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Background
The South African mining industry is continuously challenged to attain safety and health standards equivalent to international benchmarks in elimination of hazards and fatalities.  Safety and health can significantly be addressed by continuous monitoring and improving of behaviors that impact positively on safety and health in the mining industry.

Aim
The purpose of this study was to propose a solution to monitor behavior change from interventions related to the people-centered adoptions of leading practices in South African mines and to develop a survey instrument that is valid and reliable for measuring and comparing behaviors of leaders and those affected by the leading practice adoption system.  

Methodology
A participatory behavior monitoring model documented by researchers such as Kusek and Rist (2004) was adopted for the study which included identification of desired behaviors aimed at improving safety and health. A survey instrument in form of a questionnaire was development for use in behavior change monitoring.  

The data for this study was collected quantitatively to ascertain the relevance of behaviors such as effective relationships, communication, technical competence, ethics and emotional intelligence.  The collected data was further used to ascertain the validity and reliability of the survey instrument. The Statistical Package for Social Sciences information technology system was used to analyze data.

Findings of Literature Review
The findings of literature revealed that effective relationships demonstrated through mutual trust, care, respect for diversity, employee recognition and team building have a positive impact health and safety.  Equally, effective communication by engaging with one another, role modelling, involving, vision articulation, motivation and stimulation impact positively on health.
It was further revealed that technical competence demonstrated through effective control of resources, technical competence, delegation and subordinate development ensures positive safety and health.  Ethical behavior as well as emotional intelligence was also identified as factors that impact positively on health.

The findings of literature revealed that all behaviors mentioned above are relevant and highly practiced in South African mines with the exception of trust, care and ethical behavior.

Findings from the Survey
A result of desired behaviors was obtained showing that behaviors such as effective relationships, communication, technical abilities, ethical behavior and emotional intelligence are essential in enabling a positive health and safety climate in the South African mining context.  

Furthermore, results of the Cronbach’s Alpha Coefficient and the Keiser-Meyer Olkin Criterion confirmed the validity and reliability of the survey instrument developed for measuring and comparing behaviors in the leading practice adoption system.  

Conclusions
Monitoring of behavior change can be enhanced by using a valid and reliable survey instrument and monitoring model that monitors effective relationships expressed through trust, care, respect for diversity, employee recognition and team building; effective communication by involving and engaging with one another, through motivation and stimulation, by vision articulation and allowing participation by all; technical abilities exhibited through effective control of resources, technical competence, subordinate development and delegation of authority; ethical behavior through social responsibility and professional work ethics and emotional intelligence through self-awareness and self-management. 

Recommendations
For successful monitoring of behavior change from interventions related to the adoptions of leading practices, a behavior monitoring model was recommended with associated desired behaviors to be monitored and a survey instrument to use in monitoring.  Suggestions for further research were also provided.
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[bookmark: _Toc404949523]	INTRODUCTION AND BACKGROUND
[bookmark: _Toc404949524]Purpose of the study
[bookmark: _Ref25396392][bookmark: _Toc141172732][bookmark: _Toc141172804][bookmark: _Toc141173472][bookmark: _Toc141173538][bookmark: _Toc184011854][bookmark: _Toc378917379]The purpose of this research was to explore the best possible way to measure and monitor behavior change related to the people-centered adoption of leading practices (LP) in South African mines.  The ultimate goal was to develop a survey instrument that is valid and reliable for measuring and comparing behaviors of leaders and those affected by the leading practice adoption system.  

Currently, there’s a large amount of literature documented on methods used in monitoring and measuring behavior of leaders and subordinates which have been presented by scientists such as McArthur (1997) and Kusek and Rist (2004).  The common methods used are participatory, traditional and self- monitoring and evaluation methods which have common themes such as defining outputs or indicators, measuring and providing feedback for continuous improvement. 

However no evidence of literature is present  to demonstrate application of methods to effectively monitor and measure behavior change in South African mines, particularly after the Mining Industry Occupational Safety and Health (MOSH) introduced a leading practices system for adoption by all mines in 2011. 

The current study sought to fill this gap and extend the knowledge of the best way to monitor and measure behavioural change in order to achieve the desired safety and health outcome in the mining industry in South Africa.
[bookmark: _Toc404867918][bookmark: _Toc404949525]Context of the study
The mining industry’s main objective and target with regards to safety and health in South Africa is to eliminate fatalities and injuries through continuous improvement equivalent to international benchmarks (Becker 2010). To achieve this, the mining charter in 2011 stipulated that all mines should implement the Culture Transformation Framework (CTF).  

“Leading Practices” is one of the five identified pillars for implementation in the CTF (Phakathi 2012).  LP in this context refer to occupational safety and health activities that can be enhanced to achieve zero harm in identified areas of operation within mines (Phakathi 2012).

Implementation of LP’s has been effected by the MOSH, which is the occupational safety and health authority within the South African Chamber of Mines (COM) by formulating a “Leading Practice Adoption System”.  The system entails identification of areas and issues of high risk at source mines which are then prioritized for adoption as LP’s and demonstrated at other mines (Van Der Merwe 2012).  The areas identified and included in the adoption system are falls of ground, transport and machinery, noise and dust

For the adoption to be successful, LP’s should be incorporated in technologies, processes/practices, in leadership behavior and in behavior communications (Van Der Merwe 2012).  A number of mines have adopted and implemented LP’s across various commodities.  The adoption process requires measurement and demonstration of success thereof for visible baseline comparison, benchmarking, evaluation and improvement of LP’s.  

Change in the behavior of leaders and those affected by the adoption process to “desired leadership behaviors”, has been identified as crucial to the success of the LP adoption process and a sole differentiator between processes and other technology transfer methods in the system (MOSH 2014).  There’s also a need to measure the extent to which leaders and those affected by the adoption have changed undesired aspects of behavior to the desired leadership behaviors.

In the context of health and safety related practices, it is important to measure and monitor leadership behavior in the immediate term as this ensures a sustained commitment to the reduction of incidents, accidents and illnesses that may only become apparent in the long term.  Thus measuring and monitoring the shift in leadership behavior towards desired behavior is paramount to the success of the LP adoption process.
[bookmark: _Toc378917380][bookmark: _Toc404867919][bookmark: _Toc404949526]The Monitoring and Measuring Framework
Currently, there are three major Monitoring and Evaluation (M&E) methods that are widely documented and applied in a number of organizations for various scenarios.  Kusek and Rist (2004) and Estrella and Gaventa (1997) identified them as Conventional or Traditional M&E, Participatory or Results-Based M&E and Self-Monitoring and Evaluation systems.  This study only considered the first two monitoring models due to their interactive nature. 
According to Estrella and Gaventa (1997), Conventional M&E is where leaders make hierarchical decisions and dictate work methods down the managerial line to the man on the shop floor.  Management is mostly interested in achieving particular targets with little regard to how they are achieved, and instructions are mostly designed to address compliance without providing measurement of success or failure of how the output came about (Kusek and Rist 2004).  

Contrary to the Conventional M&E model is the Participatory M&E model which is a process where people work, learn, solve problems together and refine programs by gathering and using information thereby making monitoring useful for all stakeholders as there is room for continuous improvement (Gill et al 2005).  In this model, stakeholders at every level identify, define and measure success by providing information about program progress that is accessible and meaningful in order to improve on baselines (Kusek and Rist 2004).    

The CTF proposed by the mining charter is people-centred and promotes a developmental environment where people work, learn and solve problems together.  Thus the Participatory M&E model is better aligned to the CTF mandate than the Conventional M&E as it has the provision to monitor and measure behaviour change to enable continuous engagement and improvement of adoptions.
Therefore, this study adopted the Participatory M&E model as the framework to guide behaviour change monitoring in the LP adoption system in South African mines. 
[bookmark: _Toc378917381][bookmark: _Toc404867920][bookmark: _Toc404949527]A Model for Monitoring and Measuring Behavior in LP’s
Researchers have adopted various participatory models to sustainably monitor and evaluate behaviours in different contexts (McArthur 1997; Kusek and Rist 2004).  However, a few themes such as defining outputs/indicators, measuring and feedback are consistent in all the models.  These themes are fundamental to sustainable monitoring and evaluation of variables before and after implementation.  
The present study adopted these models and modified them slightly to ensure alignment with guidelines of the CTF as shown in Figure 1:  
 (
Identify Desired Behavior
Train Desired Behavior
Improve
Implement
Feedback
Monitor
Continuous Improvement
)
[bookmark: _Toc378774537]
[bookmark: _Toc404866918][bookmark: _Toc404944487]Figure 1 – Leading Practice Behavior Monitoring Model

Figure 1 shows a monitoring model that begins with identifying desired behavior followed by training leaders and those affected by the adoption process about the importance of the identified desired behaviors in order to achieve intended output.  Desired behavior is then implemented and monitored over a certain period of time.  Feedback is then provided on whether desired behavior has been achieved or not.  Finally, a review is conducted to effect continuous improvement where necessary. 
[bookmark: _Toc404867921][bookmark: _Toc404949528]The Desired Leadership Behavior
The behavior of leaders and those affected by the LP adoption which is prescribed by the MOSH is that which gravitates towards influencing and enhancing a positive health and safety climate within South African mines.  

