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Abstract 
 
Many research studies have been conducted on how the leadership of construction 

project managers affects safety performance. A number of leadership styles influencing 

safety performance in construction have been identified, but there is little agreement as 

to which style should be adopted. For project managers, the transformational–

transactional style is one behavioural leadership concept that has had a beneficial effect 

on safety performance. However, some studies have argued that, because of its 

structure, this kind of leadership style is not the most suitable in the safety field. These 

studies observe that leadership in complex environments—wherein the when and how 

of leadership are essential—requires more than merely practising a form of behaviour. 

They argue that project managers need to be more flexible when applying their safety 

leadership behaviours to enhance safety performance. Flexible leadership behaviour 

requires a holistic leadership perspective, but such a perspective is lacking, making it 

important to explore this view of leadership in the context of construction safety.  

One way of promoting a flexible approach to safety leadership behaviour is to view 

leadership in terms of Systems Thinking. This study examines the relationship between 

Systems Thinking leadership competencies and the safety leadership behaviours of 

construction project managers. It also explores the effect that the safety leadership 

behaviours can have on safety behaviour as an indicator for safety performance. In this 

study, Systems Thinking comprises three leadership competencies: emotional, social 

and cognitive. Emotional competency has been defined as “the ability to recognise, 

understand, and use emotional information about oneself that leads to or causes 

effective or superior performance”. As for social competency, it has been described as 

“the ability to recognise, understand, and use emotional information about others that 
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leads to or causes effective or superior performance”. The last of the Systems Thinking 

competencies, cognitive competency, has been defined as “the ability to think and 

analyse information and situations that lead to or cause effective or superior 

performance”. This study examines the relationship of these three components of 

Systems Thinking to safety leadership behaviours as represented by (1) workforce 

involvement, (2) relationship management, (3) visibility and leading by example and (4) 

proactive management. Ultimately, the effect of safety leadership behaviours on safety 

performance was empirically tested. Safety performance was represented by safety 

behaviour (participation and compliance), to determine whether Systems Thinking 

offers a suitable leadership style for project managers. The influence of cognitive 

capability on emotional and social competencies was also tested. To achieve the study’s 

purpose, a conceptual model was developed comprising constructs of the three 

leadership competencies along with the four leadership behaviours as well as safety 

behaviour. These constructs were linked by eight hypotheses that were established 

according to theoretical relationships. To validate the conceptual model, a quantitative 

research method was adopted in this study.  

To test and refine the conceptual model, a series of multivariate statistical approaches 

was employed for the data, which were collected from 180 project managers and 

employees who played the same safety-related roles as project managers in the 

construction industry in Saudi Arabia. The series began using exploratory factor 

analysis and confirmatory factor analysis, which were performed to reveal robust model 

structures. Then, regression analysis was applied to test the developed hypotheses. The 

analyses demonstrated that emotional, social and cognitive competencies positively and 

directly influence safety performance. Regarding the mediating role of safety leadership 

behaviour, the analysis showed only two leadership behaviours moderating the 

relationship between emotional competency and safety performance, namely, workforce 
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involvement, and visibility and leading by example. As for the hypothesised 

relationship between social competency and safety performance, all four leadership 

behaviours arbitrated this relationship when safety performance was represented by 

safety compliance, except for visibility and leading by example. Additionally, the 

relationship between cognitive competency and safety performance was mediated by 

three leadership behaviours, namely, workforce involvement, visibility and leading by 

example, and proactive management. The influence of cognitive competency on 

emotional and social competencies proved to be positive. 

Finally, structural equation modelling (SEM) was used to refine and confirm the 

findings of the regression analysis. The SEM analysis confirmed that emotional 

competency has a direct and an indirect influence on safety behaviour as a result of 

safety leadership behaviour. In addition, it established that social competency has only 

an indirect effect on safety behaviour under the influence of safety leadership 

behaviour; likewise, cognitive competency has only an indirect effect on emotional and 

social competencies. While the direct and indirect influences of cognitive competency, 

as well as the direct effect of social competency, on safety behaviour were not 

confirmed, the influence of cognitive competency on emotional and social competency 

was confirmed. 

In summary, the current research study provides a deeper understanding of the 

implications of leadership competencies for safety leadership behaviour and safety 

performance in the Saudi construction industry. It also provides a framework that 

enables safety managers to flexibly guide and lead their followers. These findings and 

implications will facilitate the improvement of construction safety through making a 

number of recommendations to expand the knowledge of leadership in the context of 

safety. 
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PR     (Pattern Recognition 

Competency) 

The ability to identify patterns from random 

information or situations. 

SI      (Social Competency) The ability to utilise others emotional 

information for superior performance. 

SPC (Compliance Safety 

Behaviour) 

Essential individuals’ activities that are 

necessary to maintain workplace safety 

SPP (Paticipation Safety 

Behaviour) 

Behaviours that contribute in developing an 

environment that supports safety. 

T       (Teamwork Competency) The ability to be a part of the group. 
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Chapter 1: Introduction 

 Background 1.1
The construction industry plays an important role in any economy through the responsibility 

it bears in hiring a workforce and in building structures, whether they are new structures, 

infrastructure, or maintenance of existing structures (Behm, 2008). However, the safety 

record of the construction industry is worse than in any other industry (Hinze, 1997; Khosravi 

et al., 2014). It is reported that among goods-production industries in the United States, the 

construction industry has the highest number of fatal injuries (Bureau of Labor Statistics, 

2015), while in Australia the construction industry accounted for 15% of all worker fatalities 

in 2014 (Safety Work Australia, 2015). The construction industry in Saudi Arabia is not an 

exception.  

Many studies have investigated various aspects of construction safety. Project managers’ 

safety leadership behaviours are one aspect that has come under scrutiny (Cipolla et al., 

2005). However, there has been little agreement on which, if any, of the theories of 

leadership should be adopted in the safety context (Flin & Yule, 2004). While leader-member 

exchange theory has the ability to interpret the relationship between the leader’s influence 

and safety outcomes (Michael et al., 2006), ‘authentic leadership’ has been suggested as 

suitable in the safety context (Eid et al., 2012). The transformational and the transactional 

leadership theories have each been considered effective (Flin & Yule, 2004), and a 

combination of the two has recently been favoured (Clarke, 2013).  

Viewing leadership in a holistic way – the Systems Thinking way – offers a flexible style of 

leadership that may be more appropriate in complex environments (Boyatzis, 2009; Yukl & 

Mahsud, 2010), such as that of construction. This research study examines whether Systems 

Thinking, which is a concept that provides holistic view, is a more suitable style for project 
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managers in performing their safety role. The study investigates the relationship between 

Systems Thinking and safety leadership behaviours, in order to improve safety performance 

in construction project sites. 

According to Ho et al. (2000), there is a 1-in-300 chance of actually being killed when 

working in a construction project, while the chance of being disabled by injury or illness 

while on a construction project is higher than in any other industrial field. In addition, even 

minor injuries suffered while working in construction projects are most likely to leave 

workers temporarily dysfunctional. In 2014, the number of fatal injuries in the construction 

industry in the United States was 874, the highest among all goods-production industries 

(Table 1-1); and the number of non-fatal injuries in 2013 was around 82,040 (Bureau of 

Labor Statistics, 2015). The construction industry in Saudi Arabia is no different from its 

equivalents in other countries: it has been found to have the highest percentage of industrial 

injuries, with fifty-one percent of the total (Al-Haadir, Panuwatwanich, & Stewart, 2013). 

Table 1-1: Number of fatal injuries in goods-production industries in the U.S. 

 

 

 

                       

Source: U.S. Bureau of Labour Statistics (2015) 

The Saudi government is expected to spend over one trillion US dollars on construction 

projects between 2013 and 2021 (MEFMA, 2017). This expected expenditure is a result of 

the Saudi government’s plan for heavy investment in building new facilities and 

infrastructure (MEFMA, 2017). Yet, despite the level of government investment in 

construction, there is no government agency to regulate safety in the construction field (Al 

Industry Number of Fatal Injuries 

Natural resources and mining 749 

Construction 874 

Manufacturing 341 
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Haadir & Panuwatwanich, 2011). A 2008 study showed that 25% of contractors in Saudi 

Arabia did not provide protective equipment, safety orientation or safety aid on site, while 

38% had no trained safety personnel (Al Haadir & Panuwatwanich, 2011). In addition, the 

governmental statistical records show that construction work injuries account for half of all 

work injuries (GOSI, 2015). According to Al Haadir and Panuwatwanich (2011), 

construction companies operating in Saudi Arabia have made many attempts to control 

project delays and the rising cost of accidents. Unfortunately, these attempts have been 

unsuccessful (Al Haadir & Panuwatwanich, 2011). 

 Rationale 1.2
Many studies have been conducted to improve safety in construction. Even though modern 

safety systems and automation technologies have contributed significantly to improving 

safety, these systems are still controlled and managed by human beings. People by nature are 

prone to error – which is in line with the study by Baxendale and Jones (2000), who stressed 

that poor safety is a result of management failure on construction sites. Thus, people are 

directly and indirectly responsible for safety performance (Sunindijo & Zou, 2013).  

Many professional areas – such as senior management, construction management, and site 

management – are responsible for furthering safety performance, and their importance in 

ensuring safety has been noted (Sawacha et al., 1999). Management commitment is 

considered one of the elements that positively affects safety climate (Mohamed, 2002). 

Furthermore, the importance of leadership on the part of the project manager has frequently 

been identified as a motivator for achieving a safe working environment (eg. Anantatmula, 

2010; Langford et al., 2000).  

On construction project sites, working with many and varied stakeholders is a fact of life. 

This inevitably makes managing and controlling work sites safely more difficult for project 
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managers. Therefore, project managers should be equipped with the ability to manage sites 

effectively (Sunindijo & Zou, 2013). Previous studies have investigated managers’ leadership 

competencies and their relation to improving safety performance and performance in general 

(Butler & Chinowsky, 2006; Cipolla et al., 2005; Green, 2004; Johnson, 2009; Mumford, 

Zaccaro, Harding et al., 2000; Parker, 2015; Riggio & Reichard, 2008). Other studies, in a 

general context but not in the safety construction context, have taken a holistic view of 

leadership competencies by adopting Systems Thinking, claiming that these competencies 

offer a flexible leadership style (Boyatzis & Saatcioglu, 2008; Palaima & Skaržauskiene, 

2010; Yukl & Mahsud, 2010). Whatever the approach, project management in the 

construction industry is in need of leadership competencies to meet the need for safety.      

In order to improve safety performance on construction work sites, this study aims to test 

empirically the relationship between the Systems Thinking leadership competencies and 

safety leadership behaviours on construction project sites in Saudi Arabia. It also explores the 

impact that the safety leadership behaviours can have on safety performance. It investigates 

the relation of the three components of Systems Thinking – namely, emotional, social, and 

cognitive competencies – to safety leadership behaviours, which, in turn, are represented by: 

1) workforce involvement; 2) relationship management; 3) visibility and leading by example; 

4) proactive management. The impact of safety leadership behaviours on safety performance, 

is tested.  

 Aim and Research Questions  1.3
The aim of this study is to examine the relationship between Systems Thinking, as leadership 

competencies, and the safety performance of project managers and those who play the same 

safety role, directly and indirectly through their safety leadership behaviours. Also, a direct 

relationship between cognitive leadership competency and safety performance is tested. 

Figure 1-1 shows a conceptual model that captures the scope of the study diagrammatically. 
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In order to examine the purpose of this research study, the following questions will be posed: 

 Question 1:  

a) For a construction project manager with safety responsibility, to what extent 

does the emotional competency influence safety leadership behaviour? 

b) For a construction project manager with safety responsibility, to what extent 

does the social competency influence safety leadership behaviour? 

c) For a construction project manager with safety responsibility, to what extent 

does the cognitive competency influence safety leadership behaviour? 

 Question 2: 

a) For a construction project manager with safety responsibility, to what extent 

does the emotional competency directly influence safety performance? 

b) For a construction project manager with safety responsibility, to what extent 

does the social competency directly influence safety performance? 

c) For a construction project manager with safety responsibility, to what extent 

does the cognitive competency directly influence safety performance? 

 Question 3: 

a) For a construction project manager with safety responsibility, to what extent 

does the cognitive competency influence the emotional competency? 

b) For a construction project manager with safety responsibility, to what extent 

does the cognitive competency influence the social competency?   

Figure 1-1: Conceptual Model 
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 Report Organisation 1.4
This chapter has outlined the introduction and background for the study, clarified the 

rationale of the study, and determined the study purpose. The following chapter presents the 

literature review discussion of safety performance, safety leadership behaviours and 

competencies, and Systems Thinking. Chapter 3 provides the methodology of this research, 

including the instruments to be used for collecting data. Chapter 4 demonstrates a descriptive 

analysis of the data that has been collected in this study. Chapter 5 then discusses 

measurement scale analysis to assist the constructs of the proposed model. Chapter 6 presents 

in detail the process of testing the proposed model. Finally, the finding results are discussed, 

and the conclusion of this study are presented in Chapter 7. 
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Chapter 2: Literature Review 
 
The objective of this chapter is to comprehensively review the literature on safety 

performance, safety leadership behaviour, and leadership competency which are the subject 

of this thesis. This review is aiming to clarify issues that are not adequately discussed by 

previous studies, and to provide the framework of this research study. This chapter is 

presented in four sections. Section 2.1 provides a two-dimensional discussion of the safety 

performance. First, it presents the background for safety performance. Second, understanding 

the important use of safety behaviour to measure safety performance is discussed. The 

purpose of Section 2.2 is to determine the leadership competencies that allow leaders to be 

more effective when practising their leadership behaviours. Leadership is discussed in three 

dimensions. First, leadership history and leadership roles are highlighted to provide a general 

leadership definition and to work out the difference between leadership roles and other 

similar concepts. Second, this section seeks to understand the different types of leadership 

behaviours and to recognise the safety leadership behaviours that are currently practised in 

the construction industry. Third, it illustrates the concept of competencies and identifies a 

holistic view of leadership competencies. Section 2.3 is aiming to justify a systemic selection 

of leadership competencies by adopting Systems Thinking. Two dimensions of Systems 

Thinking are discussed. First, the background of and approaches to Systems Thinking are 

highlighted in order to better understand the concept and show its applicability. The section 

then discusses the holistic thinking concept and how it could be used as a definition of 

leadership. Finally, a summary of this chapter is presented in Section 2.4. 

 Safety Performance 2.1

 Safety Performance in Saudi Construction Industry    2.1.1
The characteristics of construction industry should be figured out to identify the success 
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elements of construction projects. These characteristics have the power to affect project 

performance, especially project managers (Chan & Chan, 2004). This will help in knowing 

the specific performance elements of construction projects that should be measured. Maloney 

& Cameron (2003), listed the following characteristics to understand the industry: 

 Due to the time limit of construction projects, the employees’ focus is directed 

toward what has to be done; this causes stress on employees. 

 Performance is defined by cost and time. 

  The profit of a project depends on the productivity. 

 80% of the work of the prime contractor turns internally to subcontractors. Therefore, 

the formal methods and procedures are not guaranteed. 

 Depending on the project requirements, the size of crews is not fixed. As a result, the 

situation of the work environment is not stable.  

Although safety performance is critical for completing a construction project successfully, 

poor safety is a global issue in the industry. According to Ho et al. (2000), accidents in 

construction industry are higher than in any other industry. Minor injuries suffered while 

working in construction projects are most likely to leave workers temporarily dysfunctional. 

In 2014, the number of fatal injuries in the construction industry in the United States was 874, 

the highest among all goods-production industries; and the number of non-fatal injuries in 

2013 was around 82,040 (Bureau of Labor Statistics, 2015). In some Saudi construction 

projects, safety status is neglected during projects evaluation (Erogul & Alyami, 2017). 

 Health and safety are one of 10 key performance indicators of a framework, built by Chan & 

Chan (2004), for measuring performance in construction projects. It has been stated that as 

long as legal claims, increasing cost, and delays, which are considered  one of the main 

reasons for failure in Saudi construction projects (Ikediashi et al., 2014). Because of the 
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consequences of poor safety, safety should be considered one of the key performance 

indicators for construction projects (Cox et al., 2003; Kometa et al., 1995; Kumaraswamy & 

Thorpe, 1996; Pocock et al., 1996). Project site is one of the areas that may contribute to 

minimizing the cost and time related to accidents through monitoring and controlling the 

safety of the sites (Abudayyeh et al, 2006). 

 Safety Challenges in Saudi Construction Industry 2.1.2
In Saudi Arabia, project sites are associated with numerous challenges that need to be taken 

into consideration. Some of these challenges are common across the construction industry of 

all countries, such as the short lifespan of the construction projects. Other challenges are 

unique to the Saudi construction industry as a developing country. The Saudi construction 

industry has grown rapidly as a result of significant economic development. This sudden 

growth did not consider the natural development of the policies and laws that should have 

been taken into account to regulate safety within construction projects (Balgheeth, 2016). He 

added that the government’s responsibility towards construction safety is overlapped among 

different ministries. As a result, ineffective safety laws and neglected enforcement towards 

safety are identified as characteristics of this industry in Saudi Arabia (Balgheeth, 2016; 

Ikediashi et al., 2014). Construction organisations’ adoption for employing untrained workers 

recruited from underdeveloped countries, for their low-cost salaries, leading to an inflation in 

the number of turnovers and weak safety environments is an example of the poor decisions 

made due to a neglect in safety (Suresh et al., 2017). All these challenges make it difficult for 

project managers to manage construction projects safely.  

Although project managers face many challenges as previously mentioned, they hold the 

ability to enhance project safety through having a role in motivating employees toward it 

(Abudayyeh et al., 2006; Teo et al., 2005). In the Saudi construction industry, the role of 

managers in motivating safety is barely present (Suresh et al., 2017). Project managers are 
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also responsible for negatively affecting construction safety performance. According to Tam 

et al. (2004), poor safety awareness of project managers is one of the factors affecting 

construction safety performance. Abudayyeh et al. (2006) supported this statement with a 

study investigating the relationship between injury and illness rates, and whether the project 

managers play their role of safety at project sites. Thus, improving safety performance of 

project managers will reflect on the overall projects’ safety performance. However, 

performance has different facets; each of them is measured to assess different aspects. 

 Safety Performance Theories  2.1.3
Measuring performance varies from one perspective to another. Generally, it could be 

categorized into proactive and reactive measures. Both proactive and reactive performances 

of project managers in their safety roles at project site are important (Vredenburgh, 2002). 

Proactive means that they try to prevent safety issues before they appear (Parker et al., 2006). 

Proactive safety performance is measured by safety behaviour. On the other hand, reactive 

means that they are taking the appropriate safety actions after the occurrence of the accident 

(Parker et al., 2006). It is, also, called traditional safety measures, and it includes indicators 

that are used to measure safety events and accidents that have already happened (Sheehan et 

al., 2016). Being proactive has a great impact on the organizations’ financial benefit by 

reducing the time loss, and workers compensation expenses (Vredenburgh, 2002). Thus, 

proactive managers are needed to perform well in construction projects. 

Griffin & Neal (2000) identified two components of employees’ safety behaviour. These 

components are known as safety participation and safety compliance. Safety participation can 

be described as behaviours such as empowering the workforce for safety and making safety 

meeting; while safety compliance can be described as staying in line with the safety policies 

and procedures to control the safety of work sites (Griffin & Neal, 2000). Many studies have 

discussed the role of managers, as leaders, in improving these safety behaviours. However, 
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safety participation behaviour has attracted more attention in the safety leadership context. 

Section 2.2.4 discusses the safety behaviour in more details.   

In summary, when safety performance is measured by safety behaviour, emphasis is placed 

on proactive accident prevention leading to enhanced safety performance (Didla et al., 2009; 

Griffin & Neal, 2000). According to this, safety behaviour has been shown to be an 

appropriate method to measure safety performance. Thus, this method is adopted in the 

present study. 

 Leadership 2.2

 Leadership Definition and Background 2.2.1
Commenting on the many definitions of leadership, Stogdill (1974) stated, “there are almost 

as many different definitions of leadership as there are people who have attempted to define 

the concept.” This quote reflects how the concept of leadership varies from one time to 

another and from one author to another. Rost (1993) discussed the history and evolution of 

leadership from 1900 up to 1990. Based on his review, the different leadership concepts 

which emerged during that period are reviewed below to build a general vision of leadership 

(see Table 2-1). 

Table 2-1: Leadership theories through history (Source: Northouse (2013)) 

Period Common Leadership Theory Concept 

Before 1900 Great man theory Some people are born to be leaders. 

1900-1930s Trait style There are some unique characteristics that are common in leaders. 

1930s-1960s Behavioural Theory Focusing on types of behaviour that are practised by leaders. 

1960s-1980s Situational Theory Leaders practise the suitable style based on the situation. 

1980s Management Theory Team members follow the leader’s orders. 

1990s-2000s Transformational Theory Leaders motivate followers towards work. 
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2000s-Present Flexible Leadership Leader behaviour changes as long as the situation changes. 

 
To summarise, despite the differentiation in defining leadership, these definitions can be 

classified into six perspectives (Northouse, 2013). The first perspective handles leadership as 

the “focus of group processes”. The leader in this perspective is considered to be the centre of 

team activity and expresses the group’s willingness to achieve its goals. The second 

perspective focuses on personality. Leadership definitions based on this perspective suggest 

that leadership is a set of characteristics that are embedded in some people. The third 

perspective defines leadership as behaviour that leaders practise to achieve group change. 

Relationships are the fourth perspective, where leadership is defined as the power of the 

relationship between leaders and their subordinates. In the fifth perspective, others perceive 

leadership as a transformational process. This view encourages leaders to achieve more than 

expected from their followers. Skills are the sixth perspective. This perspective stresses the 

skills and knowledge needed to improve leader effectiveness. Each one of these perspectives 

has received significant attention during various eras and has played an important role in the 

ascension of leadership concept.  

However, process, influence, team members, and common goals are identified as mutual 

components within these different leadership perspectives (Northouse, 2013). Thus, based on 

these four common components, Northouse defines leadership as “a process whereby an 

individual influences a group of individuals to achieve a common goal”. Since this definition 

takes account of all the other leadership perspectives, it is the one adopted by this study. 

Prior to discussing leadership behaviours that assist leaders in influencing a process, it is 

important to differentiate between the roles of leadership and the similar concept of 

management. The following section discusses both roles in order to understand the 

difference.  
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 Leadership Roles 2.2.2
Management and leadership possess a commonality that makes it difficult to distinguish 

between them. According to Northouse (2013), the manager and the leader perform similar 

roles, which are to influence their followers to achieve the desired target. However, many 

studies have also discussed this similarity with a view to distinguishing between the two 

functions.    

A review of the literature makes it clear that management and leadership are different things. 

For instance, Kotter (1990) argued that management and leadership have their different 

functions. He asserted that management is concerned about the stability and consistency of 

the tasks, while leadership deals with adapting to changes that occur in organisations 

(Northouse, 2013). This distinction is similar to that drawn by Bennis & Nanus (1985). 

According to Northouse (2013), Bennis & Nanus (1985) believed that management is about 

practising routine tasks and activities, while leadership is about influencing and generating 

change. This distinguishing between leadership and management facilitates the process of 

developing and improving both concepts.  

Rost (1993) also attempted to explain the difference between the relationship that managers 

have with their followers and leaders have with theirs. On the one hand, he argued that a 

manager practises a one-person authority relationship to accomplish a job. On the other hand, 

he argued that leaders focus on developing a co-joint relationship with their followers to 

bring about change. Despite leadership and management being different disciplines and can 

be mastered by one person, Zaleznik (1977) went so far in discussing the personalities of 

managers and leaders as to claim that they are different kinds of people (Northouse, 2013). 

He suggested that managers are reactive to unexpected changes and have low emotional 

engagement with their subordinates. By contrast, leaders act proactively and are more 
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emotionally engaged with their followers. In other words, this view means leaders and 

managers hold different capabilities.  

The next section highlights the challenges that face leaders. It also discusses the relation 

between employee performance and leader behaviour as well as the different types of 

leadership behaviour. Moreover, it clarifies how leaders can adapt their behaviour to align 

with complex work environments. 

 Leadership Behaviour 2.2.3
As leaders are faced with achieving more goals, the leadership role becomes more difficult. 

Their goals might be related to organisational, follower, or even client requirements, and 

natural differences between such a multiplicity of goals make defining leadership goals 

difficult (Yukl & Mahsud, 2010). A leader should be able to coordinate among stockholders 

as well as manage situations in which one goal is contrary to the other (Mahamid, 2013). For 

example, a situation might force a leader to perform an action that will satisfy employee 

expectations and so lead to higher performance, even if the action is outside the 

organisation’s procedures. The disparity between the competing goals creates a conflict that 

the leader needs to manage. 

Balancing is important in order for leaders to manage conflict. This requires flexible 

leadership and knowing how to make appropriate decisions and modify behaviour (Kaplan & 

Kaiser, 2006). Thus, organisations must concede discretion to their leaders.  In the context of 

safety, organisations adopt safety systems and procedures to generate a safe environment. 

However, these roles and systems are not enough in themselves to achieve the desired 

environment. Zohar (2003) insists that the procedures implemented by organisations are not 

able to contain all possible contingency situations. The power of discretion is essential for 

project managers to develop a safe environment (Zohar, 2003). While the organisation’s 
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procedures and rules are important to regulate the environment, the leader plays an important 

role in managing that environment. Actually, managerial leadership is the key to generating a 

healthy environment (Tam et al., 2004). 

Morgeson (2005) claims that performance and leader behaviours are related but the 

relationship alone is changeable from situation to situation. In other words, leader behaviour 

that improves a performance in one situation may not have the same effect in another 

situation. This observation agrees with the findings of Downey et al. (1975) and Kahai et al. 

(1997). They assert that highly restricted jobs need task-oriented behaviour to get higher 

performance, whereas people-oriented behaviour is more suitable for less structured tasks. 

Therefore, understanding the situations and tasks for leader is important as practicing their 

behaviours.  

In general, leadership behaviour is classified according to its function in three main action 

groups, namely, the task-oriented function (sometimes called initiating, directive or 

performance function); the people-oriented function (sometimes called consideration, 

relation-oriented, or maintenance function); and the ethical function (sometimes called moral 

character) (Hui et al., 2007; Künzle et al., 2010). For a long time, many researchers studied 

the task-oriented and people-oriented leader functions in depth; but lately, the ethical function 

has drawn the attention of researchers (Hui et al., 2007). Even though these three groups have 

different functions, leaders are obliged to practise them all to play their roles effectively. 

Several researchers in leadership behaviours have agreed that the aim of task-oriented 

functions is to provide support to complete a task efficiently (Künzle et al., 2010). Leaders 

can support their followers by making timely decisions, adjusting to changes, and achieving 

goals (Northouse, 2013). They should clarify rules and procedures, motivate, give directions 
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for guidance, plan, and bestow authority (Hui et al., 2007; Yukl, 2006). (West et al., 2003) 

argue that task-oriented behaviour reinforces the participatory role of team members. 

People-oriented behaviour denotes a leader developing a positive climate by showing concern 

and fulfilling the personal needs of followers. However, the positive effect of such behaviour 

has been questioned. Atencio (2012) notes that it can be interpreted as favouritism. 

According to this view, people-oriented behaviour can harm leaders’ relationships with their 

followers, so making it difficult to make correct decisions. However, Cooper & Wakelam 

(1999) assert that leaders who practise people-oriented behaviour are more effective in their 

jobs. Yukl (2006) agrees that people-oriented behaviour leads to increased trust between 

leaders and followers, develops team members’ skills in cooperation, establishes 

commitment, and increases job satisfaction.  

Ethical behaviour is the last group of leadership behaviours. It includes all the behaviours that 

lead followers to believe that leaders are fair (Bettencourt & Brown, 1997). These include 

non-exploitation of subordinates for personal gain (Hui et al., 2007). Deluga (1994) claimed 

that teams can be more effective by building trust through these kinds of behaviours. 

Moreover, the importance of ethical behaviour was supported by Ikediashi et al. (2014) in 

which they contended that ethical issues is one of the failure factors in the Saudi construction 

industry.  

Leaders should practise all three groups of behaviours selectively. They need to understand 

the situation and their followers in order to know which behaviour is more appropriate 

(Hersey & Blanchard, 1969). The following section discusses the behaviours that are 

practised by leaders in their role as it relates to safety. 
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 Safety Leadership Behaviours 2.2.4
Leadership behaviour plays an important role when completing projects. Losing money and 

passing the due date for project completion are indications of failure. It is documented that 

leadership behaviour in the areas of relationships, motivation, morale, and commitment can 

contribute to such failures (Anantatmula, 2010; Künzle et al., 2010). The literature has 

highlighted many safety outcomes that are affected by leadership behaviour as explained 

below.  

Firstly, safety climate which is affected by three groups of safety leadership behaviour. The 

first group encompasses the behaviours that demonstrate a high level of emotional 

competency and LXM leadership. Squires et al. (2010) contended that behaviours such as 

active listening, which is associated with emotional competency level, has an impact on the 

relationship between leader and follower. This impact has been found to be positively related 

to safety climate. Similarly, other studies such as (Nielsen et al., 2013; Thompson et al., 

2011), have also displayed other leadership behaviours associated with safety climate. The 

behaviours include open communication, feedback and communication about error, 

commitment to safety, non-positive response to error, and other behaviours that demonstrate 

transparency, self-awareness, and having a moral perspective. As for the second group, it 

includes the behaviours that provide power to followers. These behaviours are listed under 

empowerment leadership behaviours. It includes coaching, caring, controlling, leading by 

example, informing, participating, and visibility at the site. The effects of these behaviours on 

safety climate have been shown to be of positive nature with a number of studies 

investigating this impact and reinforcing the positive effect of empowerment leadership 

behaviours on safety climate (Thompson et al., 2011). The third group includes 

transformational and transactional leadership behaviours. Although these two leadership 

styles are different, they are combined in one group because they are usually investigated 
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together. Safety climate is positively affected by transformational leadership, and contingent 

reward and management-by-exception active styles of transactional leadership. Hoffmeister 

et al. (2014) identified safety climate as being affected by intellectual stimulation and 

idealized influence dimensions of transformational leadership and contingent reward style of 

transactional leadership. Other studies contended that leaders, combining transformational 

and contingent reward styles have a higher positive impact on safety climate (Schwarz et al., 

2016). In contrast, management-by exception passive and laissez-faire transactional 

leadership styles negatively affect safety climate (Nielsen et al., 2016; Smith et al., 2016).  

Secondly, safety culture which has been also discussed by some research studies, affects, and 

is affected, by safety leadership. Wu et al., (2016) explored the impact of safety culture on the 

relationship among different safety manager levels. They found that safety culture mediates 

the relationship of owner-contractor safety leadership as well as the relationship of 

contractor-subcontractor safety leadership. Martínez-Córcoles et al., (2011) contended that 

safety culture moderates the relationship between empowerment leadership and safety 

climate. Safety culture has been positively affected by safety leadership behaviours such as 

feedback, communication, advocacy, visibility, and coaching (Kristensen et al., 2016; 

O’Connor & Carlson, 2016; Sexton et al., 2014).  

Thirdly, safety behaviour which is considered as one of the safety performance measures; and 

is represented by safety compliance and safety participation. Although some studies such as 

Fernández-Muñiz et al. (2014) do not show an effect on safety compliance by leadership 

behaviour, Kapp (2012) and other studies demonstrate that safety compliance is affected by 

both of transformational and transactional leadership behaviours. However, safety 

compliance behaviour is related to transactional leadership more than transformational 

(Clarke, 2013). Beside transformational and transactional leadership, few studies explored the 
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impact of other safety leadership behaviours such as recognising behaviours, empowering 

leadership that includes the behaviours of leading by example, informing, participation, 

coaching, and showing concern. All these have been shown to improve safety compliance of 

safety behaviour (Martínez-Córcoles et al., 2013). In addition, morality leadership and 

involvement behaviour have been found to indirectly have the same influence through safety 

motivation and work climate respectively (Chen & Chen, 2014; Dahl & Olsen, 2013). As for 

safety participation, the relationship of safety participation has been investigated with varying 

leadership behaviour. Transformational and transactional leadership styles had the attention 

of the most published papers that explore the effect of safety leadership behaviour on safety 

behaviour. Hoffmeister et al. (2014) specified the transformational leadership dimensions of 

inspirational motivation and idealized influence as influencer for safety participation. 

Moreover, management-by-expectation active and contingent reward transactional styles of 

transactional leadership positively influence safety participation while management-by-

expectation passive has a negative effect. More research studies explored the impact of other 

safety leadership behaviours such as empowering leadership and morality leadership (Chen & 

Chen, 2014; Martínez-Córcoles et al., 2013). Both leadership styles positively influence 

safety participation. Therefore, safety climate, safety culture, and safety performance are 

affected by numerous leadership behaviours, either positively or negatively. This implies the 

importance of adopting various types of leadership behaviours.  

O’Dea & Flin (2001) addressed leadership behaviours that are needed to improve safety 

performance for site managers. They concluded that workforce involvement, building open 

relationships, visibility at the work site, and managing proactively are effective in improving 

safety performance. The following subsections discuss the roles of these safety leadership 

behaviours. 
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 Workforce Involvement 2.2.4.1
Sanders et al. (1976) found that leaders practising workforce involvement motivate followers 

to work more safely. Therefore, safety performance can be significantly improved (O’Dea & 

Flin, 2001). In the construction industry, Abudayyeh et al. (2006) endorse the notion that the 

leader who participates with his followers and involves them in decision making, provides the 

motivation to followers to agree with decisions and attempt to improve on them. The 

‘involvement’ behaviour of leaders involves defining roles and responsibilities, and 

participating in decision making with followers when defining their jobs.  

 Responsibility 

Using team members to assist in defining roles, and delegating responsibility, are important 

and effective techniques. They help in solving conflicts and enhancing performance, 

particularly when they must deal with ambiguity (Anantatmula, 2010). According to 

Vredenburgh (2002), empowering followers to improve the work situation in order to work 

more safely is essential. Vredenburgh is surely correct, because it does not make sense to ask 

a staff member to work safely if the member does not have a clear view of his role, or the 

authority to change unsafe conditions (Turner, 1991). Unfortunately, this is the case in the 

Saudi construction industry as leaders of construction projects misuse responsibility by 

delegating without giving a clear understanding of what is expected from the follower 

(Erogul & Alyami, 2017).  

 Decision Making 

Followers are willing to be more concerned about safety if they are involved in decision 

making (O’Dea & Flin, 2001). Thus, leaders should delegate some decision making to team 

members and also involve them in other decisions, instead of keeping them apart from the 

process (Niskanen, 1994; Williamson et al., 1997). Abudayyeh et al. (2006) assert that a 

system of feedback that encourages workers to participate in decision making is a key 

element in successfully managing a safety program on a construction work site. 
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Workers are empowered when leaders practise ‘involvement’ behaviour through participatory 

decision making and clearly defining roles and responsibilities. This empowerment improves 

workers’ sense of responsibility for working more safely and increases their confidence in 

themselves to change unsafe behaviours (Abudayyeh et al., 2006; Arnold et al., 2000); thus, 

the leader has more time for other responsibilities (Cleveland et al., 1979). However, 

experienced team members are expected to allow the leader to adopt such behaviours (Yun et 

al., 2005). In the construction industry, which is recognised for changing team members 

frequently, the leader must know to what extent he can practise these behaviours with his 

followers. In other words, leaders need competencies that allow them to evaluate the situation 

and how to support their followers.   

 Relationship Management 2.2.4.2
Building relationships is another behaviour that leaders should practise with their team 

members. According to Cipolla et al. (2005), the relationship between leaders and their 

followers is built by spending time together. This leads to improved discretionary behaviour 

on the part of the team members (Settoon et al., 1996). O’Dea & Flin (2001) assert that 

maintaining high levels of communication with followers, by listening to them and taking 

their suggestions into account, is needed to build honest, open, and trusting relationships.  

Having good communication skills is considered a basic element of strength because it leads 

to trust with followers (Vredenburgh, 2002). Anantatmula (2010) argues that establishing 

open and trusting communications leads to innovation, team development, knowledge 

sharing, and collaboration. Conversely, according to Künzle et al. (2010), poor 

communication is a trap for leaders (Sugrue et al., 1995). Failure to build good relationships 

can lead to changes in the project plan and loss of time and money (Anantatmula, 2010).  
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In the construction industry, poor communication is bound to lead to project failure 

(Mahamid, 2013). Moreover, Abudayyeh et al. (2006) found that by practising 

‘communication’ behaviour, safety leaders can steer their followers toward safety. Thus, the 

safety performance can be improved. This fully endorses the findings of Zohar (1980) that 

trust and communication have a positive impact on safety performance. 

 Visibility and Leading by Example 2.2.4.3
Visibility and leading by example mean that leaders should be involved and participate with 

their team members in their work, and provide a role model when applying the safety rules of 

the organisation (O’Dea & Flin, 2001). This behaviour sends a message that safety is a thing 

that should always be considered when completing work tasks. Vredenburgh (2002) noticed 

that workers will not perceive the importance of safety without these leadership behaviours. 

Being visible at the work site and being a role model also motivates followers to complete 

their work (Koene et al., 2002). Therefore, visibility and leading by example can increase 

both productivity and safety performance in the workplace. 

 Proactive Management 2.2.4.4
Being proactive toward safety is a precautionary behaviour that has financial benefits, since it 

reduces accident compensation and lost time (Vredenburgh, 2002). O’Dea & Flin (2001) 

found that the proactive leader is the person who supports the right safety actions by his 

workers, while preventing bad safety actions. This can be achieved by taking charge, making 

innovative suggestions and initiatives, and preventing problems (Parker & Collins, 2010).  

Even though all of the safety leadership behaviours mentioned so far are essential for every 

leader, in the construction industry they become even more important for a project manager, 

since he or she is considered to be a key factor in improving safety performance (Tam et al., 

2004). Leadership is usually conceptualised in behavioural patterns that focus on developing 

relationships between leaders and their followers (Zaccaro & Horn, 2003). Clarke (2013) 
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argued that the combination of the transformational and transactional leadership theories is 

effective in improving safety performance; and the adoption of further leadership behaviours 

in conjunction with the transformational and transactional ones has also been suggested. 

However, the role of leaders should not be simply to what exercise ‘influence’ behaviours, 

but should also include deciding when and how that influence is exercised to attain goals 

(Mumford et al., 2000). Thus, capabilities, skills, and knowledge should be the focus for 

effective leaders (Mumford et al., 2000).  

The safety leadership behaviours discussed above will be incorporated in the conceptual 

model of this study, with a focus on the impact of leadership competencies upon them. The 

following section discusses the importance of a project manager in worksite safety. Section 

2.2.6 discusses the leadership competencies that significantly improve a leader’s ability. 

 Leadership Behaviour of a Construction Project Manager 2.2.5
Project managers can enhance safety on construction project sites (Abudayyeh et al., 2006). 

Poor safety awareness on the part of project managers is a key factor that affects construction 

safety performance (Tam et al., 2004); a direct relationship has been noted between injury 

and illness rates and whether or not the project managers fulfil their role of ensuring safety on 

project sites (Abudayyeh et al., 2006). Thus, an improvement in safety performance on the 

part of project managers should be reflected in the overall safety performance of their 

projects. 

The function of a project manager, as a safety leader, is the ability to generate or adapt to 

changes in the worksite environment. Zohar (1980) suggested that workers’ behaviours and 

project manager skills and abilities were related. Anantatmula (2010) argues that in such a 

complex world, the leadership roles of project managers play an important role in motivating 

team members and achieving a suitable work environment to influence project outcomes. 
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Cipolla et al. (2005) state that project managers have the power to spread safety values and 

attitudes among workers. Thus, the relationship between the project managers’ leadership 

roles and their team members works to motivate and influence workers to behave more safely 

(Abudayyeh et al., 2006). However, to play these roles effectively, project managers need to 

be supported by their organisations.    

Project managers in the construction industry should hold enough authority to be empowered. 

The role of project managers in motivating and influencing workers should be extended to 

include workers from outside the leader’s organisation, such as people from supplier 

companies (Slattery & Sumner, 2011). Moreover, Abudayyeh et al. (2006) found that 

allowing project managers to spend money for safety purposes, without the need for prior 

approval, has a positive impact on injury numbers. Therefore, it is essential for managers to 

obtain some freedom to perform their roles in an effective manner. 

Many studies, such as Dainty et al. (2003), have discussed the leadership behaviours of 

project managers that contribute to managing construction projects successfully. Leadership 

behaviours such as building relationships and supporting team members are seen as helpful in 

enabling project managers to manage projects successfully (Ahadzie et al., 2008). Koene et 

al. (2002) confirm that managers’ leadership behaviours can improve work climates and 

financial performance. It has been asserted that leadership behaviours such as empowering 

team members and building good relationships have a positive impact on projects’ cost 

performance in the construction industry (Ammeter & Dukerich, 2002). In addition, 

Mohamed (2002) observed a relationship between the working environment, which is 

affected by project managers’ leadership roles (Müller & Turner, 2007), and the safety 

climate. Therefore, the leadership behaviours of project managers play an important role in 

directing a project in an effective manner (Sumner & Slattery, 2010). However, as previously 
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mentioned, leaders’ understanding of situations and tasks is as important as practicing their 

behaviours. Thus, leaders need to improve their capabilities to analyse situations in order to 

behave more efficiently.  

