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(Word Count 3710) 
Introduction
In 1998, International Maritime Organization (IMO) reactively enforced the International Management Code (ISM Code), in response to a number of very serious maritime accidents between the late 1980's and early 1990’s (ISM Code, 2014). In the meantime, ISM Code was incorporated into the Hong Kong legal system (Chapter 369AX, 1998).
Causes of accidents were attributed not merely to the failure of shipboard management, and the shore-based management (Barnett, Stevenson & Lang, 2005). 

The high-profile accidents included the capsizing of a British car ferry ‘M.V. Herald of Free Enterprise’ in 1987 (Sagen, 1999), the sinking of the Ferry Dona Paz in the same year, and two more large cruise ships in early 1990’s (Goulielmos & Goulielmos, 2005). ISM Code provides an international standard for the safe management and operation of ships, for the first time making the shore-based management responsible for mistakes in the maritime accidents (Shea, 2005).
Statement of the Problem
Following the ISM Code implementation, a decline in the serious maritime accidents was remarkable, particularly the number of lives on the cargo ships (IMO Symposium, 2012; Veluplay, et al., 2015).

Regardless of the positive impacts, tragic accidents in early 2010’s including the capsizing of Cruise ship ‘Costa Concordia’ in 2012, and the explosion of oil rig ‘Deep Water Horizon’ in 2010 (Volkan, et al., 2016, p.3896) evidenced that an effective safety culture had yet been fully-attended in a number of operating companies (Chauvin, 2011, p.625; IMO Symposium, 2012; Volkan, et al., 2016, p.3896).
An analysis of the serious accidents revealed that the seafarers involved were well-trained and experienced. The failure was merely not to follow set procedures (IMO Symposium, 2012). Again, human factors in the risk of accidents remain the central issues (Chauvin, 2011, p.626). It is thus in the safety interest of the Hong Kong fast ferry industry to identify if deficiencies exist in safety culture, through this study to tackle the gaps.
Research Objective

This study was to understand the perception of navigators on the safety culture, which would in turn hinder a company’s SMS continuous improvement.
Research Question

Which variables of cultural dimensions of safety would significantly influence the safety performance of navigators, thus becoming an obstacle(s) to the continuous improvement of a company’s SMS?
Scope of the Study

The study was bound to cover the following areas:-
1. The survey was limited to the investigation of seafarers navigating the Hong Kong-registered fast ferry, into the effects of six common dimensions of safety culture upon their safety performance;
2. Data was collected from the individual perspectives of navigators as the data source through questionnaires in March 2018;

Literature Review

Concept of Safety Culture

The term ‘Safety Culture’ was first seen in a report after the Chernobyl accident in 1986 (Volkan, et al., 2016, p.3896). There are many definitions of safety culture, depending on the field of work or industry. Namely, the Advisory Committee for U.K. Health and Safety Commission  defined safety culture as ‘the product of individual and group values, attitudes, competencies and patterns of behaviour’ (HSC,1993). Due to lack of clarity, one would optioned that accident rates should provide a better outcome measure (Chauvin, 2011). Nevertheless, Cooper (2002, p.31) argued that accident rates could be inaccurate for various reasons, such as under-reporting (Cooper, 2002).
Though zero accident rates may be achieved, the outcome measure can be lack of evaluative data to justify the presence of an effective safety culture. In general, safety culture of a team or organisation may be described as ‘the combined individual and group values, attitudes, perceptions, competencies and patterns of behaviour that determine the overall commitment to safety’ (Chauvin, 2011). 
Corporate Culture influencing Safety Culture
Over past two decades, management thoughts have focused on the concept of corporate culture (Cooper, 2002, p.30), while safety culture remains a sub-component of the corporate culture (Volkan et al., 2016, p.3896) which will dominantly influence the development of safety culture (Cooper, 2002, p.30).
Obviously, safety in the high-risk fast ferry industry is the dominant characteristic of corporate culture, thus an industry-wide homogeneous safety culture can happen (Cooper, 2002, p.30). 
Company’s Safety Management System (SMS) 
ISM Code requires each company operating vessels to develop, implement, and maintain an effective SMS (Anderson, 2002; Chapter 369AX, 1998), whereas SMS is a systematic approach to managing safety concerning policies, organizational structures, accountabilities and procedures (Veluplay, et al., 2015).
Correlations of Safety Culture with ISM Code, SMS Continuous Improvement and Safety Performance 
Safety Culture relating to SMS
Success or failure of SMS is dependent on the safety culture of an organization (IMO, 1995). Reason (1998) described safety culture as an engine to drive employees to follow the safety procedures as required under SMS, whereas SMS should promote the development of safety culture in organizations (See Fig.1). 

Safety Culture relating to Safety Performance
In general, safety is to determine the safety performance in terms of safe practices by assessing the state of safety culture against the objectives of ISM Code (ISM Code, 2014). Safety performance plays an important role in a company during the safety assessment of the organizational operations, as it appears a general expression of safety culture. (He, Xu & Fu, 2012) added that there would be a linear relationship between safety culture and safety performance.

Safety Culture relating to SMS Continuous Improvement
Safety culture is ‘a process of striving for SMS continuous improvement’ (Cooper, 2002), whereas SMS is an ongoing process where non-conformities are reported and corrected timely. Thereby ccontinuously improving a company’s safety culture, an effective safety culture can be maintained leading to an achievement of SMS continuous improvement (ISM Code, 2014).
SMS Continuous Improvement relating to Safety Performance
According to IMO Symposium (2012), the underlying purpose of SMS was about promoting a culture of safe practices, with every employee feeling responsible for safety performance to continually improve maritime safety by following SMS. Williams (2008) added that an effective SMS could optimize safety culture, thus enabling organizations to continually improving safety performance. 