Desired leadership behaviors incorporated in the leadership behavior plan and behavioural communication plan of the MOSH process were derived from expert commentary and mental models administered on stakeholders in which they expressed what they wanted to see their leaders do or not do (MOSH 2014).  

Literature has shown that there are various ways in which leaders can behave to influence their environments as observed by Bennis and Nanus (1985), Yukl (2002), Daft (2002) and Kouzes and Posner (2007). However, influencing with a view to enhance a positive safety and health climate can be achieved through the following behavior attributes:
· Influencing Tactics (FU and Yukl 2000)
· Effective Relationships (Bridges 1991; Spartz 1998)
· Effective Communication (Blank 2001; Davis 2004)
· Competent Technical Abilities (Daft 2002)
· Ethical Behavior (Davis 2004)
· Emotional Intelligence (Goleman et al 2002)
This study adopted these behavioural attributes for incorporation in the behavior monitoring model. 
[bookmark: _Toc404867922][bookmark: _Toc404949529]The Behavior Monitoring Solution
It became necessary to establish the relevance of the proposed behavioural attributes in South African mines and develop a monitoring instrument.  This was achieved by formulation a problem statement, reviewing relevant literature, deriving and testing hypotheses upon which to base recommendations for a monitoring solution. 

[bookmark: _Toc404867923][bookmark: _Toc404949530]Problem statement
[bookmark: _Toc404867924][bookmark: _Toc404949531]Main problem
Behavior change of leaders and those affected by the leading practices adoption is not clear and is undefined thereby causing a challenge in determining the success of the people-centered outcome of the adoption process.




[bookmark: _Toc404867925][bookmark: _Toc404949532]Sub-problems
Establish the extent to which leaders and those affected by the LP adoption process have changed the following behaviors to enhance a positive safety and health climate in South African mines.
· Effective Relationships 
· Effective Communication 
· Technical Abilities 
· Ethical Behavior
· Emotional Intelligence 

[bookmark: _Toc404867926][bookmark: _Toc404949533]Significance of the study
This research is the first of its kind as no literature on best methods for monitoring and measuring behavioural change in LPs in the South African mining industry is documented.  This study will add new insights into the best approach for monitoring and measuring behavior changes at mines through adoption of LPs. 

The study will be of great value to individual mines as the recommended model to monitor behavior change will ensure reduction of hazards and fatalities that are rampant in the mining industry.  Change in behaviors will become apparent leading to mitigating action thereby achieving zero harm targets.

The implementation of the CTF will become more feasible due to a model that monitors and measures behavior change including self- assessment and independent verification of result.  

The recommended model will enable continuous improvement due to benefits of baseline hindsight from the outcomes and also show strengths and weaknesses in the behavioural change plan and how implementations where done.

[bookmark: _Toc404867927][bookmark: _Toc404949534]Delimitations of the study
The scope of this study only included mining operations that have implemented LPs within South African mines. 
[bookmark: _Toc404867928][bookmark: _Toc404949535]Assumptions
It is assumed that:
a) Methods of data collection and analysis are accurate and yielded accurate 
results within the bounds of the research methodology.
b) Respondents in this research have given their honest opinion to questions in 
the research questionnaire.
c) The sample for this research is representative of the population in the South 
African mining industry.

d) Conclusions drawn from the research results are not biased in anyway.
































[bookmark: _Toc404949536]	LITERATURE REVIEW

Introduction 
The first objective of SIM 13-01-02 was to conduct a review of both national and international previous research studies with particular reference to behaviors that enhance positive health and safety in the work place.

The main objectives of this review were to establish the relevance of behaviors that enhance positive safety and health in South African mines as well as review the current state of these behaviors.  

The data-search strategy involved searching South African and international literature using both the Internet and library databases which included books, journals, newsletters, magazines and newspapers. Various sources of published studies were used to locate relevant studies. Databases of published journal articles such as ProQuest, Science direct and Google scholar were primarily used for this purpose.  

The criteria for selecting articles and reports were that they were peer-reviewed and relevant to mining and labor intense industries such as engineering and manufacturing. 
The literature revealed gave insights into behaviors that enhance positive health and safety.  The current state of these behaviors was established.

Background
The South African mining industry is particularly looking to its own stakeholders for demonstrable and tangible results regarding matters of safety and health in the reduction of fatalities, injuries and hazards.  As pointed out in the previous section, the LP adoption system has been implemented to improve safety and health standards within mines in South Africa. 

Change in behaviors of leaders and those affected by the adoption process to “desired leadership behaviors”, has been identified as critical to the success of the LP adoption process (MOSH 2014).  There’s also a need to measure the extent to which leaders and those affected by the adoption have changed undesired aspects of behavior to the desired leadership behaviors.  
Several factors are known to influence change in behavior of leaders and subordinates for different contexts, but can be broadly categorized into internal and external factors (Yukl 2002).  Internal factors such as effective relationships, communication, technical abilities, ethical behavior and emotional intelligence were reviewed in this study as they are known to influence leadership behavior with the intention to improve safety and health standards. 

The literature review structure is presented in the diagram below. 
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2 Literature Review on Leadership Behavior Change 
2.1 Relationships
2.2 Communication
2.3 Technical Ability
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[bookmark: _Toc404867930][bookmark: _Toc404949537]Relationships
Researchers such as Cufaude (1999) and Bennis and Nanus (1985) have shown that relationships in the workplace affect performance positively or negatively to a large extent. Relationships are influenced by how people individually interact with one another while at work.  Good working relationships are known to enhance performance while the opposite is true of bad relationships (FU and Yukl 2000).  Healthy relationships are particularly important in environments where personal interactions determine a positive safety climate outcome.  Such environments require authentic leadership in order to build effective relationships (Ungerer et al 2013).  

Various studies have shown that the effectiveness of leaders in building relationships is largely determined through expression of trust (Bridges 1991), care (Spartz 1998), recognition of employees (Luthans 2000), team building and winning people over (Spartz 1998) and respect for diversity (Esty et al 1995).
1 [bookmark: _Toc399852917][bookmark: _Toc399855303][bookmark: _Toc400616308][bookmark: _Toc400632642][bookmark: _Toc401653575][bookmark: _Toc401653703][bookmark: _Toc401653805][bookmark: _Toc401658512][bookmark: _Toc401669294][bookmark: _Toc401669517][bookmark: _Toc401669661][bookmark: _Toc401669800][bookmark: _Toc401670089][bookmark: _Toc401670204][bookmark: _Toc401757378][bookmark: _Toc401832347][bookmark: _Toc401834196][bookmark: _Toc401834942][bookmark: _Toc401835289][bookmark: _Toc401835520][bookmark: _Toc404732819][bookmark: _Toc404733202][bookmark: _Toc404733339][bookmark: _Toc404734522][bookmark: _Toc404764534][bookmark: _Toc404853509][bookmark: _Toc404866953][bookmark: _Toc404867931][bookmark: _Toc404940644][bookmark: _Toc404940715][bookmark: _Toc404942816][bookmark: _Toc404944246][bookmark: _Toc404944425][bookmark: _Toc404945896][bookmark: _Toc404945975][bookmark: _Toc404949538]
[bookmark: _Toc399852918][bookmark: _Toc399855304][bookmark: _Toc400616309][bookmark: _Toc400632643][bookmark: _Toc401653576][bookmark: _Toc401653704][bookmark: _Toc401653806][bookmark: _Toc401658513][bookmark: _Toc401669295][bookmark: _Toc401669518][bookmark: _Toc401669662][bookmark: _Toc401669801][bookmark: _Toc401670090][bookmark: _Toc401670205]
[bookmark: _Toc404867932][bookmark: _Toc404949539]2.1.1	Building Trust
The ability of leaders to build trusting relationships in organizations is fundamental to healthy relationships (Bridges 1991).  In other words, trusting relationships or lack thereof affect performance positively or negatively. 

There are many ways to describe trust in the workplace.  According to Mayer et al (1995), trust is where there’s an expectation that involved parties will perform a particular action with or without being monitored.  Drucker (1992) tends to concur with this view by asserting that trust is the conviction that the leader or subordinate is honest and means what they say in a consistent manner.  Key to Drucker’s point of view is that the action is consistently manifested over the passing of time which shows integrity and helps strengthen trusting relationships.