 Leadership Competencies 2.2.6
Boyatzis (1982) came up with one of the earliest definitions of competency in the 

management context. He defined competency as “the underlying characteristics of a person 

that lead to or cause effective and outstanding performance”. The importance of this 

definition lies in how it originated. According to Boyatzis (2008), the basic competency 

concept was extracted from the job performance theory, which was introduced by Boyatzis 

(1982). Therefore, this definition aligns with the competencies that leaders need.  

The literature review in leadership is abundant with different competencies. However, two 

sets of leadership competencies that encompass these competencies, have been identified. 

The competencies in these two sets emphasise the cognitive and emotional functions of 

leadership (Turner & Müller, 2005). The first set, suggested by Dulewicz and Higgs in 2003, 

includes three types of competencies – namely, intellectual, managerial, and emotional 

competencies (Turner & Müller, 2005). The combination of these competencies accounts for 

79% of the leadership performance (Dulewicz & Higgs, 2000). The second set, suggested by 

Boyatzis in 2000, includes two competencies – emotional, and social– with ‘cognitive’ later 

added as a third competency. These two sets are similar in their functions and components, 

since they emphasise the same functions and have mutual components. Yet the conceptual 

basis of the two sets is different. The components of the first set were identified through the 

functions of leadership (Turner & Müller, 2005), whereas the components of the second set 

were identified through the theory of action and job performance (Boyatzis, 2009). As well as 

leadership competencies, management competencies such as contextual, behavioural, or 

technical competencies exist although differ from leadership competencies. Leadership 
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competencies are concerned with fulfilling the roles of leaders such as dealing with and 

adapting to changes that occur in organisations, whereas management competencies are 

concerned with the stability and consistency of the work tasks. Since the focus of the present 

study is directed towards enhancing performance (specifically, safety performance), it will 

adopt the second set of leadership competencies – the emotional, social, and cognitive.  

 

 

 

 

 

 

Based on this view of competency, Boyatzis et al. (2000) established a competency measure 

for emotional competency, which has proven its effectiveness for leader performance 

(Boyatzis, 1982). They then considered cognitive competency to be an important addition for 

their leadership competencies measures, before social competency is differentiated from 

emotional competency (Boyatzis, 2008; Johnson, 2009). However, Boyatzis (2008) asserted 

that these three forms of leadership competency provide a systemic view of a leader’s 

personality. He also stated that a suitable framework for leadership can be expressed by the 

presence of the emotional, social, and cognitive competencies. Many studies, such as Palaima 

& Skaržauskiene (2010), Goleman (1998) and Boyatzis (2008), contend that adopting these 

competencies could lead to outstanding performance in leadership. To explore and 

understand the essence of these competencies, Boyatzis (2008) defined the three 

Figure 2- 1: Leadership Competencies Sets 
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competencies as follows: 

 Emotional competency is “the ability to recognise, understand, and use emotional 

information about oneself that leads to or causes effective or superior performance”; 

 Social competency is “the ability to recognise, understand and use emotional 

information about others that leads to or causes effective or superior performance”; 

and 

 Cognitive competency is “the ability to think [about] or analyse information and 

situations that leads to or causes effective or superior performance”. 

It has been found that people with higher emotional competency are more satisfied and 

experience outstanding success in their lives; thus, there is a relationship between emotional 

competency, which includes social competency, and positive social behaviour (Butler et al., 

2006; Goleman, 1995). According to Boyatzis et al. (2000), their Emotional Competence 

Inventory 360 (ECI 360) model is related to an individual’s performance on a work site. Bar-

On (1997) is another leading research study that explored emotional competency. The study 

developed an emotional competency model that increases individuals’ ability to deal with 

their work environments (Butler & Chinowsky, 2006). The researchers who established these 

models contend that the combination of emotional competency (and social competency) and 

cognitive competencies provides a greater chance of better performance (Boyatzis, 2008; 

Butler & Chinowsky, 2006; Johnson, 2009). 

The interaction effect of the three competencies have been empirically tested by Aslam et al, 

(2016). They revealed that the three competencies positively improved the effectiveness of 

leaders in the Pakistani insurance industry. However, the influences of social and cognitive 

competencies were not as strong as the influence of emotional competency. Moreover, 

despite Hoffman & Frost (2006) proving the role of the three competencies in improving the 
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transformational leadership behaviour in physicians, they were not be able to compare the 

influence of the emotional, social, and cognitive competencies as the impact of each 

competency was tested on different dimensions of the transformational leadership behaviour. 

In the IT industry, Lee et al. (2013) tested the impact of the three competencies on project 

performance through relationship management. Tacitly, they showed how the competencies 

influenced project performance in different situations. Also, combining the three 

competencies is important to improving different facets of performance. According to 

Offermann et al. (2004), although the three competencies are related to work performance, 

emotional and social competencies have a stronger relationship with team task performance 

while cognitive competency has a stronger relationship with individual task performance. 

This chapter has surveyed studies that consider the emotional, social, and/or cognitive 

competencies of leadership in the safety and construction areas (see Table 2-2). These studies 

discuss the leadership competencies from three dimensions. 
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Table 2- 2: Previous research studies discussing leadership competencies in safety and construction 

 

 Discipline Model, Aim, or Finding Authors 

Safety The level of competency is one of the safety climate dimensions (Seo et al., 2004)  

Safety Competencies are important for improving organisational safety culture (Parker et al., 2006)  

Safety Social competency increases the individual’s safety behaviours (Conchie & Donald, 

2006)  

Construction A competencies model for project managers has been developed based on the performance outcome level of project managers; the 

behaviours of those who had a higher performance level were identified as competencies   

(Dainty et al., 2004)  

Construction A relationship between emotional competency and leadership behaviours is contended (Butler & Chinowsky, 

2006)  

Construction The emotional, social, and cognitive competencies are shown to be important for project managers success (Müller & Turner, 

2010)  

Construction The emotional, social, and cognitive competencies are essential in shaping project managers’ leadership style (Müller & Turner, 

2007)  

Construction 

Safety 

The social competency has a positive impact on  safety leadership behaviours (Fruhen et al., 2014)  

Construction  

Safety 

An individual’s emotional and social competencies are one of the success factors in safety programs                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 (Aksorn & 

Hadikusumo, 2008)  

Construction  

Safety 

Leadership competencies are one of the factors that influence unsafe behaviours (Khosravi et al., 2014)  

Construction  

Safety 

The importance of cognitive and social competencies is discussed  (Biggs et al., 2006)  

Construction  

Safety 

Emotional competency is recognised as one of the project manager’s skills that has the ability to influence project safety 

performance 

(Sunindijo & Zou, 

2009)  

Construction  

Safety 

Social competency are shown to be important requirement for project managers (Cipolla et al., 2005)  

Construction  

Safety 

Emotional competency has an indirect impact on safety climate (Sunindijo & Zou, 

2013)  

Construction 

Safety 

Understanding developing trust and avoiding distrust (Conchie et al., 2011) 

Construction Leadership competencies are essential for project sustainability and productivity (Tabassi et al., 2016) 

Construction 

Safety 

Developing and examining a safety competency framework on construction organisations  (Biggs & Biggs, 2013) 

Construction Empirically testing the role of emotional competency in improving construction project (Zhang & Fan, 2013) 

Construction Emotional competency has a positive influence on project cost and quality performance (Sunindijo, 2015) 
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The first dimension is about the competencies and their relation to leadership styles and 

behaviours. The studies that discuss this dimension conclude that the emotional, social, 

and/or cognitive competencies have a positive impact on leadership behaviours such as 

participation, open communication, and being a role model for followers (Butler & 

Chinowsky, 2006; Conchie & Donald, 2006; Fruhen et al., 2014; Sunindijo & Zou, 2013). 

Müller et al. (2007) also claim that these leadership competencies have the ability to shape 

project managers’ leadership style in a way that positively influences the management of 

projects, leading to their success. This last study is the only one that considers the 

combination of the three leadership competencies together. However, it does not consider 

their impact on leadership behaviours. 

The second dimension concerns the importance of the competencies to individuals. The 

studies that discuss this dimension conclude that the emotional, social, and/or cognitive 

leadership competencies are used for improving individual performance (Cipolla et al., 2005; 

Conchie & Donald, 2006; Dainty et al., 2003; Müller & Turner, 2007, 2010; R. Sunindijo & 

Zou, 2009). In addition, these leadership competencies are considered an individual critical 

success factor for influencing safety program performance and reducing the number of 

accidents owing to unsafe behaviour (Aksorn & Hadikusumo, 2008; Khosravi et al., 2014). 

However, these studies refer to these competencies only as factors in improving safety and 

construction performance. 

The third dimension is about the relationship between the competencies and organisational 

safety culture and climate. A number of studies have discussed the importance of  leadership 

competencies in improving safety culture (Biggs et al., 2006; Cipolla et al., 2005; Parker et 

al., 2006) and safety climate (Seo et al., 2004; Sunindijo & Zou, 2013). Other studies have 

also considered the individual competency level as a dimension of safety climate (Mohamed, 
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2002; Seo et al., 2004). However, these studies either simply mention the competencies 

without identifying them or identify one or two competencies without considering the 

combination of the emotional, social, and cognitive competencies. 

This literature review of construction safety has recognised the importance of the three 

leadership competencies (emotional, social, and cognitive). Although these three 

competencies have been explored from different aspects, it is clear that there is a lack of 

studies considering the combination of the three leadership competencies and their impact on 

safety leadership behaviour in the construction industry. This research study will uncover the 

relationship between the combination of leadership competencies and project manager safety 

leadership behaviours in improving safety performance on construction project sites.   

In summary, different understandings of leadership have been recognised over time, but all 

perspectives agree upon the concept of influence. A leader’s role in influencing followers lies 

in creating a relationship with subordinates and being emotionally engaged to achieve the 

desired goal through generating and adapting to changes in work environments. In 

construction safety, this role is fulfilled by practising a set of behaviours, namely, workforce 

involvement, relationship, visibility and leading by example, and proactive management. 

Practising these leadership behaviours by itself does not guarantee successful results in the 

work field. Leadership competencies enable leaders to perform better in their leadership 

behaviours. These competencies include the emotional, social, and cognitive competencies, 

which result in a holistic view of leadership. The following section demonstrates how these 

three competencies provide a holistic view of leadership through the Systems Thinking 

concept. 
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 Systems Thinking 2.3

 Background 2.3.1
Unlike traditional forms of analysis, Systems Thinking does not break down a system into 

components and study them separately. Rather, it takes into account each component of the 

system that has an impact on the others (Aronson, 1996). Thus, by studying the impact of one 

component on other components, Systems Thinking offers a more reliable understanding of 

the system (Aronson, 1996). According to Mingers & White (2010), areas such as physics 

and biology provide early examples of the development of Systems Thinking (Capra, 1997), 

which began in the 20th century. Many researchers have applied the Systems Thinking 

approach. Von Bertalanffy (1950) became famous by introducing the general systems theory 

in biology and other areas. Based on this theory, other researchers developed their approaches 

in management areas. These include Hall (1962) and his systems engineering approach, Beer 

1967) with management cybernetics, and Forrester (1968) with systems dynamics. In order to 

understand the basic concept, brief descriptions of Systems Thinking approaches are 

presented in the following section.  

 Systems Thinking Approaches 2.3.2

 General Systems theory 2.3.2.1
Von Bertalanffy was the founder of the general systems theory. He applied it in the discipline 

of biology. Von Bertalanffy (1950) focused on interrupted systems with a holism view 

instead of reductionism. This new view exposed the limitations of other theories that were 

used in organisational systems, such as traditional mechanistic management and human 

relations theories (Ackoff, 1994; Jackson, 1991). According to Jackson (1991), the traditional 

approaches were concerned with parts of organisational systems in isolation from each other. 

Systems theory revived interest in the context of organisational management.  

 Hard Systems Thinking 2.3.2.2
Hard Systems Thinking consists of many approaches, such as operations research, systems 
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engineering, and other approaches which all emerged from engineering disciplines (Jackson, 

1991). Once a systems objective has been properly defined, hard systems approaches are 

applied to optimise system variables to determine the most efficient situations (Jackson, 

1991). Although hard systems approaches are considered to be useful tools for solving 

problems, they do require well-defined objectives, so they are not suitable for solving ill-

defined problems (Jackson, 1991). 

 Cybernetics 2.3.2.3
Cybernetics can be defined as a mathematical modelling that is used to understand and 

regulate organisational systems to be more efficient (Jackson, 1991; Mingers & White, 2010). 

According to Mingers & White (2010), cybernetics is concerned with information flow 

through an organisational system and with determining the system’s way of dealing with that 

information to control itself (Ashby, 1957). Beer (1959) is acknowledged to have been the 

first to apply cybernetic principles in the management arena (Mingers & White, 2010). He 

argued that a cybernetic approach is eligible for use in different types of organisations to 

create more effective systems (Mingers & White, 2010). 

 System Dynamics 2.3.2.4
In the 1960s, at MIT’s Sloan School of Management, Jay Forrester developed the systems 

dynamics approach, which aims to model the dynamic behaviour of complex systems 

(Mingers & White, 2010). According to Davis (2013), non-linear interactions, the negative 

feedback loop, the positive feedback loop, policy change resistance, time delays, and counter-

intuitiveness are the underlying assumptions for complex system characteristics (Forrester, 

1968; Senge, 2006; Sterman, 2002). The process of this approach begins with identifying the 

causal loop and mapping it, then establishing and examining a computer model to assess the 

results (Lane & Oliva, 1998; Mingers & White, 2010).  
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 Soft Systems Methodologies 2.3.2.5
Even though hard systems thinking and soft systems methodologies adopted the same 

concept, it occurs naturally in their functions (Jackson, 1991; Lane & Oliva, 1998). Mingers 

& White (2010) argue that soft systems methodologies look at a system as “a process of 

dealing with the world” instead of in an “engineered or optimised” way. This view of systems 

enables soft systems methodologies to deal with “messy” problems in the management 

discipline (Ackoff, 1994; Mingers & White, 2010). 

Besides these approaches, other researchers have called for mixing multiple methodologies,  

claiming that this makes Systems Thinking more valuable and effective (Mingers & White, 

2010). However, according to Mingers & White (2010), from the time when the idea of 

Systems Thinking emerged, its concepts have not changed very much. They say that Systems 

Thinking consists of the following four principles: 1) Holism. 2) Admitting that interactions 

and the relationship among elements are more important than the elements themselves.  

3) Classifying systems’ elements into levels, and recognising the relations within and among 

these levels. 4) Recognising that the behaviours of people play an important role in such 

social systems. Therefore, Systems Thinking provides the biggest picture of a system, making 

it easier to understand (Ackoff, 1999).  

 Holistic View 2.3.3
Systems Thinking  gives an interdependent view of systems (Palaima & Skaržauskiene, 

2010). In other words, it considers that an event in one part of the system could affect 

another. Thus, it provides the ability to understand the linear and non-linear cause-and-effect 

relationship and to understand the underlying pattern of events (Senge, 2006). Moreover, it 

emphasises a dynamic view as a means of understanding the context (Palaima & 

Skaržauskiene, 2010). Therefore, the holistic view of Systems Thinking could appear as a 

complex process. 
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In order to work out and understand the whole of a system, Gharajedaghi (2011) has 

suggested applying an iterative process. An iterative process, simply, is a relationship circle 

consisting of four interdependent variables (Figure 2-2) – namely, function, structure, 

process, and context. Each variable works as a co-producer for other variables; and the circle 

is closed once the holistic view is distinguished (Gharajedaghi, 2011). Moreover, 

Gharajedaghi (2011) demonstrates how seeing the whole is difficult if one fails to figure out 

these interdependencies. Therefore, an iterative process is important to understanding the 

complexity of seeing the whole system. 

 

Figure 2- 2: Understanding Iterative Process (Gharajedaghi, 2011) 

By applying the “iterative process” to the leadership definition adopted for this research 

study, the leadership concept can be interpreted holistically (Figure 2-3). As mentioned 

above, leadership has been defined as “a process whereby an individual influences a group of 

individuals to achieve a common goal” (Northouse, 2013) – a definition that clearly presents 

influencing others as the key function of leadership. The structure of leadership consists of 

the leader, the followers, and the environment. The process that explains how the structure 
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generates the function of leadership is basically represented in: leaders’ ability to influence 

followers; their ability to understand how their followers are influenced; and their ability to 

understand the environment, which also includes leaders and followers, for efficient 

influencing. By understanding the relationship between the function, structure, and process, 

and then placing the leadership in the appropriate context, leadership is able to achieving the 

desired target. Thus, this holistic view adds a valuable explanation of how leaders influence 

their followers. 

 

Figure 2-3: Iterative Process for Understanding Leadership 

Leadership, from a holistic view, is about how leaders utilise themselves, their followers and 

the environment when exercising influence. Leaders simply need to know how to influence, 

how followers are influenced, and how the environment is utilised for influencing. This 

holistic view of leadership aligns with the view of flexible leadership proposed by Mumford 

et al. (2000), who argue that leadership is more than only exercising influencing behaviour. It 

also aligns with the view of flexible leadership proposed by Yukl & Mahsud (2010), who 

contend that emotional, social and cognitive competencies provide leaders with a better 

understanding of themselves, others, and the environment. Thus, by reinforcing their 
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emotional, social, and cognitive competencies, leaders are made capable of performing better 

in influencing their followers. These three leadership competencies provide leaders with 

flexibility and a holistic view when practising their leadership roles.   

In summary, the Systems Thinking concept has been implemented across many disciplines. 

Its main idea is to break down a system into components while taking into account that each 

component has an impact on the other components. This idea offers a more dynamic and 

holistic view for better understanding a context. Leadership needs to be understood and 

viewed holistically, especially in complex environments such as the construction industry. 

Since leadership is more than exercising behaviours, leaders need flexibility in their 

leadership. The emotional, social, and cognitive leadership competencies can provide leaders 

with that flexibility. Because of the holistic view they provide, this research study will 

consider these three competencies as Systems Thinking leadership competencies, aligned 

with the ‘flexibility’ view of leadership.  

 Summary of the Literature Review 2.4
This chapter has presented a review of the literature and established a solid background in the 

disciplines that the study will address. It finds that using safety behaviour as an indicator for 

measuring safety performance has more advantages than adopting other measuring indicators. 

It also finds that project managers can effectively practise their safety leadership behaviours 

by enhancing their leadership competencies. Systems Thinking offers a better view of the 

leadership concept through the three leadership competencies, leading to effective 

behavioural leadership practice. 

Based on the gap in the literature review, a theoretical framework was developed to build a 

conceptual model to be tested in this research study. More details are presented in the next 

chapter (Chapter 3). 
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Chapter 3: Research Methodology 

The aim of this chapter is to present in details the development of the theoretical framework 

as well as the research questions of this study, which lead to developing a conceptual model 

in order to fill up the identified gap based on the literature review that explored in the 

previous chapter (Chapter 2). The chapter starts with Section 3.1 that presents the research 

scope and objective. Section 3.2 describes the conceptual framework and relist the research 

questions. Followed by Section 3.3 that contains the research hypotheses. Then, the 

theoretical research approach is outlined in Section 3.4. Section 3.5 illustrates the research 

design. Section 3.6 displays the data collection methods as well as questionnaire development 

and sampling method. The data analysis methods are explained in Section 3.7. Finally, 

Section 3.8 summarises Chapter 3. 

 Research Scope and Objective 3.1
This study empirically examines to what extent Systems Thinking, in terms of leadership 

competencies, influences safety performance through safety leadership behaviour. Thus, the 

objective of this study is to suggest a leadership style that provides leaders with the flexibility 

that helps them in practising their behaviours effectively.  As for research scope, the focus of 

the current study is on the influence of leadership competencies on leaders performance in the 

context of construction safety in Saudi Arabia. 

 Conceptual Framework and Research Questions 3.2
Background knowledge on safety performance, safety leadership, and Systems Thinking were 

conceptualised by reviewing the literature in Chapter 2. To-date research studies in safety 

leadership are merely focused on either leadership behaviour or leadership competencies. 

Usually leadership behaviours are grouped and composed to form leadership theories. The 

literature review shows that widely accepted leadership theories are transformational and 

transactional theories, which have added considerable value to improving safety performance 
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(Hoffmeister et al., 2014). However, following one or two theories might lead to missing 

other effective behaviours that are not classified into an existing leadership theory.  

On the other hand, leadership competencies can be recognised as the enablers that help 

leaders in practising their behaviours effectively (Müller & Turner, 2007). Previous studies 

have investigated leadership competencies and their relation to improving safety performance 

and performance in general (Butler & Chinowsky, 2006; Cipolla et al., 2005; Green, 2004; 

Johnson, 2009; Mumford et al., 2000; Parker, 2015; Riggio & Reichard, 2008). Few studies 

have discussed leadership competencies in the context of safety. However, the positive effect 

of competency self-efficacy on safety outcomes, such as safety behaviours and safety climate, 

has been investigated by Chen & Chen (2014), and Schwarz et al. (2016). Both studies have 

handled self-efficacy competency as a construct that can improve safety conditions if 

involved with other effective elements such as safety leadership styles. Sunindijo & Zou 

(2013) explored the interaction of emotional competency with safety leadership behaviours of 

transformational leadership. It was concluded that emotional competency has a positive effect 

on transformational leadership behaviour. Other competencies that their importance have 

been proven in general leadership literature, have not yet been investigated in the context of 

safety (Alidrisi & Mohamed, 2017b). Moreover, to the best of the author’s knowledge, no 

studies have addressed the interaction of safety leadership behaviour and leadership 

competencies on safety performance, in term of construction safety behaviour.  

As a consequence, there is a need and a demand to explore the influence of selected 

leadership competencies, based on a systemic way, on safety leadership behaviour, that 

ultimately affect safety behaviour. To address these research gaps, the following research 

questions were formulated: 

 Question 1:  
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a) For a construction project manager with safety responsibility, to what extent does the 

emotional competency influence safety leadership behaviour? 

b) For a construction project manager with safety responsibility, to what extent does the 

social competency influence safety leadership behaviour? 

c) For a construction project manager with safety responsibility, to what extent does the 

cognitive competency influence safety leadership behaviour? 

 Question 2: 

a) For a construction project manager with safety responsibility, to what extent does the 

emotional competency directly influence safety performance? 

b) For a construction project manager with safety responsibility, to what extent does the 

social competency directly influence safety performance? 

c) For a construction project manager with safety responsibility, to what extent does the 

cognitive competency directly influence safety performance? 

 Question 3: 

a) For a construction project manager with safety responsibility, to what extent does the 

cognitive competency influence the emotional competency? 

b) For a construction project manager with safety responsibility, to what extent does the 

cognitive competency influence the social competency? 

A conceptual model was developed in order to answer these research questions. The proposed 

model consists of eight constructs, namely, (1) emotional competency, (2) social competency, 

(3) cognitive competency, (4) workforce involvement, (5) relationship management, (6) 

visibility and leading by example, (7) proactive management, and (8) safety performance. 

These constructs were measured in this study by variables that have been used by many 

previous studies. 
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 Hypotheses Development 3.3
The conceptual model in Figure 3-1 includes three components, namely, Systems Thinking, 

safety leadership behaviours, and safety performance. Systems Thinking has been considered 

as a leadership style that has the potential to improve the performance of project managers in 

their safety roles. It consists of three leadership competencies namely, emotional, social, and 

cognitive competencies. The three leadership competencies were chosen for the current 

research study due to their role in the leadership influencing process that was discussed in 

Subsection 2.3.3. The cognitive competency leads the other competencies as it is considered a 

base level competency for leaders with safety roles (Biggs et al., 2006). As the emotional and 

social competencies are concerned with leaders ability to utilise themselves and their 

followers whom are part of the environment, the cognitive competemcy includes both as it 

utilises the environment itself. The relationship of the three components to the identified 

dimensions of safety leadership behaviours (workforce involvement, relationship 

management, visibility and leading by example, and proactive management)  were examined 

in this study to determine how the safety leadership behaviours of the project manager are 

affected by Systems Thinking. The impact of the safety leadership behaviours on safety 

performance were then tested to determine whether Systems Thinking is a suitable leadership 

style for project managers. To confirm these relationships and test the research questions, the 

following eight hypotheses were formulated: 

 H1: Emotional competency (EI) predicts safety performance (SP). 

 H2: Emotional competency (EI) predicts safety performance (SP) via safety leadership 

behaviours (LB). 

 H3: Social competency (SI) predicts safety performance (SP). 

 H4: Social competency (SI) predicts safety performance (SP) via safety leadership 

behaviours (LB). 
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 H5: Cognitive competency (CI) predicts safety performance (SP). 

 H6: Cognitive competency (CI) predicts safety performance (SP) via safety leadership 

behaviours (LB). 

 H7: Cognitive competency (CI) predicts emotional competency (EI). 

 H8: Cognitive competency (CI) predicts social competency (SI). 

 
Figure 3- 1: Conceptual model with associated hypotheses 

The next section sheds light on the philosophical assumptions and research approach in order 

to conduct the current research study and test the developed hypotheses. 

  Philosophical Assumptions and Research Approach 3.4
 

According to Easterby-Smith et al. (2002), it is important for researchers to understand and 

thoroughly consider the philosophical issues before conducting their study to ensure adequate 

results. Considering those issues helps researchers understand the research design with regard 
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to the required evidence, and how to find them. Additionally, it helps researchers 

acknowledge the limitations of the different research approaches, which then helps them 

select the most suitable approach.  

The nature of this study is considered to be relevant to social science research (specifically, 

management research) within the area of construction safety, as it examined the relationship 

between leadership competencies factors and effects on leadership behaviour and safety 

performance for safety leaders in Saudi construction industry. There are two prevailing and 

contrasting philosophical factors within the approach of natural science that emphasize the 

use of structural methods that combine the logic of the existing theory with precise empirical 

observations of individual behaviour to define and affirm hypotheses that can be used to 

predict general patterns of the human activity (Love et al., 2002; Neuman, 2006). On the 

other side, Social Constructionism emphasizes more on understanding the reality of why an 

individual’s perceptions and experiences differ from one person to another (Easterby-Smith 

et al., 2002). 

Understanding philosophical issues is essential for researchers in order to select the 

appropriate research approach and identify the suitable type of data. In general, the research 

approach can be categorised into quantitative or qualitative approaches (Neuman, 2006). 

Quantitative research is associated with positivism approach that uses numerical data to 

conceptualise, measure, and analyse information related to the real world, which is the 

purpose of the quantitative method (Mitchell & Bernauer, 1998). As for, qualitative research, 

which is more relevant to social constructionism, it extracts textual data from a few chosen 

cases to analyse information via certain techniques (Mitchell & Bernauer, 1998). Since the 

purpose of the current study is to investigate and understand the relationships within the 
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conceptual framework through testing several developed hypotheses, adopting quantitative 

approach seems more appropriate.  

  Research Design 3.5
Clarifying the research design is important for any study since it serves as a roadmap for 

achieving the established research objectives. Its logical connection to the data of the initial 

research questions helps researchers come up with answers to their study questions. 

Commonly, a research design consists of a chain of rational decision-making options that are 

taken by researchers regarding the purpose of their study, the extent of the researchers’ 

intervention, time frame, the setting of the study, and the analysis’s unit (Cavana et al., 2001). 

Moreover, deciding on which method should be adopted for collecting data, determining the 

adequate sample size, and how variables should be measured and analysed, are all decisions 

that must be made by the researcher (Cavana et al., 2001). 

 Research Activities 3.5.1
The activities of this study consist of seven distinct steps. These steps are illustrated in Figure 

3-2, along with the expected outcomes. The first step is to review the current literature in 

order to build background knowledge regarding the study disciplines, identify a gap in 

knowledge, and formulate research questions. The second step, based on the knowledge 

acquired from reviewing the literature, is to develop a conceptual model. The third step is to 

develop a well-designed questionnaire. Gathering data is the fourth step; it involves seeking 

input from project managers and/or other employees (such as site managers) who play the 

same safety role as project managers in the construction industry in Saudi Arabia. After the 

data of perceptions towards the model’s variable is obtained, statistical analysis is conducted 

(Step 5), aiming to interpret the validity of the results of the interrelationships between the 

dependent and independent model’s variables. The sixth step is to refine and validate the 
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statistical results. Finally, a conclusion and recommendations are provided at the end of the 

study (Step 7). 

 
Figure 3- 2: Design of research activities and its outputs 
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 Details of Study 3.5.2
 
The aim of this study is to illustrate the influence of leadership competencies on safety 

leadership behaviour and ultimately on safety performance, using a quantitative approach. 

Huysamen (1997) stated that a “description of quantitative research typically discerns a cycle 

of successive phases of hypothesis formulation, data collection, analysis and interpretation”. 

The data in this study were analysed statistically, in a way that attempts to imitate the reality 

of the situation in an isolated context allowing the researcher to measure and understand the 

situation. As previously mentioned, this perspective is known as positivism (Gay & Airasian, 

2000).  

An establishment of facts, making predictions, and testing the stated hypotheses is a 

fundamental characteristic of quantitative research in the use of a deductive approach. As for 

descriptive research, it is focused on describing the present status of the phenomenon, in 

addition to exploring what is happening or what exists in a situation (Isaac & Michael, 1995). 

A correlation analysis examines the relationships between variables (Tabachnick & Fidell, 

2007). Hence, a quantitative methodology is suitable for the present study as a lower 

percentage of errors, control of biases, elimination of unwanted influences, and conduction of 

analysis by objective measurement and statistical techniques is achieved. The researcher is an 

objective observer, where no participation and no influence on the studied subject are taken. 

The study will also be a descriptive and use correlation analysis. 

The independent, mediator, and dependent variables in this study are leadership 

competencies, safety leadership behaviour, and safety performance, respectively. These 

variables were measured by valid measurement scales adopted from previous research 

studies. The description of these measurement scales are discussed in Subsection 3.6.1. 
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 Data Collection Methods 3.6
A web-survey mode had been the means of survey questionnaire delivery for this research. 

This mode of delivery is preferred out of many alternatives due to its capability of producing 

unbiased responses from participants. In addition, it is considered an easy, inexpensive, and 

quick method (Sekaran, 2003). Since the interviewer was not present to explain the survey 

instructions as the participants gave their answers, clear guidance had been provided to aid 

respondents in completing the survey (Couper et al., 2001). 

 Questionnaire Design and Development 3.6.1
Any questionnaire consists of a pre-formulated written set of questions that is designed to 

extract the information of interest to the researcher, with participants recording their answers 

based on a given protocol (Schwab, 2013; Sekaran, 2003). Questionnaires should be well 

designed to ensure accurate data results. Dillman (2000) provided guidelines for developing a 

rigorous questionnaire. The procedure may be summarised in the following points:  

 Use appropriate language;  

 Develop a short and easy questionnaire;  

 Order questions to provide a smooth structure;  

 Start with an introductory letter to show the importance of the research and to show in 

advance your appreciation of the respondents’ participation;  

 Provide respondents with an appropriate method of returning their completed answers 

to the questionnaire (such as a reply paid envelope, or use of a web-based 

questionnaire).  

The study’s questionnaire encompassed three sections. The first section had been conducted 

to assess the three dimensions of Systems Thinking leadership competencies, namely, 

emotional, social, cognitive competencies. A total of 21, 28, and 10 items, belonging to 

emotional, social , and cognitive competencies, were adopted from the widely used the ESCI-

U SAQ (Emotional and Social Competency Inventory, Self Assessment Questionnaire) 
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instrument (Boyatzis & Goleman, 2007). A five-point Likert scales format had been used to 

measure these dimensions of Systems Thinking leadership competencies. 

The second section focused on safety leadership behaviours, which included four dimensions, 

namely, workforce involvement, relationship management, visibility and leading by example, 

and proactive management. The names of these dimensions have been adopted from O’Dea 

& Flin (2001), while the particular items of the dimensions derived and modefied from valid 

avaliable published questionnaire instruments. The first behaviour, workforce involvement, 

four items were selected from two previous surveys, developed by Vredenburgh (2002), and 

Yukl & Falbe (1990). In the second behaviour, relationship management, The LXM7 

instrument was chosen. It consists of seven items developed by Graen & Uhl-Bien (1995) 

The third behaviour, visibility and leading by example, was measured by eight items adopted 

from the Empowering leadership instrument that was developed by Arnold et al. (2000). The 

fourth behaviour, proactive management, was represented by 10 items adopted from Frese & 

Fay (2001), Morrison & Phelps, (1999), Scott & Bruce (1994), and Van Dyne & LePine 

(1998). A five-point Likert scales format has been used in this part of the questionnaire to 

assess the above mentioned safety leadership behaviours.  

The third and final section measures safety performance, in terms of safety behaviour. A total 

of 15 items were adopted, 12 items from Burke et al. (2002) to measure participation safety 

behaviour and the remaining three from Neal & Griffin (2006) to measure compliance safety 

behaviour. As with the previous two sections of the questionnaire, this section utilised a five-

point Likert scale varying from ‘Never’ to ‘Always’. It is important to mention that some 

scales pertaining to the items have been modified to be unified to suit the construction safety 

context. This has added more consistency in handling and analysing the data. A brief 
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description of these constructs and its variables along with the references that used them, in 

previous studies, are presented through Table 3-1 to 3-8. 
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Table 3- 1: Details of the ‘Emotional Competency’ construct 

Dimension Description Variable: Description References 

Emotional Self-

Awareness (ESA) 

Understanding owns emotions and their 

effects 

EI1AQ1: I show awareness of my own feelings regarding safety concerns 

Boyatzis & 
Saatcioglu 

(2008); (Palaima 
& 

Skaržauskiene, 
2010); 

Skaržauskienė 
(2009); 

Skaržauskienė 
(2010) 

EI1AQ2: I acknowledge my own strengths and weaknesses within the safety context 

EI1AQ3: I am able to describe how my feelings affect my safety actions 

EI1AQ4: I understand the connection between upcoming safety issues and my own feelings 

Achievement 

Orientation (AO) 
Seeking for excellent performance 

EI2BQ1: I seek to improve safety conditions by setting higher goals 

EI2BQ2: I initiate safety actions to improve our work environment 

EI2BQ3: I seek ways to do things in a safer manner 

EI2BQ4: I strive to improve my own safety performance 

Adaptability (A) 

Working flexibly and effectively with 

different people as well as within variety 

of changing situations 

EI2CQ1: I apply safety standard procedures flexibly 

EI2CQ2: I smoothly juggle multiple demands in safety related accidents 

EI2CQ3: I plan suitable overall strategy, goals, or projects to cope with unexpected safety related 

accidents 

EI2CQ4: I consider safety when I shift priorities and experience rapid change 

Emotional Self-

Control (ESC) 

Keeping feelings and emotions under 

control 

EI2DQ1: I act safely even in emotionally charged situations 

EI2DQ2: I remain composed, even in unsafe situations 

EI2DQ3: I control my impulses appropriately in unsafe situations 

EI2DQ4: I remain calm in stressful unsafe situations 

Positive Outlook 

(PO) 
Seeking for opportunities 

EI2EQ1: I see safety rules as work enabler rather than work constraint 

EI2EQ2: I see the positive side in people expressing their safety concerns more often than the negative 

side 

EI2EQ3: I see learning opportunities in safety incidents rather than punishing or blaming 

EI2EQ4: I am optimistic when thinking about future safety performance 

EI2EQ5: I believe our safety record in the future will be better than the previous one(s) 
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Table 3- 2: Details of the ‘Social Competency’ construct 

Dimension Description Variable: Description References 

Empathy (E) Understanding other 

SI1FQ1: I understand others’ concerns about safety by listening attentively 

Boyatzis & 
Saatcioglu 

(2008); (Palaima 
& 

Skaržauskiene, 
2010); 

Skaržauskienė 
(2009); 

Skaržauskienė 
(2010) 

SI1FQ2: I understand others from different backgrounds who are concerned or not concerned about safety 

SI1FQ3: I understand reasons for someone else’s unsafe actions at work 

SI1FQ4: I understand others’ perceptions of safety rules when they are different from my own 

Organizational 

Awareness (OA) 

Understanding 

relationship within 

the organisation or 

the group 

SI1GQ1: I understand the importance of social networks in improving our safety performance 

SI1GQ2: I understand the team’s or organization’s unspoken rules that might affect safety 

SI1GQ3: I understand the informal processes by which work gets done in the team or organization 

SI1GQ4: I understand the informal structure in the team or organization 

Conflict 

Management (C) 

Handling 

individuals, groups, 

or situations with 

diplomacy 

SI2HQ1: To avoid unsafe situations, I try to resolve conflicts by finding a solution that addresses everyone’s interests 

SI2HQ2: To avoid unsafe situations, I try to resolve conflict by openly talking about disagreements with those involved 

SI2HQ3: To avoid unsafe situations, I try to resolve conflict by finding common ground position everyone involved can endorse 

SI2HQ4: When resolving conflict, I de-escalate the emotions in the situation 

Coach and 

Mentor (CM) 

Promoting others 

with long term 

development 

SI2IQ1: I provide feedback which others find helpful for their safety performance development 

SI2IQ2: I coach and mentor others about safety 

SI2IQ3: I personally invest time and effort in developing others safety performance 

SI2IQ4: I provide on-going safety mentoring 

Influence (I) 
Having a positive 

effect on others 

SI2JQ1: In safety matters, I convince others by getting support from key people 

SI2JQ2: In safety matters, I convince others by appealing to their self-interest 

SI2JQ3: In safety matters, I convince others by engaging them in discussion 

SI2JQ4: I anticipate how others will respond when trying to convince them 

Inspirational 

Leadership (IL) 

The ability to play 

leader’s role 

SI2KQ1: I lead by building pride in the group 

SI2KQ2: I lead by bringing out the best in people 

SI2KQ3: I lead by inspiring people and articulating a compelling vision for our safety 

SI2KQ4: I lead others by creating a positive emotional environment 

Teamwork (T) 
The ability to be a 

part of the group 

SI2LQ1: I work well in teams by being respectful of others 

SI2LQ2: I work well in teams by being supportive and encouraging the participation of everyone present 
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SI2LQ3: I work well in teams by soliciting others’ input regarding safety 

SI2LQ4: I work well in teams by encouraging cooperation in safety matters 

 

 
Table 3- 3: Details of the ‘Cognitive Competency’ construct 

Dimension Description Variable: Description References 

Interaction 

Recognition 

(IR) 

Identifying factors 

that impact upon 

events or situations 

CIMQ1: I see a situation as multiple cause and effect interactions impacting safety 

Boyatzis & 
Saatcioglu 

(2008); (Palaima 
& 

Skaržauskiene, 
2010); 

Skaržauskienė 
(2009); 

Skaržauskienė 
(2010); Alidrisi 

& Mohamed 

(2017a)  

CIMQ2: I explain how certain things affect others resulting in a particular outcome that may affect safety 

CIMQ3: I consider safety when explaining complex processes 

CIMQ4: I explain an accident in terms of how multiple factors involved affect each other and consequently affect safety 

CIMQ5: I see a safety related accident as a set of cause and effect relationships 

Pattern 

Recognition 

(PR) 

Identifying patterns 

from random 

information or 

situations 

CINQ1: I perceive similarities among different types of situations 

CINQ2: I identify patterns or trends in seemingly random information 

CINQ3: I perceive common trends in work accidents 

CINQ4: I use examples or stories to describe themes or patterns in an accident 

CINQ5: I interpret a new situation by using a story relating it to a different type of situation 

 

 
Table 3- 4: Details of the ‘Workforce Involvement’ construct 

Dimension Description Variable: Description References 

Participation 

The ‘involvement’ 

behaviour of leaders 

involves defining roles, 

responsibilities, and 

participating in decision 

making with followers. 

LB1Q1: To what extent do your site team members participate in identifying safety problems 
Ali et al. (2009); 

Clarke & Ward, 

(2006); 

Vinodkumar & 

Bhasi, (2010) 

LB1Q2: To what extent do you solicit opinions from your site team members before making final decisions regarding safety 

LB1Q3: To what extent do your site team members have the power to implement changes to ensure safety 

Consultation 

Tactics 

LB1Q4: How often do you ask your site team members if they know a safer way to perform the task you are trying to 

accomplish 
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Table 3- 5: Details of the ‘Relationship Management’ construct 

Dimension Description Variable: Description References 

Relationship 

management 

Maintaining high levels of communication with followers, by 

listening to them and taking their suggestions into account, that 

lead to build honest, open, and trusting relationships. 

LB2Q1: Do your site team members know how satisfied you are with 

them working safely under time pressure 

Hofmann et al. (2003); Piccolo & 

Colquitt (2006); Tierney et al. 

(1999); Wayne et al. (2002). 