Improving a company’s safety culture is a way towards improving its safety performance, thus achieving an effective safety culture (ICS, 2013) for SMS continuous improvement (Eurocontrol, 2006; Helmreich & Merritt, 2005; Reason, 2013). Conclusively, organizations should assess the actual practices against SMS to identify and bridge that gap. 
Effective Safety Culture
Volkan et al (2016) stressed that an effective safety culture should position safety at top, requiring commitment from all levels afloat and ashore, regardless of their ranks. In essence, ‘How does a company behave when no one is watching’ (Volkan et al., 2016, p. 3896) can tell the level of safety culture.
Levels of Safety Culture 
According to Volkan et al (2016, p.3896), safety culture would stay at one or more than one of the five levels, subject to cultural changes over time (IMO Symposium on, 2012). Traditionally, maritime industry worked at the levels of reactive to calculative for eliminating errors after accidents by introducing new regulations (Volkan et al., 2016). Since emerging safety culture into the maritime industry in 1998, an approach to the next two higher levels of proactive and generative cultures has been exercising. Humans are regarded as a category for improving safety, rather than merely being blamed for mistakes (Volkan et al., 2016).
Though ISM Code has created a culture of self-regulation (IMO Symposium, 2012), safety regulation by more levels of safety culture should be implemented, as self-regulation is not of mandatory nature hardly effective to support an effective safety cultural climate.

Safety Culture Measurement
For measuring safety culture, a number of measuring tools on various approaches were adopted in different industries, (Volkan et al., 2016, p.3896-3897). Until today, neither a standardized definition of safety culture, nor any off-the-shelf model can be used within an industry or across industries. There is little evidence about any measuring tool that can work well in any specific context, particularly in a maritime context, without modifications (Volkan et al., 2016, p.3897).
For answering the research question, a conceptual model having six dimensions of safety culture is constructed (See Fig. 2 & 3), with which hypotheses are formulated to measure and analyze a company’s safety cultural dimensions at the fleet level of organizations (Eurocontrol, 2006; Reason, 2013).
Hypotheses of the Study

H1 to H6 are the alternative hypotheses, while H0 are the null hypotheses to be statistically-tested by Statistical Product and Service Solutions (SPSS).
Cultural Dimensions of Safety

After the literature review, six dimensions of safety culture were identified for this study, and then statement questions for measuring the perceptions of navigators on SMS continuous improvement of organizations via a questionnaire survey were formulated (See Fig. 4).

Management Commitment to Safety

It refers to the values and commitment of management to safety that will underpin an organization’s safety performance to reflect its safety culture (Mohaghegh, 2007), thus eventually affecting the safety performance of navigators. 
Responsibility for Safety

Management is the controlling mind, taking the safety responsibility and accountability. According to Lappalainen (2008), management should create a workplace climate where safety was perceived as a value by the employees. Obviously, a proactive and visible management leadership can provide a company a safe workplace for safety performance, leading to SMS continuous improvement.
Employee Empowerment and Involvement

Safety culture can be driven by empowering employees to a level of authority for successfully fulfilling their responsibilities in the assigned roles, while involving employees may increase their morale (Ranney & Deck, 1995; Roughton et al., 1999). Ruvolo (2003) added that empowered employees would feel ‘proud of their work, deserve recognition and accept accountability’. Once they are believed, empowered employees may become the owners, taking personal responsibility for safety.
Communications and Trust

Trust is built through mutual understanding, while ccommunications is a two-way process of reaching mutual understanding. Through communications, ‘shared goals, shared knowledge and mutual respect’ would be the grounds for organizational effectiveness (Gittell, 2013), and the managerial tools for managing safety performance of employees.

Reporting, Just and Learning 

Reporting non-conformities are regarded as an indicator for effective safety culture (Lappalinen, 2008). Whereas, an effective reporting culture crucially depends on how a company handles punishment or rewards (Reason, 2013). Obviously, trust is closely related to just culture which tends to urge employees to report errors, provided that employees deserve the disciplinary actions and the distinction between human errors and violations (Ek & Akselsson, 2005). Nevertheless, learning from accidents requires a proactive approach to safety (Wake, 2009), but maritime industry is used to operate under a reactive management approach rather than being proactive Gatfield (1999).
Teamwork for Safety

In a company with teamwork for safety, each in a team will contribute towards the process of achieving a common goal. Individuals will complete own duties, and also help others to complete (Culbert, 2003), whereas a company with independent culture, management with one-sided accountability will undermine joint efforts (Culbert, 2003). Employees will just focus on own work and safety (Ranney & Deck, 1995), as individuals are rewarded rather than team performance. To succeed in teamwork, Ranney & Deck (1995) warned that teamwork would be hardly materialized if teams were lack of adequate resources and accountability. 

Methodology
Survey Instrument 
To identify which variables of cultural dimensions of safety would significantly influence SMS continuous improvement of a company, which in turn, influencing the safety performance of employees, quantitative survey by questionnaires was adopted.

Measurement Scale
In the questionnaire survey, demographic values were measured on a nominal scale, while perceived values for the dimensions of safety culture were measured on an ordinal scale (DeVellis, 2003).
A five-point Likert-scale was employed not to confuse the respondents to locate their points of view (Warneryd, 1986). The scale was rated from 5=Strongly Disagree to 0=Strongly Agree to indicate how strongly they would disagree or agree with the statements, where a lower value on the scale would indicate a more positive safety culture (Berenson et al., 2012). 