Bridges (1991), who successfully guided many large organizations through the early years of transition noted that trusting relationships are routed in past experiences and that the consequences of behavior over time appear to influence trust levels in the future.  In Cufaude’s view, trust is fragile and can be interpreted positively or negatively depending on the environment at any given point in time (Cufaude 1999).
Another view of trust in organizations is the concept of reciprocity where ability to trust each other is contagious between leaders and subordinates.  Put simply, leaders can only trust subordinates if they perceive subordinates to trust them and vice versa (Bennis and Townsend 1995).  Reciprocity of trust can be achieved through openness with one another. 

Looking at the current context of South Africa’s corporate status, leadership is still white male dominated with race changing down the seniority hierarchy despite efforts by government to balance the race ratio since 1994 (Fogel 2013).  This is synonymous to the patriarchal system and the legacy of apartheid where trust was a major issue among different races and genders.  If Bridges’ (2004) idea of trust relating to past experiences is anything to go by, trust in the mining industry in South Africa is rare and will take a long time to manifest in leadership and employees.  

Income parities evident in all sectors of the private industry in South Africa between leaders and lower level workers (Fenske 2004) are another clear indication of the disjoint between the two groups that could potentially impair reciprocity of trust as suggested by Bennis and Townsend.   

Although leadership in the LP adoption process is trained about the importance of building and sustaining trusting relationships (Cronje 2014), much effort and time is required before trust can actually develop.  It can therefore be easily assumed that leaders and those affected by the LP adoption process have not really changed behavior to build trusting relationships among themselves and their subordinates.
[bookmark: _Toc404867933][bookmark: _Toc404949540]2.1.2	Caring Behavior 
Caring has been defined by the Collins (2014) as “being compassionate, loving, kind, warm, soft, sensitive, tender, sympathetic, responsive, receptive, and considerate”.  These are adjectives that most researchers have used in their efforts to describe what it means for a leader to care for their subordinates.  For instance, Spartz (1998) established that effective leaders are emphatic about others and are emotionally attuned to them. This by implication means that caring leaders show compassion and are sensitive to the needs of their subordinates.  

Caring for employees has an inherent ability to build self-esteemed employees who are involved in daily operations of the business and are enthusiastic about their jobs (Carnegie 2012).  This in turn enables employees to take ownership of processes and activities in the organization.  This is particularly important in the mining environment where the ultimate goal is to enhance a positive health and safety climate which can only be achieved when all stakeholders take personal ownership of safety matters.

Caring as a behavioural trait is intertwined with trust as was established by Bennis and Townsend (1995) in their study of leadership strategies.  When there’s lack of trust between leader and employee, personal concern for the safety and wellbeing of the other becomes visibly absent.  The same argument goes for leaders treating subordinates with respect and dignity.  There has to be trust in order for care to manifest itself and vice versa.

As the case with trust discussed in the previous section is, little can be said about the caring relationships exhibited by leaders for employees in South African mines.  Living conditions of lower level workers in mines leaves much to be desired due to the apartheid legacy which promoted congestion, migrant labor and the concept of single-sex hostels (Strydom 2013).  This clearly shows lack of care for the basic need of shelter and general safety of the employees.  

The other indication of employee’s perception of care by employers has manifested itself in constant and radical strikes by unions within the mining industry of South Africa over the last five years (Yager et al 2013).  Although much of it has been due to disputes in remuneration, the bottom line still hinges on dissatisfaction in living conditions which could be improved by a caring leadership.

The two scenarios presented above give an indication that caring behavior in South African mining leadership is yet to be fully developed. 

Hypothesis 1 
The role of good relationships in the enhancement of a positive safety and health climate in South African mines cannot be over emphasized. Trusting relationships and caring leadership are fundamental relational behavior traits expected of leaders and those affected by the LP adoption process.  From the discussion in this subsection, it can be deduced that:    
H1:	Leaders and those affected by the LP adoption process have not improved behavior in building trusting and caring relationships to enhance a positive safety and health climate in South African mines.
[bookmark: _Toc404867934][bookmark: _Toc404949541]2.1.3	Respect for Diversity
Respecting diversity is broadly described as being able to acknowledge, understand,
accept, appreciate and celebrating differences among people with respect to age, class, ethnicity, gender, physical and mental ability, race, sexual orientation, spiritual practice, and public assistance statuses (Esty et al 1995).  The present study is particularly concerned about respect for diversity in race, gender and age.

It has become apparent that embracing diversity is a crucial factor in effectively managing people and is directly linked to performance in the workplace (Black Enterprise 2001).  According to Esty et al (1995), diversity is beneficial to organizations because there’s an acquisition of a diverse mix of educational qualifications, technical abilities, talents and experience.  In the same breath, inability to manage diversity promotes prejudices and discrimination of people who do not fall in the same bracket (Devoe 1999). This can become a recipe for unproductivity and undermine efforts to improve standards in the case of safety and health environments.

The South African industry seems to have made positive strides in the implementation of diversity as can be seen in the Annual Report issued by the COM for the year 2005-2006.  The report acknowledges that the people who work in the mining industry come from different backgrounds, gender and race due to the diverse nature of commodities involved, i.e. from platinum to diamonds and coal to sands.  For example, an article released by Moolman (2013) noted that there’s been an increase of women participation in the mining sector.  Since diversity is apparent in the mining industry generally, it can be assumed that diversity is respected by leaders and those affected by the LP adoption process. 
[bookmark: _Toc404867935][bookmark: _Toc404949542]2.1.4	Recognition of Employee’s Contribution
Workplace recognition is a demonstration that an employee’s efforts are recognized when they do something (Health Capsule 2006).  The recognition is aimed at making employees feel appreciated by their co-workers and superiors for their contributions to the company.  According to Luthans (2000), recognition is an effective leadership technique to reinforcing and motivating performance.  Workplace recognition can be in form of financial or non-financial rewards (Luthans 2000).  This study’s focus is on non-financial rewards.  

In order for recognition to be effective, it has to be sincere, done in the moment of action, within context, match the effort and be meaningful to the employee (Biro 2013).   According to the Health Capsule (2006), recognition can be expressed by greeting workers, saying or writing a note to say thank you, publicly praising action, celebrating a completed project, sharing information, asking workers for their professional opinions and helping workers who are overworked or going through a difficult time.

The natural reaction of workplace recognition is good mental health which enhances self-esteem and job satisfaction.  A study conducted by Glasscok and Gram (1995) showed that sincere appreciation of employee contribution is seen in the bottom line of all measurable aspects of corporations such as profits, customer loyalty and decrease in undesired behavior.

The COM released a report of facts and figures for the mining industry safety and health showing a steady decline in injuries of over 50% from 270 in 2003 to 112 in 2012.  A more accelerated decline ration is visible from 2008 onwards which can be attributed to improvements in working conditions due to general awareness, improvement in processes and the implementation of the LP adoption system in some sectors (Becker 2010).      
[bookmark: _Toc404867936][bookmark: _Toc404949543]2.1.5	Team Building 
Mining work is not an individual activity but teamwork requiring team effort.  Therefore building successful teams is very important in attaining desired performance levels particularly in the LP adoption process.  Team leadership and team building are intertwined in enabling team work.  Team spirit in the workplace is usually steered by leadership who set the tone that is filtered down throughout management to individual team members (Griffin et al 2001).

Studies by researchers such as Abbot (2003 and Zia (2011) have shown that team building in the workplace significantly contributes towards employee motivation and building trust among employees thereby ensuring better productivity.   A study by Abbot (2003) found that motivation and morale in individual team members define success of team output in teamwork situations.  The resultant motivation and morale is known to foster better relationships and open communication among employees which helps promote job satisfaction and retention (Zia 2011). Team building efforts go a long way in improving the working environment.  This is very much reflected in the quality of work delivered. 
Personal safety and health in South African mines has been improving steadily over the last 5 to 10 years (Becker 2010).  Adoption of LP’s has been understood to have contributed to the improvement in safety and health at work.  By inference, leaders and those affected by the adoption process have also improved their team building efforts as can be evidenced in the reduction of hazards. 

Hypothesis 2
The role of good relationships in the enhancement of a positive safety and health climate in South African mines cannot be over emphasized. Respect for diversity in teams, employee recognition and team-building are fundamental relational behavior traits expected of leaders and those affected by the LP adoption process.  From the discussion in this subsection, the following proposition is made:    

H2:	Leaders and those affected by the LP adoption process have improved relationships through recognition of employee contribution, respect for diversity and team building.
[bookmark: _Toc404867937][bookmark: _Toc404949544]Communication
Effective communication skills are widely understood to be the driving factor in assessing competent leadership in all organizations (Bass 1998).  Communication is a tool used to influence desired outcome and articulate a road map to achieving performance in organizations (Yukl 1998).  Leaders use communication skills to reach out to subordinates by getting them motivated, gaining their buy-in and making them implement planned decisions aimed at meeting set targets (Cohen and Bradford 1991; Davis, 2004).