LB2Q2: How well do you understand safety related problems raised by 

your site team members 

LB2Q3: How well do you recognize your site team members’ potential 

for making sound judgment on behalf of the team 

LB2Q4: Regardless of the amount of formal authority you have, what 

are the chances that you would use your power to help your site team 

members solving their safety related problems 

LB2Q5: Regardless of the amount of formal authority you have, what 

are the chances that you would support your site team member actions, 

even if it is at your expense 

LB2Q6: To what extent do you have enough confidence that your site 

team members would defend and justify your decision if you were not 

present to do so 

LB2Q7: How would you characterize your working relationship with 

your site team members 

 
Table 3- 6: Details of the ‘Visibility and Leading by Example’ construct 

Dimension Description Variable: Description References 

Leading by 

Example 

Visibility and leading by example mean that leaders 

should be involved and participate with their team 

members in their work, and provide a role model when 

applying the safety rules of the organisation. 

LB3Q1: Set high standards for safety performance 

Dewettinck & Ameijde (2011); Huang et 

al. (2010); Martínez-Córcoles et al. 

(2012); Srivastava et al. (2006). 

LB3Q2: Lead by example in acting safely 

LB3Q3: Work as safely as anyone in your work team 

Showing 

Concern/Interacti

ng with the Team 

LB3Q4: Show concern for your site team members’ well-being 

and safety 

LB3Q5: Find time to formally discuss safety with your site team 

members 

LB3Q6: Find time to informally discuss safety with your site 

team members 

LB3Q7: Stay in touch with your site team members to follow 

through safety issues 

LB3Q8: Give your site team members honest, fair assessment 

and response about their safety performance 
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Table 3- 7: Details of the ‘Proactive Management’ construct 

Dimension Description Variable: Description References 

Taking 

Charge 
Try to bring about improved safety procedures 

LB4Q1: Try to bring about improved safety procedures at your 

workplace 
Hofmann et al. (2003); Parker & Collins, 

(2010);Curcuruto et al. (2016); Thompson (2005). LB4Q2: Try to implement practical solutions to pressing safety 

problems 

Problem 

Prevention 
Try to find the root cause of safety issues 

LB4Q3: Try to develop procedures and systems that are effectively 

safe in the long term, even if they may slow productivity 

Parker & Collins (2010) 
LB4Q4: Try to deal with the root cause of things that might go 

wrong on site 

LB4Q5: Spend time planning how to prevent recurring safety 

problems 

Individual 

Innovation 

Try to improve safety through search out new 

techniques or  technologies 

LB4Q6: Generate creative ideas to improve safety 

Parker & Collins (2010); Jung et al. (2003); 

Zhang & Bartol (2010); Zhou & George (2001). 
LB4Q7: Try new techniques or technologies to improve safety 

LB4Q8: Promote and champion safety ideas 

Voice 

Communicate your views about safety issues to 

others in the workplace, even if your views differ 

and others disagree 

LB4Q9: Communicate your views about safety issues to others, 

even if others may disagree with you Detert & Burris (2007); Parker & Collins (2010); 

Seibert et al. (2001); Walumbwa & Schaubroeck 

(2009). 
LB4Q10: Speak up and encourage your site team members in the 

workplace to get involved with safety issues that affect the team 

performance 
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Table 3- 8: Details of the ‘Safety Performance’ construct 

Dimension Description Variable: Description References 

Participation 

Represents the behaviours that contribute in 

developing an environment that supports 

safety 

SPQ1: Using the appropriate personal protective equipment as indicated 

by the site safety plan 

Cigularov et al. (2010); Fugas et al. (2012); Smith-

Crowe et al. (2003); Wallace & Chen, 2006) 

SPQ2: Correctly inspecting and testing all personal protective equipment 

SPQ3: Communicating with your site team members while wearing 

personal protective equipment 

SPQ4: Properly performing work while wearing personal protective 

equipment 

SPQ5: Appropriately making decisions about the use of monitoring 

equipment and the interpretation of instrument readings 

SPQ6: Correctly using applicable hazard controls and equipment (e.g., 

physical barriers) 

SPQ7: Taking general precautions and meeting permit requirements for 

confined space work 

SPQ8: Properly disposing materials and/or equipment that pose a health 

risk 

SPQ9: Appropriately taking action to prevent recurrence of injuries, 

illnesses, accidents, and/or near misses 

SPQ10: Proactively, communicating potential exposure(s) to key 

personnel responsible for site safety 

SPQ11: Appropriately reporting incidents, accidents, and/or illnesses 

SPQ12: Actively engaging in the appropriate methods to notify your site 

team members and/or supervisors of emergency conditions 

Compliance 

Represents the essential individuals’ 

activities that are necessary to maintain 

workplace safety 

SPQ13: Using all necessary safety equipment to do the job 

Mullen & Kelloway (2009); Neal & Griffin (2006); 

Vinodkumar & Bhasi (2010) 
SPQ14: Using the correct safety procedures for carrying out the job 

SPQ15: Ensuring the highest levels of safety when carrying out the job 
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 Sampling and Sampling Method 3.6.2
The term ‘population’ in the context of statistical terminology and survey research refers to 

the set of objects that the researcher intends to study. It can refer to people, animals, 

organisations or even plants. An example of a population can be ‘the population of London’, 

meaning that the set of objects intended for study is comprised of people who live and work 

in London (Sapsford, 2006). This study targets project managers and/or other employees 

(such as site managers) who play the same safety role as project managers in the construction 

industry in Saudi Arabia. Since the participants are  professionals and difficult to personally 

communicate, they were selected by snowball sampling. This sampling method uses research 

participants to recruit other participant to be involved in the study (Sadler et al., 2010). 

The sample of this research study was obtained to examine the impact of the Systems 

Thinking leadership competencies on improving safety performance in the Saudi construction 

industry. The method of sampling has been judgmental rather than probability based, because 

of the advantage in saving cost and time (Sekaran, 2003). 

 Data Analysis 3.7
Multivariate statistics were conducted when analysing the data obtained by the study. This 

statistical approach is considered appropriate because it is capable of analysing complex sets 

of data (Tabachnick & Fidell, 2007). The data analysis had three main objectives: (1) getting 

a feel for the data by analysing them descriptively; (2) testing the goodness of the collected 

data through measuring their reliability and validity; and (3) testing and refining of the 

developed model (Sekaran, 2003).  

Basic descriptive statistical measures were used to get a feel for how the questionnaire’s 

items are fitted and to check whether the data met the requirements of the basic assumptions. 

Statistical measures such as means, standard deviations, standard error, and normality 

assessment were conducted to examine the profile of the questionnaire’s participants, and in 
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screening data. In addition, a general idea of the participants’ perceptions of the model 

constructs were acquired by analysing the mean values.  

To check the reliability of the data, Cronbach’s alpha analysis was employed. This statistical 

analysis offered an indication of the internal consistency of the scale’s items (Sekaran, 2003). 

Moreover, 'item-total correlation' were employed to evaluate to what extent a particular item 

fit in to its scale. Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis 

(CFA) were performed sequentially to assess the validity of the measurement scale. 

Exploring the number of factors underlying the set of items in each model construct was the 

main object of using the EFA. Then a refined basis for model was provided by confirming the 

EFA results through the CFA.  

After the reliability and validity of the measurement scale was examined, regression analyses 

were employed, on summated scales, to identify and evaluate the predictor variables. The 

summated scales were developed to reflect a concept’s items in a single measure as well as to 

increase the measurement reliability (Hair et al., 2006). The consecuance of developing  

summated scales is that the data was converted from ordinal to interval. Moreover, 

bootstrapping method was employed in the analysis to avoid any normality violation. The 

bootstrapping is a robust method that is used when parametric assumptions are questionable 

(Field, 2013).   

Then, the conceptual model was tested by Structural Equation Modelling (SEM). The SEM is 

an extension approach related to multivariate analysis. Simply, it uses observed variables to 

measure constructs (unobserved variables), considering the measurement errors during the 

data analysis (Hair et al., 2006). Usually, it is employed to check the validity of a conceptual 

model through analysing the linear relationships (Shah & Goldstein, 2006).  
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 Summary 3.8
This Chapter handled the research methodology followed by this research study in relation to 

the research questions, hypotheses, and the conceptual model, based on reviewing the 

literature of the relevant elements. The study performed a quantitative research method and 

an integrated questionnaire was developed to gather data from safety professionals working 

in the Saudi construction industry. Analysing the conceptual model required a number of 

statistical approaches including descriptive analyses, EFA, CFA, regression, and SEM, by 

using SPSS (Version 24) and AMOS (Version 25) programs. More details and results of the 

analyses steps in this research study are presented in Chapter 4 through Chapter 6.  
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Chapter 4: Descriptive Data Analysis 
 

Descriptive data analysis is the first step of the quantitative analysis of this study. It was 

employed on the raw data collected from the questionnaire survey. The main purpose of this 

chapter is to assess the basic characteristics of the data to ensure that they are well prepared 

for further analyses such as correlation, exploratory factor analysis, and regression. The 

chapter starts with Section 4.1, which sheds light on the details of the questionnaire survey 

and respondent profiles. Section 4.2 illustrates basic descriptive statistical measures, in terms 

of the missing data, normality, outliers, and the standard deviation (SD) and standard errors 

of the mean. Then Section 4.3 explores the preliminary findings as obtained from the results 

of the mean of each variable. Finally, Section 4.4 concludes the chapter. The descriptive 

analysis as well as other data analysis in the current research study was carried out by using 

SPSS program.  

 Questionnaire Survey and Respondent Profiles 4.1

 Questionnaire Survey 4.1.1
A questionnaire survey was conducted in Saudi Arabia between June and October 2017. A 

covering letter was attached to reveal the targeted participants as well as explain the aim and 

the benefits of this research. The questionnaire was distributed via email, social media, and 

social networks to professional individuals who have been working in the construction 

project field and who have safety responsibilities. Since the survey was spread through 

channels such as WhatsApp, the number of surveys sent is unknown. However, 499 

questionnaires were collected. Of the questionnaires returned, 319 were excluded due to 

significant incompletion and one due to invalid answers. As a result, 180 valid questionnaires 

remained to be conducted in this study, which represents 36.1% of the total collected number. 

This rate of response is considered acceptable for research in the construction industry 
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context (Manley, 2005). The following section explores in detail the respondent profiles of 

the survey sample. 

 Respondent Profiles 4.1.2
To ensure the population survey was sufficiently represented by the study sample, some 

measures were used to examine the respondent profiles. Three demographic measures were 

used to for the examination process: 

 Work position; 

 Work experience in Saudi Arabia; and 

 Organization safety performance level. 

Almost half of the respondents were employed as construction site managers (49.7%), 

whereas 32.7% and 17.6% worked in project manager and safety manager positions, 

respectively (Figure 4-1). As for work experience in the Saudi construction industry, the 

majority had more than five years of experience (43.4%), 36.5% had less than one year, and 

20.1% had between one to five years of experience (Figure 4-2). Regarding the organization 

safety performance level, 40.3% of the participants believed that they were working in 

organizations with safety performance levels similar to the average level of the Saudi 

construction industry, whereas 35.2% believed safety levels were below average, and 24.5% 

believed safety levels were above average (Figure 4-3).   

According to the analysis, the responses were considered a suitable representation of the 

opinions of the population for two reasons. First, the majority of the participants had notable 

experience. Second, the participants reflected a good mix of organization safety performance 

levels. The result shows that participants were from different organization safety performance 

levels whereas the actual construction industry situation was well represented. 
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Figure 4- 1: Respondent distribution by job position 

 
 

 
Figure 4- 2: Respondent distribution by work experience 

 
 

Project 
Manager 

32.7% 

Safety Manager 
17.6% 

Construction 
Site Manager 

49.7% 

Job Position (Title) 

Less Than 1 
Year 

36.5% 

1 to 5 Years 
20.1% 

More Than 5 
Years 
43.4% 

Work Experience 



62 
 

 
Figure 4- 3: Respondent distribution by safety performance level 

 Data Screening 4.2

 Missing Data Analysis 4.2.1
According to Kline (2015), missing values are quite common in data sets. This event could be 

problematic for any researcher to conclude reliable and robust results. Therefore, in the 

current study, the researcher tried to avoid this problem by utilizing the features that were 

provided by the channel used for collecting the data. As a result, none of the 180 complete 

collected surveys include missing values. 

 Normality Assessment 4.2.2
Many statistical analyses such as correlation or regression are based on the assumption of 

normality. They request a data set to be normally distributed. This assumption is getting more 

critical in cases of interval variables; if the normality is not seriously considered, it is 

impossible to depend on the reliability of the results. Assessing normality is usually done by 

two main approaches, numerically and visually. The numerical (statistical) approach has the 

advantage of making decisions about normality objectively (Laerd, 2018b). Many researchers 

use ‘kurtosis’ and ‘skewness’ for testing normality (Tabachnick & Fidell, 2007). However, 

the numerical approach is misleading in cases of small or large sample sizes. The visual 

approach gives good judgement in the case of an unsuitable sample size despite its lack of 
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objectively (Laerd, 2018b). In this research study, both approaches were used for testing 

normality.  

Kurtosis measures the peakedness, whereas skewness measures the symmetry of a probability 

distribution (Kline, 2015). To consider a distribution to be normal, both of kurtosis and 

skewness measures should fall between -2 and +2 standard deviation (SD). However, as was 

mentioned before, numerical approaches are sensitive to the sample size. Therefore, the 

visual approach, specifically using histogram graphs, is recommended to be considered in 

inspecting normality.  

The visual inspection of the histogram graphs showed that (after removing outliers as in 

Section 4.2.3) the shapes of all variables were rationally normally distributed. So, too, the 

skewness values of most variables were round about zero and all were found between the 

reasonable range of +2 and -2 SD, as were the kurtosis values (see Table 4-1 through to Table 

4-8). In summary, the results of statistical and visual analyses support the consideration of 

normality of the data set. 
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Table 4- 1: Descriptive statistics of emotional competency (EI) variables 

Variable: Description 
Cases with 

|z|>3.29 
Mean 

5% Trimmed 

Mean 
ΔMean 

Std. 

Error 

Std. 

Deviation 
Skewness Kurtosis 

EI1AQ1: I show awareness of my own feelings regarding safety concerns 1.9% 4.27 4.30 0.04 0.064 0.780 -0.581 -0.740 

EI1AQ2: I acknowledge my own strengths and weaknesses within the safety 

context 
0.0% 4.05 4.11 0.06 0.073 0.907 -0.486 -0.782 

EI1AQ3: I am able to describe how my feelings affect my safety actions 0.6% 3.89 3.90 0.01 0.065 0.816 -0.075 -0.899 

EI1AQ4: I understand the connection between upcoming safety issues and my 

own feelings 
0.0% 3.93 3.97 0.03 0.063 0.793 -0.252 -0.539 

EI2BQ1: I seek to improve safety conditions by setting higher goals 0.0% 4.10 4.16 0.07 0.072 0.864 -0.625 -0.503 

EI2BQ2: I initiate safety actions to improve our work environment 0.0% 4.06 4.11 0.05 0.076 0.854 -0.613 -0.370 

EI2BQ3: I seek ways to do things in a safer manner 0.6% 4.45 4.51 0.06 0.058 0.691 -0.962 0.252 

EI2BQ4: I strive to improve my own safety performance 1.3% 4.30 4.33 0.03 0.062 0.739 -0.604 -0.573 

EI2CQ1: I apply safety standard procedures flexibly 1.3% 4.20 4.24 0.03 0.064 0.759 -0.438 -0.689 

EI2CQ2: I smoothly juggle multiple demands in safety related accidents 0.6% 4.12 4.16 0.04 0.069 0.820 -0.364 -0.847 

EI2CQ3: I plan suitable overall strategy, goals, or projects to cope with 

unexpected safety related accidents 
0.0% 3.79 3.82 0.03 0.071 0.865 -0.129 -0.806 

EI2CQ4: I consider safety when I shift priorities and experience rapid change 0.0% 4.07 4.11 0.04 0.072 0.821 -0.564 -0.210 

EI2DQ1: I act safely even in emotionally charged situations 0.0% 4.00 4.03 0.03 0.069 0.838 -0.253 -0.888 

EI2DQ2: I remain composed, even in unsafe situations 0.0% 3.94 3.99 0.05 0.072 0.889 -0.414 -0.427 

EI2DQ3: I control my impulses appropriately in unsafe situations 0.0% 3.85 3.87 0.02 0.066 0.805 -0.131 -0.747 

EI2DQ4: I remain calm in stressful unsafe situations 0.0% 3.80 3.84 0.04 0.071 0.880 -0.329 -0.382 

EI2EQ1: I see safety rules as work enabler rather than work constraint 0.0% 4.12 4.15 0.03 0.067 0.811 -0.380 -0.859 

EI2EQ2: I see the positive side in people expressing their safety concerns 

more often than the negative side 
0.6% 4.01 4.03 0.03 0.064 0.805 -0.266 -0.702 

EI2EQ3: I see learning opportunities in safety incidents rather than punishing 

or blaming 
0.6% 4.17 4.20 0.04 0.063 0.802 -0.409 -0.857 

EI2EQ4: I am optimistic when thinking about future safety performance 1.3% 4.23 4.25 0.03 0.065 0.747 -0.518 -0.698 

EI2EQ5: I believe our safety record in the future will be better than the 

previous one(s) 
0.6% 4.24 4.29 0.04 0.066 0.743 -0.669 -0.245 
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Table 4- 2: Descriptive statistics of social competency (SI) variables 

Variable: Description 
Cases with 

|z|>3.29 
Mean 

5% Trimmed 

Mean 
ΔMean 

Std. 

Error 

Std. 

Deviation 
Skewness Kurtosis 

SI1FQ1: I understand others’ concerns about safety by listening attentively 0.0% 4.29 4.32 0.03 0.057 0.705 -0.434 -0.988 

SI1FQ2: I understand others from different backgrounds who are concerned or 

not concerned about safety 
0.0% 4.02 4.05 0.03 0.065 0.796 -0.448 -0.018 

SI1FQ3: I understand reasons for someone else’s unsafe actions at work 0.0% 3.58 3.65 0.06 0.085 1.077 -0.581 -0.011 

SI1FQ4: I understand others’ perceptions of safety rules when they are 

different from my own 
0.0% 3.77 3.80 0.03 0.071 0.855 -0.286 0.102 

SI1GQ1: I understand the importance of social networks in improving our 

safety performance 
0.0% 4.16 4.24 0.08 0.074 0.890 -0.817 0.262 

SI1GQ2: I understand the team’s or organization’s unspoken rules that might 

affect safety 
0.0% 3.92 3.96 0.05 0.072 0.883 -0.238 -0.845 

SI1GQ3: I understand the informal processes by which work gets done in the 

team or organization 
0.0% 3.97 4.02 0.05 0.071 0.882 -0.355 -0.714 

SI1GQ4: I understand the informal structure in the team or organization 0.0% 3.78 3.84 0.06 0.074 0.944 -0.392 -0.045 

SI2HQ1: To avoid unsafe situations, I try to resolve conflicts by finding a 

solution that addresses everyone’s interests 
0.0% 4.02 4.09 0.07 0.072 0.878 -0.758 0.416 

SI2HQ2: To avoid unsafe situations, I try to resolve conflict by openly talking 

about disagreements with those involved 
0.0% 4.10 4.12 0.02 0.066 0.799 -0.246 -1.049 

SI2HQ3: To avoid unsafe situations, I try to resolve conflict by finding 

common ground position everyone involved can endorse 
0.6% 4.00 4.05 0.05 0.068 0.847 -0.308 -0.734 

SI2HQ4: When resolving conflict, I de-escalate the emotions in the situation 0.0% 4.13 4.16 0.03 0.064 0.814 -0.319 -1.017 

SI2IQ1: I provide feedback which others find helpful for their safety 

performance development 
0.0% 3.99 4.05 0.05 0.070 0.843 -0.505 -0.409 

SI2IQ2: I coach and mentor others about safety 0.0% 4.09 4.16 0.07 0.080 0.912 -0.642 -0.362 

SI2IQ3: I personally invest time and effort in developing others safety 

performance 
0.0% 3.66 3.69 0.03 0.078 0.940 -0.180 -0.624 

SI2IQ4: I provide on-going safety mentoring 0.0% 3.94 3.99 0.05 0.073 0.880 -0.437 -0.603 

SI2JQ1: In safety matters, I convince others by getting support from key 

people 
0.0% 3.82 3.86 0.04 0.070 0.872 -0.559 0.264 

SI2JQ2: In safety matters, I convince others by appealing to their self-interest 0.0% 2.91 2.90 0.01 0.108 1.373 0.009 -1.232 

SI2JQ3: In safety matters, I convince others by engaging them in discussion 0.0% 3.70 3.74 0.03 0.077 0.889 -0.262 -0.348 

SI2JQ4: I anticipate how others will respond when trying to convince them 0.0% 3.75 3.77 0.02 0.067 0.832 -0.019 -0.411 

SI2KQ1: I lead by building pride in the group 0.0% 3.91 3.97 0.06 0.073 0.912 -0.597 0.057 
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SI2KQ2: I lead by bringing out the best in people 0.6% 4.20 4.24 0.05 0.066 0.795 -0.498 -0.699 

SI2KQ3: I lead by inspiring people and articulating a compelling vision for our 

safety 
0.0% 4.00 4.06 0.06 0.071 0.865 -0.521 -0.183 

SI2KQ4: I lead others by creating a positive emotional environment 1.3% 4.11 4.14 0.04 0.064 0.784 -0.390 -0.626 

SI2LQ1: I work well in teams by being respectful of others 0.0% 4.36 4.41 0.05 0.060 0.713 -0.892 0.180 

SI2LQ2: I work well in teams by being supportive and encouraging the 

participation of everyone present 
0.0% 4.32 4.35 0.04 0.059 0.680 -0.645 -0.319 

SI2LQ3: I work well in teams by soliciting others’ input regarding safety 0.0% 4.13 4.14 0.01 0.065 0.766 -0.200 -1.109 

SI2LQ4: I work well in teams by encouraging cooperation in safety matters 0.0% 4.02 4.03 0.01 0.065 0.776 -0.164 -1.006 

 

 

Table 4- 3: Descriptive statistics of cognitive competency (CI) variables 

Variable: Description 
Cases with 

|z|>3.29 
Mean 

5% Trimmed 

Mean 
ΔMean 

Std. 

Error 

Std. 

Deviation 
Skewness Kurtosis 

CIMQ1: I see a situation as multiple cause and effect interactions impacting 

safety 
0.0% 3.84 3.85 0.01 0.072 0.836 -0.131 -0.623 

CIMQ2: I explain how certain things affect others resulting in a particular 

outcome that may affect safety 
0.6% 4.01 4.03 0.02 0.065 0.757 -0.335 -0.482 

CIMQ3: I consider safety when explaining complex processes 1.3% 4.08 4.10 0.03 0.067 0.778 -0.419 -0.594 

CIMQ4: I explain an accident in terms of how multiple factors involved 

affect each other and consequently affect safety 
0.0% 4.07 4.12 0.05 0.076 0.831 -0.678 -0.026 

CIMQ5: I see a safety related accident as a set of cause and effect 

relationships 
1.3% 4.11 4.13 0.01 0.063 0.758 -0.147 -1.178 

CINQ1: I perceive similarities among different types of situations 0.6% 3.95 3.96 0.01 0.065 0.785 -0.134 -0.814 

CINQ2: I identify patterns or trends in seemingly random information 0.0% 3.78 3.78 0.00 0.069 0.813 -0.048 -0.524 

CINQ3: I perceive common trends in work accidents 0.0% 3.94 3.99 0.05 0.073 0.854 -0.618 0.077 

CINQ4: I use examples or stories to describe themes or patterns in an 

accident 
0.0% 4.06 4.12 0.06 0.077 0.914 -0.637 -0.242 

CINQ5: I interpret a new situation by using a story relating it to a different 

type of situation 
0.0% 3.77 3.81 0.05 0.079 0.948 -0.407 -0.238 
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Table 4- 4: Descriptive statistics of workforce involvement (LB1) variables 

Variable: Description 
Cases with 

|z|>3.29 
Mean 

5% Trimmed 

Mean 
ΔMean 

Std. 

Error 

Std. 

Deviation 
Skewness Kurtosis 

LB1Q1: To what extent do your site team members participate in identifying 

safety problems 
0.0% 3.55 3.58 0.02 0.081 0.960 -0.032 -0.664 

LB1Q2: To what extent do you solicit opinions from your site team members 

before making final decisions regarding safety 
1.3% 4.13 4.16 0.03 0.062 0.714 -0.568 0.102 

LB1Q3: To what extent do your site team members have the power to 

implement changes to ensure safety 
0.0% 3.60 3.60 0.00 0.064 0.750 0.168 -0.523 

LB1Q4: How often do you ask your site team members if they know a safer 

way to perform the task you are trying to accomplish 
0.0% 3.70 3.74 0.03 0.076 0.897 -0.184 -0.346 

 

Table 4- 5: Descriptive statistics of relationship management (LB2) variables 

Variable: Description 
Cases with 

|z|>3.29 
Mean 

5%Trimmed 

Mean 
ΔMean 

Std. 

Error 

Std. 

Deviation 
Skewness Kurtosis 

LB2Q1: Do your site team members know how satisfied you are with 

them working safely under time pressure 0.0% 3.83 3.87 0.04 0.073 0.860 -0.337 0.031 

LB2Q2: How well do you understand safety related problems raised by 

your site team members 
0.0% 4.25 4.28 0.03 0.051 0.646 -0.276 -0.678 

LB2Q3: How well do you recognize your site team members’ potential for 

making sound judgment on behalf of the team 0.6% 3.87 3.89 0.02 0.064 0.756 -0.230 -0.415 

LB2Q4: Regardless of the amount of formal authority you have, what are 

the chances that you would use your power to help your site team 

members solving their safety related problems 
0.0% 4.22 4.26 0.04 0.062 0.755 -0.564 -0.387 

LB2Q5: Regardless of the amount of formal authority you have, what are 

the chances that you would support your site team member actions, even if 

it is at your expense 
0.0% 3.69 3.73 0.04 0.078 0.942 -0.431 -0.192 

LB2Q6: To what extent do you have enough confidence that your site 

team members would defend and justify your decision if you were not 

present to do so 
0.0% 3.73 3.76 0.03 0.066 0.818 -0.120 -0.534 

LB2Q7: How would you characterize your working relationship with your 

site team members 
0.6% 4.24 4.27 0.03 0.058 0.711 -0.433 -0.666 
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Table 4- 6: Descriptive statistics of visibility and leading by example (LB3) variables 

Variable: Description 
Cases with 

|z|>3.29 
Mean 

5% Trimmed 

Mean 
ΔMean 

Std. 

Error 

Std. 

Deviation 
Skewness Kurtosis 

LB3Q1: Set high standards for safety performance 0.6% 4.14 4.16 0.02 0.066 0.799 -0.462 -0.726 

LB3Q2: Lead by example in acting safely 0.0% 4.01 4.03 0.02 0.067 0.805 -0.259 -0.876 

LB3Q3: Work as safely as anyone in your work team 0.0% 4.28 4.32 0.04 0.062 0.765 -0.596 -0.612 

LB3Q4: Show concern for your site team members’ well-being and safety 0.0% 4.42 4.47 0.05 0.055 0.678 -0.716 -0.658 

LB3Q5: Find time to formally discuss safety with your site team members 0.0% 3.80 3.85 0.04 0.074 0.895 -0.231 -0.423 

LB3Q6: Find time to informally discuss safety with your site team 

members 
0.0% 3.72 3.75 0.03 0.074 0.885 -0.243 -0.374 

LB3Q7: Stay in touch with your site team members to follow through 

safety issues 
0.0% 3.91 3.95 0.05 0.075 0.903 -0.304 -0.909 

LB3Q8: Give your site team members honest, fair assessment and response 

about their safety performance 
0.0% 4.05 4.11 0.06 0.075 0.907 -0.550 -0.641 

 

Table 4- 7: Descriptive statistics of Proactive management (LB4) variables  

Variable: Description 
Cases with 

|z|>3.29 
Mean 

5% Trimmed 

Mean 
ΔMean 

Std. 

Error 

Std. 

Deviation 
Skewness Kurtosis 

LB4Q1: Try to bring about improved safety procedures at your workplace 0.6% 4.08 4.11 0.03 0.068 0.825 -0.362 -0.832 

LB4Q2: Try to implement practical solutions to pressing safety problems 0.0% 4.17 4.19 0.03 0.060 0.722 -0.392 -0.586 

LB4Q3: Try to develop procedures and systems that are effectively safe in the 

long term, even if they may slow productivity 
0.0% 3.63 3.65 0.02 0.079 0.920 -0.164 -0.499 

LB4Q4: Try to deal with the root cause of things that might go wrong on site 0.0% 4.27 4.32 0.05 0.064 0.753 -0.679 -0.273 

LB4Q5: Spend time planning how to prevent recurring safety problems 0.0% 3.97 4.01 0.04 0.069 0.828 -0.399 -0.543 

LB4Q6: Generate creative ideas to improve safety 0.0% 3.52 3.53 0.01 0.077 0.937 -0.089 -0.460 

LB4Q7: Try new techniques or technologies to improve safety 0.0% 3.68 3.71 0.03 0.080 0.935 -0.380 -0.222 

LB4Q8: Promote and champion safety ideas 0.0% 3.88 3.92 0.04 0.077 0.941 -0.295 -0.759 

LB4Q9: Communicate your views about safety issues to others, even if others 

may disagree with you 
0.0% 3.93 3.96 0.03 0.069 0.849 -0.207 -0.906 

LB4Q10: Speak up and encourage your site team members in the workplace to 

get involved with safety issues that affect the team performance 
0.0% 4.04 4.07 0.03 0.065 0.776 -0.343 -0.613 
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Table 4- 8: Descriptive statistics of safety performance (SP) variables 

Variable: Description 
Cases with 

|z|>3.29 
Mean 

5% Trimmed 

Mean 
ΔMean 

Std. 

Error 

Std. 

Deviation 
Skewness Kurtosis 

SPQ1: Using the appropriate personal protective equipment as indicated by the 

site safety plan 
0.6% 4.12 4.16 0.04 0.069 0.801 -0.534 -0.524 

SPQ2: Correctly inspecting and testing all personal protective equipment 0.0% 3.90 3.92 0.02 0.075 0.837 -0.441 -0.280 

SPQ3: Communicating with your site team members while wearing personal 

protective equipment 
1.3% 3.94 3.99 0.05 0.07 0.796 -0.34 -0.90 

SPQ4: Properly performing work while wearing personal protective equipment 0.0% 4.18 4.21 0.03 0.068 0.789 -0.573 -0.682 

SPQ5: Appropriately making decisions about the use of monitoring equipment 

and the interpretation of instrument readings 
0.0% 3.96 4.02 0.06 0.079 0.928 -0.578 -0.381 

SPQ6: Correctly using applicable hazard controls and equipment (e.g., physical 

barriers) 
0.0% 4.05 4.10 0.06 0.078 0.890 -0.580 -0.549 

SPQ7: Taking general precautions and meeting permit requirements for 

confined space work 
0.6% 4.25 4.29 0.04 0.070 0.832 -0.720 -0.532 

SPQ8: Properly disposing materials and/or equipment that pose a health risk 0.0% 4.32 4.40 0.08 0.072 0.850 -0.889 -0.268 

SPQ9: Appropriately taking action to prevent recurrence of injuries, illnesses, 

accidents, and/or near misses 
0.6% 4.53 4.59 0.06 0.059 0.670 -1.062 -0.038 

SPQ10: Proactively, communicating potential exposure(s) to key personnel 

responsible for site safety 
0.6% 4.39 4.44 0.04 0.063 0.749 -0.785 -0.692 

SPQ11: Appropriately reporting incidents, accidents, and/or illnesses 0.0% 4.45 4.52 0.07 0.061 0.714 -0.985 0.015 

SPQ12: Actively engaging in the appropriate methods to notify your site team 

members and/or supervisors of emergency conditions 
0.6% 4.53 4.59 0.06 0.055 0.647 -0.912 -0.407 

SPQ13: Using all necessary safety equipment to do the job 0.0% 4.30 4.35 0.05 0.071 0.826 -0.651 -0.800 

SPQ14: Using the correct safety procedures for carrying out the job 0.6% 4.29 4.33 0.04 0.065 0.777 -0.585 -0.867 

SPQ15: Ensuring the highest levels of safety when carrying out the job 0.0% 4.17 4.22 0.04 0.075 0.852 -0.580 -0.811 
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 Outliers Screening 4.2.3
Screening the data to identify outliers is essential. Outliers, in the context of statistics, are 

cases with significantly different scores from the rest (Hair et al., 2006). Hence, the 

importance of detecting outliers lies in their potentiality to bias the mean and inflate the SD 

(Field, 2013). For cases to be considered as potential outliers, those with scores beyond the 

mean exceeding three SD are identified (Kline, 2015). To detect outliers in the current study, 

all the values of the 103 variables for all cases (180) were converted into standardized z-

scores. Those values with absolute z-scores (|z|) greater than 3.29 were considered outliers 

(Tabachnick & Fidell, 2007). In addition, it has been suggested that for any variable the 

percentage of outliers should not exceed 1%. Thirty variables had cases with absolute z-

scores greater than 3.29. As a result, 0.6 to 1.9% of these variables’ cases were deleted from 

the data set. However, when comparing the elimination percentage with the acceptable level 

(1%), it is not excessive. Moreover, the difference between the mean and the ‘5% trimmed 

mean’ were examined to ensure the outliers did not significantly distort the data. Five percent 

trimmed mean is the mean after removing the highest and lowest 5% of the entire case of a 

variable (Pallant, 2005). If the difference between the mean and 5% trimmed mean is greater 

than 0.20, then the outliers could be a problem for the data (Pallant, 2005). The highest mean 

difference (ΔMean) was 0.08, which is less than 0.20. Thus, the detected outliers were not 

considered an issue for the data set. Table 4-1 through to Table 4-8 show the results in more 

detail.  

 SD and Standard Errors of the Mean 4.2.4
SD and standard errors of the mean are valued statistical measures that are used to understand 

and evaluate raw data. While SD measures how well the mean represents the obtained data, 

standard errors of the mean tells how well a particular sample mean represents the population 



71 
 

mean (Field, 2013). SD is interpreted by its size. On the one hand, if the SD is large, the 

observed data are not a good representation of the population because the data are spread far 

from the mean. On the other hand, if the SD is small, the observed data could be considered 

as a good representation of the population because it indicates the data are located closely 

around the mean. As for standard errors of the mean, a large value indicates the variation of 

the different samples’ means is large. Thus the sample does not represent the population 

adequately. On the contrary, a small indicates means the sample mean is close to the 

population mean. Therefore, the sample represents the population adequately. 

The results in the Table 4-1 through Table 4-8 show that all the standard errors in this study 

were not too large to reject the data. Thus, the mean value for each variable can be considered 

a good representation of the data set. In addition, the small standard errors of the mean values 

mean that the sample was a good representative of the population. 

 Preliminary Findings 4.3
As discussed in the previous section, the SD results of all variables did not indicate 

inadequate representation of the overall response of each variable. This section sheds light on 

assessing and illustrating the mean values of all 103 variables. Table 4-1 to Table 4-8 present 

the mean values. The mean values ranged between one and five where one (1) represented the 

lowest score and five (5) indicated the highest score. 

 Leadership Competency 4.3.1
The mean values of the emotional competency variables seem to be quite strong. All mean 

values were above 3.75, ranging from 3.79 to 4.45 (Table 4-1). More specifically, the 

professional individuals were perceived as seekers of doing things in a safer way and as hard 

workers who improved their safety performance, as indicated by the two highest mean values 

EI2BQ3 (4.45) and EI2BQ4 (4.30). Interestingly, despite their interest in being safer, their 

planning and strategy to cope with unexpected safety accidents had the lowest score. 
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Evidently, showing ability to deal with stresses in unsafe situations was not the main attribute 

of these professionals when compared with other perceived characteristics, such as variable 

EI1AQ1 (showing awareness of their own feelings regarding safety concerns; 4.27) and 

variable EI2CQ1 (applying safety standard procedures flexibly; 4.20). These variables were 

more obvious, especially since emotional competency mainly depends on understanding and 

utilizing one’s feelings and abilities.   

Except for one variable, all other mean values of social competency variables were above the 

median level of 3.00. Table 4-2 illustrates that the mean values ranging from 3.58 to 4.36 and 

one variable (SI2JQ2: convincing others by appealing to their self-interest; 2.91) were 

significantly below the range. The participants believed strongly in being respectful and 

supportive of others team members, as indicated by the two highest mean values (SI2LQ1; 

4.36, SI2LQ2; 4.32). Interestingly, in addition to the two highest variables, all other variables 

(SI2LQ3; 4.13, SI2LQ4; 4.02) that are more related to building team capability and working 

co-operatively were significantly high, too, compared to other variables. Evidently, 

understanding the reasons for unsafe actions taken by others was not the main attribute for 

the participants (SI1FQ3; 3.58), despite their strong belief in understanding others’ concerns 

about safety and understanding others from different backgrounds (SI1FQ1; 4.29, SI1FQ2, 

4.02). 

With a similar outcome, the overall levels of cognitive competency variables were perceived 

to be strong. All the variables in Table 4-3 had mean values greater than 3.50, which means 

the respondents had a strong belief in the cognitive competency’s characteristics. The highest 

mean value was 4.11, which belonged to seeing safety accidents in a cause-and-effect 

relationship (CIMQ5). Also, the participants were perceived to consider safety when they 
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explained complex processes. In contrast, interpreting a new situation by using a story 

relating it to a different type of situation had the lowest mean value (CINQ5; 3.77). 

 Safety Leadership Behaviour 4.3.2
The mean values of the ‘Workforce Involvement’ variables seem to be quite strong. The 

mean values ranged from 3.55 to 4.13 (Table 4-4). More specifically, the professional 

individuals were perceived as soliciting opinions from their site team members before making 

decisions regarding safety, as indicated by the highest mean value LB1Q2 (4.13). 

Interestingly, despite the respondents’ interest in their team members’ opinions, participating 

with their members in identifying safety problems was the least score (LB1Q1; 3.55). 

All mean values of ‘Relationship Management’ variables were above the median level of 

3.00. Table 4-5 illustrates that the mean values ranged from 3.69 to 4.25. The participants 

believed strongly in understanding safety problems raised by their site team members, as 

indicated by the highest mean value (LB2Q2; 4.25). Also, equally important was 

characterizing their working relationship with their site team members (LB2Q7; 4.24). 

Interestingly, despite the respondent's believe in using their power to help their site team 

members in solving their safety problems (LB2Q4; 4.22), they were not willing to support 

them if it was at their expense (LB2Q5; 3.69). Evidently, informing site team members of 

how satisfied they are working with them was not the main practised behaviour (LB2Q1; 

3.83). 

The mean values of the ‘Visibility and Leading by Example’ variables seem, also, to be quite 

strong. All the mean values were above 3.50, ranging from 3.72 to 4.42 (Table 4-6). More 

specifically, the participants were perceived as showing concern for their site team members’ 

well-being and safety as well as working as safely as anyone in their work team, as indicated 

by the two highest mean values LB3Q4 (4.42) and LB3Q3 (4.28). Evidently, finding time to 
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informally and formally discuss safety with their site team members was indicated as the 

lowest two mean values (LB3Q5; 3.72, LB3Q6, 3.80). Other variables such as LB3Q7 (stay 

in touch with your site team members to follow through safety issues; 3.91), variable LB3Q2 

(leading by example in acting safely; 4.01), and variable Lb3Q8 (giving your site team 

members honest, fair assessment and responses about their safety performance; 4.05) were 

not the main practiced behaviours. 

With a similar outcome, the overall levels of ‘Proactive Management’ variables were 

perceived to be strong. All the mean values were above 3.50, ranging from 3.52 to 4.27 

(Table 4-7). More specifically, the participants were perceived as dealing with the root causes 

of things that might go wrong on site, as indicated by the highest mean values for LB4Q4 

(4.27). Also, implementing practical solutions to pressing safety problems was considered as 

the second highest variable (LB4Q2; 4.17). Evidently, generating creative ideas to improve 

safety and developing procedures and systems that are effectively safe in the long term were 

indicated as the lowest two mean values (LB4Q6; 3.52, LB4Q3, 3.36). Other variables such 

as LB4Q7 (try new techniques or technologies to improve safety; 3.68), variable LB4Q8 

(promote and champion safety ideas; 3.88), and variable LB4Q9 (communicate your views 

about safety issues to others, even if others may disagree with you; 3.93) were not the main 

practised behaviours. 

 Safety Performance (Safety Behaviour) 4.3.3
The mean values of the safety behaviour variables seem to be quite strong although the 

majority of participants have been noted to work in organisations with similar or below 

average safety performance. Most mean values were above 4.00, ranging from 4.05 to 4.53 

(Table 4-8), except three variables (SPQ2; 3.90, SPQ3; 3.94, SPQ5; 3.96). The participants 

were perceived as appropriately taking actions to prevent recurrence of injuries and accidents, 

as indicated by the highest mean value (SPQ9; 4.53). Also, equally important was actively 
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engaging in the appropriate method to notify site team members of emergency conditions 

(SPQ12; 4.53). Evidently, other variables such as SPQ6 (correctly using applicable hazard 

controls and equipment; 4.05), variable SPQ1 (using the appropriate personal protective 

equipment as indicated by the site safety plan; 4.12), variable SPQ15 (ensuring the highest 

levels of safety when carrying out the job; 4.17), and variable SPQ4 (properly performing 

work while wearing personal protective equipment; 4.18) were not the main practiced 

behaviours. 