Content Reliability and Validity 

To enable the questionnaire correctly measure the characteristics of a company’s safety culture, and repeatedly provide the same results, a focus group of six practitioners were interviewed separately to discuss about the six cultural dimensions in the fast ferry safety context before formulating the questionnaire.  Subsequently, the provisional questionnaire was subjected to proof-reading and pre-testing for each question getting to the right issues without ambiguity in wording or confusion amongst the questions. Since the questionnaire was provisional, the Ethics Release Checklist was not ready before mailing it out.
Data Anonymity

Participant’s confidence in the confidentiality of their responses would affect the response rate of the pilot test survey. Therefore, participants were assured in the questionnaire that their responses would be treated in confidential.
Research Strategy

Sampling

Navigators serving on the Hong Kong-registered fast ferries were the units of analysis to represent the population. For this pilot test survey, a total of 20 navigators were conveniently sampled from the industry (Heijden & Verhagen, 2004).
Analysis

To analyze and interpret the collated data, SPSS was employed, whereas descriptive and inferential statistics would be the outputs, with reliability and multiple regression analyses of the quantitative variables for hypothesis testing results. 
Due to low sample size, factor analysis was dropped, but taking that the chosen variables being highly-correlated with each other, and relatively independent of other sets of variables, having no double-barrel questions or items to be removed (Tabachnick, 2001).
Presentation of Analysis and Interpretation of Data

The analysis involves descriptive analysis, reliability analysis and multiple regressions of the quantitative variables.

Descriptive Statistics (Part A of Questionnaire)
Frequency Tables - A1 to A8 (See Appendix 1)
Job Position

Amongst the 20 respondents, 35 percent ranked Masters, while 5 percent were Chief Officers and 40 percent Night Vision Officers. The remaining 20% was Deck Cadet Officers. The sample size represents a population of some 500 navigators working for fast ferry industry.
Class of Certificate of Competency 

Regarding the grade of their trade certificates, holders of ‘Class 1, Deck’ were 30 percent, while 70% holding ‘Class 3, Deck’ jointly accounted for 100 percent of the sample population. 
Sea and Fast Ferry Experiences

Concerning Sea Experience and Fast Ferry Experience, 55 percent out of 20 respondents had above 9 years of sea service, while 30 percent with not more than three years. In coincidence with their exclusive Fast Ferry Experience, those having above 9 years of Fast Ferry Experience were 55 percent, while 30 percent were less than 3 years. 
The means and standard deviations for their Sea Experience and Fast Ferry Experience were respectively 3.90 (Above 6 - 9 years) +/- SD1.373, and 3.85 (Above 6 – 9 years) +/- SD1.387, with their modes falling on the same categories.

Years of Service in Current Employers

Of the respondents, 55% had been employed for above 9 years by their current employers. It was 40% of them with less than 3 years of service. The mean value was 3.75 and +/- SD1.482 with its mode at ‘Above 9 years’. This implied that more than half of the samples had a considerable length of service in Fast Ferry industry.
Age Group
The age group of 20 to 30 years old amongst others was the largest group of respondents representing 30%, whilst the lowest percentage of respondents falling on the group of 31 to 40 years old which was 10%. The mean was 2.95 and +/- SD1.605 with its mode at ‘20 to 30 years old’.

Operating Management

All respondents were of the same company.

Gender

Majority of respondents were male being 85%, while 15% was female.

Descriptive Statistics (Part B of Questionnaire)
Frequency Table - H1

Fifty-five percent of the respondents replied with ‘Somewhat Satisfied & Dissatisfied’ regarding H1 - Organizational Commitment to SMS Continuous Improvement of Organizations, and 45% expressed ‘Satisfied’ with the situation. The significance implied that there were margins for improvements. The mean was 1.55 and +/- SD0.510, while the histograms suggested that all variables were fairly evenly-distributed (See Appendix 2).

Inferential Statistics (Part B of Questionnaire)
Reliability Analysis 
It was a newly-developed questionnaire. Through a pilot test, Cronbach’s Alpha Coefficient of reliability was to evaluate the internal consistencies of each variable under the six cultural dimensions (Nunnally, 1978).

The closer of Cronbach’s alpha to 1, the higher would be the internal consistency of the scale (Hair et al., 1998). The Cronbach’s Alpha was 0.922 for all variables in one trial, and above the 0.7 threshold for variables in sub-group trials, excepting those variables in sub-group G associated with a relatively low coefficient of reliability, proving low scale reliability and weak internal consistency (See Reliability Statistics - Appendix 3).
Multiple Regression Analyses
Regression Model via Stepwise
Stepwise selection was chosen for analyzing the causal variables (Aczel, 2002). A total of 2 variables were entered into the regression model (See Output 1: Variables Entered/Removed - Appendix 3).
Model Summary

R2 shows the coefficient of determination to determine how close the data would be to the fitted regression line, or to represent how much of variability in the dependent variable could be explained by the regression model (McClave, 2001).