[bookmark: _Toc399852926][bookmark: _Toc399855312][bookmark: _Toc400616317][bookmark: _Toc400632651][bookmark: _Toc401653584][bookmark: _Toc401653712][bookmark: _Toc401653814][bookmark: _Toc401658521][bookmark: _Toc401669303][bookmark: _Toc401669526][bookmark: _Toc401669670][bookmark: _Toc401669809][bookmark: _Toc401670098][bookmark: _Toc401670213]Mental models reviewed in the adoption of LP’s in South African mines have revealed that leaders can effectively communicate by engaging, role modelling, shared vision, motivation, stimulation and allowing participation (Cronje 2014).  Thus these aspects of communication are reviewed from literature in the following subheadings.  
[bookmark: _Toc404867938][bookmark: _Toc404949545]2.2.1	Engaging
Communicating to engage employees is firmly rooted in the influencing tactic called rationale persuasion which has been widely used by many organizations (Yukl et al 1996; Yukl and Tracey 1992).  Rationale persuasion is where the leader openly talks about what needs to be done, why it needs to be done and the benefits of doing something as opposed to not doing it (Yukl et al 1996).  Goleman (2000) refers to engaging as coaching or mentoring and directed about what needs to be done.

According to Yukl et al (1996), when leaders engage with their subordinates, performance indicators are agreed upon, rules are set and parameters defined so that everybody involved in the process is aware of expected outputs aligned to desired targets.  The visible output is co-operation and commitment by employees to achieve set targets Yukl et al (1996).

The LP adoption process requires engagement between supervisors and workers in order to get technology running smoothly and safely (Cronje 2014).  Furthermore, leaders and those affected by the adoption process are expected to engage as a way of providing information that is adequate, timely, honest and complete.  Failure to do so would result in an increase in injuries and fatalities thereby reflecting negatively on their overall performance.
[bookmark: _Toc404867939][bookmark: _Toc404949546]2.2.2	Role Modelling
A popularly known description of a role model is somebody whose behavior is imitated by others, whether good or bad (Bass 1998).  Role modelling is a way of communicating information that one believes in and lives by.  It is one of the popularly known leadership styles coined by Greenleaf in 1977 as servant leadership where things are done by example (Greenleaf 1977).  

Various studies on industrial psychology have shown that doing what one says and honestly living it increases the trust and respect of followers (Drucker 1992; Bass 1985).  According to Bass (1985), role modelling is an individualized consideration method that is applied to transform situations through observation.  Modelling is an effective tactic that leaders can use to influence behavior of subordinates because it is idealized and seen as sacrifices that leaders are willing to make in order to get something done (Conger and Kanungo 1988).  
Leadership in the LP adoption process is expected to lead by example and demonstrate personal commitment to safety symbolically in order for safety and health to be upheld.  
[bookmark: _Toc404867940][bookmark: _Toc404949547]2.2.3	Shared Vision
In a discussion group on leadership concepts within an engineering environment, Sabatini and Knox (1999) noted that a great leader effectively communicates a higher vision and motivates others to sacrificially, decisively and innovatively pursue common goals.  This is achieved through personal commitment, integrity, and support of others.  Goleman (2000) describes it as visionary leadership which is characterized by mobilizing people towards a broader vision.

Injuries and fatalities have decreased steadily over the last 5 to 10 years in South African mines (Becker 2010). This is as a result of a shared vision to improve safety and health in the mines which seems to have been articulated by leadership effectively.  It can therefore be deduced that leaders and those affected by the LP adoption process have also improved abilities to create and articulate a shared safety and health vision for all. 
[bookmark: _Toc404867941][bookmark: _Toc404949548]2.2.4	Motivation and Stimulation
Motivating and stimulating employee’s interest to perform beyond expectation is one aspect of effective leadership communication.  It is a leadership trait that is prevalent in transformational leadership styles commonly described as inspirational motivation and intellectual stimulation (Bass 1985).  Bass further points out that intellectual stimulation, is accomplished when the subordinates are motivated by their leader to think of new ways to accomplish tasks.  

Employee personal motivation and stimulation emanates from the respect and confidence demonstrated by leadership in their ability to perform (Yukl and Tracey 1992).  Thus recognition seems to be the precursor to feeling motivated and stimulated as it creates a strongly urge in employees to accomplish more than what is asked of them and perform beyond expectation.    

Applicable to employee motivation and stimulation in the safety and health context, is the theory of reasoned action researched by Gibbons et al (1998) in which they found that behavior intentions are a function of perceived outcome.  People generally tend to perform beyond expectation and put in more effort if there’s a perceived direct benefit to them.  

The theory of reasoned action discussed by Gibbons et al (1998) is particularly useful in South African mines because the safety and health outcome is beneficial to all stakeholders involved.  Therefore, it can be expected that leaders and those affected by the LP adoption process communicate effectively to motivate and stimulate subordinates to enhance a positive safety and health climate.
[bookmark: _Toc404867942][bookmark: _Toc404949549]2.2.5	Allowing Participation
Empirical evidence has shown that high performing organizations encourage a culture of employee participation where leaders provide a strong sense of direction while focused on involving others in activities (Higgs and Rowland 2003; Jaworski 2001; Fiedler 1964).

In a study conducted on former engineering graduates from Southern Illinois University – Carbonate, Davis (2004) established that “listening skills” are the most important non-technical skills needed to effectively manage team-based work environments.  Blank (2001) also lists “listening” in his 108 skills of natural born leaders.  He further elaborates that exceptional leadership is achieved through listening techniques.

Goleman (2000) refers to this kind of leadership style as democratic or participative in which input is solicited from all stakeholders in the organization.  It’s a kind of environment that engages in dialogue about day to day activities, processes and procedures.  

It is believed that the highest number of injuries and fatalities in the mining industry happen on the shop floor and affect workers who do the actual digging (Cronje 2014).  Therefore the highest impact of improvement in this environment would depend on the extent to which the voices and views of the workers on the ground are heard.  

Since there’s been a decline in injuries and fatalities in South African mines (Becker 2010), it can be assumed that leadership has created a culture of participation by all stakeholders involved.  In view of this, it can be concluded that leaders and those affected by the LP adoption process have been communicating effectively by enabling participation by all persons involved.

Hypothesis 3
Communication as a tool to enhance a positive safety and health climate in South African mines can be achieved if leaders and those affected by the LP adoption process engage and coach workers, become role models of safety, create and articulate the safety vision, allow free participation, motivate and stimulate workers to go an extra mile to achieve required standards.  From the review in this subsection, it is thus proposed that:    

H3:	Leaders and those affected by the LP adoption process have improved their communication behaviors to enhance a positive safety and health climate in South African mines.
[bookmark: _Toc404867943][bookmark: _Toc404949550]Management
Most researchers agree that managing is a far more hectic function than leading due to its multifaceted components, (Bass 1990; Gardner 1990; Kotterman 2006 and Yukl 2002).  They all agree that management involves supervising, planning, organizing, decision making, controlling, consulting and coordinating subordinates.  It is about attaining organizational goals in an effective and efficient manner through planning, organizing, staffing, directing and controlling organizational resources (Daft 2002).  According to Bass and Avolio (1994), management requires stabilizing and refining procedures to facilitate the achievement of objectives.  

In this study, control, technical competence, subordinate development and delegation as the components of management are considered for review.
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[bookmark: _Toc404867944][bookmark: _Toc404949551]2.3.1	Control
Effective management is about controlling organizational resources in order to meet set objectives (Daft 2002).  It means taking the overall objective set by leadership and operationalizing it so that it can materialize.  This involves planning, organizing, resourcing and ensuring smooth operation right to the intended output.

In the case of safety and health in mines, controlling entails setting goals, resourcing and clarifying member’s roles, expectations and duties with the aim of maintaining performance levels and enforcing rules and procedures that eliminate injuries and fatalities (Cronje 2014).  Improved safety and health standards in South African mines means controlling is being effectively executed by management.  Thus leaders and those affected by the LP adoption process can be expected to be in control of their processes.
[bookmark: _Toc404867945][bookmark: _Toc404949552]2.3.2	Technical Competence
Technical competence falls under the cognitive knowledge cluster of the authentic leadership model for successful organizations described by Ungerer et al (2013).  Notable themes in this cluster are wisdom and knowledge with meta-competencies being perspective, open-mindedness, curiosity and creativity.  It’s the ability to possess required technical knowledge of what needs to be done and being able to provide and manage resources for successful execution.  According to Spartz (1998), effective leaders understand the business they are in and possess technical capabilities and experience to achieve intended goals.  