  Summary of the Chapter 4.4
The descriptive data analysis of this study was presented in this chapter. This process is 

aiming to understand the characteristics of the data collected from safety professionals in the 

Saudi construction industry. Starting with examining the reliability and unbiasedness of the 

respondent's opinions through analysing 180 profiles. The results show an acceptable level of 

normality without extreme outliers. Moreover, the collected data is considered a well 

representative of the population. The assessment of the constructs of the conceptual model 

was done by measurment scales analysis which will be presented in the next chapter (Chapter 

5). 
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Chapter 5: Measurement Scale Analysis 

The aim of this chapter is to discuss in detail the results and to explore the measurement 

scales used to assist the constructs of the proposed model. All the measurement scales were 

evaluated and then were processed to reveal their factor structures by performing factor 

analysis. The chapter starts with Section 5.1, which sheds light on the details of the reliability 

assessment results by examining internal consistency and item-total correlations. Section 5.2 

illustrates the procedures and the results of the exploratory factor analysis (EFA), in terms of 

principal component analysis (PCA), to uncover the appropriate factor solutions. Moreover, 

the common method variance was also assessed. In Section 5.3, the results of the EFA are 

assessed by performing the confirmatory factor analysis (CFA). Section 5.4 summarises the 

chapter. 

 Scale Reliability 5.1
Five independent scales were used in the survey questionnaire to measure the conceptual 

models’ constructs (Figure 3-1); namely, emotional competency, social competency, 

cognitive competency, safety leadership behaviour, and safety performance. An analysis of 

scale reliability was used to ensure that the model constructs, accurately and consistently 

captured their relevant meaning. To do so, internal consistency and item-total correlation 

assessments were employed. The results of these assessments are presented in the following 

sections (5.1.1- 5.1.2).  

 Internal Consistency 5.1.1
Internal consistency assessment measures the degree of consistency within a single 

measurement scale (Kline, 2015). To do so, the Cronbach’s alpha coefficient is considered 

one of the most common measures. The coefficient of Cronbach’s alpha basically estimates 

the correlation of a set of items (Churchill, 1979). Having a low Cronbach’s alpha means that 

items (variables) may not be good enough to represent the measure, such as a construct 
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(Kline, 2015). Thus, a higher level of Cronbach’s alpha coefficient is demanded. The levels 

that are considered good for internal consistency are 0.6 and higher (Hair et al., 2006). As a 

guideline it has been suggested that an alpha coefficient level around 0.7 is adequate, around 

0.8 is very good, and around 0.9 is excellent (Kline, 2015).  

The Cronbach’s alphas of the measurement scales are presented in Table 5-1. The five scales’ 

alpha values ranged from 0.908 to 0.951, which were considered excellent and exceed the 

acceptable level (0.6). Thus, the results of internal consistency indicate that the variables 

captured the meaning of their relevant constructs. 

Table 5- 1: Cronbach’s alphas of measurement scales 

Construct's Measurement Scale Number of 

Variables 

Cronbach's Alpha 

(α) 

Emotional Competency (EI) 21 0.937 

Social Competency (SI) 28 0.933 

Cognitive Competency (CI) 10 0.908 

Safety Leadership Behaviour (LB) 29 0.941 

Safety Performance (SP) 15 0.951 

 

 Item-total Correlations 5.1.2
Item-total correlation refers to the correlation between an item (variable) and the total score 

of all variables that build up the construct (Lu et al., 2007). The correlation should be high if 

each variable correlates with the entire construct score. Therefore, the variable that does not 

correlate with the entire construct score should be deleted (Churchill, 1979). This approach 

helps to avoid dealing with unnecessary variables that are not consistent with defined 

constructs.  

The item-total correlation’s value, in SPSS, is corrected. In other word, the variable score is 

excluded from the entire construct score when it is calculated (Koufteros, 1999). Field (2013) 

suggested that the variable should be removed if its correlated item-total correlation value is 

less than 0.3. Field (2013) contended a variable with a value less than 0.3 measures 
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something different from the defined construct. The results of corrected item-total 

correlations are presented in Table 5-2 to Table 5-6. The tables show that the corrected item-

total correlations of the variables were above 0.3. Thus all the variables within the five 

constructs were defined as belonging to the constructs. Table 5-3 shows a potential indication 

of a need to delete variable either SI1FQ3 or SI2JQ3. Eliminating one of them leads to a 

higher Cronbach's alpha coefficient for the social competency construct. However, since the 

corrected item-total correlation values of these variables were greater than 0.3, they were kept 

within the construct. 

Table 5- 2: Item-total correlations of the EI variables 

Variable 
Corrected Item-Total 

Correlation 

Cronbach Alpha if Item 

Deleted 

EI1AQ1 0.579 0.935 

EI1AQ2 0.462 0.937 

EI1AQ3 0.563 0.935 

EI1AQ4 0.526 0.936 

EI2BQ1 0.682 0.933 

EI2BQ2 0.718 0.932 

EI2BQ3 0.668 0.933 

EI2BQ4 0.643 0.934 

EI2CQ1 0.636 0.934 

EI2CQ2 0.714 0.932 

EI2CQ3 0.601 0.934 

EI2CQ4 0.662 0.933 

EI2DQ1 0.664 0.933 

EI2DQ2 0.638 0.934 

EI2DQ3 0.671 0.933 

EI2DQ4 0.572 0.935 

EI2EQ1 0.719 0.932 

EI2EQ2 0.620 0.934 

EI2EQ3 0.481 0.936 

EI2EQ4 0.692 0.933 

EI2EQ5 0.584 0.935 
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Table 5- 3: Item-total correlations of the SI variables 

Variable 
Corrected Item-Total 

Correlation 

Cronbach Alpha if Item 

Deleted 

SI1FQ1 0.611 0.931 

SI1FQ2 0.532 0.931 

SI1FQ3   0.397* 0.934 

SI1FQ4 0.614 0.930 

SI1GQ1 0.597 0.931 

SI1GQ2 0.705 0.929 

SI1GQ3 0.611 0.930 

SI1GQ4 0.579 0.931 

SI2HQ1 0.500 0.932 

SI2HQ2 0.573 0.931 

SI2HQ3 0.472 0.932 

SI2HQ4 0.500 0.932 

SI2IQ1 0.703 0.929 

SI2IQ2 0.652 0.930 

SI2IQ3 0.622 0.930 

SI2IQ4 0.602 0.930 

SI2JQ1 0.503 0.932 

SI2JQ2   0.348* 0.936 

SI2JQ3 0.488 0.932 

SI2JQ4 0.471 0.932 

SI2KQ1 0.594 0.931 

SI2KQ2 0.620 0.930 

SI2KQ3 0.576 0.931 

SI2KQ4 0.569 0.931 

SI2LQ1 0.472 0.932 

SI2LQ2 0.630 0.930 

SI2LQ3 0.662 0.930 

SI2LQ4 0.690 0.930 

*Had potential for elimination 

Table 5- 4: Item-total correlations of the CI variables 

Variable 
Corrected Item-Total 

Correlation 

Cronbach Alpha if Item 

Deleted 

CIMQ1 0.597 0.903 

CIMQ2 0.693 0.897 

CIMQ3 0.709 0.896 

CIMQ4 0.776 0.892 

CIMQ5 0.603 0.902 

CINQ1 0.686 0.898 

CINQ2 0.661 0.899 

CINQ3 0.687 0.897 

CINQ4 0.753 0.893 

CINQ5 0.536 0.908 
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Table 5- 5: Item-total correlations of the LB variables 

Variable 
Corrected Item-Total 

Correlation 

Cronbach Alpha if Item 

Deleted 

LB1Q1 0.512 0.939 

LB1Q2 0.527 0.939 

LB1Q3 0.431 0.940 

LB1Q4 0.454 0.940 

LB2Q1 0.452 0.940 

LB2Q2 0.425 0.940 

LB2Q3 0.351 0.941 

LB2Q4 0.579 0.939 

LB2Q5 0.434 0.940 

LB2Q6 0.507 0.939 

LB2Q7 0.547 0.939 

LB3Q1 0.679 0.937 

LB3Q2 0.703 0.937 

LB3Q3 0.618 0.938 

LB3Q4 0.600 0.939 

LB3Q5 0.638 0.938 

LB3Q6 0.561 0.939 

LB3Q7 0.741 0.937 

LB3Q8 0.661 0.938 

LB4Q1 0.643 0.938 

LB4Q2 0.636 0.938 

LB4Q3 0.489 0.940 

LB4Q4 0.633 0.938 

LB4Q5 0.644 0.938 

LB4Q6 0.600 0.938 

LB4Q7 0.689 0.937 

LB4Q8 0.670 0.937 

LB4Q9 0.671 0.938 

LB4Q10 0.669 0.938 
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Table 5- 6: Item-total correlations of the SP variables 

Variable 
Corrected Item-Total 

Correlation 

Cronbach Alpha if Item 

Deleted 

SPQ1 0.697 0.949 

SPQ2 0.678 0.949 

SPQ3 0.631 0.950 

SPQ4 0.757 0.948 

SPQ5 0.730 0.948 

SPQ6 0.813 0.946 

SPQ7 0.756 0.948 

SPQ8 0.672 0.949 

SPQ9 0.711 0.949 

SPQ10 0.732 0.948 

SPQ11 0.666 0.950 

SPQ12 0.755 0.948 

SPQ13 0.838 0.946 

SPQ14 0.798 0.947 

SPQ15 0.803 0.946 

 Exploratory Factor Analysis 5.2
After the evaluation of the scale reliability, a statistical method called EFA was used to assess 

the validity of the measurement scale. The aim of using EFA was to reveal both the 

conceptual and statistical factors that will underline the group of items under each model 

construct. The EFA technique allows a number of functions, some of which are the 

recognition of suitable variables, examining the relationship and connection between many 

variables, and explaining these variables in regards to the common fundamental aspects they 

hold (Hair et al., 2006). This technique was used to provide important information about the 

valid factor structure of every model construct. Moreover, it was used for the recognition of a 

common method variance trace that was the resulting outcome of the self-reported measures 

that will be used in this study. 

In case of the absence of enough information regarding the relations of the variables that 

implied constructs, the EFA is very useful as a preliminary analysis (Gerbing & Anderson, 

1988). Since some of the measurement scales in this study have not been used before in the 

context of construction safety, employing the EFA was necessary despite its high validity and 
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extensive usage in the literature review. However, the EFA was conducted separately on four 

constructs; namely, emotional competency, social competency, cognitive competency, and 

safety leadership behaviour. The details of the analysis are provided in the following sections 

(5.2.1 – 5.2.5). 

 Factorability of Data 5.2.1
The factorability refers to the data’s eligibility to be factorized in terms of variables’ inter-

correlation among each other. It uncovers the possibility of exploring sub-constructs. 

According to Pallant (2005), the Kaiser-Meyer-Olkin (KMO) test and Bartlett’s test of 

sphericity are commonly used measures to check factorability. KMO is an index to determine 

whether linear relationships between variables exist (Laerd, 2018a). Bartlett’s test of 

sphericity tests whether the correlation matrix was identified (Laerd, 2018a).  

Table 5-7 demonstrates that all the four constructs had KMO values greater than 0.60, which 

is the minimum agreement level acceptable (Tabachnick & Fidell, 2007). The values ranged 

from 0.891 to 0.910. Therefore, these results were good and indicated sampling adequacy. 

Moreover, the 180 cases met the minimum acceptable sample size of 100 and were 

considered higher than the minimum requirement of five times as many cases as the variable 

to be analysed in each construct (Hair et al., 2006). As for Bartlett’s test of sphericity, all the 

statistical values were significant at p < 0.001. Thus there were adequate relationships 

between the variables (Field, 2013). The conclusion of these results confirmed the 

factorability of each construct for conducting the EFA (Hair et al., 2006; Pallant, 2005). 

Table 5- 7: KMO and Bartlett’s test of sphericity 

Construct KMO 
Bartlett's Test of Sphericity 

Approx. Chi-Square df Sig. 

Emotional Competency 0.908 1809.838 210 0.000 

Social Competency 0.891 2457.044 378 0.000 

Cognitive Competency 0.901 824.622 45 0.000 

Safety Leadership Behaviour 0.910 2459.992 406 0.000 
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 Factor Extraction and Rotation 5.2.2
The EFA follows two fundamental steps to produce an adequate solution that explains an 

appropriate number of factors that exemplify a construct. According to Pallant (2005), these 

steps are (1) factor extraction and (2) factor rotation and interpretation. The first step aims to 

identify the adequacy of the number of factors through a particular method and criterion, 

whereas the second step aims at getting a better interpretation of a suggested factor solution 

(Field, 2013; Tabachnick & Fidell, 2007). 

In order to execute the factor extraction, PCA was employed in this research study. PCA is an 

extraction method usually used for defining the factors needed to describe the variables’ 

structure. According to Hair et al. (2006), four criteria were considered to do so. These 

criteria are: (1) latent root (eigenvalue); (2) Catell’s scree test; (3) percentage of variance; (4) 

an a priori criterion.  

The latent root criterion simply suggests that a factor is considered significant if its 

eigenvalue is greater than 1. Otherwise, the factor should be neglected. Catell’s scree test is a 

graphical representation of eigenvalues versus the number of factors in their extraction order. 

The number of factors that should be extracted is identified by determining the point that 

suddenly changed in the graph curve. As for the percentage of variance criterion, it 

practically secures the significance of the identified factors that are explained by variance 

percentages. Usually, a solution is considered if it accounts for 60% or less of the total 

variance (Hair et al., 2006). 

The priori criterion is the original known number of factors before performing the factor 

analysis. It is a particularly appropriate way if the aim of the study is to replicate another 

research study. Finally, the researcher should extract the factor number by combining 
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empirical evidence along with theoretical foundation since relying only on statistical results 

could contrast with fundamentals that can be neglected (Hair et al., 2006). 

After the factors are extracted, testing the factor loading become important. According to 

Field (2013), the initial factor solution is not the appropriate choice because most of the 

important factors will share most of the variables. For this reason, a rotated factor was 

employed to overtake this situation. The Varimax orthogonal rotation method was suggested 

due to its simplicity as well as its common use by researchers (Tabachnick & Fidell, 2007).  

Then, specific criteria were applied to interpret the significance of the factor loading. Hair et 

al. (2006) suggested that a variable should have a 0.50 factor loading level to be included. 

Moreover, if a variable has factor loading of 0.50 or greater in two factors (this situation is 

called cross-loading), then the difference between the loading values should be greater than 

0.20 to avoid exclusion. The following sections demonstrate in detail the EFA results.  

 EFA Results 5.2.3
Based on the previously discussed criteria, four constructs (EI, SI, CI, and LB) were 

processed through the EFA analysis by using the SPSS program. The scree test recognized 

four sub-factors, which explained 64.7% of the total variance for the emotional competency 

(EI) construct. Table 5-8 demonstrates the patterns of the rotated component matrix that show 

most of the variables were found significantly to exceed the threshold level of 0.5. One 

variable was deleted due to its failure to reach the acceptable level (EI2BQ3; 0.478). Another 

variable EI2DQ1 (I act safely even in emotionally charged situations) was deleted since, 

theoretically, it is a variable for measuring Emotional Self-Control, which clearly does not 

belong to the extracted factor. As a result, four factors were identified from the remaining 19 

variables: 

 AOA: Achievement Orientation and Adaptability (7 variables, component 1); 
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 PO: Positive Outlook (5 variables, component 2); 

 ESA: Emotional Self-Awareness (4 variables, component 3);  

 ESC: Emotional Self-Control (3 variables, component 4). 

 

Table 5- 8: Rotated factor loading of the EI construct 

Variable 
Rotated Component 
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EI2CQ3 0.742 A
ch

iev
em

en
t O

rien
tatio

n
 

an
d

 A
d

ap
tab

ility
 

  

EI2BQ2 0.723   

EI2CQ4 0.693   

EI2CQ1 0.686   

EI2DQ1* 0.657   

EI2BQ1 0.654   

EI2CQ2 0.653   

EI2BQ4 0.594   

EI2EQ3  0.745 

P
o

sitiv
e 

O
u

tlo
o

k 

 

EI2EQ2  0.719  

EI2EQ5  0.699  

EI2EQ4  0.671  

EI2EQ1  0.575  

EI2BQ3  

E
m

o
tio

n
al 

S
elf-

A
w

aren
ess 

  

EI1AQ3  0.848  

EI1AQ2  0.807  

EI1AQ4  0.724  

EI1AQ1  0.533  

EI2DQ3  E
m

o
tio

n
al 

S
elf-

C
o

n
tro

l 

0.803 

EI2DQ4  0.789 

EI2DQ2 
 0.711 

                           *variable was deleted 

Both the scree test and eigenvalue suggested that five factors should be extracted from the 

social competency (SI) construct. These five factors explained 62.96% of the total variance. 

Table 5-9 demonstrates the patterns of the rotated component matrix that show most of the 

variables were found significantly to exceed the threshold level of 0.5. One variable was 

deleted due to its failure to reach the acceptable level (SI1FQ2; 0.491). Two more variables 

SI2FQ1 (I understand others’ concerns about safety by listening attentively) and SI2JQ1 (In 

safety matters, I convince others by getting support from key people) were deleted since, 
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theoretically, they are variables for measuring Empathy and Influence, respectively, which 

clearly do not belong to the extracted factor. Therefore, five factors were derived from the 

remaining 24 variables: 

 ILT: Inspirational Leadership & Teamwork (8 variables, component 1); 

 EOA: Empathy & Organizational Awareness (6 variables, component 2); 

 C: Conflict Management (4 variables, component 3); 

 CM: Coach and Mentor (4 variables, component4);  

 I: Influence (3 variables, component 5). 

Table 5- 9: Rotated factor loading of the SI construct 

Variable 
Rotated Component 
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SI1GQ1  0.544   

SI1FQ2     

SI2IQ4   0.771 

C
o

ach
 an

d
 

M
en

to
r 

 

SI2IQ3   0.760  

SI2IQ2   0.664  

SI2JQ1*   0.596  

SI2IQ1   0.541  

SI2HQ4   

C
o

n
flict 

M
an

ag
em

en
t 

0.762  

SI2HQ3   0.755  

SI2HQ1   0.669  

SI2HQ2   0.633  

SI2JQ3   In
flu

en
ce 

0.779 

SI2JQ2    0.673 

SI2JQ4    0.593 

                     *variable was deleted 
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As for cognitive competency, the scree test recognized two sub-factors, which explained 

65.54% of the total variance for the construct. Table 5-10 demonstrates the patterns of the 

rotated component matrix that show all of the variables were found significantly to exceed 

the threshold level of 0.5. However, one variable CINQ1 (I perceive similarities among 

different types of situations) was deleted due to cross-loading. As a result, the two factors 

were identified from the remaining nine variables: 

 IR: Interaction Recognition (5 variables, component 1);  

 PR: Pattern Recognition (4 variables, component 2). 

Table 5- 10: Rotated factor loading of the CI construct 

 

 
The scree test determined four sub-factors that explained 56.20% of the total variance for the 

safety leadership behaviour (LB) construct. Table 5-11 demonstrates the patterns of the 

rotated component matrix that shows 25 variables were found significantly to exceed the 

threshold level of 0.5. Three variables were deleted due to their failure to reach the acceptable 

level (LB1Q4; 0.426, LB2Q2; 0.421, and LB2Q1; 0.413). Moreover, one variable LB4Q9 

(Communicate your views about safety issues to others, even if others may disagree with 

you) was deleted due to cross-loading. As a result, four factors were identified from the 

remaining 25 variables: 

Variable 
Rotated Component 

1 2 

CIMQ2 0.805 In
teractio

n
 

R
eco

g
n

itio
n 

CIMQ1 0.775 

CIMQ4 0.744 

CIMQ3 0.731 

CIMQ5 0.691 

CINQ1 0.551 0.520 

CINQ5 

P
attern

 

R
eco

g
n

itio
n

 

0.888 

CINQ4 0.828 

CINQ3 0.606 

CINQ2 0.566 
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 LB1: Workforce Involvement (3 variables, component 4); 

 LB2: Relationship Management (5 variables, component 3); 

 LB3: Visibility & Leading by Example (8 variables, component 2);  

 LB4: Proactive Management (9 variables, component 1). 

Table 5- 11: Rotated factor loading of the LB construct 

Variable 
Rotated Component 

1 2 3 4 

LB4Q6 0.770 

P
ro

activ
e M

an
ag

em
en

t 
  

LB4Q3 0.724 
  

LB4Q7 0.724 
  

LB4Q1 0.701 
  

LB4Q10 0.653 
  

LB4Q2 0.651 
  

LB4Q8 0.650 
  

LB4Q4 0.628 
  

LB4Q5 0.585 
  

LB4Q9 0.560 0.502 
  

LB3Q6 
 

0.721 V
isib

ility
 A

n
d

 L
ead

in
g

 

B
y

 E
x

am
p

le 

 
LB3Q5 

 
0.685 

 
LB3Q7 

 
0.660 

 
LB3Q8 

 
0.650 

 
LB3Q4 

 
0.590 

 
LB3Q2 

 
0.561 

 
LB3Q1 

 
0.546 

 
LB3Q3 

 
0.515 

 
LB2Q6 

  
0.679 R

elatio
n

sh
ip

 

M
an

ag
em

en
t 

LB2Q7 
  

0.679 

LB2Q3 
  

0.647 

LB2Q4 
  

0.631 

LB2Q5 
  

0.529 

LB2Q2 
    

LB2Q1 
  W

o
rk

fo
rce 

In
v

o
lv

em
en

t 

 
LB1Q3 

  
0.820 

LB1Q1 
  

0.791 

LB1Q2 
  

0.557 

LB1Q4 
   

 

 Summary of EFA results 5.2.4
In conclusion, based on the results of the eigenvalue and the scree test, the constructs of 

emotional competency, social competency, cognitive competency, and safety leadership 
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behaviour were represented with four, five, two, and four factors, respectively. Moreover, the 

summary of Table 5-12 contended that the cumulative percentage of the extracted variance 

supported the identified factors solutions. These percentages ranged from 56.20% to 65.54%. 

One variable was deleted from emotional competency due to its failure to reach the 

acceptable level (0.50). Another variable was removed because, theoretically, it did not 

belong to the extracted factor. Also, in total, three variables were excluded from social 

competency. Two of them were due to theoretically reasons and one for its failure to meet the 

acceptable level. As for the cognitive competency construct, one variable was deleted 

because of cross-loading. Whereas, four variables were excluded from the safety leadership 

behaviour construct due to its factor-loading level and cross-loading reasons. Finally, the 

internal consistencies of all scales were illustrated by the Cronbach’s alpha coefficients, 

which exceeded the 0.70 threshold level and ranged from 0.908 to 0.951. Therefore, the 

results confirmed the reliability and validity of the developed scales’ items. 
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Table 5- 12: EFA summary for leadership competencies and behaviour constructs 

Construct 
Variables 

Removed 

Factors 

Extracted 

Cronbach's 

Alpha 

Cumulative 

Variance 
Factor: Description 

Emotional Competency EI2DQ1 4 0.937 64.70% AOA: Achievement Orientation and Adaptability (7 variables) 

 
EI2BQ3 

   
PO: Positive Outlook (5 variables) 

     
ESA: Emotional Self-Awareness (4 variables) 

     
ESC: Emotional Self-Control (3 variables) 

Social Competency SI1FQ1 5 0.933 62.96 ILT: Inspirational Leadership & Teamwork (8 variables) 

 
SI1FQ2 

   
EOA: Empathy & Organizational Awareness (6 variables) 

 
SI2JQ1 

   
C: Conflict Management (4 variables) 

     
CM: Coach and Mentor (4 variables) 

     
I: Influence (3 variables) 

Cognitive Competency CINQ1 2 0.908 65.54 IR: Interaction Recognition (5 variables) 

     
PR: Pattern Recognition (4 variables) 

Safety Leadership 

Behaviour 

LB1Q4 4 0.941 56.2 LB4: Proactive Management (9 variables) 

LB2Q1 
   

LB3: Visibility And Leading By Example (8 variables) 

 
LB2Q2 

   
LB2: Relationship Management (5 variables) 

 
LB4Q9 

   
LB1: Workforce Involvement (3 variables) 

Safety Performance - - 0.951 - SPP: Safety Participation (12 variables) 

     
SPC: Safety Compliance (3 variables) 
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 Test of common method variance 5.2.5
In addition to extracted factors, the Harman’s one factor test was employed to evaluate the 

common method variance. Haman’s one factor test is used to know if a substantial amount of 

common method variance is present. This indicates whether one factor accounts for the 

majority of the covariance or a single factor comes out from the factor analysis (Podsakoff & 

Organ, 1986). 

All 103 variables were performed by the EFA; and the results in Table 5-13 represent that 

there were 17 components extracted. The highest factor accounted for 34.83 percent, which is 

less than 50 percent. This indicates that the data, in this research study, did not have common 

method variance issue. 

Table 5- 13: Common method variance test results 

Component Total 

Initial Eigenvalues 

Percentage of 

Variance 

Cumulative 

Percentage 

1 35.877 34.832 34.832 

2 4.995 4.849 39.681 

3 4.185 4.063 43.744 

4 3.236 3.142 46.886 

5 2.805 2.723 49.609 

6 2.515 2.442 52.051 

7 2.383 2.314 54.365 

8 2.150 2.088 56.452 

9 1.955 1.898 58.350 

10 1.812 1.760 60.110 

11 1.757 1.706 61.815 

12 1.628 1.581 63.396 

13 1.502 1.459 64.855 

14 1.444 1.402 66.257 

15 1.396 1.355 67.612 

16 1.371 1.331 68.943 

17 1.268 1.231 70.174 

18 1.215 1.180 71.353 

19 1.186 1.151 72.504 

20 1.093 1.061 73.565 

21 1.069 1.038 74.603 

22 1.035 1.005 75.608 
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 Confirmatory Factor Analysis 5.3
 
The EFA in the previous section was applied to uncover the factor structures as well as to 

confirm the reliability of the measurement scales that formed the model constructs. However, 

it is considered a preliminary technique, not able to assess the construct validity 

comprehensively (Hair et al., 2006). Therefore, the confirmatory factor analysis (CFA) was 

performed by using AMOS, which is an extension program for SPSS. The CFA is a 

technique that aims to test how well  prior factors represent the actual data (Hair et al., 2006). 

It is used to strengthen a standing theoretical perspective, boost an existing structure, and test 

a predefined dimensional structure in a different population (DiStefano & Hess, 2005). As 

mentioned above, the CFA was employed to confirm and strengthen the EFA by refining its 

results. The process included evaluating how well the factor structure fitted the data, and 

testing the model to figure out construct validity. More details on the analysis are provided in 

the following sections (5.3.1 and 5.3.2). 

 Assessment of Model Fit and Estimation Methods 5.3.1
The ability to identify the degree to which the model’s factor efficiently represents the data is 

the main feature of the CFA. This can be fulfilled by evaluating indices of the model fit. In 

general, all fit indices are categorized as either absolute or incremental (Hoyle & Panter, 

1995). The model is considered accepted if the fit indices are assessed as good. In case of 

poor fit indices, the model is usually re-specified, trying to improve its fitness. The two main 

types of indices are demonstrated in the following sections. 

 Absolute Fit Indices 5.3.1.1
The absolute fit indices are focused on the extent to which the hypothesised model 

reproduces the sample (Shah & Goldstein, 2006). The Chi-square (X2) is one of the basic 

statistical measures, which is interpreted by the value of X2, the degree of freedom (df), and 

significant level (p-value). The model is accepted and fits the data if the p-value is non-
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significant (>0.05). Otherwise, the model should be rejected. However, due to such a 

traditional dichotomous rule, there are many ambiguities related to the interpretation of X2 

(Hoyle & Panter, 1995). Moreover, X2 is somehow considered biased and sensitive. Large 

and small sample sizes affect this sensitivity as it is an original function of the sample size 

(Kline, 2015). Therefore, other indices have been created as alternatives (Shah & Goldstein, 

2006). The indices of relative Chi-square (X2/df), goodness-of-fit index (GFI), adjusted-

goodness-of-fit index (AGFI), standardized root mean square residual (SRMR), and root 

mean square error of approximation (RMSEA) are examples of the most popular absolute fit 

indices. 

 Incremental Fit Indices  5.3.1.2
According to Hoyle & Panter (1995) and Shah & Goldstein (2006), the incremental fit 

indices are focused on the extent to which the interested model is preferable than two other 

alternative models, the null model and the perfect fit model. Incremental-fit index (IFI), 

Tucker-Lewis index (TLI), and comparative-fit index (CFI) are considered as popular used 

incremental fit indices. 

Selecting the appropriate estimation method is essential to measure the model parameters and 

fit indices accurately. More than one estimation method exist, including maximum likelihood 

(ML), generalised least square (GLS), weighted least square (WLS), asymptotically 

distribution free (ADF), and ordinary least square (OLS). In general, the type of estimation 

method is chosen based on the sample size, model complexity, and kind of data distribution 

(Shah & Goldstein, 2006). According to them, ML is the most common estimation method, 

and GLS is the second; and both of them need the normality assumption of univariate and 

multivariate. Despite WLS and ADF do not need the normality assumption, but they require a 

very large sample size. Finally, OLS is the most vigorous method and is in no need for 
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normality assumption; however, it does provide model parameters only not the fit indices 

(Shah & Goldstein, 2006).  

Chapter 4 demonstrated that the data distribution in this study was slightly univariate non-

normal. Since the univariate normality is required for multivariate normality, the data 

normality assumption of multivariate is violated. Regarding the sample size issue, despite the 

essentiality of the collected 180 cases for applying the EFA, they were relatively small for 

conducting the CFA, which a 200 sample size is suggested as a minimum size (Kline, 2015). 

Based on these data characteristics, using the ML estimation method is more suitable. Despite 

the need of its data to be multivariate normal, it has still been found to be robust in the case of 

moderate non-normality, even with a small sample size (West et al., 1995). This estimation 

method is also promoted to be employed under such condition by Hoyle & Panter (1995), that 

they contended the robustness of the ML. According to Shah & Goldstein (2006), the model 

fit indices of X2/df, GFI, TLI, CFI, IFI, and RMSEA were not found to be biased under the 

situation of small size or non-normality, when ML is selected for the estimation method. 

Therefore the use of these indices is justified. To consider the model as having an acceptable 

fit, the fit indices should meet the following criteria: 

 𝑋2/df<3.0 (Hair et al., 2006; Kline, 2015) 

 GFI, TLI, CFI, and IFI > 0.9 (Hoyle & Panter, 1995) 

 RMSEA <0.08 (Hair et al., 2006) 

The CFA results are presented in the following section. 

 CFA Results 5.3.2
The CFA results of each construct were extracted by AMOS, which is an extension program 

to SPSS Package (see Table 5-14 to Table 5-18). The factor loading and t-value for each 

variable are presented in these tables. Also, R2 values were demonstrated to assess the 

variables’ reliability; and the factors correlations to evaluate the discriminant validity.  
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The final CFA results of the emotional competency (EI) construct are presented in Table 5-

14. The CFA results suggested to delete the Emotional Self-Awareness (ESA) factor and 

keep the remaining three factors namely, Achievement Orientation and Adaptability (AOA), 

Emotional Self-Control (ESC), and Positive Outlook (PO). All the fit indices of the EI 

construct indicated that the final CFA model of this construct (Figure 5-1) had a good fit 

level: X2/df = 1.707; GFI = 0.972; IFI = 0.986; TLI = 0.973; CFI = 0.986; and RMSEA = 

0.063. Moreover, the factor loadings were significant at the p < 0.001 level, and ranging from 

0.691 to 0.901. These results were considered relatively high, and suggested convergent 

validity. Regarding the variables’ reliability, almost all the R2 values were greater than 0.50, 

indicating a good level of reliability. As for the discriminant validity of the construct, all 

correlation coefficients between each pair of factors were less than 0.850, which confirmed 

the discriminant validity of the EI construct. Finally, since the acceptable level of the fit 

indices was achieved, the unidimensionality for this construct was confirmed. 

Table 5- 14: CFA results of the EI construct 

Factor/ Variable 
Factor 

Loading 
t-value R

2
 

Correlations 

between Factors 

AOA: Achievement Orientation and Adaptability    AOA-PO: 0.76 
EI2BQ2: I initiate safety actions to improve our work 

environment 
0.808 10.056 0.653 AOA-ESC: 0.49 

EI2BQ4: I strive to improve my own safety performance 0.709 9.019 0.502 PO-ESC: 0.69 
EI2CQ4: I consider safety when I shift priorities and 

experience rapid change 
0.781 f.p.* 0.61  

PO: Positive Outlook    

EI2EQ1: I see safety rules as work enabler rather than 

work constraint 
0.901 9.166 0.812 

EI2EQ2: I see the positive side in people expressing their 

safety concerns more often than the negative side 
0.691 f.p.* 0.478 

ESC: Emotional Self-Control    

EI2DQ3: I control my impulses appropriately in unsafe 

situations 
0.794 8.934 0.753 

EI2DQ4: I remain calm in stressful unsafe situations 0.868 f.p.* 0.631 

*fixed parameter for estimation 
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Figure 5- 1: CFA model of the EI construct 

The final CFA results of the social competency (SI) construct are presented in Table 5-15. 

The CFA results suggested to delete the Influence (I) factor and differentiated and keep 

Teamwork (T) factor from the ILT factor as well as Organizational Awareness (OA) factor 

from the EOA factor. Also, the results suggested to keep the remaining two factors namely, 

Coach and Mentor (CM), and Conflict Management (C). All the fit indices of the SI construct 

indicated that the final CFA model of this construct (Figure 5-2) had a good fit level: X2/df = 

1.517; GFI = 0.962; IFI = 0.985; TLI = 0.975; CFI = 0.985; and RMSEA = 0.054. Moreover, 

the factor loadings were significant at the p < 0.001 level, and ranging from 0.613 to 0.888. 
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These results were considered relatively high, and suggested convergent validity. Regarding 

the variables’ reliability, almost all the R2 values were greater than 0.50, indicating a good 

level of reliability. As for the discriminant validity of the construct, all the correlation 

coefficients between each pair of factors were less than 0.850, which confirmed the 

discriminant validity of the SI construct. Finally, since the acceptable level of the fit indices 

was achieved, the unidimensionality for this construct was confirmed. 

Table 5- 15: CFA results of the SI construct 

Factor/ Variable 
Factor 

Loading 
t-value R

2 
Correlations 

between Factors 

T: Teamwork    T-OA: 0.47 
SI2LQ3: I work well in teams by soliciting others’ input regarding 

safety 
0.779 9.997 0.608 T-CM: 0.81 

SI2LQ4: I work well in teams by encouraging cooperation in 

safety matters 
0.832 f.p.* 0.692 T-C: 0.55 

OA: Organizational Awareness    OA-CM: 0.42 
SI1GQ3: I understand the informal processes by which work gets 

done in the team or organization 
0.888 8.612 0.789 OA-C: 0.52 

SI1GQ4: I understand the informal structure in the team or 

organization 
0.854 f.p.* 0.729 CM-C: 0.52 

CM: Coach and Mentor     

SI2IQ2: I coach and mentor others about safety 0.818 11.96 0.669 

 SI2IQ3: I personally invest time and effort in developing others 

safety performance 
0.807 11.788 0.651 

 SI2IQ4: I provide on-going safety mentoring 0.831 f.p.* 0.69 

 C: Conflict Management     
SI2HQ2: To avoid unsafe situations, I try to resolve conflict by 

openly talking about disagreements with those involved 
0.795 5.392 0.632 

 SI2HQ4: When resolving conflict, I de-escalate the emotions in the 

situation 
0.613 f.p.* 0.375 

 *fixed parameter for estimation 
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Figure 5- 2: CFA model of the SI construct 

The final CFA results of the cognitive competency (CI) construct are presented in Table 5-16. 

The CFA results suggested two factors, namely, Interaction Recognition (IR), and Pattern 

Recognition (PR). All the fit indices of the CI construct indicated that the final CFA model of 

this construct (Figure 5-3) had a good fit level: X2/df = 0.023; GFI = 1.0; IFI = 1.0; TLI = 

1.0; CFI = 1.0; and RMSEA = 0.000. Moreover, the factor loadings were significant at the p 

< 0.001 level, and ranging from 0.587 to 0.904. This result was considered relatively high, 
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and suggested convergent validity. Regarding the variables’ reliability, almost all the R2 

values were greater than 0.50, indicating a good level of reliability. As for the discriminant 

validity of the construct, the correlation coefficient between the two factors was less than 

0.850, which confirmed the discriminant validity of the CI construct. Finally, since the 

acceptable level of the fit indices was achieved, the unidimensionality for this construct was 

confirmed. 

Table 5- 16: CFA results of the CI construct 

Factor/ Variable 
Factor 

Loading 
t-value R

2 
Correlations 

between Factors 

IR: Interaction Recognition    IR-PR: 0.78 
CIMQ1: I see a situation as multiple cause and effect interactions 

impacting safety 
0.718 7.717 0.516 

 
CIMQ2: I explain how certain things affect others resulting in a 

particular outcome that may affect safety 
0.904 f.p.* 0.817 

 
PR: Pattern Recognition     

CINQ3: I perceive common trends in work accidents 0.747 5.824 0.558 
 

CINQ5: I interpret a new situation by using a story relating it to a 

different type of situation 
0.587 f.p.* 0.345 

 
*fixed parameter for estimation 

 

Figure 5- 3: CFA model of the CI construct 

The final CFA results of the safety leadership behaviour (LB) construct are presented in 

Table 5-17. The CFA results suggested four factors, namely, Workforce Involvement (LB1), 
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Relationship Management (LB2), Visibility & Leading by Example (LB3), and Proactive 

Management (LB4). All the fit indices of the LB construct indicated that the final CFA model 

of this construct (Figure 5-4) had a good fit level: X2/df = 1.407; GFI = 0.957; IFI = 0.981; 

TLI = 0.971; CFI = 0.981; and RMSEA = 0.048. Moreover, the factor loadings were 

significant at p < 0.001 level, and ranging from 0.597 to 0.861. This result was considered 

relatively high, and suggested convergent validity. Regarding the variables’ reliability, almost 

all the R2 values were greater than 0.50, indicating a good level of reliability. As for the 

discriminant validity of the construct, the correlation coefficient between the two factors was 

less than 0.850, which confirmed the discriminant validity of the LB construct. Finally, since 

the acceptable level of the fit indices was achieved, the unidimensionality for this construct 

was confirmed. 

Table 5- 17: CFA results of the LB construct 

Factor/ Variable 
Factor 

Loading 
t-value R

2 
Correlations 

between Factors 

LB1: Workforce Involvement    LB1-LB2: 0.56 

LB1Q1: To what extent do your site team members participate in 

identifying safety problems 
0.861 6.726 0.741 LB1-LB3: 0.63 

LB1Q3: To what extent do your site team members have the power 

to implement changes to ensure safety 
0.700 f.p.* 0.490 LB1-LB4: 0.36 

LB2: Relationship Management    LB2-LB3: 0.74 

LB2Q4: Regardless of the amount of formal authority you have, 

what are the chances that you would use your power to help your 

site team members solving their safety related problems 
0.708 5.652 0.501 LB2-LB4: 0.56 

LB2Q6: To what extent do you have enough confidence that your 

site team members would defend and justify your decision if you 

were not present to do so 
0.597 f.p.* 0.356 LB3-LB4: 0.73 

LB3: Visibility & Leading by Example     

LB3Q2: Lead by example in acting safely 0.751 f.p.* 0.564 

 LB3Q5: Find time to formally discuss safety with your site team 

members 
0.715 9.031 0.511 

 LB3Q7: Stay in touch with your site team members to follow 

through safety issues 
0.815 10.162 0.665 

 LB4: Proactive Management     
LB4Q1: Try to bring about improved safety procedures at your 

workplace 
0.803 f.p.* 0.645 

 LB4Q2: Try to implement practical solutions to pressing safety 

problems 
0.711 8.563 0.506 

 LB4Q3: Try to develop procedures and systems that are effectively 

safe in the long term, even if they may slow productivity 
0.675 8.198 0.455  

*fixed parameter for estimation 
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Figure 5- 4: CFA model of the LB construct 

The final CFA results of the safety performance (SP) construct are presented in Table 5-18. 

The CFA results suggested two factors, namely, Safety Participation (SPP), and Safety 

Compliance (SPC). All the fit indices of the SP construct indicated that the final CFA model 

of this construct (Figure 5-5) had a good fit level: X2/df = 1.499; GFI = 0.970; IFI = 0.993; 
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TLI = 0.989; CFI = 0.993; and RMSEA = 0.053. Moreover, the factor loadings were 

significant at the p < 0.001 level, and ranging from 0.791 to 0.888. This result was considered 

relatively high, and suggested convergent validity. Regarding  the variables reliability, all the 

R2 values were greater than 0.50, indicating a good reliability. As for the discriminant 

validity of the construct, the correlation coefficient between the two factors was less than 

0.850, which confirmed the discriminant validity of the SP construct. Finally, since the 

acceptable level of the fit indices was achieved, the unidimensionality for this construct was 

confirmed. 