Moving from Model 1 to 2, two significant causal variables B1 and E4 jointly contributed 66.9% of variability in the dependent variable, and also explained 66.9% of the obstacles in SMS continuous improvement of organizations (Pallant, 2001), while giving a better estimate of true population by the Adjusted R2 = 0.630 accounted for 63.0 % variability (See Output 2: Model Summary - Appendix 3).
ANOVA

ANVOA shows a general analysis of variance and explains if any variation exists in the dependent variable (Tabachnick, 2001). F-value in Model 2 was 17.180 which revealed that the regression equation was statistically significant, a good fit for all data while explaining the dependent variable (Tabachnick, 2001). Furthermore, the significance value was 0.000 (p< 0.005) less than the 0.005 significance level (See Output 3: ANOVA - Appendix 3). It was asserted that there was a difference in the relationship between the dependent variable and causal variables, and the variability explained by the model was not due to chance but the 2 causal variables.
Coefficients

B-coefficient of B1 in Model 2 explained that there was 0.362 unit-increase in the dependent variable for each unit increase in B1, while 0.259 unit-increases in the dependent variable per unit-increase in E4 (See Output 4: Coefficients - Appendix 3). Therefore, the coefficients associated with the two causal variables in Model 2 were significant, and significantly different from zero. Mathematically, the state of SMS continuous improvement of organizations were predicted (Cooper, 2002), and the equation for predicting the dependent variable using B-coefficients would be: Y = 0.693 + 0.362(XB1) + 0.259(XE4), where
Y = Predicted value of the dependent variable
0.693 = Constant 

0.362 = Unstandardized Coefficient 

X = Explanatory variable, for examples XB1 = Management Competency and 
                                                                 XE4 = Trust in Leadership
B1 while in Model 2 was 0.529 being the largest Beta-coefficient with p<0.005 would significantly contribute towards the state of SMS continuous improvement of organizations. For each unit-increase in B1, there were 0.529 unit-increases in the dependent variable (See Output 4: Coefficients - Appendix 3). 

Excluded Variables

Eventually, B1 and E4 with ρ<0.05 out of the 26 causal variables through Stepwise Selection were included in the regression model, while remaining variables showed no signs of significant relationships with the state of SMS continuous improvement of organizations (See Output 5: Excluded Variables of Appendix 3).
Multicollinearity 
Variance Inflation Factors (VIF) for each regression coefficient was less than 10, while Collinearity (TOL) was 0.2 or above for all coefficients (Output 5: Excluded Variables of Appendix 3). Eventually, no removal of variables needed due to multi-collinearity problem (Belsley, Kuh & Welsh, 2004; Kutner, Nachtsheim, Neter, 2004).
Normal P-P Plot 

The data set was fairly distributed. Some of the data-points (actual value of dependent variable) were observed to fall close to the fitted-regression-line (model’s predicted value of the least-square equation) attributable to R2 coefficient, while some were out of normality failing of fitting the data well (See Output 6: Normal P-P Plot -Appendix 3).
Hypothesis Testing Results

Both alternative hypotheses (H1 and H4) were accepted, in which B1 and E4 with p<0.05 amongst the 8 causal variables significantly influenced the dependent variable (Pallant, 2001). 
Conclusively, B1 and E4 contributed significant cultural influences to hinder SMS continuous improvement of organizations. In order of relative importance, B1 of H1 (βeta = 0.529, ρ = 0.005) influenced the dependent variable most, and then E4 of H4 (βeta = 0.407, ρ = 0.023) (See Output 4: Coefficients - Appendix 3), while 66.9% of variability in the state of SMS continuous improvement of organizations were explained by these 2 causal variables. 
Discussion

This study is significant for the first time to examine seafarers’ attitudes and behaviors towards the safety culture of fast ferry companies, with an extent of contribution that a questionnaire for the six common dimensions of safety culture has constructed for measuring the perceptions on SMS continuous improvement of organizations in Hong Kong.
In the hypothesis testing results, though several cultural variables were identified as important drivers to affect the safety performance of navigators and to contribute an amount of variance in the development of an effective safety culture,  some other variables could be neglected due to one single unit of analysis (the sole perceptions of seafarers) to represent the population. 
Therefore, this asymmetric measurement may affect the generalization of findings. Furthermore, the 20 completed questionnaires were not adequately enough to facilitate the analysis of data for drawing a meaningful conclusion.

Conclusions

The emergence of 26 statement questions from the six cultural dimensions of safety has formed the questionnaire where verifying the content reliability and validity were done by the focus groups and subsequent pilot test. 

With merely 20 respondents in the pilot test, factor analysis inevitably dropped but not eliminating any items. The questionnaire was newly constructed. The Cronbach’s Alpha Coefficients for some variables in the sub-group trials were below the threshold, reflecting their low scale reliability and weak internal consistencies.

Results of the hypothesis testing indicated that the causal variables of ‘B1 of H1 and E4 of H4’ jointly contributed significant cultural influences, accounting for 66.9% of the obstacles in the SMS continuous improvement of organizations. 
Materially, trust can build through mutual understanding. Management should communicate and share safety opinions more with seafarers in an expectation to increase their trust and commitment, while continuously maintaining its commitment to safety as top priority, to facilitate the development of an effective safety culture.
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Figures:
Figure 1 – Correlations of Safety Culture with ISM Code, SMS Continuous Improvement & Safety Performance
[image: image8.png]Continuous.

Improsen
o

Management

Bridge any Gap between
Actual P

ctices and SMS in place




Figure 2 – Conceptual Model of Safety Culture
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Figure 3 – Hypotheses of the Study
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Figure 4 – Survey Instrument for Quantitative Survey
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Appendices: 
Outcomes of Pre-test
Appendix 1 - Descriptive Statistics (Part A of Questionnaire)
1. Variable View
[image: image13.png]Name | Type | Width | Decimals | Label I Values | Missing | Columns|  Align | Measure |  Role

