + 0.8664 0.8595 0.4482 0.9777 
This company follows 
the regulations 
effectively. 

Imp4 317 + 0.3953 0.3724 0.4606 0.9788 
I am aware the 
importance of maritime 
regulations. 

Imp5 317 + 0.9151 0.9106 0.447 0.9776 

I understand the 
consequences in the 
absence of safety 
regulations. 

Imp6 317 + 0.913 0.9084 0.447 0.9776 
All the employees are 
well exposed to the 
regulations. 

Risk awareness 

Risk1 317 + 0.9142 0.9096 0.447 0.9776 
I am aware of the risk of 
working on-board. 

Risk3 317 + 0.9173 0.9129 0.4469 0.9776 
I feel safe while 
working. 

Risk4 317 + 0.9144 0.9099 0.447 0.9776 

The working 
environment is safe for 
all the crews while 
working. 

Risk5 317 + 0.9159 0.9114 0.4469 0.9776 
I am not at risk of injury 
while working. 

Job satisfaction 

Job2 317 + 0.5885 0.5706 0.4555 0.9783 I am comfortable asking 
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for help when unsure 
how to do a task. 

Job3 317 + 0.5911 0.5733 0.4554 0.9783 
I get proper instructions 
for any work I do. 

Job4 317 + 0.5919 0.5742 0.4554 0.9783 
My suggestions to 
enhance safety are 
appreciated. 

Job5 317 + 0.5901 0.5723 0.4555 0.9783 
I am comfortable to 
interact with everyone 
on-board. 

               

Test scale         0.4531 0.9785  

 
Table 4 

Reliabity test final results for survey instrument (Factor Analysis) 

Safety 
Practice 
Aspects 

Obs Sign 
item-test 
correlation 

item-rest 
correlation 

average 
interitem 
correlation 

alpha Item lable 

Communication and language barrier 

com2 317 + 0.9006 0.8954 0.6354 0.9874 
All the instructions are 
easily understood. 

com3 317 + 0.9034 0.8983 0.6353 0.9874 

I have received 
sufficient training on 
how to communicate in 
emergency situations. 

com4 317 + 0.6558 0.64 0.6446 0.9879 
It is easy to talk with 
team members. 

com5 317 + 0.6498 0.6338 0.6448 0.9879 
It is easy to talk with the 
Master and Officers. 

com6 317 + 0.6506 0.6346 0.6448 0.9879 
I can deliver any 
messages/ideas/instruct
ions clearly. 

com7 317 + 0.7119 0.6982 0.6425 0.9878 
Language differences in 
multi-cultural crews are 
not a threat to safety. 

com8 317 + 0.9028 0.8976 0.6354 0.9874 

There is good 
communication on this 
ship about safety 
issues. 

Competency Level 

competency
1 

317 + 0.9047 0.8996 0.6353 0.9874 
I have good knowledge 
about my job. 

competency
2 

317 + 0.9051 0.9 0.6353 0.9874 
I have received the 
appropriate education. 

competency
3 

317 + 0.9043 0.8992 0.6353 0.9874 
I have received the 
training necessary to 
work safely on this ship. 

competency
4 

317 + 0.9034 0.8982 0.6353 0.9874 
The training I have 
undertaken is relevant 
in practice. 

competency
5 

317 + 0.9041 0.899 0.6353 0.9874 

The training and 
education I have 
received are essential 
for me to work 
effectively. 

Shore management support 

shore1 317 + 0.9034 0.8982 0.6353 0.9874 
The company 
management staff are 
friendly. 

shore2 317 + 0.9043 0.8992 0.6353 0.9874 
Management support 
the employees to 
perform well. 

shore3 317 + 0.7147 0.7011 0.6424 0.9878 

Management do not put 
pressure on the 
employees to achieve 
targets. 

shore4 317 + 0.5938 0.5759 0.6469 0.988 
I do not experience 
conflicts with my 
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employers. 

shore5 317 + 0.715 0.7014 0.6424 0.9878 

Management staff 
regularly give 
importance to problems 
raised by employees. 

shore6 317 + 0.5167 0.4965 0.6498 0.9882 
Management is working 
for good safety. 

shore7 317 + 0.5881 0.57 0.6471 0.988 
Management never put 
schedule or cost above 
safety. 