Table 5- 18: CFA results of the SP construct 

Factor/ Variable 
Factor 

Loading 
t-value R

2 
Correlations 

between Factors 

SPP: Participation Behaviour    SPP-SPC: 0.83 
SPQ4: Properly performing work while wearing personal 

protective equipment 
0.818 f.p.* 0.669 

 SPQ5: Appropriately making decisions about the use of 

monitoring equipment and the interpretation of instrument readings 
0.813 12.433 0.661 

 SPQ6: Correctly using applicable hazard controls and equipment 

(e.g., physical barriers) 
0.880 13.862 0.774 

 SPQ7: Taking general precautions and meeting permit 

requirements for confined space work 
0.791 11.968 0.625  

SPC: Compliance Behaviour     

SPQ13: Using all necessary safety equipment to do the job 0.888 f.p.* 0.789 

 SPQ14: Using the correct safety procedures for carrying out the 

job 
0.866 15.640 0.751 

 SPQ15: Ensuring the highest levels of safety when carrying out the 

job 
0.861 15.480 0.742  

*fixed parameter for estimation 
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Figure 5- 5: CFA model of the SP construct 

In summary, the CFA results revealed for three, four, two, four, and two factors belonging to 

emotional, social, cognitive, leadership behaviour, and safety performance constructs, 

respectively. The listed items of these factors are presented in Table 5-19. 
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Table 5- 19: Summary for the CFA results 

Construct Factor Item: Descriptipn 

E
m

o
ti

o
n

al
 C

o
m

p
et

en
cy

 (
IE

) 
Achievement Orientation and 

Adaptability (AOA) 

EI2BQ2: I initiate safety actions to improve our work environment 

EI2BQ4: I strive to improve my own safety performance 

EI2CQ4: I consider safety when I shift priorities and experience rapid change 

Positive Outlook (PO) 
EI2EQ1: I see safety rules as work enabler rather than work constraint 

EI2EQ2: I see the positive side in people expressing their safety concerns more often than the negative side 

Emotional Self-Control (ESC) 

EI2DQ3: I control my impulses appropriately in unsafe situations 

EI2DQ4: I remain calm in stressful unsafe situations 

S
o

ci
al

 C
o

m
p

et
en

cy
 (

S
I)

 

Teamwork (T) 

SI2LQ3: I work well in teams by soliciting others’ input regarding safety 

SI2LQ4: I work well in teams by encouraging cooperation in safety matters 

Organizational Awareness (OA) 

SI1GQ3: I understand the informal processes by which work gets done in the team or organization 

SI1GQ4: I understand the informal structure in the team or organization 

Coach and Mentor (CM) 

SI2IQ2: I coach and mentor others about safety 

SI2IQ3: I personally invest time and effort in developing others safety performance 

SI2IQ4: I provide on-going safety mentoring 

Conflict Management (C) 

SI2HQ2: To avoid unsafe situations, I try to resolve conflict by openly talking about disagreements with those 

involved 

SI2HQ4: When resolving conflict, I de-escalate the emotions in the situation 

C
o

g
n
it

iv
e 

C
o

m
p

et
en

cy
 

(C
I)

 

Interaction Recognition (IR) 

CIMQ1: I see a situation as multiple cause and effect interactions impacting safety 

CIMQ2: I explain how certain things affect others resulting in a particular outcome that may affect safety 

Pattern Recognition (PR) 

CINQ3: I perceive common trends in work accidents 

CINQ5: I interpret a new situation by using a story relating it to a different type of situation 
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L
ea
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er
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ip

 B
eh

av
io
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r 

(L
B

) 

Workforce Involvement (LB1) 
LB1Q1: To what extent do your site team members participate in identifying safety problems 

LB1Q3: To what extent do your site team members have the power to implement changes to ensure safety 

Relationship Management (LB2) 

LB2Q4: Regardless of the amount of formal authority you have, what are the chances that you would use your power 

to help your site team members solving their safety related problems 

LB2Q6: To what extent do you have enough confidence that your site team members would defend and justify your 

decision if you were not present to do so 

Visibility & Leading by Example 

(LB3) 

LB3Q2: Lead by example in acting safely 

LB3Q5: Find time to formally discuss safety with your site team members 

LB3Q7: Stay in touch with your site team members to follow through safety issues 

Proactive Management (LB4) 

LB4Q1: Try to bring about improved safety procedures at your workplace 

LB4Q2: Try to implement practical solutions to pressing safety problems 

LB4Q3: Try to develop procedures and systems that are effectively safe in the long term, even if they may slow 

productivity 

S
af

et
y

 P
er

fo
rm

an
ce

 

(S
P

) 

Participation Behaviour (SPP) 

SPQ4: Properly performing work while wearing personal protective equipment 

SPQ5: Appropriately making decisions about the use of monitoring equipment and the interpretation of instrument 

readings 

SPQ6: Correctly using applicable hazard controls and equipment (e.g., physical barriers) 

SPQ7: Taking general precautions and meeting permit requirements for confined space work 

Compliance Behaviour (SPC) 

SPQ13: Using all necessary safety equipment to do the job 

SPQ14: Using the correct safety procedures for carrying out the job 

SPQ15: Ensuring the highest levels of safety when carrying out the job 
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 Chapter Summary 5.4
In this chapter, the measurement scale analysis details and results for the survey data were 

demonstrated, specifically the scale reliability, EFA, and CFA. The chapter started by 

shedding light on the details of the reliability assessment results through examining internal 

consistency and item-total correlations in Section 5.1. The results indicated that the model 

constructs were accurately and consistently captured their relevant meaning. In Section 5.2, 

the validity of the measurement scales was assessed by using EFA statistical method. The 

EFA revealed that the model’s constructs of emotional competency, social competency, 

cognitive competency, and safety leadership behaviour were represented with four, five, two, 

and four factors, respectively. Followed by Section 5.3, which presented the CFA approach 

that used to confirm the validity of factors that derived from the EFA analysis. The CFA 

confirmed the EFA findings with few changes including deleting some variables, and 

omitting one factor from emotional competency construct and one factor form social 

competency construct. Section 5.4 summarised this chapter. 

These findings established foundations to build up the aggregated factors to assess the 

conceptual model. the model assessment is exhibited in details in the following chapter 

(Chapter 6). 
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Chapter 6: Quantitative Analysis 
 

The aim of this chapter is to present in detail the relationship among the constructs of the 

proposed model. All the research hypotheses were analysed by regression analysis, in terms 

of bivariate and hierarchical regression analyses. The chapter starts with Section 6.1 shedding  

light on the research hypotheses. Section 6.2 overviews the analysis of correlation and 

regression. Then the suggested analysis tools are performed in order to test the eight research 

hypotheses in Section 6.3 through Section 6.6. Section 6.7 overviews the Structural Equation 

Modelling (SEM). The results of the SEM are presented in Section 6.8. Finally, Section 6.9 

summarises this chapter. 

 Testing Hypotheses 6.1
Eight research hypotheses were presented in Chapter 3 (see Figure 6.1). They were developed 

to answer the following research questions: 

 Question 1:  

a) For a construction project manager with safety responsibility, to what extent does the 

emotional competency influence safety leadership behaviour? 

b) For a construction project manager with safety responsibility, to what extent does the 

social competency influence safety leadership behaviour? 

c) For a construction project manager with safety responsibility, to what extent does the 

cognitive competency influence safety leadership behaviour? 

 Question 2: 

a) For a construction project manager with safety responsibility, to what extent does the 

emotional competency directly influence safety performance? 



108 
 

b) For a construction project manager with safety responsibility, to what extent does the 

social competency directly influence safety performance? 

c) For a construction project manager with safety responsibility, to what extent does the 

cognitive competency directly influence safety performance? 

 Question 3: 

a) For a construction project manager with safety responsibility, to what extent does the 

cognitive competency influence the emotional competency? 

b) For a construction project manager with safety responsibility, to what extent does the 

cognitive competency influence the social competency? 

The correlation and regression analyses were performed with 0.05 significant level on the 

following  hypotheses: 

 H1: Emotional competency (EI) predicts safety performance (SP). 

 H2: Emotional competency (EI) predicts safety performance (SP) via safety leadership 

behaviours (LB). 

 H3: Social competency (SI) predicts safety performance (SP). 

 H4: Social competency (SI) predicts safety performance (SP) via safety leadership 

behaviours (LB). 

 H5: Cognitive competency (CI) predicts safety performance (SP). 

 H6: Cognitive competency (CI) predicts safety performance (SP) via safety leadership 

behaviours (LB). 

 H7: Cognitive competency (CI) predicts emotional competency (EI). 

 H8: Cognitive competency (CI) predicts social competency (SI). 
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Figure 6- 1: Recapture figure 3-1 (Conceptual model with associated hypotheses) 

 Overview on Correlation and Regression Analysis 6.2

 Correlation Analysis 6.2.1
The variables of this study were measured by five quantitative values that had close interval 

characteristic levels. Therefore, Pearson product-moment correlation, which is known as 

Pearson’s correlation, was conducted to explore the extent to which of these variables were 

linearly related (Hair et al., 2006; Jaccard & Becker, 1997; Pallant, 2005). According to 

Jaccard & Becker (1997), a linear correlation value between any two variables is known as a 

Pearson correlation coefficient (r). A t-test was performed to explore the existence of the 

relationship. At α = 0.01 or α = 0.05 level, rejecting a null hypothesis indicates an existing 

relationship between the variables by the confidence of 99% or 95% (Berenson et al., 2009). 

In terms of interpreting the magnitude of a correlation, the maximum positive relationship 

between two variables is valued by +1 (r = +1), whereas the maximum negative relationship 
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is valued by -1 (r = -1). Having zero r-value indicates no correlation is noticed. Therefore, 

Pearson correlation coefficient varies between -1.00 and +1.00 inclusively (Field, 2013; 

Jaccard & Becker, 1997; Pallant, 2005). However, in behavioural science research, an 

absolute correlation coefficient value of 0.20 is often considered important (Field, 2013; 

Pallant, 2005). The variable that was significantly associated with several other variables was 

further processed through a regression analysis to determine to what extent variable predicted 

(as criterions) or explained those variables (as predictors).  

 Regression Analysis 6.2.2
To explore dependent relationships, regression analysis is considered the most widely used, 

especially in the fields of social sciences and business (Tabachnick & Fidell, 2007). 

According to Hair et al. (2006), it is a powerful tool that is used to identify and evaluate the 

predictor variables.  

The model in the current study proposes that the dependent variable is influenced by a set of 

independent variables through other variables (mediators). In such a model, mediation 

analysis was employed which performs through a series of regression analyses (MacKinnon 

et al., 1995). These regression analyses aim to fulfil four mediation conditions (See Figure 6-

2). According to MacKinnon et al. (1995), the mediator effect exists if the following 

conditions were met: 

1. The independent variable (IV) predicts the moderator variable (M) (Path A). 

2. The IV predicts the dependent variable (DV) (Path C). 

3. The M predicts the DV (Path B). 

4. The indirect effect of IV on DV through M is significant (Path A*B). 
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Figure 6- 2: Mediation model conditions 

To do so, bivariate and hierarchical regression analyses were used to test the first three 

conditions of mediations through exploring the significance tests and the coefficients (b-value 

and beta-weights). Also, the effect sizes and R-squared (𝑅2) were determined. In addition, 

from comparing the results of the hierarchical regression, it can be determined whether the 

mediator is a full or partial mediator. According to MacKinnon et al. (2007), when the 

mediator is included in the model, the relation is full mediation if the DV was no longer 

predicted by the IV (Path C). Otherwise, the relation is partial mediation if the effect of the 

IV on the DV still has significance but was shrunk (Path C’). 

A PROCESS approach was then applied to check on the fourth condition which is Path A*B. 

PROCESS is an extension approach that adds to the SPSS and was developed by Preacher & 

Hayes (2008). It overcomes some limitations of the bivariate and hierarchical analyses such 

as providing a bootstrapped Sobel Test that was used to explore the indirect effect (Path 

A*B). Despite the limitations in the traditional regression analyses and the PROCESS 

approach, together they were able to assess the four mediation conditions and test the 

hypotheses of this research study. 
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 Testing the Influence of Emotional Competency  6.3
The influence of emotional competency on the two kinds of safety performance (participation 

and compliance) was assessed in the following subsections. The assessment was to test the 

direct impact of emotional competency on safety performance behaviours as well as its 

indirect impact through four safety leadership behaviours, namely, workforce involvement, 

relationship management, visibility and leading by example, and proactive management. 

These analyses were conducted to test two of the research hypotheses (H1 and H2). A 

summary of the results is presented in Section 6.3.5. 

 Mediation Role of Workforce Involvement 6.3.1

 Influence of Emotional Competency on Participation Safety Behaviour 6.3.1.1
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-3). Table 6-1 demonstrates that all three variables were 

significantly correlated, namely, emotional competency and workforce involvement (r = 

0.351, p < .001), workforce involvement and participation safety behaviour (r = 0.420, p < 

.001) and emotional competency and participation safety behaviour (r = 0.655, p < .001). 

 

Table 6- 1: Correlation results for EI-LB1-SPP 

Variable 
Emotional 

Competency 

Workforce 

Involvement 

Participation 

Safety Behaviour 

Emotional Competency 1 
  

Workforce 

Involvement 
0.351 1 

 

Participation Safety 

Behaviour 
0.655 0.420 1 

 

It was found that emotional competency significantly predicted workforce involvement (Path 

A), b = 0.350, BCa 95% CI [0.195, 0.506], p < .001. The direct effect of emotional 

competency on participation safety behaviour was found to be significant (Path C), b = 0.687, 

BCa 95% CI [0.557, 0.807], p = .001. Specifically, emotional competency accounted for 

42.9% of the variance in participation safety behaviour. 
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When added to the regression analysis, emotional competency and workforce involvement 

collectively accounted for 47.1% in participation safety behaviour overall, F (2, 171) = 62.67, 

p < .001. It was found that the proposed mediator, workforce involvement, significantly 

predicted participation safety behaviour (Path B), b = 0.229, BCa 95% CI [0.075, 0.367], p = 

.006 and uniquely accounted for 4.1% of the variance in participation safety behaviour. When 

workforce involvement was added to the regression analysis, the effect of emotional 

competency on participation safety behaviour remained significant (Path C’), b = 0.607, BCa 

95% CI [0.472, 0.743], p < .001, despite the strength of the relationship being diminished. 

This indicates that the proposed mediation model, partially mediates the relationship between 

emotional competency and participation safety behaviour. Figure 6.3 displays the paths 

relevant to the standardised regression coefficients. The direct relationship between 

emotional competency and participation safety behaviour is indicated in parenthesis. 

 

Figure 6- 3: Mediation model results for EI-LB1-SPP 

A PROCESS analysis was conducted and revealed that the emotional competency 

significantly predicted participation safety behaviour via its relationship to workforce 

involvement (Path A*B) b = 0.0797, BCa CI [0.031, 0.1529]. Also, the percentage of overall 

change (𝑅2) in participation safety behaviour due to emotional competency via workforce 
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involvement is 13.51%. This 𝑅2 value is considered a medium to large effect size (Cohen et 

al., 2003). 

 Influence of Emotional Competency on Compliance Safety Behaviour 6.3.1.2
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-4). Table 6-2 demonstrates that all three variables were 

significantly correlated, namely, emotional competency and workforce involvement (r = 

0.346, p < .001), workforce involvement and compliance safety behaviour (r = 0.450, p < 

.001) and emotional competency and compliance safety behaviour (r = 0.593, p < .001).  

 

Table 6- 2: Correlation results for EI-LB1-SPC 

Variable 
Emotional 

Competency 

Workforce 

Involvement 

Compliance 

Safety Behaviour 

Emotional Competency 1 
  

Workforce 

Involvement 
0.346 1 

 

Compliance Safety 

Behaviour 
0.593 0.450 1 

 
 

It was found that emotional competency significantly predicted workforce involvement (Path 

A), b = 0.350, BCa 95% CI [0.195, 0.506], p < .001. The direct effect of emotional 

competency on compliance safety behaviour was found to be significant (Path C), b = 0.618, 

BCa 95% CI [0.492, 0.732], p = .001. Specifically, emotional competency accounted for 

35.2% of the variance in compliance safety behaviour. 

When added to the regression analysis, emotional competency and workforce involvement 

collectively accounted for 42% in compliance safety behaviour overall, F (2, 174) = 52.07, p 

< .001. It was found that the proposed mediator, workforce involvement, significantly 

predicted compliance safety behaviour (Path B), b = 0.287, BCa 95% CI [0.166, 0.409], p = 

.001 and uniquely accounted for 6.8% of the variance in compliance safety behaviour. When 

workforce involvement was added to the regression analysis, the effect of emotional 
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competency on compliance safety behaviour remained significant (Path C’), b = 0.518, BCa 

95% CI [0.378, 0.657], p < .001, despite the strength of the relationship being diminished. 

This indicates that the proposed mediation model, partially mediates the relationship between 

emotional competency and compliance safety behaviour. Figure 6-4 displays the paths 

relevant to the standardised regression coefficients. The direct relationship between 

emotional competency and compliance safety behaviour is indicated in parenthesis. 

 

Figure 6- 4: Mediation model results for EI-LB1-SPC 

A PROCESS analysis was conducted and revealed that the emotional competency 

significantly predicted compliance safety behaviour via its relationship to workforce 

involvement (Path A*B) b = 0.1028, BCa CI [0.0497, 0.1768]. Also, the percentage of 

overall change (𝑅2) in compliance safety behaviour due to emotional competency via 

workforce involvement is 13.45%. This 𝑅2 value is considered a medium to large effect size 

(Cohen et al., 2003). 

 Mediation Role of Relationship Management 6.3.2

 Influence of Emotional Competency on Participation Safety Behaviour 6.3.2.1
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-5). Table 6-3 demonstrates that all three variables were 
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significantly correlated, namely, emotional competency and relationship management (r = 

0.477, p < .001), relationship management and participation safety behaviour (r = 0.372, p < 

.001) and emotional competency and participation safety behaviour (r = 0.650, p < .001). 

 

Table 6- 3: Correlation results for EI-LB2-SPP 

Variable 
Emotional 

Competency 

Relationship 

Management 

Participation 

Safety Behaviour 

Emotional Competency 1 
  

Relationship 

Management 
0.477 1 

 

Participation Safety 

Behaviour 
0.650 0.372 1 

 

It was found that emotional competency significantly predicted relationship management 

(Path A), b = 0.481, BCa 95% CI [0.333, 0.629], p < .001. The direct effect of emotional 

competency on participation safety behaviour was found to be significant (Path C), b = 0.689, 

BCa 95% CI [0.559, 0.806], p = .001. Specifically, emotional competency accounted for 

42.2% of the variance in participation safety behaviour. Therefore, the first two mediation 

conditions were met.  

The third mediation condition failed to be met. When added to the regression analysis, 

emotional competency and relationship management collectively accounted for 42.7% in 

participation safety behaviour overall, F (2, 171) = 52.60, p < .001. It was found that the 

proposed mediator, relationship management, did not significantly predict participation safety 

behaviour (Path B), b = 0.082, BCa 95% CI [-0.080, 0.234], p = .299. However, the effect of 

emotional competency on participation safety behaviour remained significant (Path C’), b = 

0.649, BCa 95% CI [0.497, 0.801], p < .001, despite the strength of the relationship being 

diminished. This indicates that relationship management did not mediate the relationship 

between emotional competency and participation safety behaviour. Figure 6-5 displays the 

paths relevant to the standardised regression coefficients. 
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Figure 6- 5: Mediation model results for EI-LB2-SPP 

A PROCESS analysis was conducted and revealed that since confident interval does include 

zero, the emotional competency did not significantly predict participation safety behaviour 

via its relationship to relationship management (Path A*B) b = 0.0404, BCa CI [-0.030, 

0.1412]. This result confirmed the failing of relationship management to be a mediator. 

 Influence of Emotional Competency on Compliance Safety Behaviour 6.3.2.2
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-6). Table 6-4 demonstrates that all three variables were 

significantly correlated, namely, emotional competency and relationship management (r = 

0.471, p < .001), relationship management and compliance safety behaviour (r = 0.330, p < 

.001) and emotional competency and compliance safety behaviour (r = 0.586, p < .001).  

Table 6- 4: Correlation results for EI-LB2-SPC 

Variable 
Emotional 

Competency 

Relationship 

Management 

Compliance 

Safety Behaviour 

Emotional Competency 1 
  

Relationship 

Management 
0.471 1 

 

Compliance Safety 

Behaviour 
0.586 0.330 1 
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It was found that emotional competency significantly predicted relationship management 

(Path A), b = 0.481, BCa 95% CI [0.333, 0.629], p < .001. The direct effect of emotional 

competency on compliance safety behaviour was found to be significant (Path C), b = 0.618, 

BCa 95% CI [0.489, 0.727], p = .001. Specifically, emotional competency accounted for 

34.4% of the variance in compliance safety behaviour. Therefore, the first two mediation 

conditions were met. 

The third mediation condition failed to be met. When added to the regression analysis, 

emotional competency and relationship management collectively accounted for 34.7% in 

compliance safety behaviour overall, F (2, 174) = 38.34, p < .001. It was found that the 

proposed mediator, relationship management, did not significantly predict compliance safety 

behaviour (Path B), b = 0.071, BCa 95% CI [-0. 109, 0.265], p = .423. However, the effect of 

emotional competency on compliance safety behaviour remained significant (Path C’), b = 

0.583, BCa 95% CI [0.424, 0.742], p < .001, despite the strength of the relationship being 

diminished. This indicates that the proposed mediation model did not mediate the relationship 

between emotional competency and compliance safety behaviour. Figure 6-6 displays the 

paths relevant to the standardised regression coefficients. 
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Figure 6- 6: Mediation model results for EI-LB2-SPC 

A PROCESS analysis was conducted and revealed that since confident interval does include 

zero, the emotional competency did not significantly predict compliance safety behaviour via 

its relationship to relationship management (Path A*B) b = 0.0343, BCa CI [-0.0436, 

0.1302]. Again, this result confirmed the failing of relationship management to be a mediator. 

 Mediation Role of Visibility and Leading by Example 6.3.3

 Influence of Emotional Competency on Participation Safety Behaviour 6.3.3.1
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-7). Table 6-5 demonstrates that all three variables were 

significantly correlated, namely, emotional competency and visibility and leading by example 

(r = 0.592, p < .001), visibility and leading by example and participation safety behaviour (r = 

0.668, p < .001) and emotional competency and participation safety behaviour (r = 0.654, p < 

.001). 

Table 6- 5: Correlation results for EI-LB3-SPP 

Variable 
Emotional 

Competency 

Visibility & 

Leading by 

Example 

Participation 

Safety Behaviour 

Emotional Competency 1 
  

Visibility & Leading 

by Example 
0.592 1 

 

Participation Safety 

Behaviour 
0.654 0.668 1 
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It was found that emotional competency significantly predicted visibility and leading by 

example (Path A), b = 0.602, BCa 95% CI [0.472, 0.731], p < .001. The direct effect of 

emotional competency on participation safety behaviour was found to be significant (Path C), 

b = 0.688, BCa 95% CI [0.562, 0.799], p = .001. Specifically, emotional competency 

accounted for 42.8% of the variance in participation safety behaviour. Therefore, the first two 

mediation conditions were met. 

When added to the regression analysis, emotional competency and visibility and leading by 

example collectively accounted for 55% in participation safety behaviour overall, F (2, 172) 

= 86.61, p < .001. It was found that the proposed mediator, visibility and leading by example, 

significantly predicted participation safety behaviour (Path B), b = 0.460, BCa 95% CI 

[0.276, 0.630], p = .001 and uniquely accounted for 12.2% of the variance in participation 

safety behaviour. When visibility and leading by example was added to the regression 

analysis, the effect of emotional competency on participation safety behaviour remained 

significant (Path C’), b = 0.419, BCa 95% CI [0.274, 0.564], p < .001, despite the strength of 

the relationship being diminished. This indicates that the proposed mediation model, partially 

mediates the relationship between emotional competency and participation safety behaviour. 

Figure 6-7 displays the paths relevant to the standardised regression coefficients. The direct 

relationship between emotional competency and participation safety behaviour is indicated in 

parenthesis. 
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Figure 6- 7: Mediation model results for EI-LB3-SPP 

A PROCESS analysis was conducted and revealed that the emotional competency 

significantly predicted participation safety behaviour via its relationship to visibility and 

leading by example (Path A*B) b = 0.2689, BCa CI [0.1660, 0.3981]. Also, the percentage of 

overall change (𝑅2) in participation safety behaviour due to emotional competency via 

visibility and leading by example is 32.50%. This 𝑅2 value is considered a large effect size 

(Cohen et al., 2003). 

 Influence of Emotional Competency on Compliance Safety Behaviour 6.3.3.2
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-8). Table 6-6 demonstrates that all three variables were 

significantly correlated, namely, emotional competency and visibility and leading by example 

(r = 0.605, p < .001), visibility and leading by example and compliance safety behaviour (r = 

0.487, p < .001) and emotional competency and compliance safety behaviour (r = 0.592, p < 

.001). 
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Table 6- 6: Correlation results for EI-LB3-SPC 

Variable 
Emotional 

Competency 

Visibility & 

Leading by 

Example 

Compliance 

Safety Behaviour 

Emotional Competency 1 
  

Visibility & Leading 

by Example 
0.605 1 

 

Compliance Safety 

Behaviour 
0.592 0.487 1 

 

It was found that emotional competency significantly predicted visibility and leading by 

example (Path A), b = 0.602, BCa 95% CI [0.472, 0.731], p < .001. The direct effect of 

emotional competency on compliance safety behaviour was found to be significant (Path C), 

b = 0.619, BCa 95% CI [0.492, 0.729], p = .001. Specifically, emotional competency 

accounted for 35.1% of the variance in compliance safety behaviour. 

When added to the regression analysis, emotional competency and visibility and leading by 

example collectively accounted for 37.7% in compliance safety behaviour overall, F (2, 175) 

= 43.88, p < .001. It was found that the proposed mediator, visibility and leading by example, 

significantly predicted compliance safety behaviour (Path B), b = 0.213, BCa 95% CI [0.034, 

0.415], p = .023 and uniquely accounted for 2.6% of the variance in compliance safety 

behaviour. When visibility and leading by example was added to the regression analysis, the 

effect of emotional competency on compliance safety behaviour remained significant (Path 

C’), b = 0.491, BCa 95% CI [0.321, 0.661], p < .001, despite the strength of the relationship 

being diminished. This indicates that the proposed mediation model, partially mediates the 

relationship between social competency and compliance safety behaviour. Figure 6-8 

displays the paths relevant to the standardised regression coefficients. The direct relationship 

between emotional competency and compliance safety behaviour is indicated in parenthesis. 
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Figure 6- 8: Mediation model results for EI-LB3-SPC 

A PROCESS analysis was conducted and revealed that the emotional competency 

significantly predicted compliance safety behaviour via its relationship to visibility and 

leading by example (Path A*B) b = 0.1279, BCa CI [0.0336, 0.2475]. Also, the percentage of 

overall change (𝑅2) in compliance safety behaviour due to emotional competency via 

visibility and leading by example is 21.09%. This 𝑅2 value is considered a medium to large 

effect size (Cohen et al., 2003). 

 Mediation Role of Proactive Management 6.3.4

 Influence of Emotional Competency on Participation Safety Behaviour 6.3.4.1
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-9). Table 6-7 demonstrates that all three variables were 

significantly correlated, namely, emotional competency and proactive management (r = 

0.622, p < .001), proactive management and participation safety behaviour (r = 0.492, p < 

.001) and emotional competency and participation safety behaviour (r = 0.654, p < .001). 

 

 

 



124 
 

Table 6- 7: Correlation results for EI-LB4-SPP 

Variable 
Emotional 

Competency 

Proactive 

Management 

Participation 

Safety Behaviour 

Emotional Competency 1 
  

Proactive Management 0.622 1 
 

Participation Safety 

Behaviour 
0.654 0.492 1 

 
It was found that emotional competency significantly predicted proactive management (Path 

A), b = 0.571, BCa 95% CI [0.458, 0.685], p < .001. The direct effect of emotional 

competency on participation safety behaviour was found to be significant (Path C), b = 0.688, 

BCa 95% CI [0.561, 0.792], p = .001. Specifically, emotional competency accounted for 

42.8% of the variance in participation safety behaviour. Therefore, the first two mediation 

conditions were met. 

The third mediation condition failed to be met. When added to the regression analysis, 

emotional competency and proactive management collectively accounted for 44% in 

participation safety behaviour overall, F (2, 172) = 55.77, p < .001. It was found that the 

proposed mediator, proactive management, did not significantly predict participation safety 

behaviour (Path B), b = 0.166, BCa 95% CI [-0.049, 0.391], p = .124. However, the effect of 

emotional competency on participation safety behaviour remained significant (Path C’), b = 

0.597, BCa 95% CI [0.430, 0.763], p < .001, despite the strength of the relationship being 

diminished. This indicates that the proposed mediation model did not mediate the relationship 

between emotional competency and participation safety behaviour. Figure 6-9 displays the 

paths relevant to the standardised regression coefficients. The direct relationship between 

emotional competency and participation safety behaviour is indicated in parenthesis. 



125 
 

 

Figure 6- 9: Mediation model results for EI-LB4-SPP 

A PROCESS analysis was conducted and revealed that since confident interval does include 

zero, the emotional competency did not significantly predict participation safety behaviour 

via its relationship to proactive management (Path A*B) b = 0.0907, BCa CI [-0.0209, 

0.1923]. Again, this result confirmed the failing of proactive management to be a mediator. 

 Influence of Emotional Competency on Compliance Safety Behaviour 6.3.4.2
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-10). Table 6-8 demonstrates that all three variables were 

significantly correlated, namely, emotional competency and proactive management (r = 

0.635, p < .001), proactive management and compliance safety behaviour (r = 0.428, p < 

.001) and emotional competency and compliance safety behaviour (r = 0.592, p < .001). 

 

Table 6- 8: Correlation results for EI-LB4-SPC 

Variable 
Emotional 

Competency 

Proactive 

Management 

Compliance 

Safety Behaviour 

Emotional Competency 1 
  

Proactive Management 0.635 1 
 

Compliance Safety 

Behaviour 
0.592 0.428 1 
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It was found that emotional competency significantly predicted proactive management (Path 

A), b = 0.571, BCa 95% CI [0.458, 0.685], p < .001. The direct effect of emotional 

competency on compliance safety behaviour was found to be significant (Path C), b = 0.619, 

BCa 95% CI [0.497, 0.748], p =.001. Specifically, emotional competency accounted for 

35.1% of the variance in compliance safety behaviour. Therefore, the first two mediation 

conditions were met. 

The third mediation condition failed to be met. When added to the regression analysis, 

emotional competency and proactive management collectively accounted for 35.6% in 

compliance safety behaviour overall, F (2, 175) = 39.99, p <.001. It was found that the 

proposed mediator, proactive management, did not significantly predict compliance safety 

behaviour (Path B), b = 0.100, BCa 95% CI [-0.117, 0.320], p = .372. However, the effect of 

emotional competency on compliance safety behaviour remained significant (Path C’), b = 

0.562, BCa 95% CI [0.384, 0.740], p < .001, despite the strength of the relationship being 

diminished. This indicates that the proposed mediation model did not mediate the relationship 

between emotional competency and compliance safety behaviour. Figure 6-10 displays the 

paths relevant to the standardised regression coefficients. The direct relationship between 

emotional competency and compliance safety behaviour is indicated in parenthesis. 
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Figure 6- 10: Mediation model results for EI-LB4-SPC 

A PROCESS analysis was conducted and revealed that since confident interval does include 

zero, the emotional competency did not significantly predict compliance safety behaviour via 

its relationship to proactive management (Path A*B) b = 0.0573, BCa CI [-0.0763, 0.1821]. 

Again, this result confirmed the failing of proactive management to be a mediator. 

 Summary of the Influence of Emotional Competency 6.3.5
In summary, the results of Section 6.3 show that emotional competency had a direct influence 

on both types of safety performance (participation and compliance); thus, hypothesis H1 is 

supported. Moreover, it had an indirect impact on safety participation and compliance 

behaviours via only two leadership behaviours (workforce involvement and visibility and 

leading by example). The results did not show any mediation role for the behaviours of 

relationship management and proactive management. Based on these findings, hypothesis H2 

is partially supported. Table 6-9 and Figure 6-11 include the mediation results. As presented 

in Chapter 5, four factors were extracted from emotional competency by employing the EFA. 

The next section discusses the direct and indirect influence of these factors.  
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Table 6- 9: Summary of regression analysis for EI 

Model Variables 
Mediation Results 

 (Path A*B) 

Independent Mediator Dependent Type 
b-

value 
R

2
 

E
m

o
ti

o
n
al

 C
o
m

p
et

en
cy

 

Workforce Involvement 

P
ar

ti
ci

p
at

io
n

 

B
eh

av
io

u
r 

Partially 0.0797 13.51% 

Relationship Management - - - 

Visibility & Leading by Example Partially 0.2689 32.50% 

Proactive Management - - - 

Workforce Involvement 

C
o

m
p

li
an

ce
 

B
eh

av
io

u
r 

Partially 0.1028 13.45% 

Relationship Management - - - 

Visibility & Leading by Example Partially 0.1279 21.09% 

Proactive Management - - - 

  

 

Figure 6- 11: Summary of regression analysis for EI 
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 Testing the Influence of Emotional Competency (Extracted 6.3.6

Factors) 
The result of the EFA performed in Chapter 5 on emotional competency identified that four 

factors were extracted, namely, Achievement Orientation and Adaptability, Positive Outlook, 

Emotional Self-Awareness, and Emotional Self-Control. In this chapter, these factors were 

tested to explore the research hypotheses of H1 and H2 in more detail (Appendix A exhibits 

an example on the factors’ analysis calculation). The results of regression analysis conclude 

that all the factors had direct influence on both types of safety performance (participation and 

compliance). Regarding the indirect impact, the first factor, Achievement Orientation and 

Adaptability, had an indirect influence on both types of safety performance behaviour 

(participation and compliance) through the four safety leadership behaviours. Proactive 

management was an exception (see Table 6-10). The second factor, Positive Outlook, had an 

indirect influence on both types of safety performance behaviour (participation and 

compliance) through the four safety leadership behaviours. Relationship management was an 

exception (see Table 6-11). The third factor, Emotional Self-Awareness, had an indirect 

influence on both types of safety performance behaviour (participation and compliance) 

through the four safety leadership behaviours (see Table 6-12). The fourth factor, Emotional 

Self-Control, had an indirect influence on both types of safety performance behaviour 

(participation and compliance) through the four safety leadership behaviours. Workforce 

involvement was an exception when the predicted variable was the compliance safety 

behaviour. These safety leadership behaviours were partially mediated in the relationship 

between the fourth factor and safety performance, whereas, visibility and leading by example 

was fully mediated in the relationship when the predicted variable was the participation 

safety behaviour (see Table 6-13). 
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Table 6- 10: Summary of regression analysis for the AOA factor 

Model Variables 
Mediation Results 

 (Path A*B) 

Independent Mediator Dependent Type 
b-

value 
R

2
 

A
ch

ie
v
em

en
t 

O
ri

en
ta

ti
o

n
 

an
d

 A
d

ap
ta

b
il

it
y
 

Workforce Involvement 

P
ar

ti
ci

p
at

io
n

 

B
eh

av
io

u
r Partially 0.0849 11.76% 

Relationship Management Partially 0.0757 12.10% 

Visibility & Leading by Example Partially 0.2872 29.13% 

Proactive Management - - - 

Workforce Involvement 

C
o

m
p

li
an

ce
 

B
eh

av
io

u
r Partially 0.1048 11.80% 

Relationship Management Partially 0.0736 10.16% 

Visibility & Leading by Example Partially 0.168 19.89% 

Proactive Management - - - 

 

Table 6- 11: Summary of regression analysis for the PO factor 

Model Variables 
Mediation Results 

 (Path A*B) 

Independent Mediator Dependent Type 
b-

value 
R

2
 

P
o
si

ti
v
e 

O
u
tl

o
o
k
 

Workforce Involvement 

P
ar

ti
ci

p
at

io
n
 

B
eh

av
io

u
r Partially 0.0862 12.61% 

Relationship Management - - - 

Visibility & Leading by Example Partially 0.2264 27.26% 

Proactive Management Partially 0.1361 19.89% 

Workforce Involvement 

C
o
m

p
li

an
ce

 

B
eh

av
io

u
r Partially 0.1158 13.87% 

Relationship Management - - - 

Visibility & Leading by Example Partially 0.1539 18.51% 

Proactive Management Partially 0.1015 15.66% 

 

Table 6- 12: Summary of regression analysis for the ESA factor 

Model Variables 
Mediation Results 

 (Path A*B) 

Independent Mediator Dependent Type 
b-

value 
R

2
 

E
m

o
ti

o
n
al

 S
el

f-
A

w
ar

en
es

s Workforce Involvement 

P
ar

ti
ci

p
at

io
n

 

B
eh

av
io

u
r Partially 0.08 6.63% 

Relationship Management Partially 0.0986 8.30% 

Visibility & Leading by Example Partially 0.2289 14.50% 

Proactive Management Partially 0.1395 10.64% 

Workforce Involvement 

C
o
m

p
li

an
ce

 

B
eh

av
io

u
r Partially 0.084 6.70% 

Relationship Management Partially 0.0865 7.50% 

Visibility & Leading by Example Partially 0.1574 11.50% 

Proactive Management Partially 0.1173 9.23% 



131 
 

Table 6- 13: Summary of regression analysis for the ESC factor 

Model Variables 
Mediation Results 

 (Path A*B) 

Independent Mediator Dependent Type 
b-

value 
R

2
 

E
m

o
ti

o
n
al

 S
el

f-
C

o
n
tr

o
l Workforce Involvement 

P
ar

ti
ci

p
at

io
n

 

B
eh

av
io

u
r Partially 0.064 4.32% 

Relationship Management Partially 0.0928 5.97% 

Visibility & Leading by Example Fully 0.2253 10.93% 

Proactive Management Partially 0.174 9.66% 

Workforce Involvement 

C
o

m
p

li
an

ce
 

B
eh

av
io

u
r - - - 

Relationship Management Partially 0.0846 6.32% 

Visibility & Leading by Example Partially 0.1671 11.08% 

Proactive Management Partially 0.1476 10.94% 

 

 Testing the Influence of Social Competency  6.4
The influence of social competency on the two kinds of safety performance (participation and 

compliance) was assessed in the following subsections. The assessment was to test the direct 

impact of social competency on safety performance beahviours as well as its indirect impact 

through four safety leadership behaviours, namely, workforce involvement, relationship 

management, visibility and leading by example, and proactive management. These analyses 

were conducted to test two of the research hypotheses (H3 and H4). A summary of the results 

is presented in Section 6.4.5. 

 Mediation Role of Workforce Involvement 6.4.1

 Influence of Social Competency on Participation Safety Behaviour 6.4.1.1
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-12). Table 6-14 demonstrates that all three variables were 

significantly correlated, namely, social competency and workforce involvement (r = 0.360, p 

< .001), workforce involvement and participation safety behaviour (r = 0.440, p < .001) and 

social competency and participation safety behaviour (r = 0.538, p < .001). 
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Table 6- 14: Correlation results for SI-LB1-SPP 

Variable 
Social 

Competency 

Workforce 

Involvement 

Participation 

Safety Behaviour 

Social Competency 1 
  

Workforce 

Involvement 
0.360 1 

 

Participation Safety 

Behaviour 
0.538 0.440 1 

  

It was found that social competency significantly predicted workforce involvement (Path A), 

b = 0.366, BCa 95% CI [0.216, 0.515], p < .001. The direct effect of social competency on 

participation safety behaviour was found to be significant (Path C), b = 0.532, BCa 95% CI 

[0.385, 0.689], p =.001. Specifically, social competency accounted for 28.4% of the variance 

in participation safety behaviour. 

When added to the regression analysis, social competency and workforce involvement 

collectively accounted for 35% in participation safety behaviour overall, F (2, 176) = 40.86, p 

< .001. It was found that the proposed mediator, workforce involvement, significantly 

predicted participation safety behaviour (Path B), b = 0.290, BCa 95% CI [0.145, 0.434], p = 

.002 and uniquely accounted for 6.6% of the variance in participation safety behaviour. When 

workforce involvement was added to the regression analysis, the effect of social competency 

on participation safety behaviour remained significant (Path C’), b = 0.432, BCa 95% CI 

[0.293, 0.571], p < .001, despite the strength of the relationship being diminished. This 

indicates that the proposed mediation model, partially mediates the relationship between 

social competency and participation safety behaviour. Figure 6-12 displays the paths relevant 

to the standardised regression coefficients. The direct relationship between social competency 

and participation safety behaviour is indicated in parenthesis. 
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Figure 6- 12: Mediation model results for SI-LB1-SPP 

A PROCESS analysis was conducted and revealed that the social competency significantly 

predicted participation safety behaviour via its relationship to workforce involvement (Path 

A*B) b = 0.1008, BCa CI [0.0475, 0.1807]. Also, the percentage of overall change (𝑅2) in 

participation safety behaviour due to social competency via workforce involvement is 

12.38%. This 𝑅2  value is considered a medium to large effect size (Cohen et al., 2003). 