1_]b String 8 0 Marked label None None 9 Right & Nominal  Input
2 A Numeric 8 0 A1: Job Position {1, Master = 1. None 5 Right & Nominal  Input
3 A2 Numeric 8 0 A2: Class of Certificate of Competency {1, Class1, Deck. None 5 Right & Nominal  Input
4 A3 Numeric 8 0 A3: Sea Experience {1, Lessthan 1 year}.. None 4 Right & Scale ~ Input
5 A4 Numeric 8 0 A4: HSC Experience {1, Lessthan 1 year}.. None 4 Right # Scale ~ Input
6 A5 Numeric 8 0 AS: Years of Senvice in Current Employer {1, Less than 1 year)... None 5 Right # Scale ~ Input
7 A6 Numeric 8 0 A6: Age Group {1,201t0 30} None 4 Right # Scale ~ Input
8 A7 Numeric 8 0 AT: Operating Management {1, Turbodet (Jeffoil))... None 4 Right & Nominal  Input
9 A8 Numeric 8 0 A8: Gender {1, Male}. None 5 = Right & Nominal  Input
10




2. Data View
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3. Statistics (A1 – A8)
[image: image15.png]Statistics

A8 Years of
A2:Class of senice in
Atzdoh Certificateof A3 Sea Al HSC Current AGiAge  AT:Operating
Position Compstency  Experiznce  Experisnce Employsr Group Management  Ag: Gender
N vaid 2 2 2 2 2 2 2 2
Missing 0 0 0 0 0 0 0 0
Mean 245 280 390 388 378 2905 1.00 118
Std. Deviation 1191 1.438 1373 1.387 1.482 1.608 000 366





4. Frequency Tables (A1 to A8)

[image: image16.png]A1: Job Position

Cumutative
Frequency  Percent  ValidPercent _Percent
Valid Master=1 7 0 350 350
Chief Offcer =2 1 50 50 400
Night Visian Offcer=3 8 400 400 800
Deck Cadst Offcer=4 4 00 200 1000
Total 2 1000 1000
A2: Class of Certificate of Competency
Cumutative
Frequency  Percent  ValidPercent _Percent
Valid _Class1, Deck 5 00 300 300
Class 3, Deck 1 &0 500 800
5 4 00 200 1000
Total 2 1000 1000





[image: image17.png]A3: Sea Experience

Cumulative
Frequency Percent  ValidPercont  Percant
Vaild_1to3years. 5 300 300 300
Abov 3to 6years 1 50 50 350
Abova 610 9years 2 100 100 450
Avove 9ysars 11 550 550 1000
Total 0 1000 1000
A4: HSC Experience
Cumulative
Frequency Percent  ValidPercont _ Percent
Vald_1o3years. 5 300 300 00
Above 3to 6years 2 100 100 400
Abova 610 9years 1 50 50 450
Avove 9ysars 1" 550 550 1000
Total 0 1000 1000





[image: image18.png]AS5: Years of Service in Current Employer

Cumulative
Froquency  Percent  ValidPercont  Percant
Vaild_1o3years ERERTY) 100 400
Above 610 9years 1 50 50 450
Avove 9ysars 11 550 550 1000
Total 0 1000 1000
AB: Age Group
Cumulative
Froquency Percent  ValidParcent  Percent
Vald 201030 5 300 300 300
31040 2 100 100 400
41050 4 200 200 500
511060 3 150 150 750
Avove 60 years old 5 250 250 1000
Total 20 1000 1000





[image: image19.png]AT: Operating Management

Cumulative
Frequency Percent  ValidPercent  Percent
Valid__TurboJet Wetfoi) 20 1000 1000 100.0
A8: Gender
Cumulative
Frequency Percent  ValidPercent  Percent
Valid  Male 17 85.0 85.0 85.0
Female 3 150 150 1000

Total 20 1000 1000





5. Bar Charts (A1 to A8)
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Appendix 2 - Descriptive Statistics (Part B of Questionnaire)

1. Variable View

[image: image28.png]| Name | Type | Width | Decimals Label | Values | Missing | Columns ~ Align |  Measure | Role