Technical ability in the context of health and safety is a pre-requisite to effectiveness.  Knowledge enables management to provide adequate resources and remove systemic obstacles to a safe and healthy working environment.  Being technically competent enables leaders to anticipate unsafe situations thereby providing plans, tools and equipment to avert danger (Cronje 2014).  

The fact that there’s been accelerated improvement in safety and health standards in South African mines since 2008 is an indication that there’s an improvement of technical competence in management and can be expected of leaders and those affected by LP processes (Becker 2010).
[bookmark: _Toc404867946][bookmark: _Toc404949553]2.3.3	Subordinate Development
In this world of ever changing technologies and processes, employee development through formal training is essential to achieving success in organizations. Training employees is the act of planned effort on the part of the employer to facilitate learning and development of job related competencies (Raymond 2010).  It includes developing knowledge, skills or behaviors that are required for job performance.   

According to Lipman (2013) leaders tend to neglect employee development due to perceived time constraints, focusing of the here and now and sometimes due to the bureaucracy involved in organizing training.  Others tend to fast track demonstration of new technology and processes in order for workers to just get by without proper training.  This often leads to detrimental effects.  Workers in highly technical safety and health environments such as mines require proper training and demonstration of how to operate new equipment and run processes.  
Since the LP adoption process involves incorporation of new technology and equipment, subordinate development is a critical component of successful performance (Cronje 2014).  Considering the notable success achieved in incorporating new technology and processes in mines (Becker 2010), it can be expected that leaders and those affected by the LP adoption consider subordinate development as priority. 
[bookmark: _Toc404867947][bookmark: _Toc404949554]2.3.4	Delegation 
Part of subordinate development involves empowering workers to make decisions appropriate to their level of work and capabilities as noted by several researchers (Conger and Kanungo 1988; Drucker 1992).  Delegation of authority to perform at a certain level is one way to empower workers and an indicator of effective management of people.  Such empowerment encourages innovation, motivation and initiative in subordinates (Drucker 1992).

Effective leaders tend not to do all the work by themselves, but recognize and empower others to carry or share the load (Carnegie 2012).  Leadership in safety and health environments need to possess delegation competences in order to ensure continuity of required knowledge, skills and behaviors to maintain safety standards. This skill is particularly important in the LP adoption process to spread the competency across all levels of work.  

Hypothesis 4
Management in form of effective control, technical competence, development of subordinates and empowerment through delegation are essential components to the success of the LP adoption process.  The review of these management variables in this subsection shows that:    

H4:	Leaders and those affected by the LP adoption process have improved their management ability through effective control, technical competence, development of subordinates and delegation.
[bookmark: _Toc404867948][bookmark: _Toc404949555]Ethical Behavior
Ethics is a philosophical term derived from the Greek word “Ethos” which literary means character or custom. In organizational context, ethics is referred to as moral integrity and consistent values in service to the public (Sims 1992).  Many organizations tend to express ethics in form of written and spoken codes of conducts.  

Ethical behavior is therefore doing that which is morally acceptable and is deemed right and good.  Leadership is expected to demonstrate ethical behavior in such a manner that enhances morally acceptable values and social responsibility in its service to the public. In the context of health and safety, ethical behavior includes preventing activities that bring harm to the environment and not suppressing evidence that exposes immoral behavior such as pollution and dangerous dumping (Sims 1992).  

In South Africa, there have been reports of unethical behavior such as dangerous dumping of waste and air pollution caused by mining activities over the last five years.  Bega (2011) reported a toxic mine dump that threatened life in Johannesburg.  In another incident, an assessment of heavy metal pollution near an old copper mine in Musina was analyzed and documented by Singo (2011).  McCarthy (2011) also reported on the acid mine drainage in South Africa.  Such incidences have detrimental effects on the social wellbeing of people living in these areas and deemed as gross irresponsibility on the part of negligent organizations as they pollute the air and affect quality of water.

Incidences of pollution (Singo 2011), toxic mine dump (Bega 2011) and acid mine drainage (McCarthy 2011) caused by some mining companies in South African mines is an indication that leadership does not practice ethical behavior and is not socially responsible.  
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Hypothesis 5
It is expected of leaders and those affected by the LP adoption process to exhibit ethical behavior to enhance a positive safety and health climate.  Pockets of negligent behavior are evident in South African mines.  It’s therefore proposed that:

H5:	Leaders and those affected by the LP adoption process do not practice ethical behaviors that enhance a positive safety and health climate in South African mines.
[bookmark: _Toc404867949][bookmark: _Toc404949556]Emotional Intelligence
Psychologists have termed this ability as “emotional intelligence”.  Researchers such as Goleman (1995); Salovey and Mayer (1990) have defined emotional intelligence as the capability, capacity and skill that one possesses to identify, assess and manage one’s own emotions, the emotions of others and group emotions.  In effective leadership, the ability to understand, express and control one’s own emotions as well as ability to interpret and respond to the emotions of others is very important.  

In leadership and management, emotional intelligence is widely categorized in four components which are self-awareness, self-management, social awareness and relationship management (Goleman 1995).  Effective leaders are perceived to possess high levels of each of these abilities.

Salovey and Mayer (1990) described emotional intelligence in four steps to effectively managing work situations.  The first step is the perception of emotions which can be in form of nonverbal signals such as body language and facial expression.  Ability to perceive emotions presents an advantage in discerning unsaid behavior thereby being able to act appropriately.  The second step is to reason with emotions through thinking and cognitive activity.  This leads to prioritization of appropriate response depending on what the situation demands.  It’s only through rational thinking that people respond rationally.  The third step is to understand the emotional expressions in others.  For example, when anger is expressed in the workplace, it could mean dissatisfaction of work or that a colleague has a personal crisis.  The last step is to be able to manage the emotion to enhance desired outcome.

Emotional intelligence is core to effective leadership in safety and health environments because leaders need to be able to manage themselves and others effectively in order to enhance a positive safety climate (Cronje 2014).  It is widely understood that Candidates for leadership in technical jobs in the mining industry go through psychometric testing which includes emotional intelligence related testing (Cronje 2014).  
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Hypothesis 6
Leaders and those affected by the LP adoption process are required to effectively manage themselves and others in order to enhance a positive safety and health climate.  This can be achieved through formal emotional intelligence awareness programs to develop self and be able to manage others.  Since leaders and those affected by the LP adoption process have gone through emotional intelligence awareness programs (Cronje 2014), it is therefore hypothesized that:
H6:	Leaders and those affected by the LP adoption process have developed emotional intelligence to enhance a positive safety and health climate in South African mines.
[bookmark: _Toc404867950][bookmark: _Toc404949557]Conclusion of the Literature Review 
As can be noted in the above review, leadership behavior through relationships, communication, management, ethics and emotional intelligence can affect performance to a large extent. There are varied theories on each variable and a great deal of arguments to demonstrate effects that each has on enhancing a positive safety and health climate in the work place.  

For instance, literature shows that relationships are strengthened through trusting behaviors, caring leadership, respect for diversity, employee recognition and team building.  Similarly, research on different modes of communicating through engaging, coaching, role modelling, creating and articulating the vision, allowing free participation by all stakeholders, motivating and stimulating workers has been proved to render effective performance.     

Researchers have further shown how management in form of effective control, technical competence, development of subordinates and empowerment through delegation are essential components for effective performance.  Theories on ethics and ethical behavior coupled with emotional intelligence of leadership have been seen to complement effectiveness of performance in varied contexts of business.

It is purported that leaders and those affected by the LP adoption process are aware of the importance of relationship building, effective communication, effective management, ethical conduct and emotional intelligence in order to enhance a positive safety and health climate in South African mines.  However, the extent to which change in behavior has been attained to achieve required standards of desired behavior is not clear.  Therefore, it has become necessary to highlight this gap and suggest hypotheses for testing.

[bookmark: _Toc404867951][bookmark: _Toc404949558]Hypotheses to be tested 

H1:	Leaders and those affected by the LP adoption process have not improved behavior in building trusting and caring relationships to enhance a positive safety and health climate in South African mines.
H2:	Leaders and those affected by the LP adoption process have improved relationships through recognition of employee’s contribution, respect for diversity and team building.
H3:  	Leaders and those affected by the LP adoption process have improved their communication behaviors to enhance a positive safety and health climate in South African mines.
H4:  	Leaders and those affected by the LP adoption process have improved their management ability through effective control, technical competence, development of subordinates and delegation.
H5:	Leaders and those affected by the LP adoption process do not practice ethical behavior that enhances a positive safety and health climate in South African mines.
H6:	Leaders and those affected by the LP adoption process have developed emotional intelligence to enhance a positive safety and health climate in South African mines.




