 Influence of Social Competency on Compliance Safety Behaviour 6.4.1.2
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-13). Table 6-15 demonstrates that all three variables were 

significantly correlated, namely, social competency and workforce involvement (r = 0.366, p 

< .001), workforce involvement and compliance safety behaviour (r = 0.476, p < .001) and 

social competency and compliance safety behaviour (r = 0.541, p < .001). 

Table 6- 15: Correlation results for SI-LB1-SPC 

Variable 
Social 

Competency 

Workforce 

Involvement 

Compliance 

Safety Behaviour 

Social Competency 1 
  

Workforce 

Involvement 
0.366 1 

 

Compliance Safety 

Behaviour 
0.541 0.476 1 
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It was found that social competency significantly predicted workforce involvement (Path A), 

b = 0.366, BCa 95% CI [0.216, 0.515], p < .001. The direct effect of social competency on 

compliance safety behaviour was found to be significant (Path C), b = 0.548, BCa 95% CI 

[0.428, 0.678], p =.001. Specifically, social competency accounted for 29.3% of the variance 

in compliance safety behaviour. 

When added to the regression analysis, social competency and workforce involvement 

collectively accounted for 38.2% in compliance safety behaviour overall, F (2, 178) = 46.43, 

p < .001. It was found that the proposed mediator, workforce involvement, significantly 

predicted compliance safety behaviour (Path B), b = 0.325, BCa 95% CI [0.179, 0.453], p = 

.001 and uniquely accounted for 8.9% of the variance in compliance safety behaviour. When 

workforce involvement was added to the regression analysis, the effect of social competency 

on compliance safety behaviour remained significant (Path C’), b = 0.429, BCa 95% CI 

[0.291, 0.567], p < .001, despite the strength of the relationship being diminished. This 

indicates that the proposed mediation model, partially mediates the relationship between 

social competency and compliance safety behaviour. Figure 6-13 displays the paths relevant 

to the standardised regression coefficients. The direct relationship between social competency 

and compliance safety behaviour is indicated in parenthesis. 
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Figure 6- 13: Mediation model results for SI-LB1-SPC 

A PROCESS analysis was conducted and revealed that the social competency significantly 

predicted compliance safety behaviour via its relationship to workforce involvement (Path 

A*B) b = 0.1187, BCa CI [0.0602, 0.2035]. Also, the percentage of overall change (𝑅2) in 

compliance safety behaviour due to social competency via workforce involvement is 13.74%. 

This 𝑅2  value is considered a medium to large effect size (Cohen et al., 2003). 

 Mediation Role of Relationship Management 6.4.2

 Influence of Social Competency on Participation Safety Behaviour 6.4.2.1
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-14). Table 6-16 demonstrates that all three variables were 

significantly correlated, namely, social competency and relationship management (r = 0.470, 

p < .001), relationship management and participation safety behaviour (r = 0.386, p < .001) 

and social competency and participation safety behaviour (r = 0.512, p < .001). 
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Table 6- 16: Correlation results for SI-LB2-SPP 

Variable 
Social 

Competency 

Relationship 

Management 

Participation 

Safety Behaviour 

Social Competency 1 
  

Relationship 

Management 
0.470 1 

 

Participation Safety 

Behaviour 
0.512 0.386 1 

 

It was found that social competency significantly predicted relationship management (Path 

A), b = 0.461, BCa 95% CI [0.323, 0.599], p < .001. The direct effect of social competency 

on participation safety behaviour was found to be significant (Path C), b = 0.501, BCa 95% 

CI [0.364, 0.650], p = .001. Specifically, social competency accounted for 26.2% of the 

variance in participation safety behaviour. 

When added to the regression analysis, social competency and relationship management 

collectively accounted for 28.9% in participation safety behaviour overall, F (2, 177) = 29.88, 

p < .001. It was found that the proposed mediator, relationship management, significantly 

predicted participation safety behaviour (Path B), b = 0.186, BCa 95% CI [0.004, 0.358], p = 

.04 and uniquely accounted for 2.7% of the variance in participation safety behaviour. When 

relationship management was added to the regression analysis, the effect of social 

competency on participation safety behaviour remained significant (Path C’), b = 0.416, BCa 

95% CI [0.263, 0.568], p < .001, despite the strength of the relationship being diminished. 

This indicates that the proposed mediation model, partially mediates the relationship between 

social competency and participation safety behaviour. Figure 6-14 displays the paths relevant 

to the standardised regression coefficients. The direct relationship between social competency 

and participation safety behaviour is indicated in parenthesis. 
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Figure 6- 14: Mediation model results for SI-LB2-SPP 

A PROCESS analysis was conducted and revealed that the social competency significantly 

predicted participation safety behaviour via its relationship to relationship management (Path 

A*B) b = 0.0857, BCa CI [0.0070, 0.1798]. Also, the percentage of overall change (𝑅2) in 

participation safety behaviour due to social competency via relationship management is 

12.18%. This 𝑅2  value is considered a medium to large effect size (Cohen et al., 2003). 

 Influence of Social Competency on Compliance Safety Behaviour 6.4.2.2
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-15). Table 6-17 demonstrates that all three variables were 

significantly correlated, namely social competency and relationship management (r = 0.475, p 

< .001), relationship management and compliance safety behaviour (r = 0.369, p < .001) and 

social competency and compliance safety behaviour (r = 0.523, p < .001). 

 

Table 6- 17: Correlation results for SI-LB2-SPC 

Variable 
Social 

Competency 

Relationship 

Management 

Compliance 

Safety Behaviour 

Social Competency 1 
  

Relationship 

Management 
0.475 1 

 

Compliance Safety 

Behaviour 
0.523 0.369 1 
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Social competency significantly predicted relationship management (Path A), b = 0.461, BCa 

95% CI [0.323, 0.599], p < .001. The direct effect of social competency on compliance safety 

behaviour was found to be significant (Path C), b = 0.525, BCa 95% CI [0.396, 0.664], p = 

.001. Specifically, social competency accounted for 27.3% of the variance in compliance 

safety behaviour. Therefore, the first two mediation conditions were met. 

The third mediation condition failed to be met. When added to the regression analysis, social 

competency and relationship management collectively accounted for 29.2% of overall 

compliance safety behaviour, F(2, 177) = 30.72, p < .001. The proposed mediator, 

relationship management, did not significantly predict compliance safety behaviour (Path B), 

b = 0.159, BCa 95% CI [−0.033, 0.333], p = .104. However, the effect of social competency 

on compliance safety behaviour remained significant (Path C’), b = 0.450, BCa 95% CI 

[0.295, 0.606], p < .001, despite the strength of the relationship being diminished. This 

indicates that the proposed mediation model did not mediate the relationship between social 

competency and compliance safety behaviour. Figure 6.15 displays the path’s relevant 

standardised regression coefficients. The direct relationship between social competency and 

compliance safety behaviour is indicated in parenthesis. 

 

Figure 6- 15: Mediation model results for SI-LB2-SPC 



139 
 

A PROCESS analysis was conducted and revealed that since the confident interval includes 

zero, social competency did not significantly predict compliance safety behaviour via its 

relationship with relationship management (Path A*B), b = 0.0742, BCa CI [−0.0074, 

0.1836]. Again, this result confirmed the failure of relationship management to be a mediator. 

 Mediation Role of Visibility and Leading by Example 6.4.3

 Influence of Social Competency on Participation Safety Behaviour 6.4.3.1
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-16). Table 6-18 demonstrates that all three variables were 

significantly correlated, namely, social competency and visibility and leading by example (r = 

0.536, p < .001), visibility and leading by example and participation safety behaviour (r = 

0.661, p < .001) and social competency and participation safety behaviour (r = 0.518, p < 

.001). 

Table 6- 18: Correlation results for SI-LB3-SPP 

Variable 
Social 

Competency 

Visibility & 

Leading by 

Example 

Participation 

Safety Behaviour 

Social Competency 1 
  

Visibility & Leading 

by Example 
0.536 1 

 

Participation Safety 

Behaviour 
0.518 0.661 1 

 

Social competency significantly predicted visibility and leading by example (Path A), b = 

0.508, BCa 95% CI [0.379, 0.638], p < .001. The direct effect of social competency on 

participation safety behaviour was found to be significant (Path C), b = 0.506, BCa 95% CI 

[0.367, 0.635], p = .001. Specifically, social competency accounted for 26.8% of the variance 

in participation safety behaviour. 

When added to the regression analysis, social competency and visibility and leading by 

example collectively accounted for 47.5% of overall participation safety behaviour, F(2, 176) 
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= 66.91, p < .001. The proposed mediator, visibility and leading by example, significantly 

predicted participation safety behaviour (Path B), b = 0.559, BCa 95% CI [0.405, 0.735], p = 

.001, and uniquely accounted for 20.7% of the variance in participation safety behaviour. 

When visibility and leading by example was added to the regression analysis, the effect of 

social competency on participation safety behaviour remained significant (Path C’), b = 

0.224, BCa 95% CI [0.088, 0.360], p < .001, despite the strength of the relationship having 

been diminished. This indicates that the proposed mediation model, partially mediates the 

relationship between social competency and participation safety behaviour. Figure 6-16 

displays the path’s relevant standardised regression coefficients. The direct relationship 

between social competency and participation safety behaviour is indicated in parenthesis. 

 

Figure 6- 16: Mediation model results for SI-LB3-SPP 

A PROCESS analysis was conducted and revealed that the social competency significantly 

predicted participation safety behaviour via its relationship with visibility and leading by 

example (Path A*B) b = 0.2819, BCa CI (0.1922, 0.3993). Also, the percentage of overall 

change (𝑅2) in participation safety behaviour due to social competency via visibility and 

leading by example was 23.06%. This 𝑅2 value is considered a medium to large effect size 

(Cohen et al., 2003). 
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 Influence of Social Competency on Compliance Safety Behaviour 6.4.3.2
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-17). Table 6-19 demonstrates that all three variables were 

significantly correlated, namely social competency and visibility and leading by example (r = 

0.527, p < .001), visibility and leading by example and compliance safety behaviour (r = 

0.504, p < .001) and social competency and compliance safety behaviour (r = 0.528, p < 

.001). 

Table 6- 19: Correlation results for SI-LB3-SPC 

Variable 
Social 

Competency 

Visibility & 

Leading by 

Example 

Compliance 

Safety Behaviour 

Social Competency 1 
  

Visibility & Leading 

by Example 
0.527 1 

 

Compliance Safety 

Behaviour 
0.528 0.504 1 

 

Social competency significantly predicted visibility and leading by example (Path A), b = 

0.508, BCa 95% CI [0.379, 0.638], p < .001. The direct effect of social competency on 

compliance safety behaviour was found to be significant (Path C), b = 0.529, BCa 95% CI 

[0.410, 0.653], p = .001. Specifically, social competency accounted for 27.9% of the variance 

in compliance safety behaviour. 

When added to the regression analysis, social competency and visibility and leading by 

example collectively accounted for 35% of overall compliance safety behaviour, F(2, 178) = 

40.31, p < .001. The proposed mediator, visibility and leading by example, significantly 

predicted compliance safety behaviour (Path B), b = 0.326, BCa 95% CI [0.150, 0.495], p = 

.003, and uniquely accounted for 7.1% of the variance in compliance safety behaviour. When 

visibility and leading by example was added to the regression analysis, the effect of social 

competency on compliance safety behaviour remained significant (Path C’), b = 0.364, BCa 

95% CI [0.211, 0.518], p < .001, despite the strength of the relationship being diminished. 
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This indicates that the proposed mediation model, partially mediates the relationship between 

social competency and compliance safety behaviour. Figure 6-17 displays the path’s relevant 

standardised regression coefficients. The direct relationship between social competency and 

compliance safety behaviour is indicated in parenthesis. 

 

Figure 6- 17: Mediation model results for SI-LB3-SPC 

A PROCESS analysis was conducted and revealed that the social competency significantly 

predicted compliance safety behaviour via its relationship with visibility and leading by 

example (Path A*B) b = 0.1649, BCa CI (0.0715, 0.2755). Also, the percentage of overall 

change (𝑅2) in compliance safety behaviour due to social competency via visibility and 

leading by example was 18.37%. This 𝑅2 value is considered a medium to large effect size 

(Cohen et al., 2003). 

 Mediation Role of Proactive Management 6.4.4

 Influence of Social Competency on Participation Safety Behaviour 6.4.4.1
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-18). Table 6-20 demonstrates that all three variables were 

significantly correlated, namely social competency and proactive management (r = 0.539, p < 
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.001), proactive management and participation safety behaviour (r = 0.509, p < .001) and 

social competency and participation safety behaviour (r = 0.518, p < .001). 

 

Table 6- 20: Correlation results for SI-LB4-SPP 

Variable 
Social 

Competency 

Proactive 

Management 

Participation 

Safety Behaviour 

Social Competency 1 
  

Proactive Management 0.539 1 
 

Participation Safety 

Behaviour 
0.518 0.509 1 

 

Social competency significantly predicted proactive management (Path A), b = 0.464, BCa 

95% CI [0.350, 0.578], p < .001. The direct effect of social competency on participation 

safety behaviour was found to be significant (Path C), b = 0.506, BCa 95% CI [0.370, 0.656], 

p = .001. Specifically, social competency accounted for 26.8% of the variance in participation 

safety behaviour. 

When added to the regression analysis, social competency and proactive management 

collectively accounted for 34.3% of overall participation safety behaviour, F(2, 176) = 38.58, 

p < .001. The proposed mediator, proactive management, significantly predicted participation 

safety behaviour (Path B), b = 0.382, BCa 95% CI [0.207, 0.565], p = .001, and uniquely 

accounted for 7.5% of the variance in participation safety behaviour. When proactive 

management was added to the regression analysis, the effect of social competency on 

participation safety behaviour remained significant (Path C’), b = 0.335, BCa 95% CI [0.182, 

0.488], p < .001, despite the strength of the relationship being diminished. This indicates that 

the proposed mediation model, partially mediates the relationship between social competency 

and participation safety behaviour. Figure 6-18 displays the path’s relevant standardised 

regression coefficients. The direct relationship between social competency and participation 

safety behaviour is indicated in parenthesis. 
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Figure 6- 18: Mediation model results for SI-LB4-SPP 

A PROCESS analysis was conducted and revealed that social competency significantly 

predicted participation safety behaviour via its relationship with proactive management (Path 

A*B), b = 0.1708, BCa CI (0.0944, 0.2696). Also, the percentage of overall change (𝑅2) in 

participation safety behaviour due to social competency via proactive management was 

18.46%. This 𝑅2 value is considered a medium to large effect size (Cohen et al., 2003). 

 Influence of Social Competency on Compliance Safety Behaviour 6.4.4.2
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-19). Table 6-21 demonstrates that all three variables were 

significantly correlated, namely social competency and proactive management (r = 0.538, p < 

.001), proactive management and compliance safety behaviour (r = 0.447, p < .001) and 

social competency and compliance safety behaviour (r = 0.529, p < .001). 

 

Table 6- 21: Correlation results for SI-LB4-SPC 

Variable 
Social 

Competency 

Proactive 

Management 

Compliance 

Safety Behaviour 

Social Competency 1 
  

Proactive Management 0.538 1 
 

Compliance Safety 

Behaviour 
0.529 0.447 1 
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Social competency significantly predicted proactive management (Path A), b = 0.464, BCa 

95% CI [0.350, 0.578], p < .001. The direct effect of social competency on compliance safety 

behaviour was found to be significant (Path C), b = 0.532, BCa 95% CI [0.408, 0.658], p = 

.001. Specifically, social competency accounted for 28% of the variance in compliance safety 

behaviour. 

When added to the regression analysis, social competency and proactive management 

collectively accounted for 31.7% of overall compliance safety behaviour, F(2, 176) = 35.05, p 

< .001. The proposed mediator, proactive management, significantly predicted compliance 

safety behaviour (Path B), b = 0.269, BCa 95% CI [0.082, 0.472], p = .006, and uniquely 

accounted for 3.7% of the variance in compliance safety behaviour. When proactive 

management was added to the regression analysis, the effect of social competency on 

compliance safety behaviour remained significant (Path C’), b = 0.408, BCa 95% CI [0.250, 

0.454], p < .001, despite the strength of the relationship being diminished. This indicates that 

the proposed mediation model, partially mediates the relationship between social competency 

and compliance safety behaviour. Figure 6-19 displays the path’s relevant standardised 

regression coefficients. The direct relationship between social competency and compliance 

safety behaviour is indicated in parenthesis. 
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Figure 6- 19: Mediation model results for SI-LB4-SPC 

A PROCESS analysis was conducted and revealed that the social competency significantly 

predicted compliance safety behaviour via its relationship with proactive management (Path 

A*B) b = 0.1240, BCa CI [0.0324, 0.2141]. Also, the percentage of overall change (𝑅2) in 

compliance safety behaviour due to social competency via proactive management was 

16.28%. This 𝑅2 value considered a medium to large effect size (Cohen et al., 2003). 

 Summary of the Influence of Social Competency 6.4.5
In summary, the results of Section 6.4 show that social competency had a direct influence on 

both types of safety performance (participation and compliance); thus, hypothesis H3 is 

supported. Moreover, it had indirect impacts on safety participation and compliance 

behaviours via three leadership behaviours (workforce involvement, visibility and leading by 

example, and proactive management). As for relationship management, it had a mediation 

role only in the relationship between social competency and participation. Based on these 

findings, hypothesis H4 is partially supported. Table 6-22 and Figure 6-20 include the 

mediation results. As presented in Chapter 5, five factors were extracted from social 

competency by employing EFA. The next section discusses the direct and indirect influences 

of these factors. 
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Table 6- 22: Summary of regression analysis for SI 

Model Variables 
Mediation Results 

 (Path A*B) 

Independent Mediator Dependent Type 
b-

value 
R

2
 

S
o

ci
al

 C
o
m

p
et

en
cy

 

Workforce Involvement 

P
ar

ti
ci

p
at

io
n

 

B
eh

av
io

u
r 

Partially 0.1008 12.38% 

Relationship Management Partially 0.0857 12.18% 

Visibility & Leading by Example Partially 0.2819 23.06% 

Proactive Management Partially 0.1708 18.46% 

Workforce Involvement 

C
o

m
p

li
an

ce
 

B
eh

av
io

u
r 

Partially 0.1187 13.74% 

Relationship Management - - - 

Visibility & Leading by Example Partially 0.1649 18.37% 

Proactive Management Partially 0.1240 16.28% 

 

 

Figure 6- 20: Summary of regression analysis for SI 
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 Testing the Influence of Social Competency (Extracted Factors) 6.4.6
The results of the EFA performed in Chapter 5 on social competency identified five factors: 

Inspirational Leadership and Teamwork, Empathy and Organisational Awareness, Conflict 

Management, Coach and Mentor, and Influence. In this chapter, these factors were tested to 

explore research hypotheses H3 and H4 in more detail (Appendix A exhibits an example on 

the factors’ analysis calculation). The results of the regression analysis show that all of the 

factors had direct influences on both types of safety performance (participation and 

compliance). Regarding the indirect impact, the first factor, Inspirational Leadership and 

Teamwork, had an indirect influence on both types of safety performance behaviour 

(participation and compliance) through the four safety leadership behaviours. Relationship 

management was an exception when the predicted variable was participation safety behaviour 

(see Table 6-23). The second factor, Empathy and Organisational Awareness, had an indirect 

influence on both types of safety performance behaviour (participation and compliance) 

through the four safety leadership behaviours. The indirect influence was characterised by 

full mediation. By contrast, workforce involvement and visibility and leading by example 

partially mediated the relationship when the predicted variable was compliance safety 

behaviour (see Table 6-24). The third factor, Conflict Management, had an indirect influence 

on both types of safety performance behaviour (participation and compliance) through the 

four safety leadership behaviours. Proactive management was an exception when the 

predicted variable is the compliance safety behaviour (see Table 6-25). The fourth factor, 

Coach and Mentor, had an indirect influence on both types of safety performance behaviour 

(participation and compliance) through the four safety leadership behaviours (see Table 6-

26). The fifth factor, Influence, had an indirect influence on both types of safety performance 

behaviour (participation and compliance) through the three types of safety leadership 

behaviours (relationship management, visibility and leading by example, and proactive 

management). These safety leadership behaviours fully mediated the relationship between 
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Influence and safety performance, whereas relationship management partially mediated the 

relationship (see Table 6-27). 

Table 6- 23: Summary of regression analysis for the ILT factor 

Model Variables 
Mediation Results 

 (Path A*B) 

Independent Mediator Dependent Type 
b-

value 
R

2
 

In
sp

ir
at

io
n

al
 L

ea
d

er
sh

ip
 &

 

T
ea

m
w

o
rk

 

Workforce Involvement 

P
ar

ti
ci

p
at

io
n

 

B
eh

av
io

u
r Partially 0.0966 13.17% 

Relationship Management  - - -  

Visibility & Leading by Example Partially 0.2984 26.76% 

Proactive Management Partially 0.162 20.30% 

Workforce Involvement 

C
o

m
p

li
an

ce
 

B
eh

av
io

u
r Partially 0.1242 13.77% 

Relationship Management  -  -  - 

Visibility & Leading by Example Partially 0.1884 18.84% 

Proactive Management Partially 0.1345 16.41% 

 

Table 6- 24: Summary of regression analysis for the EOP factor 

Model Variables 
Mediation Results 

 (Path A*B) 

Independent Mediator Dependent Type 
b-

value 
R

2
 

E
m

p
at

h
y
 &

 O
rg

an
iz

at
io

n
al

 

A
w

ar
en

es
s 

Workforce Involvement 

P
ar

ti
ci

p
at

io
n
 

B
eh

av
io

u
r Fully 0.0669 2.20% 

Relationship Management Fully 0.1213 2.85% 

Visibility & Leading by Example Fully 0.1568 3.43% 

Proactive Management Fully 0.1433 3.34% 

Workforce Involvement 

C
o
m

p
li

an
ce

 

B
eh

av
io

u
r Partially 0.0709 3.19% 

Relationship Management Fully 0.1066 4.24% 

Visibility & Leading by Example Partially 0.1057 4.34% 

Proactive Management Fully 0.1132 4.61% 
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Table 6- 25: Summary of regression analysis for the C factor 

Model Variables 
Mediation Results 

 (Path A*B) 

Independent Mediator Dependent Type 
b-

value 
R

2
 

C
o

n
fl

ic
t 

M
an

ag
em

en
t 

Workforce Involvement 

P
ar

ti
ci

p
at

io
n

 

B
eh

av
io

u
r Partially 0.0935 13.41% 

Relationship Management Partially 0.0758 12.15% 

Visibility & Leading by Example Partially 0.3088 30.83% 

Proactive Management Partially 0.1422 21.54% 

Workforce Involvement 

C
o

m
p

li
an

ce
 

B
eh

av
io

u
r Partially 0.1152 15.29% 

Relationship Management Partially 0.0694 11.34% 

Visibility & Leading by Example Partially 0.1499 23.33% 

Proactive Management  - -  -  

 

Table 6- 26: Summary of regression analysis for the CM factor 

Model Variables 
Mediation Results 

 (Path A*B) 

Independent Mediator Dependent Type 
b-

value 
R

2
 

C
o
ac

h
 a

n
d
 M

en
to

r 

Workforce Involvement 

P
ar

ti
ci

p
at

io
n
 

B
eh

av
io

u
r Partially 0.09 6.64% 

Relationship Management Partially 0.0987 6.84% 

Visibility & Leading by Example Partially 0.2167 11.70% 

Proactive Management Partially 0.1351 8.75% 

Workforce Involvement 

C
o
m

p
li

an
ce

 

B
eh

av
io

u
r Partially 0.1011 8% 

Relationship Management Partially 0.0864 6.83% 

Visibility & Leading by Example Partially 0.1413 10.02% 

Proactive Management Partially 0.1068 8.72% 

 

Table 6- 27: Summary of regression analysis for the I factor 

Model Variables 
Mediation Results 

 (Path A*B) 

Independent Mediator Dependent Type 
b-

value 
R

2
 

In
fl

u
en

ce
 

Workforce Involvement 

P
ar

ti
ci

p
at

io
n

 

B
eh

av
io

u
r  - -  -  

Relationship Management Partially 0.0922 4.37% 

Visibility & Leading by Example Fully 0.1491 5.81% 

Proactive Management Fully 0.1795 6.46% 

Workforce Involvement 

C
o
m

p
li

an
ce

 

B
eh

av
io

u
r -  -   - 

Relationship Management Partially 0.0905 4.12% 

Visibility & Leading by Example Fully 0.1239 4.93% 

Proactive Management Fully 0.1586 4.63% 
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 Testing the Influence of Cognitive Competency   6.5
The influence of cognitive competency on the two kinds of safety performance (participation 

and compliance) is assessed in the following subsections. The assessment tested the direct 

impacts of cognitive competency on safety performance behaviours as well as its indirect 

impact through four safety leadership behaviours, namely workforce involvement, 

relationship management, visibility and leading by example, and proactive management. 

These analyses were conducted to test research hypotheses H5 and H6. A summary of the 

results is presented in Section 6.5.5. 

 Mediation Role of Workforce Involvement 6.5.1

 Influence of Cognitive Competency on Participation Safety Behaviour 6.5.1.1
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-21). Table 6-28 demonstrates that all three variables were 

significantly correlated, namely cognitive competency and workforce involvement (r = 0.338, 

p < .001), workforce involvement and participation safety behaviour (r = 0.440, p < .001) and 

cognitive competency and participation safety behaviour (r = 0.596, p < .001). 

Table 6- 28: Correlation results for CI-LB1-SPP 

Variable 
Cognitive 

Competency 

Workforce 

Involvement 

Participation 

Safety Behaviour 

Cognitive Competency 1 
  

Workforce 

Involvement 
0.338 1 

 
Participation Safety 

Behaviour 
0.596 0.440 1 

 

Cognitive competency significantly predicted workforce involvement (Path A), b = 0.372, 

BCa 95% CI [0.211, 0.532], p < .001. The direct effect of cognitive competency on 

participation safety behaviour was found to be significant (Path C), b = 0.631, BCa 95% CI 

[0.489, 0.779], p = .001. Specifically, cognitive competency accounted for 35.6% of the 

variance in participation safety behaviour. 
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When added to the regression analysis, cognitive competency and workforce involvement 

collectively accounted for 42% of overall participation safety behaviour, F(2, 178) = 52.84, p 

< .001. The proposed mediator, workforce involvement, significantly predicted participation 

safety behaviour (Path B), b = 0.274, BCa 95% CI [0.143, 0.398], p = .001 and uniquely 

accounted for 6.4% of the variance in participation safety behaviour. When workforce 

involvement was added to the regression analysis, the effect of cognitive competency on 

participation safety behaviour remained significant (Path C’), b = 0.535, BCa 95% CI [0.395, 

0.675], p < .001, despite the strength of the relationship being diminished. This indicates that 

the proposed mediation model, partially mediates the relationship between cognitive 

competency and participation safety behaviour. Figure 6-21 displays the path’s relevant 

standardised regression coefficients. The direct relationship between cognitive competency 

and participation safety behaviour is indicated in parenthesis. 

 

Figure 6- 21: Mediation model results for CI-LB1-SPP 

A PROCESS analysis was conducted and revealed that cognitive competency significantly 

predicted participation safety behaviour via its relationship with workforce involvement (Path 

A*B), b = 0.0963, BCa CI (0.0369, 0.1700). Also, the percentage of overall change (𝑅2) in 
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participation safety behaviour due to cognitive competency via workforce involvement was 

12.94%. This 𝑅2 value is considered a medium to large effect size (Cohen et al., 2003). 

 Influence of Cognitive Competency on Compliance Safety Behaviour 6.5.1.2
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-22). Table 6-29 demonstrates that all three variables were 

significantly correlated, namely cognitive competency and workforce involvement (r = 0.350, 

p < .001), workforce involvement and compliance safety behaviour (r = 0.485, p < .001) and 

cognitive competency and compliance safety behaviour (r = 0.526, p < .001). 

Table 6- 29: Correlation results for CI-LB1-SPC 

Variable 
Cognitive 

Competency 

Workforce 

Involvement 

Compliance 

Safety Behaviour 

Cognitive Competency 1 
  

Workforce 

Involvement 
0.350 1 

 
Compliance Safety 

Behaviour 
0.526 0.485 1 

 

Cognitive competency significantly predicted workforce involvement (Path A), b = 0.372, 

BCa 95% CI [0.211, 0.532], p < .001. The direct effect of cognitive competency on 

compliance safety behaviour was found to be significant (Path C), b = 0.564, BCa 95% CI 

[0.409, 0.707], p = .001. Specifically, cognitive competency accounted for 27.7% of the 

variance in compliance safety behaviour. 

When added to the regression analysis, cognitive competency and workforce involvement 

collectively accounted for 38% of overall compliance safety behaviour, F(2, 178) = 45.96, p 

< .001. The proposed mediator, workforce involvement, significantly predicted compliance 

safety behaviour (Path B), b = 0.346, BCa 95% CI [0.222, 0.473], p = .001, and uniquely 

accounted for 10.3% of the variance in compliance safety behaviour. When workforce 

involvement was added to the regression analysis, the effect of cognitive competency on 
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compliance safety behaviour remained significant (Path C’), b = 0.435, BCa 95% CI [0.290, 

0.581], p < .001, despite the strength of the relationship having been diminished. This 

indicates that the proposed mediation model, partially mediates the relationship between 

cognitive competency and compliance safety behaviour. Figure 6-22 displays the path’s 

relevant standardised regression coefficients. The direct relationship between cognitive 

competency and compliance safety behaviour is indicated in parenthesis. 

 

Figure 6- 22: Mediation model results for CI-LB1-SPC 

A PROCESS analysis was conducted and revealed that the cognitive competency 

significantly predicted compliance safety behaviour via its relationship with workforce 

involvement (Path A*B), b = 0.1285, BCa CI (0.0594, 0.2006). Also, the percentage of 

overall change (𝑅2) in compliance safety behaviour due to cognitive competency via 

workforce involvement was 13.19%. This 𝑅2 value is considered a medium to large effect 

size (Cohen et al., 2003). 

 Mediation Role of Relationship Management 6.5.2

 Influence of Cognitive Competency on Participation Safety Behaviour 6.5.2.1
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-23). Table 6-30 demonstrates that all three variables were 
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significantly correlated, namely cognitive competency and relationship management (r = 

0.472, p < .001), relationship management and participation safety behaviour (r = 0.389, p < 

.001) and cognitive competency and participation safety behaviour (r = 0.593, p < .001). 

Table 6- 30: Correlation results for CI-LB2-SPP 

Variable 
Cognitive 

Competency 

Relationship 

Management 

Participation 

Safety Behaviour 

Cognitive Competency 1 
  

Relationship 

Management 
0.472 1 

 
Participation Safety 

Behaviour 
0.593 0.389 1 

 

Cognitive competency significantly predicted relationship management (Path A), b = 0.517, 

BCa 95% CI [0.361, 0.672], p < .001. The direct effect of cognitive competency on 

participation safety behaviour was found to be significant (Path C), b = 0.649, BCa 95% CI 

[0.486, 0.803], p = .001. Specifically, cognitive competency accounted for 35.1% of the 

variance in participation safety behaviour. Therefore, the first two mediation conditions were 

met. 

The third mediation condition failed to be met. When added to the regression analysis, 

cognitive competency and relationship management collectively accounted for 36.7% of 

overall participation safety behaviour, F(2, 178) = 42.29, p < .001. The proposed mediator, 

relationship management, did not significantly predict participation safety behaviour (Path 

B), b = 0.141, BCa 95% CI [−0.019, 0.294], p = .098. However, the effect of cognitive 

competency on participation safety behaviour remained significant (Path C’), b = 0.576, BCa 

95% CI [0.414, 0.737], p < .001 despite the strength of the relationship being diminished. 

This indicates that the proposed mediation model did not mediate the relationship between 

cognitive competency and participation safety behaviour. Figure 6-23 displays the path’s 
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relevant standardised regression coefficients. The direct relationship between cognitive 

competency and participation safety behaviour is indicated in parenthesis. 

 

Figure 6- 23: Mediation model results for CI-LB2-SPP 

A PROCESS analysis was conducted and revealed that since the confidence interval includes 

zero, cognitive competency did not significantly predict participation safety behaviour via its 

relationship with relationship management (Path A*B) b = 0.0729, BCa CI (−0.0088, 

0.1616). Again, this result confirmed the failure of relationship management as a mediator. 

 Influence of Cognitive Competency on Compliance Safety Behaviour 6.5.2.2
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-24). Table 6-31 demonstrates that all three variables were 

significantly correlated, namely cognitive competency and relationship management (r = 

0.472, p < .001), relationship management and compliance safety behaviour (r = 0.369, .p < 

.001) and cognitive competency and compliance safety behaviour (r = 0.512, p < .001). 
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Table 6- 31: Correlation results for CI-LB2-SPC 

Variable 
Cognitive 

Competency 

Relationship 

Management 

Compliance 

Safety Behaviour 

Cognitive Competency 1 
  

Relationship 

Management 
0.472 1 

 
Compliance Safety 

Behaviour 
0.512 0.369 1 

 

Cognitive competency significantly predicted relationship management (Path A), b = 0.517, 

BCa 95% CI [0.361, 0.672], p < .001. The direct effect of cognitive competency on 

compliance safety behaviour was found to be significant (Path C), b = 0.572, BCa 95% CI 

[0.407, 0.732], p = .001. Specifically, cognitive competency accounted for 26.2% of the 

variance in compliance safety behaviour. Therefore, the first two mediation conditions were 

met. 

The third mediation condition failed to be met. When added to the regression analysis, 

cognitive competency and relationship management collectively accounted for 28.3% of 

overall compliance safety behaviour, F(2, 177) = 29.39, p < .001. The proposed mediator, 

relationship management, did not significantly predict compliance safety behaviour (Path B), 

b = 0.167, BCa 95% CI [−0. 011, 0.336], p = .070. However, the effect of cognitive 

competency on compliance safety behaviour remained significant (Path C’), b = 0.485, BCa 

95% CI [0.312, 0.659], p < .039, despite the strength of the relationship being diminished. 

This indicates that the proposed mediation model did not mediate the relationship between 

cognitive competency and compliance safety behaviour. Figure 6-24 displays the path’s 

relevant standardised regression coefficients. The direct relationship between cognitive 

competency and compliance safety behaviour is indicated in parenthesis. 
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Figure 6- 24: Mediation model results for CI-LB2-SPC 

A PROCESS analysis was conducted and revealed that since the confident interval includes 

zero, the cognitive competency did not significantly predict compliance safety behaviour via 

its relationship with relationship management (Path A*B), b = 0.0863, BCa CI (−0.0043, 

0.2038). Again, this result confirmed the failing of relationship management to be a mediator. 

 Mediation Role of Visibility and Leading by Example 6.5.3

 Influence of Cognitive Competency on Participation Safety Behaviour 6.5.3.1
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-25). Table 6-32 demonstrates that all three variables were 

significantly correlated, namely cognitive competency and visibility and leading by example 

(r = 0.604, p < .001), visibility and leading by example and participation safety behaviour (r = 

0.683, p < .001) and cognitive competency and participation safety behaviour (r = 0.595, p < 

.001). 

Table 6- 32: Correlation results for CI-LB3-SPP 

Variable 
Cognitive 

Competency 

Visibility & 

Leading by 

Example 

Participation 

Safety Behaviour 

Cognitive Competency 1 
  

Visibility & Leading 

by Example 
0.604 1 

 
Participation Safety 

Behaviour 
0.595 0.683 1 
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Cognitive competency significantly predicted visibility and leading by example (Path A), b = 

0.630, BCa 95% CI [0.498, 0.763], p < .001. The direct effect of cognitive competency on 

participation safety behaviour was found to be significant (Path C), b = 0.632, BCa 95% CI 

[0.492, 0.774], p = .001. Specifically, cognitive competency accounted for 35.5% of the 

variance in participation safety behaviour. 

When added to the regression analysis, cognitive competency and visibility and leading by 

example collectively accounted for 51.9% of overall participation safety behaviour, F(2, 177) 

= 79.23, p < .001. The proposed mediator, visibility and leading by example, significantly 

predicted participation safety behaviour (Path B), b = 0.528, BCa 95% CI [0.353, 0.732], p = 

.001, and uniquely accounted for 16.4% of the variance in participation safety behaviour. 

When visibility and leading by example was added to the regression analysis, the effect of 

cognitive competency on participation safety behaviour remained significant (Path C’), b = 

0.306, BCa 95% CI [0.156, 0.457], p < .001, despite the strength of the relationship having 

been diminished. This indicates that the proposed mediation model, partially mediates the 

relationship between cognitive competency and participation safety behaviour. Figure 6-25 

displays the path’s relevant standardised regression coefficients. The direct relationship 

between cognitive competency and participation safety behaviour is indicated in parenthesis. 
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Figure 6- 25: Mediation model results for CI-LB3-SPP 

A PROCESS analysis was conducted and revealed that cognitive competency significantly 

predicted participation safety behaviour via its relationship with visibility and leading by 

example (Path A*B), b = 0.3256, BCa CI (0.2095, 0.4740). Also, the percentage of overall 

change (𝑅2) in participation safety behaviour due to cognitive competency via visibility and 

leading by example was 30.16%. This 𝑅2 value is considered a large effect size (Cohen et al., 

2003). 

 Influence of Cognitive Competency on Compliance Safety Behaviour 6.5.3.2
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-26). Table 6-33 demonstrates that all three variables were 

significantly correlated, namely cognitive competency and visibility and leading by example 

(r = 0.608, p < .001), visibility and leading by example and compliance safety behaviour (r = 

0.504, p < .001) and cognitive competency and compliance safety behaviour (r = 0.519, p < 

.001). 
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Table 6- 33: Correlation results for CI-LB3-SPC 

Variable 
Cognitive 

Competency 

Visibility & 

Leading by 

Example 

Compliance 

Safety Behaviour 

Cognitive Competency 1 
  

Visibility & Leading 

by Example 
0.608 1 

 
Compliance Safety 

Behaviour 
0.519 0.504 1 

 

Cognitive competency significantly predicted visibility and leading by example (Path A), b = 

0.630, BCa 95% CI [0.498, 0.763], p < .001. The direct effect of cognitive competency on 

compliance safety behaviour was found to be significant (Path C), b = 0.562, BCa 95% CI 

[0.405, 0.716], p = .001. Specifically, cognitive competency accounted for 26.9% of the 

variance in compliance safety behaviour. 

When added to the regression analysis, cognitive competency and visibility and leading by 

example collectively accounted for 32.5% of overall compliance safety behaviour, F(2, 178) 

= 36.18, p < .001. The proposed mediator, visibility and leading by example, significantly 

predicted compliance safety behaviour (Path B), b = 0.313, BCa 95% CI [0.105, 0.523], p = 

.006, and uniquely accounted for 5.6% of the variance in compliance safety behaviour. When 

visibility and leading by example was added to the regression analysis, the effect of cognitive 

competency on compliance safety behaviour remained significant (Path C’), b = 0.365, BCa 

95% CI [0.184, 0.546], p < .001, despite the strength of the relationship having been 

diminished. This indicates that the proposed mediation model, partially mediates the 

relationship between cognitive competency and compliance safety behaviour. Figure 6-26 

displays the path’s relevant standardised regression coefficients. The direct relationship 

between cognitive competency and compliance safety behaviour is indicated in parenthesis. 
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Figure 6- 26: Mediation model results for CI-LB3-SPC 

A PROCESS analysis was conducted and revealed that cognitive competency significantly 

predicted compliance safety behaviour via its relationship with visibility and leading by 

example (Path A*B), b = 0.1973, BCa CI (0.0683, 0.3548). Also, the percentage of overall 

change (𝑅2) in compliance safety behaviour due to cognitive competency via visibility and 

leading by example was 19.75%. This 𝑅2 value is considered a medium to large effect size 

(Cohen et al., 2003). 

 Mediation Role of Proactive Management 6.5.4

 Influence of Cognitive Competency on Participation Safety Behaviour 6.5.4.1
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-27). Table 6-34 demonstrates that all three variables were 

significantly correlated, namely cognitive competency and proactive management (r = 0.538, 

p < .001), proactive management and participation safety behaviour (r = 0.510, p < .001) and 

cognitive competency and participation safety behaviour (r = 0.595, p < .001). 
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Table 6- 34: Correlation results for CI-LB4-SPP 

Variable 
Cognitive 

Competency 

Proactive 

Management 

Participation 

Safety Behaviour 

Cognitive Competency 1 
  

Proactive Management 0.538 1 
 

Participation Safety 

Behaviour 
0.595 0.510 1 

 

Cognitive competency significantly predicted proactive management (Path A), b = 0.496, 

BCa 95% CI [0.371, 0.620], p < .001. The direct effect of cognitive competency on 

participation safety behaviour was found to be significant (Path C), b = 0.632, BCa 95% CI 

[0.469, 0.787], p = .001. Specifically, cognitive competency accounted for 35.5% of the 

variance in participation safety behaviour. 