1 D String 8 0 Marked label None None 8 ight & Nominal  Input
2 M Numeric 8 0 H1: Organizational Commitment to SMS Continuous Improvement {0, Strongly .. None 4 ight &# Scale  Input
3 B Numeric 8 0 B1: Management Competency {0, Strongly ... None 4 ight &# Scale  Input
4 B2 Numeric 8 0 B2: Resources for Safety {0, Strongly ... None 4 ight &# Scale  Input
5 B3 Numeric 8 0 B3: Management's Aftitudes and Behaviours towards Safety {0, Strongly ... None 4 ight &# Scale  Input
6 B4 Numeric 8 0 B4: Management's Aftitudes & Behaviours for Changing Cuiture {0, Strongly .. None 4 ight &# Scale  Input
7 B1B4 Numeric 8 2 B1.84: Management Commitment to Safety {00, Strongl... None 6 ight &# Scale  Input
8 _Ct Numeric 8 0 C1: Management Leadership builds Safety Cutture {0, Strongly ... None 4 ight &# Scale  Input
9 2 Numeric 8 0 C2: Leadership Commitment {0, Strongly ... None 4 ight &# Scale  Input
10 c3 Numeric 8 0 C3: Leadership in Safety Responsbility {0, Strongly ... None 4 ight &# Scale  Input
1 c4 Numeric 8 0 C4: Designated Person to SMS Requirements {0, Strongly ... None 4 ight &# Scale  Input
12 cica Numeric 8 2 C1.C4: Responsibility for Safety {00, Strongl... None 6 ight &# Scale  Input
13 D1 Numeric 8 0 D1: Employee Empowerment {0, Strongly ... None 4 ight &# Scale  Input
14 D2 Numeric 8 0 D2: Employee Involvement {0, Strongly ... None 5 ight &# Scale  Input
15 D3 Numeric 8 0 D3: Approaches towards Safety Management {0, Strongly ... None 4 ight &# Scale  Input
16 D4 Numeric 8 0 D4: Employee Involvement {0, Strongly ... None 4 ight &# Scale  Input
17 D1D4 Numeric 8 2 D1.D4: Employee Empowerment & Involvement {00, Strongl... None 6 ight &# Scale  Input
18 |E1 Numeric 8 0 E1: Effective Communication {0, Strongly ... None 4 ight &# Scale  Input
19 E2 Numeric 8 0 E2: Effective Communication {0, Strongly ... None 4 ight &# Scale  Input
20 E3 Numeric 8 0 E3 Trust in Leadership {0, Strongly ... None 4 ight &# Scale  Input
21 E4 Numeric 8 0 E4: Trust in Leadership {0, Strongly ... None 4 ight &# Scale  Input
22 E1E4 Numeric 8 2 E1.E4: Communications and Trust {00, Strongl... None 6 ight &# Scale  Input
23 F1 Numeric 8 0 FA1: Defensive Behavior - Reporting & Just {0, Strongly ... None 3 ight &# Scale  Input
24 F2 Numeric 8 0 F2: Defensive Behavior - Reporting & Just {0, Strongly ... None 3 ight &# Scale  Input
25 F3 Numeric 8 0 F3: Blame Culture - Victim Blaming - Reporting & Just {0, Strongly ... None 3 ight &# Scale  Input
26 F4 Numeric 8 0 F4: Justness - Reporting & Just {0, Strongly ... None 3 ight &# Scale  Input
271 F5 Numeric 8 0 F5: Organizational Learning - Leaming {0, Strongly ... None 2 ight &# Scale  Input
28 F6 Numeric 8 0 F6: Organizational Learning - Leaming {0, Strongly ... None 2 ight &# Scale  Input
20 [F1F6___ |Numeric 8 2 F1.F6: Reporting, Leaming & Just {00, Strongl.. None 6 ight & Scale e Input
30 Gl Numeric 8 0 G1: Traditional Organizations - Command and Control {0, Strongly ... None 4 ight &# Scale  Input
3 G2 Numeric 8 0 G2: Team-based Organization - Two-sided Accountability {0, Strongly ... None 4 ight &# Scale  Input
2 63 Numeric 8 0 G3: Leadership impacts Teamwork {0, Strongly ... None 4 ight &# Scale  Input
33 G4 Numeric 8 0 G4: Safety Culture enhanced by Teamwork {0, Strongly ... None 4 ight &# Scale  Input
34 G164 Numeric 8 2 G1.G4: Team Work for Safety {00, Strongl... None 6 ight &# Scale  Input




2. Data View

[image: image29.png]| D |&H1 £B1 £B2£B3 £ B4 £ BIB4 L C1 £ C2 £ C3 L CaLCICA LD £D2 | £ D3 £ D4 L D1ID4 LE1|LE2| L E3| & E4| & E1ES
1 Crew 1 2 2 2 1 3 200 1 4 3 2 200 1 1 1 2 130 1 31 2 175
2 Crew2 1 o o 1 0 40 0 0 0 0 w0 0 o 0o o 0 0 o0 0o o0 00
3 Cew3 2 2 2 3 2 220 1 1 1 2 140 1 1 1 1 130 1 1 2 2 150
4 Crewd 1 0o 0o o0 o 20 0 0 0 2 0 2 2 2 1 200 2 1 1 2 175
5 Crews 2 2 1 2 2 180 2 2 1 3 180 2 1 2 3 220 2 2 2 3 250
6 Crews 2 1 2 2 2 180 1 2 2 2 180 2 2 1 1 160 2 2 2 2 200
7 Cew7 2 2 2 2 2 20 3 2 2 3 260 3 2 2 2 23 1 1 1 2 200
8 Crews 2 1 1 1 2 140 2 2 2 1 180 0 2 2 2 140 1 2 2 2 1715
9 Crewd 1 1 1 1 2 120 1 1 1 2 120 1 2 1 1 140 1 31 1 125
10 Crew10 1 1 2 1 1 120 1 1 1 2 120 1 1 1 1 110 1 1 1 1 125
1 Crew 11 2 2 1 1 3 180 1 2 1 1 140 2 31 2 170 1 3 2 1 1.00
12 Crewi2 2 1 1 2 2 160 1 1 1 2 140 2 2 2 2 1% 2 2 2 2 200
13 Crew13 1 1 1 2 2 140 1 1 1 2 120 1 1 1 1 10 2 2 2 2 200
14 Crew1d 1 1 1 1 1 100 1 1 1 1 100 1 2 1 1 15 2 1 1 1 1.00
15 Crew1s 1 o o 1 2 80 1 2 1 1 100 1 1 2 1 120 2 1 2 1 150
16 Crew16 1 o1 0o 0 0 1 o1 0 0 1 0o 1 0 30 0 1 0o 1 50
17 Crew17 2 1 2 2 3 200 1 2 1 2 160 3 31 3 220 1 2 1 3 200
18 Crew18 2 2 3 2 2 22 3 2 1 2 180 3 1 2 2 200 1 1 2 3 25
19 Crewl9 2 2 2 1 1 160 1 2 1 2 140 2 1 2 1 200 3 3 3 2 25
20 Crew20 1 1 1 1 1 100 1 2 1 1 120 2 2 2 2 180 1 2 2 1 175
21
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3. Statistics (H1 to G4)
[image: image31.png]Descriptive Statistics

N Range  Minimum  Maximum  Sum Mean  Std.Deviation  Variance
H1: Organizational 2 1 1 2 El 188 510 261
Commitment o SHS