Health awareness 

health1 317 + 0.8911 0.8854 0.6358 0.9874 
I am getting enough 
sleep. 

health2 317 + 0.9025 0.8973 0.6354 0.9874 
I am getting enough 
rest hours. 

health3 317 + 0.9048 0.8997 0.6353 0.9874 
The company cares 
about my health and 
safety. 

health4 317 + 0.9182 0.9138 0.6348 0.9874 
Suggestions to improve 
health and safety are 
welcomed. 

health5 317 + 0.9181 0.9137 0.6348 0.9874 

I fully understand and 
am aware of my 
responsibilities for 
health and safety. 

health6 317 + 0.9181 0.9137 0.6348 0.9874 
Management 
encourages safe work. 

health7 317 + 0.9168 0.9123 0.6348 0.9874 

The crew is not 
encouraged to put 
health issues in second 
place to achieve a 
target. 

health9 317 + 0.7583 0.7465 0.6408 0.9877 
The crew is expected to 
follow the work/rest 
cycle. 

health10 317 + 0.9157 0.9112 0.6349 0.9874 
I have time to do my 
work. 

Safety Culture 

safety4 317 + 0.9177 0.9133 0.6348 0.9874 
The safety training on-
board is sufficient. 

safety5 317 + 0.9142 0.9096 0.6349 0.9874 
Fire drills are performed 
frequently. 

safety6 317 + 0.9177 0.9133 0.6348 0.9874 
My co-workers do not 
pressure me to take 
shortcuts in my work. 

safety7 317 + 0.393 0.3698 0.6544 0.9884 
I am familiar with the 
on-board safety goals. 

safety8 317 + 0.9186 0.9143 0.6348 0.9874 
Crews have adequate 
training in emergency 
procedures. 

Importance of maritime regulations 

Imp2 317 + 0.9192 0.9149 0.6348 0.9874 

This company follows 
all the regulations for 
the safety of the 
company and 
employees. 

Imp3 317 + 0.8662 0.8592 0.6367 0.9875 
This company follows 
the regulations 
effectively. 

Imp4 317 + 0.3919 0.3687 0.6545 0.9884 
I am aware the 
importance of maritime 
regulations. 

Imp5 317 + 0.9189 0.9146 0.6348 0.9874 

I understand the 
consequences in the 
absence of safety 
regulations. 

Imp6 317 + 0.9162 0.9117 0.6349 0.9874 
All the employees are 
well exposed to the 
regulations. 

Risk awareness 
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Risk1 317 + 0.9179 0.9135 0.6348 0.9874 
I am aware of the risk of 
working on-board. 

Risk3 317 + 0.9189 0.9145 0.6348 0.9874 
I feel safe while 
working. 

Risk4 317 + 0.9162 0.9117 0.6349 0.9874 

The working 
environment is safe for 
all the crews while 
working. 

Risk5 317 + 0.9166 0.9122 0.6348 0.9874 
I am not at risk of injury 
while working. 

Job satisfaction 

Job2 317 + 0.5937 0.5757 0.6469 0.988 
I am comfortable asking 
for help when unsure 
how to do a task. 

Job3 317 + 0.5952 0.5773 0.6469 0.988 
I get proper instructions 
for any work I do. 

Job4 317 + 0.5952 0.5773 0.6469 0.988 
My suggestions to 
enhance safety are 
appreciated. 

Job5 317 + 0.5941 0.5762 0.6469 0.988 
I am comfortable to 
interact with everyone 
on-board. 

               

Test scale         0.639 0.9879  

 
Table 5 

Multiple linear regression analysis results 

Model 

Unstandardised Coefficients Standardised Coefficients 

t Significance 

B Standard Error Beta 

Constant 6.897 0.897  7.693 0.000 

Communication and language 
barrier (H3) 

0.169 0.033 0.271 5.150 0.000* 

Health awareness (H6) 0.133 0.024 0.293 5.538 0.000* 

Job Satisfaction (H9) 0.270 0.062 0.243 4.364 0.000* 

Dependent Variable: Safety culture 
Note: Significance level* p < 0.05 

 
Table 6 

Final Model Summary 

Model R R Square Adjusted Square 
Std. Error of the 
Estimate 

1 0.667 0.445 0.439 1.860 

Predictors: (Constant), communication and language barrier, health awareness and job satisfaction 

 
 

Fig. 1. Relationships among nine safety practise aspects 
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Fig. 2. Perception of seafarers with above ten years of working experience 
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Fig. 3. Perception of seafarers with below ten years of working experience 
 

 