[bookmark: _Toc404949559]	RESEARCH METHODOLOGY
Owing to the fact that methods for monitoring behavior change in the LP adoption process were not clearly defined, it became necessary to apply an exploratory study in order to develop a strategy for behavior change monitoring.  
1. [bookmark: _Toc402142724][bookmark: _Toc402154219][bookmark: _Toc402154508][bookmark: _Toc402154615][bookmark: _Toc402154820][bookmark: _Toc402175130][bookmark: _Toc402175738][bookmark: _Toc402176016][bookmark: _Toc402186817][bookmark: _Toc402187233][bookmark: _Toc402187694][bookmark: _Toc402187784][bookmark: _Toc404728766][bookmark: _Toc404731093][bookmark: _Toc404731899][bookmark: _Toc404853531][bookmark: _Toc404866975][bookmark: _Toc404867953][bookmark: _Toc404942838][bookmark: _Toc404944268][bookmark: _Toc404944447][bookmark: _Toc404945918][bookmark: _Toc404945997][bookmark: _Toc404949560]
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The quantitative research method was used for this study.  According to Leedy and Ormrod (2010), quantitative research is used to confirm or disconfirm given hypotheses as well as to draw inferences that can be generalized to other people or places.  In this study, the quantitative method of research was used to predict relevant desired behaviors that can be generalized to the rest of the mining population in South Africa to improve safety and health.  
[bookmark: _Toc401835551][bookmark: _Toc404867955][bookmark: _Toc404949562]Research Population 
The target population was focused on mine workers who had been affected by the LP adoption process.  This criteria was determined by obtaining specific directives from the MOSH adoption team about the mining operations which had implemented LP’s and consulting with production managers at individual mining operations to avail team members who had worked on LP’s.  

Participants came from job categories such as general workers, supervisors and managers who had experienced LP’s in one or more of the four operational areas namely dust, noise, falls of ground, transport and machinery.  
[bookmark: _Toc401835554][bookmark: _Toc404867956][bookmark: _Toc404949563]Sampling Methods
[bookmark: _Toc401835555]The purposive sampling method was used in this study.  According to Gledhill et al (2008), purposive sampling is where the criterion of participants is pre-determined.  In this study, sampling was a pre-determination of mining operations who had adopted LP’s and individual participants who had implemented  LP’s and were affected by them within selected mining operations. 
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Data for the research study was collected at five mining operations namely TauTona, Savuka, Driefontein, South Deep and Kloof operations.
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The questionnaire was used as a survey instrument to solicit data for this research.  The instrument was developed on the basis of the findings from the review of literature and the MOSH consultative process.  The questionnaire was designed in such a way as to prompt workers to give an account of their personal experiences regarding the extent of change of behaviors to desired behaviors. 

Questionnaire Construct
The questionnaire consisted of 39 questions related to behavior variables applicable in the South African mining context.  Each behavioural attribute on the questionnaire was measured by five Likert scaled items.  The questionnaire can be summarized in the following sections (see also Appendix C):

· Section A - General Information
· Section B - Demographical data 
· Section C - Desired Leadership Behavior 

The General Information Section
This section was used to obtain information of respondents’ mining operations where they belonged as well as job title.  This was necessary for clustering respondents and analyzing information by mining operation and job title in order to deduce trends in leadership behaviors per cluster.

      The Demographical Data Section
This section was used to obtain respondents’ demographical information for each mining operation. The information helped in analyzing demographical representation of the sample and gave additional insight into leadership behaviors per specific demographical category of respondents. 

         The Desired Leadership Behavior Section
This section was used to solicit data from respondents to address hypotheses identified in this research. Questions in this section prompted workers to provide opinions about behaviors regarding relationships, communication, technical abilities, ethics and emotional intelligence of leaders in the LP adoption process towards enhancing a positive safety and health climate. 
Questionnaire Administration Process
It was necessary to visibly administer the research in order to maximize responses from respondents. Covering letters were given to respondents in form of the information sheet and consent form before proceeding with data collection.   See attached Appendix A and B respectively.

The information sheet was introductory in nature giving details of researchers, purpose of the research, the nature of respondents’ participation, confidentiality, risks/benefits and contact details should they have any concerns.  The consent form was to ensure that voluntary signed consent was obtained from individual participants before they could take the survey.

As indicated earlier, a face to face data collection method was used in this study.  Questionnaires were mainly self-administered with a few cases needing interpretation into appropriate languages where necessary. 

Venues for data collection and administration of instrument had been arranged by individual mining operations at training centers and auditoriums depending on availability.  Time slots for data collection also highly depended on availability of respondents at individual mining operations happening mainly first thing in the morning before workers went into their daily shifts and in the afternoon on completion of shifts.
[bookmark: _Toc401835556][bookmark: _Toc404867959][bookmark: _Toc404949566]Data Analysis and Interpretation
The collected in this study was analyzed and interpreted using the Statistical Package for Social Sciences (SPSS) Version 22 software technology for quantitative data 
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[bookmark: _Toc401835567][bookmark: _Toc404867960][bookmark: _Toc404949567]Ethical Considerations
As the study involved human participants, it was necessary to abide by ethical principles of conducting research using human participants which required requesting and obtaining ethical clearance from the Human Sciences Research Council (HSRC).  A copy of which is annexed to this document.  

Consultations with representative unions were done through resident production managers and permission obtained at each mining operation before members could participate in the data collection exercise.  Questionnaires had also been structured in such a way that ethics could not be compromised by providing respondents an option to omit where they felt obliged to remain neutral.  
[bookmark: _Toc401835562][bookmark: _Toc404867961][bookmark: _Toc404949568]Limitation of the study
The major limitation identified in this research study was that the sample was drawn from the Gauteng province out of the nine provinces represented in South Africa. However, the likelihood that the sample might have shown a different result if a fair representation of other mining provinces were included cannot be ruled.  



























[bookmark: _Toc404949569]	PRESENTATION OF RESULTS
[bookmark: _Toc404867965][bookmark: _Toc404949570]Introduction
Data was collected at 5 mining operations from which 312 participants were recruited. Out of the 312 questionnaires attempted, 289 questionnaires were fully complete and valid representing a 93% response rate, which is above the minimum satisfactory questionnaire response rate of 40% according to Emory and Cooper (1991).  Results obtained from statistical analysis of questionnaires are presented in this chapter.  
[bookmark: _Toc404867966][bookmark: _Toc404949571]Results of Demographic Data
The demographic data collected in this survey consisted of variables such as age, mining experience in years, race, gender, job category and mining operation. Findings are descriptives presented hereunder: 

Mining Operation
The sample distribution of respondents by mining operation is presented in Figure 2.   Kloof mine had the highest representation of respondents 109 (38%) followed by Driefontein 76 (26%).  TauTona and Savuka mines represented 61 (21%) and 28 (10%) of the sample respectively with the lowest representation being 15 (5%) from South Deep mine.


[bookmark: _Toc404866919][bookmark: _Toc404944488]Figure 2 – Distribution of Participants by Mining Operation (n=289)

Job Categories of Respondents
Figure 3 presents the sample distribution by job category.  The result revealed that 203 (70%) respondents were general workers, 68 (24%) respondents were supervisors and 18 (6%) respondents were managers.

[bookmark: _Toc404866920][bookmark: _Toc404944489]Figure 3 – Distribution of Participants by Job Category (n=289)
Age
The sample distribution by age is shown in Figure 4.  The result indicated  that the highest proportion age range of participants were those between 26 and 35 years old representing 104 (36%) followed by those aged between 36 and 45 years old representing 70 (24%).  The median age group splits were those between the ages of 46 and 55 years at 59 (20%) and those below 25 years old at 51 (18%).  The least representation was age range over 55 at only 5 (2%).

[bookmark: _Toc404866921][bookmark: _Toc404944490]Figure 4 – Distribution of Participants by Age (n=289)

Mining Experience in Years
Figure 5 presents the sample distribution by mining experience in years.  The result showed a sizable spread of mining experience in all the brackets of years represented in the study.  Workers with over ten years’ experience in mining had the highest representation 97 (34%) followed by those with six to ten years work experience 86 (30%).  The least represented were those with less than one year work experience 47 (16%) followed by those with two to five years’ work experience 59 (20%). 

[bookmark: _Toc404866922][bookmark: _Toc404944491]Figure 5 – Distribution of Participants by Mining Experience in Years (n=289)

Race
Figure 6 shows the sample distribution by race.  The result showed that the black race represented the largest number 261 (90%) followed by the white race 27 (9%), with the colored race the least represented 1 (1%) and no Asian race represented. 


[bookmark: _Toc404866923][bookmark: _Toc404944492]Figure 6 – Distribution of Participants by Race (n=289)

Gender
The sample distribution by gender is shown in Figure 7.  Notably, there was a larger male gender representation of 246 (85%) participants compared to that of the female gender at only 43 (15%).  