Continuous Improvement

B2: Resources for Safety 20 3 0 3 2 130 801 642
B3: Management's 2 3 0 3 o7 138 745 555
Atitudes and Behaviours

towards Safety

B4: Management's 2 3 0 3 3 185 933 871
Atttudes & Behaviours for

Changing Cutturs

C1: Management 2 3 0 3 24 1.20 768 589
Leadership builds Safety

Culture

C2: Leadership 2 4 0 4 0 1.50 946 895
Commitment

C3: Leadership in Safety 2 3 0 3 2 118 671 450
Responsbiliy

C4: Designated Person 2 3 0 3 3 185 813 661
to SMS Requirements

D1: Employee 2 3 0 3 El 188 887 787
Empowerment

D2: Employee 2 3 0 3 0 1.50 827 684
Involvement

D3: Approaches towards 2 2 0 2 28 1.40 598 358
Safety Management

D4: Employee 2 3 0 3 2 145 826 682
Involvement

E1: Effective 2 3 0 3 o7 138 745 555
Communication

E2:Effective 2 3 0 3 34 170 865 47
Communication

E3 Trustin Leadership 2 3 0 3 0 1.50 761 579
E4: Trustin Leadership 20 3 0 3 3 170 801 842





[image: image32.png]F1: Defensive Behavior - 20 33 65 933 871
Reporting & Just

F2: Defensive Behavior - 2 28 40 940 884
Reporting & Just

F3: Blame Cutturs - 2 El 55 759 576
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F4: Jusiness - Reporting 2 El 55 826 682
aJust

F5: Organizational 2 2 05 826 682
Leaming - Learning

F6: Organizational 2 2 05 686 4
Leaming - Learning

G1: Traditional 2 £ 85 988 976
Organizations -

Command and Cantral

62 Team-based 2 o7 35 933 871
Organization - Two-sidsd

Accountabiliy

63: Leadership impacts 2 2 45 887 787
Teamwork

4: Safety Culture 2 17 85 671 450
enhanced by Teamwork

Valid N (istwise) 2





Frequency Tables (H1 to G4)

	[image: image33.png]H1: Organizational Commitment to SMS Continuous Improvement

Cumulative
Frequency ~ Percent  Valid Percent Percent
Valid  Satisfied 9 45.0 45.0 45.0
Somewhat Satisfied & " 55.0 55.0 100.0

Dissatisfied
Total 20 100.0 100.0





	

	[image: image34.png]B1: Management Competency

Cumutative
Frequency  Percent  ValidPercent _Percent
Valid _Sirangly Agree s+ w0 200 200
Agree 9 450 450 650
Somewhat Agres & 7 0 350 1000
Disagree
Total 2 1000 1000
B2: Resources for Safety
Cumutative
Frequency  Percent  ValidPercent _Percent
Valid _Sirangly Agree 3 180 150 150
Agree 9 450 450 600
Somewhat Agres & 7 0 350 950
Disagree
Disagree 1 50 50 1000
Total 2 1000 1000
B3: Management's Attitudes and Behaviours towards Safety
Cumutative
Frequency  Percent  ValidPercent _Percent
Valid _Sirangly Agree 2 100 0.0 0.0
Agree 1 &0 500 600
Somewhat Agres & 7 0 350 950
Disagree
Disagree 1 50 50 1000
Total 2 1000 1000

B4: Management's Attitudes & Behaviours for Changing Culture

Cumulative
Frequency Percent  ValidPercent  Percent
Valid _Stronaly Agree 3 150 150 15.0
Agree 4 200 200 350
Somewhat Agres & 10 500 500 850
Disagree
Disagree 3 150 150 1000
Total 20 1000 1000





	[image: image35.png]C1: Management Leadership builds Safety Culture

Cumutative
Frequency  Percent  ValidPercent _Percent
Valid _Sirangly Agree 2 100 0.0 0.0
Agree W 700 700 800
Somewhat Agres & 2 100 100 0.0
Disagree
Disagree 2 100 100 1000
Total 2 1000 1000
C2: Leadership Commitment
Cumutative
Frequency  Percent  ValidPercent _Percent
Valid _Sirangly Agree 3 180 150 150
Agree 6 00 300 450
Somewhat Agres & o s 500 950
Disagree
Strongly Disagree 1 50 50 1000
Total 2 1000 1000
C3: Leadership in Safety Responsbility
Cumutative
Frequency  Percent  ValidPercent _Percent
Valid _Sirangly Agree 2 100 0.0 0.0
Agree W 700 700 800
Somewhat Agres & 3 180 150 950
Disagree
Disagree 1 50 50 1000
Total 2 1000 1000
C4: Designated Person to SMS Requirements
Cumutative
Frequency  Percent  ValidPercent _Percent
Valid _Sirangly Agree 2 100 0.0 0.0
Agree 5 260 20 350
Somewhat Agres & I 550 550 0.0
Disagree
Disagree 2 100 100 1000
Total 2 1000 1000







	[image: image36.png]D1: Employee Empowerment

Cumutative
Frequency  Percent  ValidPercent _Percent
Valid _Sirangly Agree 2 100 0.0 0.0
Agree 8 400 400 500
Somewhat Agres & 7 0 350 850
Disagree
Disagree 3 150 150 1000
Total 2 1000 1000
D2: Employee Involvement
Cumutative
Frequency  Percent  ValidPercent _Percent
Valid _Sirangly Agree 2 100 0.0 0.0
Agree 8 400 400 500
Somewhat Agres & 8 400 00 0.0
Disagree
Disagree 2 100 100 1000
Total 2 1000 1000
D3: Approaches towards Safety Management
Cumutative
Frequency  Percent  ValidPercent _Percent
Valid _Sirangly Agree 1 50 50 50
Agree 1 &0 500 550
Somewhat Agres & 9 450 450 1000
Disagree
Total 2 1000 1000
D4: Employee Involvement
Cumutative
Frequency  Percent  ValidPercent _Percent
Valid _Sirangly Agree 2 100 0.0 0.0
Agree 9 450 450 550
Somewhat Agres & 7 0 350 0.0
Disagree
Disagree 2 100 100 1000
Total 2 1000 1000