When added to the regression analysis, cognitive competency and proactive management 

collectively accounted for 40.5% of overall participation safety behaviour, F(2, 177) = 

50.002, p < .001. The proposed mediator, proactive management, significantly predicted 

participation safety behaviour (Path B), b = 0.311, BCa 95% CI [0.148, 0.479], p = .001, and 

uniquely accounted for 5% of the variance in participation safety behaviour. When proactive 

management was added to the regression analysis, the effect of cognitive competency on 

participation safety behaviour remained significant (Path C’), b = 0.480, BCa 95% CI [0.322, 

0.638], p < .001, despite the strength of the relationship being diminished. This indicates that 

the proposed mediation model, partially mediates the relationship between cognitive 

competency and participation safety behaviour. Figure 6-27 displays the path’s relevant 

standardised regression coefficients. The direct relationship between cognitive competency 

and participation safety behaviour is indicated in parenthesis. 
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Figure 6- 27: Mediation model results for CI-LB4-SPP 

A PROCESS analysis was conducted and revealed that the cognitive competency 

significantly predicted participation safety behaviour via its relationship with proactive 

management (Path A*B), b = 0.1520, BCa CI (0.0722, 0.2523). Also, the percentage of 

overall change (𝑅2) in participation safety behaviour due to cognitive competency via 

proactive management was 20.93%. This 𝑅2 value is considered a medium to large effect size 

(Cohen et al., 2003). 

 Influence of Cognitive Competency on Compliance Safety Behaviour 6.5.4.2

 
Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure 6-28). Table 6-35 demonstrates that all three variables were 

significantly correlated, namely cognitive competency and proactive management (r = 0.537, 

p < .001), proactive management and compliance safety behaviour (r = 0.443, p < .001) and 

cognitive competency and compliance safety behaviour (r = 0.525, p < .001). 
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Table 6- 35: Correlation results for CI-LB4-SPC 

Variable 
Cognitive 

Competency 

Proactive 

Management 

Compliance 

Safety Behaviour 

Cognitive Competency 1 
  

Proactive Management 0.537 1 
 

Compliance Safety 

Behaviour 
0.525 0.443 1 

 

Cognitive competency significantly predicted proactive management (Path A), b = 0.596, 

BCa 95% CI [0.371, 0.620], p < .001. The direct effect of cognitive competency on 

compliance safety behaviour was found to be significant (Path C), b = 0.565, BCa 95% CI 

[0.376, 0.735], p = .001. Specifically, cognitive competency accounted for 27.6% of the 

variance in compliance safety behaviour. 

When added to the regression analysis, cognitive competency and proactive management 

collectively accounted for 31.3% of overall compliance safety behaviour, F(2, 178) = 34.33, p 

< .001. The proposed mediator, proactive management, significantly predicted compliance 

safety behaviour (Path B), b = 0.263, BCa 95% CI [0.067, 0.447], p = .008, and uniquely 

accounted for 3.7% of the variance in compliance safety behaviour. When proactive 

management was added to the regression analysis, the effect of cognitive competency on 

compliance safety behaviour remained significant (Path C’), b = 0.434, BCa 95% CI [0.264, 

0.604], p < .001, despite the strength of the relationship having been diminished. This 

indicates that the proposed mediation model, partially mediates the relationship between 

cognitive competency and compliance safety behaviour. Figure 6-28 displays the path’s 

relevant standardised regression coefficients. The direct relationship between cognitive 

competency and compliance safety behaviour is indicated in parenthesis. 



166 
 

 

Figure 6- 28: Mediation model results for CI-LB4-SPC 

A PROCESS analysis was conducted and revealed that cognitive competency significantly 

predicted compliance safety behaviour via its relationship with proactive management (Path 

A*B), b = 0.1305, BCa CI [0.0340, 0.2404]. Also, the percentage of overall change (𝑅2) in 

compliance safety behaviour due to cognitive competency via proactive management was 

16.01%. This 𝑅2 value is considered a medium to large effect size (Cohen et al., 2003). 

 Summary of the Influence of Cognitive Competency 6.5.5
In summary, the results of Section 6.5 show that cognitive competency had a direct influence 

on both participation and compliance safety performance; thus, hypothesis H5 is supported. 

Moreover, it had indirect impacts on safety participation and compliance behaviours via three 

leadership behaviours (workforce involvement, visibility and leading by example, and 

proactive management). The results did not show any mediation role for relationship 

management behaviours. Based on these findings, hypothesis H6 is partially supported. Table 

6-36 and Figure 6-29 include the mediation results. As presented in Chapter 5, two factors 

were extracted from cognitive competency by employing EFA. The next section discusses the 

direct and indirect influences of these factors. 
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Table 6- 36: Summary of regression analysis for CI 

Model Variables 
Mediation Results 

 (Path A*B) 

Independent Mediator Dependent Type 
b-

value 
R

2
 

C
o

g
n

it
iv

e 
C

o
m

p
et

en
cy

 

Workforce Involvement 

P
ar

ti
ci

p
at

io
n

 

B
eh

av
io

u
r 

Partially 0.0963 12.94% 

Relationship Management - - - 

Visibility & Leading by Example Partially 0.3256 30.16% 

Proactive Management Partially 0.152 20.93 

Workforce Involvement 

C
o

m
p

li
an

ce
 

B
eh

av
io

u
r 

Partially 0.1285 13.19% 

Relationship Management - - - 

Visibility & Leading by Example Partially 0.1973 19.75 

Proactive Management Partially 0.1305 16.01% 

 

 

Figure 6- 29: Summary of regression analysis for CI 
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 Testing the Influence of Cognitive Competency (Extracted 6.5.6

Factors) 
The results of the EFA that performed on cognitive competency in Chapter 5 identified two 

factors: Interaction Recognition and Pattern Recognition. In this chapter, these factors were 

tested to explore research hypotheses H5 and H6 in more detail (Appendix A exhibits an 

example on the factors’ analysis calculation). The results of the regression analyses show that 

Interaction Recognition had a direct influence on both participation and compliance safety 

performance. Moreover, it had an indirect impact on safety participation and compliance 

behaviours via three leadership behaviours (workforce involvement, visibility and leading by 

example, and proactive management). The results did not show any mediation role for 

relationship management behaviour. Similar results were found with Pattern Recognition, 

except that all four leadership behaviours significantly mediated Pattern Recognition and 

safety performance relationship. In addition, of visibility and leading by example fully 

mediated the relationship between Pattern Recognition and safety performance. Summaries 

of these results are displayed in Tables 6-37 and 6-38.   

Table 6- 37: Summary of regression analysis for the IR factor 

Model Variables 
Mediation Results 

 (Path A*B) 

Independent Mediator Dependent Type b-value R
2
 

In
te

ra
ct

io
n

 R
ec

o
g

n
it

io
n
 Workforce Involvement 

P
ar

ti
ci

p
at

io
n
 

B
eh

av
io

u
r Partially 0.0873 15.42% 

Relationship Management  - -  -  

Visibility & Leading by Example Partially 0.2738 32.24% 

Proactive Management Partially 0.1255 21.71% 

Workforce Involvement 

C
o

m
p

li
an

ce
 

B
eh

av
io

u
r Partially 0.1308 15.63% 

Relationship Management -  -  -  

Visibility & Leading by Example Partially 0.1678 20.08% 

Proactive Management Partially 0.1136 16.27% 
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Table 6- 38: Summary of regression analysis for the PR factor 

Model Variables 
Mediation Results 

 (Path A*B) 

Independent Mediator Dependent Type b-value R
2
 

P
at

te
rn

 R
ec

o
g

n
it

io
n
 

Workforce Involvement 

P
ar

ti
ci

p
at

io
n

 

B
eh

av
io

u
r Partially 0.0921 8.12% 

Relationship Management Partially 0.1028 9.47% 

Visibility & Leading by Example Fully 0.3198 18.54% 

Proactive Management Partially 0.1755 13.93% 

Workforce Involvement 

C
o

m
p

li
an

ce
 

B
eh

av
io

u
r Partially 0.1209 8.27% 

Relationship Management Partially 0.1073 7.64% 

Visibility & Leading by Example Fully 0.2233 12.38% 

Proactive Management Partially 0.1508 9.82% 

 

 Testing the Influence of Cognitive Competency on 6.6

Emotional and Social Competencies 
Multiple regression analyses were conducted to assess each component of the hypothesised 

model. Pearson’s correlation (r) demonstrates that cognitive competency was significantly 

correlated with emotional competency and social competency. The Pearson’s coefficients 

were 0.659 and 0.633, respectively.  

Regression analysis was conducted to identify the predictive power of cognitive competency 

on emotional and social competencies. Cognitive competency significantly predicted 

emotional competency, b = 0.671, BCa 95% CI [0.545, 0.797], p < .001. As presented in 

Table 6-39, cognitive competency accounted for 43.4% of the variance in emotional 

competency (𝑅2), F(1, 144) = 110.621, p < .001. As for the relationship between cognitive 

and social competencies, cognitive competency significantly predicted social competency, B 

= 0.673, BCa 95% CI [0.540, 0.806], p < .001. Cognitive competency accounted for 40% of 

the variance in social competency (𝑅2), F(1, 150) = 100.167, p < .001. Based on these 

findings, hypotheses H7 and H8 are supported. Finally, a summary of the eight tested 

hypotheses is presented in Table 6-40. 
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Table 6- 39: Summary of regression analysis for CI-EI and CI-SI 

Competency Constant (t statistic) 

Predictor (Cognitive 

Competency) 
R R

2
 Adj.R

2
 F 

Unstandardized 

Coefficients B 

(t statistic) 

Emotional  1.262 4.944 0.671 10.518 0.659 0.434 0.431 110.621 

Social  0.825 3.082 0.673 10.008 0.633 0.4 0.396 100.167 

 
Table 6- 40: Summary of all hypotheses tested based on regression analysis results 

 Description Status 

H1 Emotional competency (EI) predicts safety performance (SP). Supported 

H2 
Emotional competency (EI) predicts safety performance (SP) via 

safety leadership behaviours (LB). 
Partially supported 

H3 Social competency (SI) predicts safety performance (SP). Supported 

H4 
Social competency (SI) predicts safety performance (SP) via safety 

leadership behaviours (LB). 
Partially supported 

H5 Cognitive competency (CI) predicts safety performance (SP). Supported 

H6 
Cognitive competency (CI) predicts safety performance (SP) via 

safety leadership behaviours (LB). 
Partially supported 

H7 Cognitive competency (CI) predicts emotional competency (EI). Supported 

H8 Cognitive competency (CI) predicts social competency (SI). Supported 

 

 Structural Equation Modelling Overview 6.7
Structural Equation Modelling (SEM) is an extension approach related to multivariate 

analysis. Simply, it uses observed variables to measure constructs (unobserved variables), 

considering the measurement errors during the data analysis (Hair et al., 2006). Usually, it is 

employed to check the validity of a conceptual model by analysing the linear relationships 

(Shah & Goldstein, 2006). It is, also, used to estimate the path coefficients among the 

observed variables and the constructs (Byrne, 2016).  

The SEM analysis is a result of combining two model assessments namely, measurement and 

structural model (Figure 6-30). On one hand, the measurement model is used to determine 

how accurate the constructs are measured by exploring the relationship between the variables 

and the constructs. On the other hand, the structural model depicts the relationship among the 

constructs only, and tests the relationship hypothesised (Mohamed, 2003). In this study, the 

‘two-step approach is used to assess the entire ‘measurement model’ in order to confirm the 

unidimensionality and validity; and then assess the hypothesised relationship directions 
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among the constructs by testing the ‘structural model’ (Anderson & Gerbing, 1988). 

However, in addition to the CFA assessment, the two models are evaluated by assessing the 

fitness indices. 

 
Figure 6- 30: Two SEM model assessment components 

The entire model has been tested in four stages in order to identify the most influenced 

factors in the three leadership competencies (see Table 6-41). The first stage focused on the 

relationship among emotional competencies, safety leadership behaviour, and safety 

performance. The second stage focused on the relationship among social competencies, 

safety leadership behaviour, and safety performance. As for the third stage, the focus was 

directed on the relationship among cognitive competencies, safety leadership behaviour, and 

safety performance. The competencies that were significantly related to safety leadership 

behaviour and safety performance in the first three stages, which are concerned with shaping 

a flexible leadership style, were then selected to be tested, in the final stage. 

Table 6- 41: The four stages description 

Stage Number Focus 

Stage 1 EI, LB and SP 

Stage 2 SI, LB and SP 

Stage 3 CI, LB and SP 

Stage 4 EI, SI, CI, LB and SP 



172 
 

 SEM Analysis 6.8

 Measurement Model (Specification and Assessment Criteria) 6.8.1
According to Anderson & Gerbing (1982), confirming a valid and unidimensional 

measurement is an essential step in testing and developing a theoretical model. As previously 

presented mentioned, the measurement model is used to check the model validity and 

unidimensionality. It aims to allow the constructs to inter-correlate freely through 

determining the relationship between the observed variables and their underlying constructs 

(Anderson & Gerbing, 1988). 

In the current study, four measurement models were assessed for the four stages that were 

discussed above. The first measurement model was developed by integrating three CFA 

models (EI, LB and SP), presented in Chapter 5, into a single model (see Figure 6-31). The 

second measurement model was developed by integrating three CFA models (SI, LB and SP), 

presented in Chapter 5, into a single model (see Figure 6-32). The third measurement model 

was developed by integrating three CFA models (CI, LB and SP), presented in Chapter 5, 

into a single model (see Figure 6-33). The fourth measurement model was developed by 

integrating five CFA models (EI, SI, CI, LB and SP), presented in Chapter 5, into a single 

model (see Figure 6-34). The models consist of three layers: (1) the measured variables 

(items); (2) the factors identified from the EFA (first-order factors); and the constructs 

(second-order factors). 

The measurement model was assessed by using the same indices used in the CFA assessment 

in Chapter 5. The models were tested by the six model fit indices (X2/df, GFI, TLI, CFI, IFI, 

and RMSEA). To consider the model as having an acceptable fit, all the six indices should 

meet the following criteria: 

 𝑋2/df < 3.0 (Byrne, 2016; Hair et al., 2006) 

 GFI > 0.8 (Sarkis et al., 2010) 

 TLI, CFI, and IFI > 0.90 (Byrne, 2016; Hair et al., 2006) 
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 RMSEA < 0.08 (Byrne, 2016; Hair et al., 2006) 

 Measurement Model (Results) 6.8.2
 Stage One (EI, LB, and SP) 

The first measurement model was used to assess the first stage, which was developed by 

integrating three CFA models (EI, LB, and SP). All the fit indices, expect one, indicated the 

first measurement model (See Figure 6-31) had a good fit level: X2/df = 1.926; GFI = 0.833; 

IFI = 0.915; TLI = 0.899; CFI = 0.914; and RMSEA = 0.072. Moreover, the factor loadings 

on their respective constructs were significant at p < 0.001 level. Additionally, the results 

suggested an adequate discriminant validity since all the correlation coefficients between 

each pair of the constructs were less than 0.850 (Kline, 2015), except one relationship 

between AOA and LB (0.88), which had a slightly higher value. However, combining these 

two constructs was not justified since they measured two different concepts. Hence, they 

were kept as two distinct constructs.  
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Figure 6- 31: Measurement model for stage one 

 Stage two (SI, LB, and SP) 
The second measurement model was used to assess the second stage, which was developed 

by integrating three CFA models (SI, LB, and SP). All the fit indices indicated that the 

second measurement model (See Figure 6-32) had a good fit level: X2/df = 1.526; GFI = 

0.853; IFI = 0.946; TLI = 0.936; CFI = 0.945; and RMSEA = 0.054. Moreover, the factor 

loadings on their respective constructs were significant at p < 0.001 level. Additionally, the 

results suggested an adequate discriminant validity since all the correlation coefficients 
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between each pair of the constructs were less than 0.850 (Kline, 2015), except one 

relationship between CM and LB (0.86). However, combining these two constructs was not 

justified since they measured two different concepts. 

 
Figure 6- 32: Measurement model for stage two 
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 Stage three (CI, LB, and SP) 

The third measurement model was used to assess the third stage, which was developed by 

integrating three CFA models (CI, LB, and SP). All the fit indices indicated that the third 

measurement model (See Figure 6-33) had a good fit level: X2/df = 1.574; GFI = 0.879; IFI = 

0.951; TLI = 0.941; CFI = 0.950; and RMSEA = 0.057. Moreover, the factor loadings on 

their respective constructs were significant at p < 0.001 level. Additionally, the results 

suggested an adequate discriminant validity since all the correlation coefficients between 

each pair of the constructs were less than 0.850 (Kline, 2015).  

 
Figure 6- 33: Measurement model for stage three 
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 Stage Fourth (EI, SI, CI, LB, and SP) 

The fourth measurement model was used to assess the fourth stage, which was developed by 

integrating the five CFA models (EI, SI, CI, LB, and SP). All the fit indices indicated that the 

fourth measurement model (See Figure 6-34) had a good fit level: X2/df = 1.807; GFI = 

0.907; IFI = 0.955; TLI = 0.938; CFI = 0.954; and RMSEA = 0.067. Moreover, the factor 

loadings on their respective constructs were significant at p < 0.001 level. Additionally, the 

results suggested an adequate discriminant validity since all the correlation coefficients 

between each pair of the constructs were less than 0.850 (Kline, 2015), except three 

relationships (AOA and CM (0.91), AOA and LB (0.88), and CM and LB (0.87). However, 

combining these pairs of constructs was not justified since they measured different concepts. 
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Figure 6- 34: Measurement model for stage four 

 Structural Model (Specification and Assessment Criterial) 6.8.3
After the measurement model was assessed and verified for its validity and 

unidimensionality, a focus on the structural model, examining the relationship between its 

constructs, took place. The outline of the structural model consisted of single-headed arrows 

instead of the measurement models’ double-headed arrows. The hypothesised relationships 

between its constructs were represented by these single-headed arrows, as presented in the 

conceptual model.  
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To establish a foundation in which the acceptance or rejection of the hypothesised structural 

model relationships, examination of the model fit indices and the standardised path 

coefficients was done. The criteria used to assess the model fit indices were similar to those 

used in the measurement model assessment. 

 Structural Model (Results) 6.8.4
 Stage One (EI, LB, and SP) 

In this stage, a test was conducted to figure out the role of the emotional competencies in 

determining their effect on safety leadership behaviour and safety performance. The initial 

structural model in Figure 6-35 includes three emotional competencies (AOA, ESC, and PO) 

as independent (exogenous) constructs, whereas, LB and SP were specified as dependent 

(endogenous) constructs. The results displayed a good fit level (X2/df= 2.360, GFI = 0.894, 

IFI = 0.930. TLI = 0.905, CFI = 0.929, and RMSEA = 0.087). Five out of six indices met the 

specified criteria. In addition, two out of the four path coefficients were statistically 

significant. Also, adding one path between ESC and SP was suggested. Moreover, the final 

structural model was compared with the initial structural model (see Table 6-42, Figure 6-35, 

and Figure 6-36). 

 
Figure 6- 35: The structural model for stage one (Initial) 
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Figure 6- 36: The structural model for stage one (Final) 

Table 6- 42: Structural model results for stage one 

Index Initial Model Final Model 

X²/df 2.360 2.192 

GFI 0.894 0.896 

IFI 0.930 0.938 

TLI 0.905 0.916 

CFI 0.929 0.937 

RMSEA 0.087 0.082 

 
 

 Stage Two (SI, LB, and SP) 

In this stage, a test was conducted to figure out the role of the social competencies in 

determining their effect on safety leadership behaviour and safety performance. The initial 

structural model in Figure 6-37 includes four social competencies (OA, C, CM, and T) as 

independent (exogenous) constructs, whereas LB and SP were specified as dependent 

(endogenous) constructs. The results show a good fit level (X2/df= 2.185, GFI = 0.887, IFI = 

0.931. TLI = 0.907, CFI = 0.930, and RMSEA = 0.081). Five out of six indices met the 

specified criteria. In addition, two out of the five path coefficients were statistically 

significant. Moreover, the final structural model was compared with the initial structural 

model (see Table 6-43, Figure 6-37, and Figure 6-38).  
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Figure 6- 37: The structural model for stage two (Initial) 

 

 
Figure 6- 38: The structural model for stage two (Final) 

Table 6- 43: Structural model results for stage two 

Index Initial Model Final Model 

X²/df 2.185 2.170 

GFI 0.887 0.883 

IFI 0.931 0.929 

TLI 0.907 0.908 

CFI 0.930 0.928 

RMSEA 0.081 0.081 

 
 Stage Three (CI, LB, and SP) 

In this stage, a test was conducted to figure out the role of the cognitive competencies in 

determining their effect on safety leadership behaviour and safety performance. The initial 

structural model in Figure 6-39 includes two cognitive competencies (IR and PR) as 
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independent (exogenous) constructs, whereas LB and SP were specified as dependent 

(endogenous) constructs. The results show a good fit level (X2/df= 2.130, GFI = 0.931, IFI = 

0.950. TLI = 0.926, CFI = 0.949, and RMSEA = 0.079). All of the six indices met the 

specified criteria. In addition, two out of the three path coefficients were statistically 

significant. Moreover, the final structural model was compared with the initial structural 

model (see Table 6-44, Figure 6-39, and Figure 6-40). 

 
Figure 6- 39: The structural model for stage three (Initial) 

 
Figure 6- 40: The structural model for stage three (Final) 

Table 6- 44: Structural model results for stage three 

Index Initial Model Final Model 

X²/df 2.130 2.092 

GFI 0.931 0.930 

IFI 0.950 0.950 

TLI 0.926 0.928 

CFI 0.949 0.949 

RMSEA 0.079 0.078 

 
 Stage Four (EI, SI, CI, LB, and SP) 

In this stage, a test was conducted to figure out the role of the combination of the three 

leadership competencies (EI, SI, and CI) in determining their effect on safety leadership 

behaviour and safety performance. The final structural model in Figure 6-41 includes one 

competency (IR) as an independent (exogenous) construct, whereas AOA, ESC, CM, LB and 
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SP were specified as dependent (endogenous) constructs. The results show a good fit level 

(X2/df= 2.004, GFI = 0.888, IFI = 0.938. TLI = 0.923, CFI = 0.937, and RMSEA = 0.075. All 

of the six indices met the specified criteria. In addition, all the seven path coefficients were 

statistically significant. 

 
Figure 6- 41: Structural model for stage four (Final) 

Focusing on the last stage model’s results in Figure 6-41, all the standardised path 

coefficients were significant, ranging from 0.237 to 0.946. The results demonstrated that IR 

construct had a positive influence on the AOA (0.95, p < 0.001), CM (0.93, p < 0.001), ESC 

(0.48, p < 0.001) constructs, accounting for 90, 87, and 23 percent of their variance, 

respectively (𝑅2= 0.9, 0.87, and 0.23). Moreover, both the AOA (0.53, p = 0.008) and CM 

(0.41, p < 0.03) constructs were found to positively influence the LB construct, jointly 

accounting for 84 percent of its variance (𝑅2= 0.84). In return, both the LB (0.73, p < 0.001) 

and ESC (0.24, p = 0.002) were found to positively influence the SP construct, collectively 

accounting for 73 percent of its variance (𝑅2 = 0.73). 

Moreover, the last stage model suggested that leaders may need starting with cognitive 

competency in order to enhance their emotional and social competencies. In particular, 
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leaders should work hard on burnishing their Interaction Recognition (IR) ability to improve 

their Achievement Orientation and Adaptability (AOA), Emotional Self-Control (ESC), and 

Coach and Mentor (CM) abilities, which ultimately lead to influence leadership behaviour 

(LB) and safety performance (SP). 

 Model Summary 6.8.5
Based on the results, the hypothesis stating that the three leadership competencies (EI, SI, and 

CI) would have influence over safety leadership behaviour (LB) which, in turn, would 

influence the level of safety performance (SP), was partially supported by the data. The 

hypotheses of H1 and H2 that tested the direct and indirect influence of emotional 

competency on safety performance, through safety leadership behaviour, respectively, were 

statistically significant. Although the CFA analysis revealed that emotional competency 

consists of three competencies namely, Achievement Orientation and Adaptability, 

Emotional Self-Control, and Positive Outlook (AOA, ESC, and PO), only two competencies 

were significantly confirmed (AOA and ESC) by the SEM analysis. The Achievement 

Orientation and Adaptability competency was found to positively affect safety performance 

indirectly via safety leadership behaviour, whereas Emotional Self-Control competency was 

found to positively affect safety performance directly. Thus, the hypotheses H1 and H2 have 

been supported.  

Similarly, two hypotheses were established to test the role of social competency. Hypothesis 

H3 was concerned with the direct influence of social competency on safety performance, 

whereas hypothesis H4 with the indirect effect on safety performance via safety leadership 

behaviour. The CFA analysis revealed four underlying competencies namely, Organizational 

Awareness, Coach and Mentor, Conflict Management, and Teamwork competencies (OA, C, 

CM, and T). The SEM analysis confirmed that only Coach and Mentor competency (CM) 
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significantly influenced safety performance indirectly through safety leadership behaviour. 

Therefore, hypothesis H4 has been supported, but not H3.   

As for cognitive competency, four hypotheses were established to test its role. The 

hypotheses H5 and H6 were concerned with the direct and indirect influence of emotional 

competency, through safety leadership behaviour, on safety performance. Moreover, the 

effects of cognitive competency on emotional and social competencies were explored by 

testing hypotheses H7 and H8. The CFA analysis revealed two underlying competencies 

namely, Interaction Recognition and Pattern Recognition (IR and PR). The SEM analysis, in 

stage 3, confirmed that only Interaction Recognition competency (IR) significantly 

influenced safety performance indirectly through safety leadership behaviour and no direct 

effect was confirmed. However, in stage 4, the IR factor failed to influence safety 

performance neither directly nor indirectly. Therefore, the hypotheses of H5 and H6 have not 

been supported. In addition, cognitive competency, which was represented by Interaction 

Recognition, was found to significantly influence emotional and social competencies. Thus, 

hypotheses H7 and H8 have been supported. Table 6-45 exhibits a summary of all tested 

hypotheses and compares them with results of the regression analyses. 

Table 6- 45: Summary of all hypotheses tested based on SEM results 

 Description SEM Analyses Regression 

Analyses 

H1 
Emotional competency (EI) predicts safety performance 

(SP). 
Supported Supported 

H2 
Emotional competency (EI) predicts safety performance 

(SP) via safety leadership behaviours (LB). 
Supported 

Partially 

supported 

H3 Social competency (SI) predicts safety performance (SP). Not supported Supported 

H4 
Social competency (SI) predicts safety performance (SP) 

via safety leadership behaviours (LB). 
Supported 

Partially 

supported 

H5 
Cognitive competency (CI) predicts safety performance 

(SP). 
Not supported Supported 

H6 
Cognitive competency (CI) predicts safety performance 

(SP) via safety leadership behaviours (LB). 
Not supported 

Partially 

supported 

H7 
Cognitive competency (CI) predicts emotional 

competency (EI). 
Supported Supported 

H8 
Cognitive competency (CI) predicts social competency 

(SI). 
Supported Supported 
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 Chapter Summary 6.9
In this chapter, the analysis procedures, that used to test the developed conceptual model, 

were explained in detail and the results were illustrated and assessed. The chapter started by 

listing the research questions and hypotheses that have been introduced in Chapter 3 in more 

details. Then an overview on the correlation and regression approach was providing. 

Followed by the results of the analyses which demonstrated that emotional, social, and 

cognitive competencies positively influence safety performance directly. consequently, 

hypotheses H1, H3, and H5 were supported. Regarding the mediating role of safety 

leadership behaviour, the analysis showed only two leadership behaviours have mediated the 

relationship between emotional competency and safety performance, namely, workforce 

involvement, and visibility and leading by example leadership behaviours. As for social 

competency and safety performance relationship, all the four leadership behaviour have 

mediated the relationship except visibility and leading by example behaviour when safety 

performance represented by safety compliance. The third relationship, which is between 

cognitive competency and safety performance, was mediated by three leadership behaviours, 

namely, workforce involvement, visibility and leading by example, and proactive 

management. Thus, hypotheses H2, H4, and H6 were partially supported. Moreover, the 

results supported hypotheses H7 and H8 that concerned with the influence of cognitive 

competency on emotional and social competencies, respectively. Also, the influence of the 

extracted factors from emotional, social, and cognitive constructs was presented. After that, 

an overview of the SEM approach was providing. The SEM was performed to refine and 

confirm the findings of the regression analysis. First, the results confirmed the influence on 

safety performance through two factors of emotional competency (AOA and ESC). The AOA 

factor was found to positively affect safety performance indirectly via safety leadership 

behaviour, whereas the ESC factor was found to positively affect safety performance directly. 

Thus, the hypotheses H1 and H2 have been supported by the SEM. Second, the results 



187 
 

confirmed the influence on safety performance through one factor of social competency 

(CM). The CM factor was found to positively affect safety performance indirectly via safety 

leadership behaviour. Therefore, the hypothesis H4 has been supported by the SEM, unlike 

H3. Third, the results did not confirm the influence of cognitive competency on safety 

performance neither directly nor via leadership behaviour. Therefore, the hypotheses H5 and 

H6 have not been supported by the SEM. However, the SEM confirmed that one factor (IR) 

of cognitive competency significantly influence emotional and social confirmed factors 

(AOA, ESC, and CM). As a result, the hypotheses H7 and H8 have been supported by the 

SEM.   
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Chapter 7: Discussion 
This chapter aims to discuss the main findings of the current research study. The chapter 

starts with Section 7.1 that discusses the major research findings and sheds light on the 

relationships of the three competencies with leadership behaviours and safety performance. 

Section 7.2 discusses the role the three competencies have in managing the complexity in 

construction safety. Section 7.3 discusses the role of leadership competency in overcoming 

the difficulties and challenges that confront safety leaders in the Saudi construction industry. 

Followed by is Section 7.4 that discusses the role of the three leadership competencies in the 

influencing process from the holistic view perspective. Section 7.5, summarises this chapter. 

 Discussion of Major Research Finding 7.1
As presented in the literature, many recent research studies in the safety context indicated that 

safety performance is influenced by several leadership behaviours. Indeed, simply practising 

leadership behaviours is not enough to improve safety conditions, especially in complex 

environments such as the construction industry. As Yukl & Mahsud have claimed, leaders 

need to develop their competencies in order to achieve a flexible and effective leadership 

style (Yukl & Mahsud, 2010).  

The literature review shows a number of studies that outline the role of leadership 

competencies for safety leaders in the construction industry. However, more studies are 

needed to investigate the impact of leadership competencies on non-preformed leadership 

styles (Clarke, 2013). Moreover, to the best of the author’s knowledge, no studies have taken 

the advantage of the Systems Thinking concept in improving construction safety 

performance. 

While the research in the construction industry has superficially been dealing with leadership 

competencies, no studies have deeply investigated their potential in shaping leader’s styles. 
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Most of the previous studies referred to competencies only as factors in improving safety and 

construction performance; and other few studies focused on one or two types of 

competencies. On the contrary, the current study identified the competencies according to the 

holistic view of the Systems Thinking concept; and empirically tested the effect and explored 

the interaction of competencies on safety leadership behaviour. 

Three leadership competencies were identified based on the holistic view namely, emotional, 

social, and cognitive competencies. The influence of developing these competencies and their 

importance for leaders have been discussed by Yukl & Mahsud (2010), Boyatzis & 

Saatcioglu (2008), and Palaima & Skaržauskiene (2010). These studies took place in different 

contexts, however, construction safety was not one of them. In the construction safety 

context, the results of this research study are aligned with previously mentioned studies, 

confirming that the three competencies are related to safety leadership behaviour and safety 

performance (See Chapter 6). However, the relationship between leadership competency and 

safety performance through safety leadership behaviour varied from one competency to 

another. 

 Emotional Competency, Leadership Behaviour, and Safety 7.1.1

Performance Relationships 
Regarding emotional competency, the regression analysis demonstrated that the participation 

behaviour of safety performance is influenced by the competency directly and indirectly 

through two leadership behaviours (workforce involvement, and visibility and leading by 

example). Similarly, the compliance behaviour of safety performance was shown to be 

influenced by the competency directly and indirectly through the same leadership behaviours. 

These findings have highlighted the importance of the workforce involvement, and visibility 

and leadership by example leadership behaviours in improving safety performance by the 

emotional competency. The results are consistent with the findings of Sunindijo (2015), who 
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contended that emotional competency is positively related to construction project 

performance in terms of cost and quality performance. Although, the investigation of the 

current study explored the positive influence of emotional competency on performance, it 

handled and discussed the leadership behaviours that are needed by leaders to enhance the 

influence of emotional competency on project performance in the safety context. 

 Social Competency, Leadership Behaviour, and Safety 7.1.2

Performance Relationships 
Regarding social competency, the regression analysis demonstrated that the participation 

behaviour of safety performance is influenced by the competency directly and indirectly 

through the four leadership behaviours (workforce involvement, relationship management, 

visibility and leading by example, and proactive management). Whereas, the compliance 

behaviour of safety performance was shown to be influenced by this competency directly and 

indirectly through three leadership behaviours (workforce involvement, visibility and leading 

by example, and proactive management). These findings have highlighted the importance of 

all four leadership behaviours in improving safety performance by the social competency. 

The results are consistent with the findings of Fruhen et al. (2014), Sunindijo (2015), and 

Zhang & Fan (2013) despite the dissimilarity in study context. Fruhen et al. (2014) concluded 

that social competency is significantly correlated with all types of safety leadership behavior, 

although they did not explore their influence on safety performance. In addition, construction 

industry was not the context of their study. As for Sunindijo (2015), and Zhang & Fan 

(2013), both concluded that social competency is significantly correlated with construction 

project performance. Safety was not the main context of these two studies and the role of 

leadership behaviour in the social competency and project performance relationship was not 

investigated. The current study is unique as it explored the relationship among the social 

competency, leadership behaviour, and performance in the context of construction safety, 

which have not been handled in the studies mentioned earlier. 
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 Cognitive Competency, Leadership Behaviour, and Safety 7.1.3

Performance Relationships 
Regarding cognitive competency, the regression analysis demonstrated that the participation 

behaviour of safety performance is influenced by the competency directly and indirectly 

through three leadership behaviours (workforce involvement, visibility and leading by 

example, and proactive management). Similarly, the compliance behaviour of safety 

performance was shown to be influenced by the competency directly and indirectly through 

the same leadership behaviours. These findings have highlighted the importance of these 

three leadership behaviours in improving safety performance by the cognitive competency. 

The results are consistent with the findings of Müller & Turner (2010), who demonstrated 

that critical thinking, which represents cognitive competency, is essential for project 

managers’ competency to manage projects successfully, including construction projects. 

However, they did not investigate its influence on leadership behaviour and project 

performance. Also, safety was not the main context of their study. The current study is unique 

as it tested the influence of cognitive competency on emotional and social competencies. Its 

findings confirmed that cognitive competency significantly predicts emotional and social 

competencies. This conclusion is consistent with Biggs et al. (2006) study, which identified 

cognitive competency as a base level competency for leaders with safety roles. 

 Leadership Competency for the Complexity in Construction 7.2

Safety 
In the context of construction safety, the role of leadership competencies was not 

comprehensively investigated as in other contexts despite a number of studies shedding light 

on them. If the focus were not general, it would be either on emotional or social competency 

as handled by Khosravi et al. (2014), Sunindijo & Zou (2013), and Sunindijo & Zou (2009). 

The focus on emotional or social competency is understood since, in another context, Aslam 

et al. (2016) stated that their influence is much stronger than cognitive competency. However, 
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the findings of the current study show that cognitive competency has an almost similar strong 

impact as the emotional and social; and also has a strong influence on emotional and social 

competencies (See Figure 6-35 through to Figure 6-41). According to the author, this strong 

influence has been owed to the need to understand the high complexity present in the 

construction industry.  

Moreover, as expected, the SEM result confirmed that the interaction of the three leadership 

competencies shapes flexible leaders where each of the three competencies relates to safety 

performance in different ways based on the situation. While the emotional competency 

influences safety performance directly and indirectly via safety leadership behaviour, the 

social competency impacts safety performance only through safety leadership behaviour. 

Cognitive competency does not have direct influence neither on safety performance nor 

safety leadership behaviour, it impacts safety performance and safety leadership behaviour 

indirectly through emotional and social competencies. This finding is in agreement with Lee 

et al. (2013) who declared that emotional competency has a direct influence over project 

performance whereas social competency has an indirect relationship through leadership 

behaviour, which was represented by social capital. Moreover, cognitive competency was 

found to directly influence project performance in case of short term projects and indirectly 

through leadership behaviour in case of long term projects. Therefore, even with the variance 

in context and situation, the three leadership competencies influence performance in different 

ways. 

 Leadership Competency for the Saudi Construction Safety 7.3
As discussed in the literature review (Section 2.1 and Section 2.2.3), safety leaders, in the 

Saudi construction industry, are exposed to numerous challenges which causing their role in 

managing safety to be more difficult. In addition to the general challenges that are shared 

globally such as managing conflict and working on different short lifespan projects, other 
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challenges are specific to the Saudi construction industry and could be shared with other 

developing countries. These specific challenges are mainly a consequence of the absence of 

law regulations; and can be classified as managerial and technical challenges. The impact 

findings of leadership competencies on safety performance could help in exploring ways to 

overcome some of these challenges. 

Regarding the managerial challenges, working with untrained employees that are exposed to 

accidents and turnovers more frequently is an issue (Suresh et al., 2017) The CFA results 

revealed for a personal leadership competency model for safety leaders that includes Coach 

and Mentor competency (CM), which is concerned with investing time and effort in 

developing others as well as providing on-going mentoring. The regression analysis showed 

that this competency influences the two types of safety performance (participation and 

compliance safety behaviours), mainly through enhancing how leaders appear as role models. 

It aids safety leaders in developing their untrained employees, and sharing their knowledge 

with them. This impact of Coach and Mentor competency in improving leaders’ visibility 

aligns with the leadership role of facilitating knowledge transfer. Goh (2002) contended that 

being a positive role model may help followers to develop and emulate right behaviours. 

As for the technical challenges, safety leaders suffer from equipment shortage (Suresh et al., 

2017). This is a result of the weak safety enforcement that exists in the Saudi construction 

industry. However, this challenge reinforces the importance of leaders’ role in improving the 

Saudi construction safety. The revealed personal leadership competency model includes the 

competency of Positive Outlook (PO), which is concerned with leaders’ ability in dealing 

with constraints. The regression analysis showed that this competency influences the two 

types of safety performance (participation and compliance safety behaviours), through many 

leadership behaviours, proactive management is being one of them. This competency helps 
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leaders to improve and develop their worksites safety procedures as well as implement 

practical solutions to their safety problems. 

The preliminary analysis demonstrates that the mean values of the safety behaviour variables 

seemed to be quite strong, although 75.5 percent of participants have been noted to work in 

Saudi construction organisations with similar or below average safety performance. This may 

seem contradictive, as their effort in ensuring safety is not reflected by their organisational 

safety level. This is compared with a study by Suresh et al. (2017), where 60 percent of its 

participants were noted to be satisfied with their safety implementation despite their 

dissatisfaction with their worksite safety conditions. A person who is aware of the weak 

safety reinforcement within the industry will understand such a situation. Leaders deal with 

safety matters based on the extent of support provided by an organisation. Despite a leader’s 

effort in influencing safety behaviour, a limitation in an organisation’s resources will hinder 

good safety performance. This claim is supported by Erogul & Alyami (2017) stating 77 

percent of small Saudi construction projects are not appropriately equipping their employees 

with safety equipment. This absence in the organisation’s role also explains the reason behind 

the similarity in the amount of influence of leadership (leadership behaviour and leadership 

competencies) on safety participation and safety compliance behaviours. Generally, 

leadreship impacts both safety participation and safety compliance regardless of its tighter 

relationship to safety participation (Griffin & Neal, 2000). Safety compliance has to do with 

behaviours that are concerned with safety rules and procedures which is closely related to 

organisational responsibilities. When an absence in the organisation’s attention for safety 

exists, a leaders role becomes more prominent in safety compliance leading to an impact on 

safety compliance which is similar to that on safety participation. 
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 Leadership Competency for a Flexible Leadership Style 7.4
In regards to the “iterative process” discussed in Section 2.3.3, this study developed a 

leadership competency model and tested its influence on safety leadership behaviour. The 

iterative process identified three elements to view leadership holistically namely, leaders, 

followers, and environment. Based on these elements, emotional, social, and cognitive 

competencies were selected to provide leaders the ability to utilise these elements effectively. 