[bookmark: _Toc404866924][bookmark: _Toc404944493]Figure 7 – Distribution of Participants by Gender (n=289)  
[bookmark: _Toc404867967][bookmark: _Toc404949572]Results of Desired Leadership Behaviors  
The frequency distribution method of statistics was used to analyze responses to desired leadership behavior questions. 

Respondents were asked to indicate their level of agreement to each of the 39 questions on a 5 point Likert scale with options representing the following:  
1 – Always	2 – Mostly	3 – Sometimes   4 – Seldom	5 – Never

A set of questions had been assigned to each behavior attribute for respondents to choose the option deemed most representative of their leaders’ behavior from the 5 point Likert scale. Data collected was then analyzed in the SPSS system to show the frequency score of each question out of the five options on the Likert scale.  Below is a detailed presentation of findings against each behavior variable.

Results Pertaining to Trust and Care (Hypothesis 1)

Trusting Relationships 
Survey responses to questions relating to the trust variable are presented in Tables 1 and 2.  As can be observed in Table 1, the highest count of respondents 87 (30%) indicated that they always trust their supervisor.  Similarly, the highest count of respondents 107 (37%) indicated that their supervisor always trust them as can be seen in Table 2.





[bookmark: _Toc404867014][bookmark: _Toc404944308]Table 1 – Question 1 (I trust my supervisor)
	I trust my supervisor

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	87
	30.1
	30.1
	30.1

	
	Sometimes
	79
	27.3
	27.3
	57.4

	
	Mostly
	61
	21.1
	21.1
	78.5

	
	Never
	47
	16.3
	16.3
	94.8

	
	Seldom
	14
	4.8
	4.8
	99.7

	
	No Response
	1
	.3
	.3
	100.0

	
	Total
	289
	100.0
	100.0
	

	[bookmark: _Toc404867015]
[bookmark: _Toc404944309]Table 2 – Question 2 (My supervisor trusts me)
My supervisor Trusts me

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	107
	37.0
	37.0
	37.0

	
	Mostly
	73
	25.3
	25.3
	62.3

	
	Sometimes
	63
	21.8
	21.8
	84.1

	
	Never
	27
	9.3
	9.3
	93.4

	
	Seldom
	15
	5.2
	5.2
	98.6

	
	No Response
	4
	1.4
	1.4
	100.0

	
	Total
	289
	100.0
	100.0
	



Caring Relationships
It can be seen in Table 3 that the highest count of respondents 136 (47%) indicated that their supervisors always show genuine concern about worker’s safety.  Also, the highest count of respondents 127 (44%) in Table 4 indicated that their supervisor always gives guidance when they do something wrong.  In Table 5, the highest count is of respondents 131 (45%) who indicated that their supervisor never swears and shouts at people.

[bookmark: _Toc404867016][bookmark: _Toc404944310]Table 3 – Question 3 (My supervisor shows genuine concern about worker’s safety)

	My supervisor shows genuine concern about worker’s safety

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	136
	47.1
	47.1
	47.1

	
	Mostly
	54
	18.7
	18.7
	65.7

	
	Sometimes
	52
	18.0
	18.0
	83.7

	
	Never
	26
	9.0
	9.0
	92.7

	
	Seldom
	14
	4.8
	4.8
	97.6

	
	No Response
	7
	2.4
	2.4
	100.0

	
	Total
	289
	100.0
	100.0
	



[bookmark: _Toc404867017][bookmark: _Toc404944311]Table 4 – Question 4 (When we do something wrong, my supervisor gives guidance)

	When we do something wrong, my supervisor gives guidance

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	127
	43.9
	43.9
	43.9

	
	Sometimes
	58
	20.1
	20.1
	64.0

	
	Mostly
	56
	19.4
	19.4
	83.4

	
	Never
	33
	11.4
	11.4
	94.8

	
	Seldom
	9
	3.1
	3.1
	97.9

	
	No Response
	6
	2.1
	2.1
	100.0

	
	Total
	289
	100.0
	100.0
	



[bookmark: _Toc404867018][bookmark: _Toc404944312]Table 5 – Question 5 (My supervisor swears and shouts at people)

	My supervisor swears and shouts at people

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Never
	131
	45.3
	45.3
	45.3

	
	Sometimes
	57
	19.7
	19.7
	65.1

	
	Always
	40
	13.8
	13.8
	78.9

	
	Seldom
	33
	11.4
	11.4
	90.3

	
	Mostly
	20
	6.9
	6.9
	97.2

	
	No Response
	8
	2.8
	2.8
	100.0

	
	Total
	289
	100.0
	100.0
	




Results Pertaining to Respect for Diversity, Employee Recognition and Team Building (Hypothesis 2)

Respect for Diversity
Survey responses to address the respect for diversity variable are presented in Table 6 and 7.  As can be noted in Table 6, the highest count of respondents 110 (38%) indicated that their supervisor always treats everybody the same.  

Similarly, the highest count of respondents 125 (43%) shown in Table 7 indicated that their supervisor always respect everybody regardless of age race or gender.






[bookmark: _Toc404867019][bookmark: _Toc404944313]Table 6 – Question 6 (My supervisor treats everybody the same)

	My supervisor treats everybody the same

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	110
	38.1
	38.1
	38.1

	
	Sometimes
	55
	19.0
	19.0
	57.1

	
	Mostly
	48
	16.6
	16.6
	73.7

	
	Never
	45
	15.6
	15.6
	89.3

	
	Seldom
	17
	5.9
	5.9
	95.2

	
	No Response
	14
	4.8
	4.8
	100.0

	
	Total
	289
	100.0
	100.0
	


[bookmark: _Toc404867020]
[bookmark: _Toc404944314]Table 7 – Question 7 (My supervisor respects everybody regardless of age, race or gender)
	My supervisor respects everybody regardless of age, race or gender

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	125
	43.3
	43.3
	43.3

	
	Mostly
	63
	21.8
	21.8
	65.1

	
	Sometimes
	47
	16.3
	16.3
	81.3

	
	Never
	31
	10.7
	10.7
	92.0

	
	Seldom
	16
	5.5
	5.5
	97.6

	
	No Response
	7
	2.4
	2.4
	100.0

	
	Total
	289
	100.0
	100.0
	



Employee Recognition
Table 8 shows responses revealing that the highest count of respondents 130 (45%) indicated that their supervisor always tells them when they do well.  Table 10 indicated that the highest count of respondents 118 (41%) revealed that when they do something good, their supervisor always appreciates immediately. 

[bookmark: _Toc404867021][bookmark: _Toc404944315]Table 8 – Question 8 (My supervisor tells us when we do well)

	My supervisor tells us when we do well

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	130
	45.0
	45.0
	45.0

	
	Sometimes
	72
	24.9
	24.9
	69.9

	
	Mostly
	56
	19.4
	19.4
	89.3

	
	Seldom
	16
	5.5
	5.5
	94.8

	
	Never
	13
	4.5
	4.5
	99.3

	
	No Response
	2
	.7
	.7
	100.0

	
	Total
	289
	100.0
	100.0
	



[bookmark: _Toc404867022][bookmark: _Toc404944316]Table 9 – Question 9 (When I do something good, my supervisor appreciates immediately)
	When I do something good, my supervisor appreciates  immediately

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	118
	40.8
	40.8
	40.8

	
	Sometimes
	70
	24.2
	24.2
	65.1

	
	Mostly
	49
	17.0
	17.0
	82.0

	
	Never
	26
	9.0
	9.0
	91.0

	
	Seldom
	22
	7.6
	7.6
	98.6

	
	No Response
	4
	1.4
	1.4
	100.0

	
	Total
	289
	100.0
	100.0
	



Team Building
Results in Table 10 revealed that the highest count of respondents 116 (40%) indicated that their supervisor always works well with their team.  Similarly, the highest count of respondents 139 (48%) as shown in Table 11 indicated that their supervisors always encourage team spirit.  

[bookmark: _Toc404867023][bookmark: _Toc404944317]Table 10 – Question 10 (My supervisor works well with the team)

	My supervisor works well with the team

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	116
	40.1
	40.1
	40.1

	
	Sometimes
	73
	25.3
	25.3
	65.4

	
	Mostly
	58
	20.1
	20.1
	85.5

	
	Never
	22
	7.6
	7.6
	93.1

	
	Seldom
	15
	5.2
	5.2
	98.3

	
	No Response
	5
	1.7
	1.7
	100.0

	
	Total
	289
	100.0
	100.0
	



[bookmark: _Toc404867024][bookmark: _Toc404944318]Table 11 – Question 11 (My supervisor encourages team spirit)

	My supervisor encourages team spirit

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	139
	48.1
	48.1
	48.1

	
	Mostly
	53
	18.3
	18.3
	66.4

	
	Sometimes
	49
	17.0
	17.0
	83.4

	
	Seldom
	22
	7.6
	7.6
	91.0

	
	Never
	17
	5.9
	5.9
	96.9

	
	No Response
	9
	3.1
	3.1
	100.0

	
	Total
	289
	100.0
	100.0
	



Results Pertaining to Communication (Hypothesis 3)
Communication had been assigned variables such as engaging, role modelling, motivation, stimulation, vision articulation and involving.  