	[image: image37.png]E1: Effective Communication

Cumulative
Frequency Percent  ValidPercent  Percent
Valid _Stronaly Agree 2 100 100 100
Agree 10 500 500 60.0
Somewhat Agres & 7 3850 3850 950
Disagree
Disagree 1 50 50 1000
Total 20 1000 1000
E2: Effective Communication
Cumulative
Frequency Percent  ValidPercent  Percent
Valid _Stronaly Agree 1 50 50 50
Agree 8 400 400 450
Somewhat Agres & 7 3850 3850 800
Disagree
Disagree 4 200 200 1000
Total 20 1000 1000
E3 Trust in Leadership
Cumulative
Frequency Percent  ValidPercent  Percent
Valid _Stronaly Agree 2 100 100 100
Agree 7 350 350 450
Somewhat Agres & 10 500 500 950
Disagree
Disagree 1 50 50 1000
Total 20 1000 1000
E4: Trust in Leadership
Cumulative
Frequency Percent  ValidPercent  Percent
Valid _Stronaly Agree 1 50 50 50
Agree 7 350 350 400
Somewhat Agres & ] 450 450 850
Disagree
Disagree 3 150 150 1000
Total 20 1000 1000






	[image: image38.png]F1: Defensive Behavior - Reporting & Just

Cumutative
Frequency  Percent  ValidPercent _Percent
Valid _Sirangly Agree 1 50 50 50
Agree 9 450 450 500
Somewhat Agres & 7 0 350 850
Disagree
Disagree 2 100 100 950
Strongly Disagree 1 50 50 1000
Total 2 1000 1000
F2: Defensive Behavior - Reporting & Just
Cumutative
Frequency  Percent  ValidPercent _Percent
Valid _Sirangly Agree 2 100 0.0 0.0
Agree 1 550 550 650
Somewhat Agres & 5 260 250 0.0
Disagree
Disagree 1 50 50 950
Strongly Disagree 1 50 50 1000
Total 2 1000 1000
F3: Blame Culture - Victim Blaming - Reporting & Just
Cumutative
Frequency  Percent  ValidPercent _Percent
Valid _Sirangly Agree 1 50 50 50
Agree 9 450 450 500
Somewhat Agres & 8 400 00 0.0
Disagree
Disagree 2 100 100 1000
Total 2 1000 1000





	[image: image39.png]F4:

Justness - Reporting & Just

Cumutative
Frequency  Percent  ValidPercent _Percent
Valid _Sirangly Agree 2 100 0.0 0.0
Agree 7 0 350 450
Somewhat Agres & 9 450 450 0.0
Disagree
Disagree 2 100 100 1000
Total 2 1000 1000
F5: Organizational Learning - Learning
Cumutative
Frequency  Percent  ValidPercent _Percent
Valid _Sirangly Agree s+ w0 200 200
Agree FERT 650 850
Somewhat Agres & 1 50 50 0.0
Disagree
Disagree 2 100 100 1000
Total 2 1000 1000
F6: Organizational Learning - Learning
Cumutative
Frequency  Percent  ValidPercent _Percent
Valid _Sirangly Agree 3 180 150 150
Agree W 700 700 850
Somewhat Agres & 2 100 100 950
Disagree
Disagree 1 50 50 1000
Total 2 1000 1000






	[image: image40.png]G1: Traditional Organizations - Command and Control

Cumutative
Frequency  Percent  ValidPercent _Percent
Valid _Sirangly Agree 1 50 50 50
Agree 7 0 350 400
Somewhat Agres & 7 0 350 750
Disagree
Disagree 4 00 200 950
Strongly Disagree 1 50 50 1000
Total 2 1000 1000
G2: Team-based Organization - Two-sided Accountability
Cumutative
Frequency  Percent  ValidPercent _Percent
Valid _Sirangly Agree 2 100 0.0 0.0
Agree 2 e 600 700
Somewhat Agres & s w0 200 0.0
Disagree
Disagree 1 50 50 950
Strongly Disagree 1 50 50 1000
Total 2 1000 1000
G3: Leadership impacts Teamwork
Cumutative
Frequency  Percent  ValidPercent _Percent
Valid _Sirangly Agree 2 100 0.0 0.0
Agree 1 &0 500 600
Somewhat Agres & 5 260 250 850
Disagree
Disagree 3 150 150 1000
Total 2 1000 1000





	[image: image41.png]G4: Safety Culture enhanced by Teamwork

Cumulative
Frequency Percent  ValidPercent  Percent
Valid _Stronaly Agree 6 300 300 300
Agree 11 550 550 850
Somewhat Agres & 3 150 150 1000
Disagree
Total 20 1000 1000







4. Histograms (H1 to G4)
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Appendix 3 – Inferential Statistics (Part B of Questionnaire)
1. Reliability Statistics 
(a) Reliability Statistics - Cronbach’s Alpha for All Variables
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(b) Reliability Statistics - Cronbach’s Alpha for Sub-group Variables
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2. Multiple Regression 
Output 1: Variables Entered/Removed
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Output 2: Model Summary
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Output 3: ANOVA
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Output 4: Coefficients
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Output 5: Excluded Variables
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Output 6: Normal P-P Plot of Regression Standardized Residual
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