The four extracted factors from emotional, social and cognitive competencies (AOA, ESC, 

CM, and IR), that significantly influenced safety performance, fulfilled the requirements to 

lead flexibly. As mentioned earlier, Mumford et al. (2000) argued that flexible leadership 

style is attained when Leaders know when and how their behaviours are executed, alongside 

their knowledge of what leadership behaviour should be performed. The first factor, 

Achievement Orientation and Adaptability (AOA), provides leaders with the ability to know 

what and how behaviour should be practised since this factor is concerned with determining 

what leaders need to do in order to achieve their goal, and how to respond during situations. 

The Second factor, Emotional Self-Control (ESC), is concerned with keeping emotion under 

control which gives leaders the ability to know when behaviour should be practised. The third 

factor, Coach and Mentor (CM), provides leaders with the ability to know how behaviour 

should be practised since this factor assists leaders to know how followers can be developed. 

Despite the previous finding that the fourth factor, Interaction Recognition (IR), does not 

have a significant influence on safety performance neither directly nor indirectly, via 

leadership behaviour, but it significantly influences leaders’ emotional and social 

competencies; and it provides leaders with the ability to know what and how behaviour 

should be practiced since this factor is concerned with identifying the causes and 

understanding the effects. Collectively, for construction safety leaders, these competencies 

give the ability to calm under pressure and understand safety situations as well as respond 

correctly and develop followers appropriately and adequately in order to have a safe worksite. 
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Moreover, this essence of competencies provides leaders with a holistic, and better utilising 

and understanding of the environment, themselves, and others, which also aligns with the 

view of flexible leadership proposed by Yukl & Mahsud (2010). These three leadership 

competencies provide leaders the flexibility that other predefined leadership themes failed to 

provide (Yukl & Mahsud, 2010). 

 Chapter Summary 7.5
The findings of the current research study were discussed in this chapter as it has aimed to 

interpret them by understanding their effect from various aspects. The relationship of 

leadership competency and leadership behaviour and safety performance have been discussed 

revealing that safety performance is influenced by leadership competencies through different 

types of leadership behaviour. Following, the role of leadership competency in managing the 

complexity in construction safety, overcoming the leadership challenges in the Saudi 

construction industry, and shaping a flexible leadership style were discussed. The conclusion 

of the current research study will be presented in the next chapter. 
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Chapter 8: Conclusion 
 
This chapter aims to discuss and outline a summary of the main findings of the current 

research study as well as present the contributions, limitations of the study. Moreover, this 

chapter overviews the future research directions. The chapter starts with Section 8.1 that 

concludes the research objectives and sheds light on the key outcomes that are exploited to 

accomplish these objectives. Section 8.2, discusses the theoretical and practical contributions 

that are achieved by this study. Followed by Section 8.3 that illustrates the limitations of this 

study and recommends directions for future research. Section 8.4, ends this thesis report by 

providing a closure. 

 Research Objectives and Outcomes 8.1
The aim of this study was to empirically examine the relationship between Systems Thinking, 

as leadership competencies (emotional, social and cognitive), and the safety performance of 

project managers indirectly through their safety leadership behaviours. More specifically, it 

aimed to test a proposed model that demonstrates the influence among three leadership 

competencies on four safety leadership behaviour, namely workforce involvement, 

relationship management, visibility and leading by example, and proactive management, 

which in turn affect safety performance behaviours, in terms of participation and compliance 

safety behaviours. To accomplish such objectives, a series of research activities were 

executed. A summary of these activities and their associated outcomes are discussed in 

Section 8.1.1 and Section 8.1.2. 

 Theoretical Framework 8.1.1
The existing literature was well reviewed in order to establish a valuable theoretical 

framework. A number of books, reviewed research publications, and reports were critically 

discussed in Chapter 2 to achieve this objective. The literature review focused on safety, 
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leadership and Systems Thinking, within general and construction industry contexts. This 

activity led to a fresh perspective that views safety leadership in a more holistic and 

systematic way. It was also found that leadership is more than simply performing some 

behaviour. Moreover, it identified the importance of leadership competencies in practising 

leadership behaviour. Since the Systems Thinking concept has not comprehensively 

examined safety leadership in the construction industry, a conceptual model that 

demonstrates the influence of Systems Thinking was proposed in Chapter 3.       

 Model Development and Its Assessment 8.1.2
Answering the research questions required developing a conceptual model that is proposed 

based on the theoretical foundation that built up from the literature review. Chapter 3 

presented that the model comprises three main elements: (1) leadership competency, (2) 

safety leadership behaviour, and (3) safety performance. Within the element of ‘leadership 

competency’, the model proposed three competency constructs: emotional, social, and 

cognitive competencies. The ‘safety leadership behaviour’ element was represented by four 

constructs: workforce involvement, relationship management, visibility and leading by 

example, and proactive management. As for the element of ‘safety performance’, it 

composed of two constructs: participation and compliance safety behaviours. As enablers, 

each of the three leadership competencies was hypothesised to have a direct influence on 

safety performance and indirectly through the four safety leadership behaviours. In addition, 

the model proposed that cognitive competency influences the other leadership competencies 

(emotional and social). In total, eight hypotheses were formulated based on the conceptual 

model. A robust questionnaire was developed for each of the eight constructs after they were 

operationalised and defined. 

The methodology used to carry out this study is discussed in Chapter 3. Followed by the 

quantitative analysis that utilised the developed questionnaire survey which was gathered 
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from the participants. Descriptive analysis was conducted in Chapter 4 to assess the basic 

characteristics of the data in order to ensure it is well prepared for further analyses. The 

normality assessment, standard deviation, and standard error of the means concluded that the 

data was appropriate for multivariate analyses. Also, the mean score examination for the 

variables within each construct illustrated that professionals had moderate to a high level in 

all constructs. 

To ensure the reliability of the measurement scales, Cronbach’s alpha, item-total correlations 

and EFA analyses were performed. The Cronbach’s alpha and item-total correlations results 

indicated the reliability of the measurement scales. As for the EFA, a number of factors was 

extracted. A summary of the EFA is presented below. 

 Emotional competency construct was represented by four factors, namely, 

Achievement Orientation and Adaptability, Positive Outlook, Emotional Self-

Awareness, and Emotional Self-Control. 

 Social competency construct was represented by five factors, namely, Inspirational 

Leadership and Teamwork, Empathy and Organizational Awareness, Conflict 

Management, Coach and Mentor, and Influence.   

 Cognitive competency construct was represented by two factors, namely, Interaction 

Recognition, and Pattern Recognition.  

 Safety leadership behaviour construct was represented by four factors, namely, 

workforce involvement, relationship management, visibility and leading by example, 

and proactive management. 

Finally, the model hypotheses were assessed using Pearson’s correlation and regression 

analysis in Chapter 6. The main findings of these analyses are summarised in the following 

Subsections. 
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 Emotional Competency 8.1.2.1
Correlation and regression analyses were performed to answer research questions 1A and 2A, 

and to test H1 and H2, which focused on the relationship of emotional competency with 

safety leadership behaviour and safety performance. Since safety leadership behaviour has 

four factors (workforce involvement, relationship management, visibility and leading by 

example, and proactive management), and safety performance, which is represented by safety 

behaviour, has two factors (participation and compliance), the regression analyses were run 

eight times (See Table 6-9). On average, the regression analyses revealed that the direct 

relationship of emotional competency predicted and explained about 42.7% of the variance of 

the participation safety behaviour, and about 35% of the variance of the compliance safety 

behaviour. These 𝑅2 values are considered as a large effect size. As for the indirect impact of 

emotional competency on safety performance through safety leadership behaviour, only two 

leadership behaviours were found to mediate the relationship. These behaviours are 

workforce involvement and visibility & leading by example. Both behaviours were found to 

act as partial mediators; and respectively predicted and explained 13.5% and 32.5% of the 

variance of the participation safety behaviour, and 13.5% and 21.1% of the variance of the 

compliance safety behaviour. Based on these findings, it can be concluded that emotional 

competency has a direct positive impact on both types of safety behaviour, and an indirect 

postive impact via only two safety leadership behaviours. Thus, hypotheses H1 is supported 

whereas H2 is partially supported.  

The CFA analyses, in Chapter 5, omitted one emotional competency factor. Therefore, three 

factors (AOA, PO, and ESC) remain representing emotional competency. The SEM approach 

was employed to check the validity of the relationships of emotional competency factors with 

safety leadership behaviour and safety performance. Only AOA and ESC path coefficients 

were statistically significant. However, the AOA factor was found to indirectly influence 
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safety performance via safety leadership behaviour, whereas the ESC factor was found to 

directly influence safety performance. These results confirmed the regression analyses 

findings regarding H1 and H2.   

 Social Competency 8.1.2.2
Correlation and regression analyses were performed to answer research questions 1B and 2B, 

and to test H3 and H4, which are interested in the relationship of social competency with 

safety leadership behaviour and safety performance. Since the safety leadership behaviour 

has four factors (workforce involvement, relationship management, visibility and leading by 

example, and proactive management), and safety performance, which is represented by safety 

behaviour, has two factors (participation and compliance), the regression analyses were run 

eight times (See Table 6-22). On average, the regression analyses revealed that the direct 

relationship of social competency predicted and explained about 27.1% of the variance of the 

participation safety behaviour, and about 28.1% of the variance of the compliance safety 

behaviour. These 𝑅2 values are considered as a medium to large effect size. As for the 

indirect impact of social competency on safety performance through safety leadership 

behaviour, the four leadership behaviours were found to mediate the relationship. However, 

the behaviour of relationship management was noted to mediate the relation of social 

competency only with the participation safety behaviour. Also, all the behaviours were found 

to be partial mediators; and respectively predicted and explained 12.38%, 12.18%, 23.06%, 

and 18.46% of the variance of the participation safety behaviour, and 13.74%, 18.37% and 

16.28% of the variance of the compliance safety behaviour. Based on these findings, it can be 

concluded that social competency has a direct positive impact on both types of safety 

behaviour, and has an indirect postive impact via all safety leadership behaviours. Thus, 

hypotheses H3 is supported whereas H4 is partially supported.  
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The CFA analyses, in Chapter 5, omitted one social competency factor. Therefore, four 

factors (T, OA, CM, and C) remain representing social competency. The SEM approach was 

employed to check the validity of social competency factors relationship with safety 

leadership behaviour and safety performance. Only the CM path coefficient was statistically 

significant indirectly influencing safety performance via safety leadership behaviour. these 

results confirmed the regression analyses findings regarding H4 but not H3. 

 Cognitive Competency 8.1.2.3
correlation and regression analyses were performed to answer research questions 1C, 2C, 3A, 

and 3B and to test H5, H6, H7 and H8 which focused on the relationship of cognitive 

competency with safety leadership behaviour and safety performance. Since the safety 

leadership behaviour has four factors (workforce involvement, relationship management, 

visibility and leading by example, and proactive management), and safety performance, 

which is represented by safety behaviour, has two factors (participation and compliance), the 

regression analyses were run eight times (See Table 6-36). On average, the regression 

analyses revealed that the direct relationship of cognitive competency predicted and 

explained about 35.5% of the variance of the participation safety behaviour, and about 27.1% 

of the variance of the compliance safety behaviour. These 𝑅2 values are considered as 

medium to large effect size. As for the indirect impact of cognitive competency on safety 

performance through safety leadership behaviour, only three leadership behaviours were 

found to mediate the relationship. These behaviours are workforce involvement, visibility & 

leading by example, proactive management. These behaviours have been found to be partial 

mediators; and respectively predicted and explained 12.94%, 30.16%, and 20.93% of the 

variance of the participation safety behaviour, and 13.19%, 19.75%, and 16% of the variance 

of the compliance safety behaviour. Based on these findings, it can be concluded that 

cognitive competency has a direct positive impact on both types of safety behaviour, and has 



203 
 

an indirect postive impact via only three safety leadership behaviours. Thus, hypotheses H5 is 

supported whereas H6 is partially supported. 

In reference to H7 and H8, the regression analyses revealed that cognitive competency 

accounted for 43.4% of the variance in emotional competency whereas cognitive competency 

accounted for 40% of the variance in social competency. These 𝑅2 values are considered as a 

large effect size. Based on these findings, it can be concluded that cognitive competency has 

a direct positive impact on emotional and social competencies. Thus, hypotheses H7 and H8 

are supported. 

The CFA analyses, in Chapter 5, omitted one cognitive competency factor. Therefore, only 

one factor (IR) remains representing cognitive competency. The SEM approach was 

employed to check the validity of cognitive competency factors relationship with safety 

leadership behaviour and safety performance. The IR factor does not significantly influence 

safety performance neither directly nor indirectly through safety leadership behaviour. 

However, it significantly positively influences emotional and social competencies. These 

results confirmed the regression analyses findings regarding H7 and H8, unlike H5 and H6. 

 Study Contributions 8.2
Many studies have conducted investigations into different aspects of safety. The leadership 

aspect is one that has witnessed much attention in the last few years. In different industries, 

Leadership has been considered a key factor for improving the safety of workplace 

environment since it has been positively linked to safety climate, safety culture, and safety 

behaviour. Nevertheless, more studies are needed to improve safety due to the complexity of 

some industries, such as the construction industry, and their safety results. With this in mind, 

this research study was carried out to expand the knowledge of safety leadership, as well as to 

provide practical contributions for leaders within the construction industry. These 
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contributions are demonstrated below, in terms of the contributions to the existing knowledge 

and the implications for safety leaders. 

 Contribution to Existing Knowledge 8.2.1
This explorative study has offered a number of insights into the influence of leadership 

competencies on leaders' safety behaviours and ultimately on safety performance. The 

contributions of this research study toward the body of knowledge are presented in the 

following points: 

 To the best of the author’s knowledge, investigation of the impact of emotional, 

social, and cognitive leadership competencies have not been addressed, together, in 

the context of construction safety. Thus, this research study provides empirical 

evidence of the importance of these three competencies, which have been introduced 

as Systems Thinking competencies, in influencing and improving safety performance. 

Additionally, empirical evidence of the mediational role of safety leadership 

behaviour between the relationship of leadership competencies and safety 

performance has been presented. 

 Leadership has been mainly conceptualised in a considerable number of practices. 

Often, these practices are grouped to form theories and styles based on how leadership 

is defined. To the best of the author’s knowledge, none of the previous safety studies 

had investigated safety leadership behaviour without considering prior formed styles 

and theories. Due to the need for following more than one or two leadership theories 

and styles (Clarke, 2013), the current study fills this gap by investigating the effect of 

many leadership practices on safety performance, regardless of priorly formed 

leadership practices. 

 The current study provides a fresh perspective of safety leadership by intruducing the 

concept of Systems Thinking that used three leadership competencies (emotional, 
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social, and cognitive competencies) in order to contend the importance and holistic 

role of these competencies. 

 Strategic Implications for Safety Leaders and Companies 8.2.2
The construction industry is considered as one of the most complex work environments. 

Besides the numerous tasks, a large number of employees, deadlines, and the use of 

hazardous materials and equipment, each construction project takes place in a different 

location. This means no two construction projects are alike. As a result, the construction 

industry is considered one of the most complicated and riskiest industries. Worldwide, this 

industry is considered the most hazardous among other industries (Khosravi et al., 2014).  

In complex work environments, managing safety is becoming more difficult; and sufficiency 

with following one or two effective leadership theories and styles, or simply practising 

leadership behaviours are not enough for leaders (Clarke, 2013; Yukl & Mahsud, 2010). 

Leaders need to know when and how their behaviours are executed, alongside their 

knowledge of what leadership behaviour should be performed (Mumford et al., 2000). 

Emotional, social, and cognitive competencies can assist leaders in achieving this need due to 

their adding value in handling leadership behaviours. They are qualifying leaders to be able 

to evaluate situations, which in return will increase their capability to execute the most 

suitable practice with better performance.   

The current study provides a holistic understanding of safety leadership influence process. 

Leaders simply need to know how to influence, how followers are influenced, and how the 

environment is utilised for influencing. Empirical evidence showed that the three identifying 

leadership competencies, namely, emotional, social, and cognitive, improve leaders’ 

influence role. Strategic implication for Individual and companies for flexible and effective 

leadership are presented in the following subsections. 
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 Strategic Implication for Individual 8.2.2.1

 In order for safety leaders to successfully improve safety performance through 

emotional competency, they should enhance their abilities in working towards a 

standard of excellence, adapt to changes as well as keep their emotions and feelings in 

control. Practically, to develop the ability for “Excellency”, safety leaders should 

regularly consult others and review the way they perform their work in order to assess 

safety risk. Moreover, safety leaders should take time to recall a past accident or 

unsafe situation in order to evaluate their response during that situation. As for 

developing the ability for adaptability, safety leaders should review their safety 

precautions and assess if they are safe enough to suit the rapid changes happening in 

the project sites. Finally, to develop emotional self-control, safety leaders should think 

about the implications of their actions towards safety as well as examine situations 

and recognise the potential triggers causing a loss in their emotional control leading to 

reckless behaviour. Moreover, safety leaders should develop strategies to avoid these 

triggers. 

 In order for safety leaders to successfully improve safety performance through social 

competency, they should enhance their ability to reinforce others for long term 

learning and development. Practically, safety leaders should provide their followers 

with constructive feedback that demonstrates what they could do differently, how they 

could improve their safety, and point out the strengths they have that can be utilized to 

improve their safety performance. Moreover, safety leaders should take time for a 

friendly chat about things they may want feedback on.  

 In order for safety leaders to successfully improve safety performance through 

cognitive competency, they should enhance their ability in understanding complex 

situations. This is done by identifying and viewing an event as cause and effect. 

Practically, safety leaders should spend time to recall past unsafe situations for 
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understanding through listing the events that happened during that time as well as 

connecting the people or other events that caused and affected the situation. 

 Finally, leaders may need starting with cognitive competency in order to enhance 

their emotional and social competencies. In particular, leaders should work hard on 

burnishing their Interaction Recognition ability to improve their Achievement 

Orientation and Adaptability, Emotional Self-Control, and Coach and Mentor 

abilities, which ultimately lead to better leadership behaviour and safety performance. 

 Strategic Implication for Companies  8.2.2.2

 In order for construction companies to facilitate the enhancement of their leaders’ 

abilities in working towards a standard of excellence, adapt to changes as well as keep 

their emotions and feelings in control, they should develop a supportive working 

culture. A culture that encourages collaboration among its leaders as well as provide 

them with enough freedom in their work decisions. Moreover, companies should also 

express their expectations towards their safety situations.     

 In order for construction companies to facilitate the enhancement of their leaders’ 

ability to reinforce others for long term learning and development, they should place 

emphasis on the transferring of knowledge. In particular, companies should provide 

enough resources, such as training budget, as well as encourage teamwork. 

Additionally, companies should work on lowering their worker turnover rate.  

 In order for construction companies to facilitate the enhancement of their leaders’ 

ability in managing complexity, they should  keep historical  records of  past unsafe 

situations and incidents so that safety leaders learn from what happened and why it 

happened and  the lessons learned from them. 
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 Limitations and Future Research Recommendations 8.3
Despite a comprehensive research method that has been used and precise analysis procedures, 

the following limitations of this study are presented in the next points along with future 

research recommendations and directions. 

 The study focused on safety leadership competencies and behaviours in the Saudi 

construction industry. It addressed the extent to which leaders’ competencies and 

behaviours influence safety performance. However, due to time restrictions, no 

chance was available to compare how safety performance could be influenced in other 

industries. Thus, further or comparative research study is recommended for future 

directions.  

 Empirical analyses of the data, derived from the questionnaire surveys, were collected 

to establish the research findings of this study. As a questionnaire survey was 

approached, a limitation in the ability to control the respondent’s interpretation of the 

items is present. This is a common major limitation for all researchers who choose to 

use this approach (Chen, 2007). The respondent’s perceptions in this method of data 

collection may or may not reflect the actual situation.  

 The use of a cross-sectional design could only provide a “snap-shot” of the safety 

situation in the Saudi construction industry, specifically leadership behaviour 

practices and safety performance. Thus, a longitudinal design approach is suggested 

to form a better understanding of how they are affected. 

 The research study assessed the influence of leadership competencies on leadership 

behaviour and safety performance but lacked to establish a cause and effect model. 

Hence, further research into the cause and effect relationship is recommended. This 

will assist in developing a better understanding of the competencies and their links 

with leadership behaviour and safety performance.    
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 Future research in increasing the sample size of the questionnaire survey should be 

considered to help in the generalisability of the empirical model and strengthening its 

validity. To further strengthen the validity, a qualitative approach is recommended in 

the future direction.    

 Closure 8.4
The current research study was conducted due to the need for reaching a flexible leadership 

style for construction safety leaders. The aim of the study was to investigate the relationships 

of leadership competencies, and their influence on leadership behaviour and construction 

safety performance. To accomplish the aim of the study, a conceptual model was developed 

based on the theoretical foundation that was built up from the literature review. The model 

comprises three leadership competencies, namely, emotional, social, and cognitive 

competencies, along with four safety leadership behaviours and two types of safety 

behaviour. To assess and refine the conceptual model, a series of quantitative approaches 

were employed, in particular, Principal Component Analysis/Exploratory Factor Analysis 

(PCA/EFA), Regression Analysis, Confirmatory Factor Analysis (CFA), and Structural 

Equation Modeling (SEM). These approaches were performed based on the data that were 

collected from managers and employees who play the same safety role as project managers in 

the Saudi construction industry, through a questionnaire survey. 

Underpinned by the research results, additional light on safety leadership was shed by the 

empirical evidence that displayed the relationships among three leadership competency 

constructs (emotional, social, and cognitive) and their valuable contribution in improving the 

influence of leadership behaviour and safety performance for safety leaders within the 

construction industry. Practical implications were also provided to construction safety leaders 

through a model that demonstrated the mechanism for effective safety leadership behaviour 

and enhanced safety performance through promoting leadership competencies. Safety leaders 
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may benefit from this model in diagnosing and improving their leadership competencies, 

possibly enhancing their safety performance. Finally, research limitations and 

recommendations for future research in this field were presented at the end of this thesis for 

researchers who are willing to extend on the knowledge based on the findings of this study. 
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Appendix A 
 

Example on the Factors’ Analysis Calculation 

“Influence of Achievement Orientation and Adaptability 

Competency on Participation Safety Behaviour (Mediation 

Role of Visibility & Leading by Example)” 
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Multiple regression analyses were conducted to assess each component of the hypothesised 

mediation model (see Figure A-1). Table A-1 demonstrates that all three variables were 

significantly correlated, namely, Achievement Orientation and Adaptability competency and 

visibility and leading by example (r = 0.578, p < .001), visibility and leading by example and 

participation safety behaviour (r = 0.675, p < .001) and Achievement Orientation and 

Adaptability competency and participation safety behaviour (r = 0.595, p < .001). 

Table A- 1: Correlation results for AOA-LB3-SPP 

Variable 

Achievement 

Orientation 

and 

Adaptability 
Competency 

Visibility & 

Leading by 

Example 

Participation 

Safety Behaviour 

Achievement 

Orientation and 

Adaptability 
Competency 

1 
  

Visibility & Leading 

by Example 
0.578 1 

 

Participation Safety 

Behaviour 
0.595 0.675 1 

 

It was found that Achievement Orientation and Adaptability competency significantly predicted 

visibility and leading by example (Path A), b = 0.598, BCa 95% CI [0.468, 0.729], p < .001. 

The direct effect of Achievement Orientation and Adaptability competency on participation 

safety behaviour was found to be significant (Path C), b = 0.642, BCa 95% CI [0.501, 0.782], 

p = .001. Specifically, Achievement Orientation and Adaptability competency accounted for 

35.5% of the variance in participation safety behaviour. Therefore, the first two mediation 

conditions were met. 

When added to the regression analysis, Achievement Orientation and Adaptability competency 

and visibility and leading by example collectively accounted for 51.9% in participation safety 

behaviour overall, F (2, 178) = 79.71, p < .001. It was found that the proposed mediator, 
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visibility and leading by example, significantly predicted participation safety behaviour (Path 

B), b = 0.524, BCa 95% CI [0.352, 0.712], p = .001 and uniquely accounted for 16.4% of the 

variance in participation safety behaviour. When visibility and leading by example was added 

to the regression analysis, the effect of Achievement Orientation and Adaptability competency 

on participation safety behaviour remained significant (Path C’), b = 0.332, BCa 95% CI 

[0.164, 0.495], p < .001, despite the strength of the relationship being diminished. This 

indicates that the proposed mediation model, partially mediates the relationship between 

Achievement Orientation and Adaptability competency and participation safety behaviour. 

Figure A-1 displays the paths relevant to the standardised regression coefficients. The direct 

relationship between Achievement Orientation and Adaptability competency competency and 

participation safety behaviour is indicated in parenthesis. 

 

Figure A- 1: Mediation model results for AOA-LB3-SPP 

 

A PROCESS analysis was conducted and revealed that the Achievement Orientation and 

Adaptability competency significantly predicted participation safety behaviour via its 

relationship to visibility and leading by example (Path A*B) b = 0. 287, BCa CI [0.1841, 

0.3974]. Also, the percentage of overall change (R2) in participation safety behaviour due to 
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Achievement Orientation and Adaptability competency via visibility and leading by example 

30%. This R2 value is considered a large effect size. 
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Dear Participant, 

My name is Hassan Alidrisi and I am a PhD student at Griffith University in Australia. I am currently 

conducting a research study into safety leadership in the construction industry. As you are a 

construction/project manager with safety responsibilities, I am inviting you to participate in this 

research study by completing the online questionnaire, which is ethically approved by Griffith 

University with a reference number of 2017/248. Data obtained from the research will assist in 

gaining a better understanding on how managers’ safety actions can become more effective. 

I would be very grateful if you devote 15-20 minutes of your time to complete the questionnaire. 

Your personal details will not be required and your answers will be dealt with in a STRICTLY 

CONFIDENTIAL manner. Information obtained will be used for academic purposes only. All 

research data (survey responses and analysis) will be retained in a password protected electronic file 

at Griffith University for a period of five years before being destroyed. There is no known risk for 

completing the questionnaire. Participation is completely voluntary and you may withdraw from 

participation at any time. If you choose to participate, it is encouraged that you answer the 

questionnaire reflecting current practice for study result validity. A summary of the findings from the 

study will be made available. Participants wanting a copy should directly contact Hassan Alidrisi by 

email at hassan.alidrisi@griffithuni.edu.au  

Thank you for your time, it is much appreciated. If you have any questions, please feel free to contact 

me on my Australian number +61 4 2219 3620 or my Saudi number +966 5 5360 2620, or by email at 

(hassan.alidrisi@griffithuni.edu.au). You can also contact my supervisor, Prof. Sherif Mohamed, by 

email at (s.mohamed@griffith.edu.au).  

Griffith University conducts research in accordance with the National Statement on Ethical Conduct 

in Human Research. If you have any concerns or complaints about the ethical conduct of this research 

project, you are encouraged to contact the Manager, Research Ethics on +61 7 3735 

4375 or (research-ethics@griffith.edu.au). 

 

Sincerely, 

Hassan Alidrisi                                                                                     Prof. Sherif Mohamed 

PhD Candidate                                                                                      Research Supervisor 

Griffith School of Engineering                                                             Griffith School of Engineering 

Griffith University – Gold Coast                                                          Griffith University – Gold Coast 

QLD 4222                                                                                             QLD 4222   

Australia                                                                                                Australia                                                                         
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Section 1 

 

         Please answer the following questions about your background and experience. 

 

1- What is your job title? 

      Project Manager      Safety Manager       Construction Site Manager       Others: ………   

 

2- How long have you been working in the construction industry in Saudi Arabia? 

      Less Than 1 Year           1 to 5 Years        5 to 10 Years     More Than 10 Years 

 

3-  In your opinion, how would you rank your work site’s safety performance compared 

to other work sites’ safety performance?    

               Above the Average           Same as the Average           Below the Average 

 

Section 2 
 

1- To what extent do your site team members participate in identifying safety problems? 

      Never           Rarely        Sometimes     Often      Always 

 

2- To what extent do you solicit opinions from your site team members before making 

final decisions regarding safety? 

Never           Rarely        Sometimes     Often      Always 

 

3- To what extent do your site team members have the power to implement changes to 

ensure safety? 

Never           Rarely        Sometimes     Often      Always 

 

4- How often do you ask your site team members if they know a safer way to perform 

the task you are trying to accomplish? 

      Never           Rarely        Sometimes     Often      Always 

 

 

Section 3 
 

To manage safety effectively, one needs to work with a variety of team members. In this 

context…  

 

1- Do your site team members know how satisfied you are with them working safely 

under time pressure? 

      Not at All      A Little     A Fair Amount     Quite a Bit       A Great Deal 

 

2- How well do you understand safety related problems raised by your site team 

members? 

      Not at All      A Little     A Fair Amount     Quite a Bit       A Great Deal 

 

3- How well do you recognize your site team members’ potential for making sound 

judgment on behalf of the team? 

       Not at All      A Little     A Fair Amount     Quite a Bit       A Great Deal 
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4- Regardless of the amount of formal authority you have, what are the chances that you 

would use your power to help your site team members solving their safety related 

problems? 

         None      Small      Moderate       High       Very High 

 

5- Regardless of the amount of formal authority you have, what are the chances that you 

would support your site team member actions, even if it is at your expense? 

  None      Small      Moderate       High       Very High 

 

6- To what extent do you have enough confidence that your site team members would 

defend and justify your decision if you were not present to do so? 

       Strongly Disagree         Disagree         Neutral      Agree       Strongly Agree 

     

7- How would you characterize your working relationship with your site team members? 
Extremely Ineffective      Worse Than Average       Average       Better Than Average        Extremely Effective 

 

 

Section 4 
 

As a manager with safety responsibility, how often do you… 

 

1- Set high standards for safety performance? 

       Never           Rarely        Sometimes     Often      Always 

 

2- Lead by example in acting safely? 

       Never           Rarely        Sometimes     Often      Always 

 

3- Work as safely as anyone in your work team? 

       Never           Rarely        Sometimes     Often      Always 

 

4- Show concern for your site team members’ well-being and safety? 

       Never           Rarely        Sometimes     Often      Always 

 

5- Find time to formally discuss safety with your site team members? 

        Never           Rarely        Sometimes     Often      Always 

 

6- Find time to informally discuss safety with your site team members? 

        Never           Rarely        Sometimes     Often      Always 

 

7- Stay in touch with your site team members to follow through safety issues? 

        Never           Rarely        Sometimes     Often      Always 

 

8- Give your site team members honest, fair assessment and response about their safety 

performance? 

        Never           Rarely        Sometimes     Often      Always 
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Section 5 
 

As a manager with safety responsibility, how often do you… 

 

1- Try to bring about improved safety procedures at your workplace? 

Never           Rarely        Sometimes     Often      Always 

  

2- Try to implement practical solutions to pressing safety problems? 

            Never           Rarely        Sometimes     Often      Always 

 

3- Try to develop procedures and systems that are effectively safe in the long term, 

even if they may slow productivity? 

             Never           Rarely        Sometimes     Often      Always 

 

4- Try to deal with the root cause of things that might go wrong on site? 

Never           Rarely        Sometimes     Often      Always 

 

5- Spend time planning how to prevent recurring safety problems? 

Never           Rarely        Sometimes     Often      Always 

 

6- Generate creative ideas to improve safety? 

Never           Rarely        Sometimes     Often      Always 

 

7- Try new techniques or technologies to improve safety? 

Never           Rarely        Sometimes     Often      Always 

 

8- Promote and champion safety ideas? 

Never           Rarely        Sometimes     Often      Always 

 

9- Communicate your views about safety issues to others, even if others may 

disagree with you? 

Never           Rarely        Sometimes     Often      Always 

 

10- Speak up and encourage your site team members in the workplace to get involved 

with safety issues that affect the team performance? 

Never           Rarely        Sometimes     Often      Always 
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Section 6 
 

As a manager with safety responsibility, how would you rate the level of your team members 

in …  

 

1- Using the appropriate personal protective equipment as indicated by the site safety 

plan? 

      Very Low          Low          Moderate          High          Very High 

 

2- Correctly inspecting and testing all personal protective equipment?  

      Very Low          Low          Moderate          High          Very High 

 

3- Communicating with your site team members while wearing personal protective 

equipment? 

      Very Low          Low          Moderate          High          Very High 

 

4- Properly performing work while wearing personal protective equipment? 

      Very Low          Low          Moderate          High          Very High 

 

5- Appropriately making decisions about the use of monitoring equipment and the 

interpretation of instrument readings? 

Very Low          Low          Moderate          High          Very High 

 

6- Correctly using applicable hazard controls and equipment (e.g., physical barriers)? 

Very Low          Low          Moderate          High          Very High 

 

7- Taking general precautions and meeting permit requirements for confined space 

work? 

Very Low          Low          Moderate          High          Very High 

 

8- Properly disposing materials and/or equipment that pose a health risk? 

Very Low          Low          Moderate          High          Very High 

 

9- Appropriately taking action to prevent recurrence of injuries, illnesses, accidents, 

and/or near misses? 

Very Low          Low          Moderate          High          Very High 

 

10- Proactively, communicating potential exposure(s) to key personnel responsible for 

site safety? 

Very Low          Low          Moderate          High          Very High 

 

11- Appropriately reporting incidents, accidents, and/or illnesses? 

Very Low          Low          Moderate          High          Very High 

 

12- Actively engaging in the appropriate methods to notify your site team members and/or 

supervisors of emergency conditions? 

Very Low          Low          Moderate          High          Very High  

 

13- Using all necessary safety equipment to do the job? 

Very Low          Low          Moderate          High          Very High 
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14- Using the correct safety procedures for carrying out the job? 

Very Low          Low          Moderate          High          Very High 

 

15- Ensuring the highest levels of safety when carrying out the job? 

Very Low          Low          Moderate          High          Very High 

 

 

Section 7 
 

As a leader how often you demonstrate the following behaviour: 

 

1- I show awareness of my own feelings regarding safety concerns. 

      Never                 Rarely       Sometimes       Often            Always 

 

2- I acknowledge my own strengths and weaknesses within the safety context. 

Never                 Rarely       Sometimes       Often            Always 

 

3- I am able to describe how my feelings affect my safety actions. 

Never                 Rarely       Sometimes       Often            Always 

 

4- I understand the connection between upcoming safety issues and my own feelings. 

      Never                 Rarely       Sometimes       Often            Always 

 

5- I seek to improve safety conditions by setting higher goals. 

 Never                 Rarely       Sometimes       Often            Always 

 

6- I initiate safety actions to improve our work environment. 

Never                 Rarely       Sometimes       Often            Always 

 

7- I seek ways to do things in a safer manner. 

 Never                 Rarely       Sometimes       Often            Always 

 

8- I strive to improve my own safety performance. 

Never                 Rarely       Sometimes       Often            Always 

 

9- I apply safety standard procedures flexibly. 

Never                 Rarely       Sometimes       Often            Always 

 

10- I smoothly juggle multiple demands in safety related accidents. 

Never                 Rarely       Sometimes       Often            Always 

 

11-  I plan suitable overall strategy, goals, or projects to cope with unexpected safety 

related accidents. 

Never                 Rarely       Sometimes       Often            Always 

 

12-  I consider safety when I shift priorities and experience rapid change. 

      Never                 Rarely       Sometimes       Often            Always 

 

13-  I act safely even in emotionally charged situations. 

Never                 Rarely       Sometimes       Often            Always 
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14-  I remain composed, even in unsafe situations. 

 Never                 Rarely       Sometimes       Often            Always 

 

15-  I control my impulses appropriately in unsafe situations. 

Never                 Rarely       Sometimes       Often            Always 

 

16-  I remain calm in stressful unsafe situations. 

Never                 Rarely       Sometimes       Often            Always 

 

17-  I see safety rules as work enabler rather than work constraint. 

Never                 Rarely       Sometimes       Often            Always 

 

18-  I see the positive side in people expressing their safety concerns more often than the 

negative side. 

Never                 Rarely       Sometimes       Often            Always 

 

19-  I see learning opportunities in safety incidents rather than punishing or blaming. 

Never                 Rarely       Sometimes       Often            Always 

 

20-  I am optimistic when thinking about future safety performance. 

Never                 Rarely       Sometimes       Often            Always 

 

21-  I believe our safety record in the future will be better than the previous one(s). 

 Never                 Rarely       Sometimes       Often            Always 

 

22-  I understand others’ concerns about safety by listening attentively. 

Never                 Rarely       Sometimes       Often            Always 

 

23-  I understand others from different backgrounds who are concerned or not concerned 

about safety. 

 Never                 Rarely       Sometimes       Often            Always 

 

24-  I understand reasons for someone else’s unsafe actions at work. 

      Never                 Rarely       Sometimes       Often            Always 

 

25-  I understand others’ perceptions of safety rules when they are different from my own. 

Never                 Rarely       Sometimes       Often            Always 

 

26-  I understand the importance of social networks in improving our safety performance. 

Never                 Rarely       Sometimes       Often            Always 

 

27-  I understand the team’s or organization’s unspoken rules that might affect safety. 

Never                 Rarely       Sometimes       Often            Always 

 

 

28-  I understand the informal processes by which work gets done in the team or 

organization. 

      Never                 Rarely       Sometimes       Often            Always 

 

29-  I understand the informal structure in the team or organization. 
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      Never                 Rarely       Sometimes       Often            Always 

 

30-  To avoid unsafe situations, I try to resolve conflicts by finding a solution that 

addresses everyone’s interests. 

Never                 Rarely       Sometimes       Often            Always 

 

31-  To avoid unsafe situations, I try to resolve conflict by openly talking about 

disagreements with those involved. 

      Never                 Rarely       Sometimes       Often            Always 

 

32-  To avoid unsafe situations, I try to resolve conflict by finding common ground 

position everyone involved can endorse. 

      Never                 Rarely       Sometimes       Often            Always 

 

33-  When resolving conflict, I de-escalate the emotions in the situation. 

      Never                 Rarely       Sometimes       Often            Always 

 

34-  I provide feedback which others find helpful for their safety performance 

development. 

      Never                 Rarely       Sometimes       Often            Always 

 

35-  I coach and mentor others about safety. 

      Never                 Rarely       Sometimes       Often            Always 

 

36-  I personally invest time and effort in developing others safety performance. 

      Never                 Rarely       Sometimes       Often            Always 

 

37-  I provide on-going safety mentoring. 

      Never                 Rarely       Sometimes       Often            Always 

 

38-  In safety matters, I convince others by getting support from key people. 

      Never                 Rarely       Sometimes       Often            Always 

 

39-  In safety matters, I convince others by appealing to their self-interest. 

      Never                 Rarely       Sometimes       Often            Always 

 

40-  In safety matters, I convince others by engaging them in discussion. 

      Never                 Rarely       Sometimes       Often            Always 

 

41-  I anticipate how others will respond when trying to convince them. 

      Never                 Rarely       Sometimes       Often            Always 

 

42-  I lead by building pride in the group. 

      Never                 Rarely       Sometimes       Often            Always 

 

43-  I lead by bringing out the best in people. 

      Never                 Rarely       Sometimes       Often            Always 

 

44-  I lead by inspiring people and articulating a compelling vision for our safety. 

      Never                 Rarely       Sometimes       Often            Always 
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45-  I lead others by creating a positive emotional environment. 

      Never                 Rarely       Sometimes       Often            Always 

 

46-  I work well in teams by being respectful of others. 

      Never                 Rarely       Sometimes       Often            Always 

 

47-  I work well in teams by being supportive and encouraging the participation of 

everyone present. 

      Never                 Rarely       Sometimes       Often            Always 

 

48-  I work well in teams by soliciting others’ input regarding safety. 

      Never                 Rarely       Sometimes       Often            Always 

 

49-  I work well in teams by encouraging cooperation in safety matters. 

      Never                 Rarely       Sometimes       Often            Always 

 

50-  I see a situation as multiple cause and effect interactions impacting safety. 

      Never                 Rarely       Sometimes       Often            Always 

 

51-  I explain how certain things affect others resulting in a particular outcome that may 

affect safety. 

      Never                 Rarely       Sometimes       Often            Always 

 

52-  I consider safety when explaining complex processes. 

      Never                 Rarely       Sometimes       Often            Always 

 

53-  I explain an accident in terms of how multiple factors involved affect each other and 

consequently affect safety. 

      Never                 Rarely       Sometimes       Often            Always 

 

54-  I see a safety related accident as a set of cause and effect relationships. 

      Never                 Rarely       Sometimes       Often            Always 

 

55-  I perceive similarities among different types of situations. 

      Never                 Rarely       Sometimes       Often            Always 

 

56-  I identify patterns or trends in seemingly random information. 

      Never                 Rarely       Sometimes       Often            Always 

 

57-  I perceive common trends in work accidents. 

      Never                 Rarely       Sometimes       Often            Always 

 

58-  I use examples or stories to describe themes or patterns in an accident. 

      Never                 Rarely       Sometimes       Often            Always 

 

59-  I interpret a new situation by using a story relating it to a different type of situation. 

      Never                 Rarely       Sometimes       Often            Always 
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