Effective Communication through Engaging
Results to address the engaging variable are presented in Table 12 and 13. 
The highest count of respondents 168 (58%) shown in Table 12 revealed that their supervisor always talks to them about safety and why they need to work safely.  Table 13 shows that the highest count of respondents 150 (51%) revealed that their supervisor always shows them the right way to do the job.  

[bookmark: _Toc404867025][bookmark: _Toc404944319]Table 12 – Question 15 (My supervisor talks to us about safety and explains why we need to work safely)
	My supervisor talks to us about safety and explains why we need to work safely

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	168
	58.1
	58.1
	58.1

	
	Mostly
	60
	20.8
	20.8
	78.9

	
	Sometimes
	33
	11.4
	11.4
	90.3

	
	Never
	13
	4.5
	4.5
	94.8

	
	Seldom
	12
	4.2
	4.2
	99.0

	
	No Response
	3
	1.0
	1.0
	100.0

	
	Total
	289
	100.0
	100.0
	



[bookmark: _Toc404867026][bookmark: _Toc404944320]Table 13 – Question 16 (My supervisor shows us the right way to do the job)

	My supervisor shows us the right way to do the job

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	150
	51.9
	51.9
	51.9

	
	Sometimes
	56
	19.4
	19.4
	71.3

	
	Mostly
	54
	18.7
	18.7
	90.0

	
	Seldom
	15
	5.2
	5.2
	95.2

	
	Never
	10
	3.5
	3.5
	98.6

	
	No Response
	4
	1.4
	1.4
	100.0

	
	Total
	289
	100.0
	100.0
	







Role Modelling
As can be noted in Table 14, the highest count of respondents 144 (50%) revealed that their supervisor always leads by example of how to work safely.  
In Table 15, it can be seen that the highest count of respondents 148 (51%) indicated that their supervisor always obey safety rules.

[bookmark: _Toc404867027][bookmark: _Toc404944321]Table 14 – Question 17 (My supervisor leads by example of how to work safely)

	My supervisor leads by example of how to work safely

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	144
	49.8
	49.8
	49.8

	
	Mostly
	54
	18.7
	18.7
	68.5

	
	Sometimes
	49
	17.0
	17.0
	85.5

	
	Never
	26
	9.0
	9.0
	94.5

	
	Seldom
	12
	4.2
	4.2
	98.6

	
	No Response
	4
	1.4
	1.4
	100.0

	
	Total
	289
	100.0
	100.0
	



[bookmark: _Toc404867028][bookmark: _Toc404944322]Table 15 – Question 18 (My supervisor obeys safety rules)

	My supervisor obeys safety rules

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	148
	51.2
	51.2
	51.2

	
	Mostly
	55
	19.0
	19.0
	70.2

	
	Sometimes
	49
	17.0
	17.0
	87.2

	
	Never
	22
	7.6
	7.6
	94.8

	
	No Response
	7
	2.4
	2.4
	97.2

	
	Seldom
	8
	2.7
	2.7
	100.0

	
	Total
	289
	100.0
	100.0
	



Vision Articulation
The result in Table 16 shows that the highest count of respondents 158 (55%) indicated that their supervisor always shows them the broader picture of why they should work safely.  
In Table 17, it can be seen that the highest count of respondents 152 (53%) also indicated that their supervisor always gives them information about where their company is going in terms of safety.

  
[bookmark: _Toc404867029][bookmark: _Toc404944323]Table 16 – Question 19 (My supervisor shows us the broader picture of why we should work safely)
	My supervisor shows us the broader picture of why we should work safely

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	158
	54.7
	54.7
	54.7

	
	Mostly
	55
	19.0
	19.0
	73.7

	
	Sometimes
	47
	16.3
	16.3
	90.0

	
	Seldom
	14
	4.8
	4.8
	94.8

	
	Never
	13
	4.5
	4.5
	99.3

	
	No Response
	2
	.7
	.7
	100.0

	
	Total
	289
	100.0
	100.0
	



[bookmark: _Toc404867030][bookmark: _Toc404944324]Table 17 – Question 20 (My supervisor gives us information about where our company is going in terms of safety)
	My supervisor gives us information about where our company is going in terms of safety

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	152
	52.6
	52.6
	52.6

	
	Sometimes
	48
	16.6
	16.6
	69.2

	
	Mostly
	46
	15.9
	15.9
	85.1

	
	Never
	22
	7.6
	7.6
	92.7

	
	Seldom
	16
	5.5
	5.5
	98.3

	
	No Response
	5
	1.7
	1.7
	100.0

	
	Total
	289
	100.0
	100.0
	



Motivation and Stimulation
The result in Table 18 can reveal that the highest count of respondents 158 (55%) indicated that their supervisor always motivates them to live and work safely.  The highest count of respondents 146 (60%) also indicated that their supervisor always inspires them to work safely even if nobody is watching them as can be noted in Table 19.

[bookmark: _Toc404867031][bookmark: _Toc404944325]Table 18 – Question 21 (My supervisor motivates us to live and work safely)
	My supervisor motivates us to live and work safely

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	158
	54.7
	54.7
	54.7

	
	Sometimes
	53
	18.3
	18.3
	73.0

	
	Mostly
	48
	16.6
	16.6
	89.6

	
	Seldom
	15
	5.2
	5.2
	94.8

	
	Never
	8
	2.8
	2.8
	97.6

	
	No Response
	7
	2.4
	2.4
	100.0

	
	Total
	289
	100.0
	100.0
	



[bookmark: _Toc404867032][bookmark: _Toc404944326]Table 19 – Question 22 (My supervisor inspires me to work safely even if nobody is watching)
	My supervisor inspires me to work safely even if nobody is watching

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	146
	50.5
	50.5
	50.5

	
	Mostly
	54
	18.7
	18.7
	69.2

	
	Sometimes
	44
	15.2
	15.2
	84.4

	
	Never
	23
	8.0
	8.0
	92.4

	
	Seldom
	17
	5.9
	5.9
	98.3

	
	No Response
	5
	1.7
	1.7
	100.0

	
	Total
	289
	100.0
	100.0
	



Effective Communication through Involving
Results in Table 20 show that the highest count of respondents 121 (42%) indicated that their supervisor always listens to them when they talk about their job.  In Table 21, a similar trend can be seen where the highest count of respondents 116 (40%) indicated that their supervisor always asks them what they think they could do to improve safety.

In Table 22, the result shows that the highest count of respondents 113 (39%) indicated that their supervisors always give them an opportunity to explain when something goes wrong.  Table 23 reveals that the highest count of respondents 132 (46%) indicated that their supervisor always involve them in safety meetings. 


[bookmark: _Toc404867033][bookmark: _Toc404944327]Table 20 – Question 23 (My supervisor listens to us when we talk about our job)

	My supervisor listens to us when we talk about our job

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	121
	41.9
	41.9
	41.9

	
	Sometimes
	59
	20.4
	20.4
	62.3

	
	Mostly
	57
	19.7
	19.7
	82.0

	
	Never
	29
	10.0
	10.0
	92.0

	
	Seldom
	19
	6.6
	6.6
	98.6

	
	No Response
	4
	1.4
	1.4
	100.0

	
	Total
	289
	100.0
	100.0
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[bookmark: _Toc404944328]Table 21 – Survey Question 24 (My supervisor asks us what we think we can do to improve safety)
	My supervisor asks us what we think we can do to improve safety

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	116
	40.1
	40.1
	40.1

	
	Mostly
	64
	22.1
	22.1
	62.3

	
	Sometimes
	60
	20.8
	20.8
	83.0

	
	Never
	23
	8.0
	8.0
	91.0

	
	Seldom
	23
	8.0
	8.0
	99.0

	
	No Response
	3
	1.0
	1.0
	100.0

	
	Total
	289
	100.0
	100.0
	



[bookmark: _Toc404867035][bookmark: _Toc404944329]Table 22 – Question 25 (When something goes wrong, my supervisor gives us an opportunity to explain what happened)
	When something goes wrong, my supervisor gives us an opportunity to explain what happened

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	113
	39.1
	39.1
	39.1

	
	Mostly
	64
	22.1
	22.1
	61.2

	
	Sometimes
	53
	18.3
	18.3
	79.6

	
	Never
	36
	12.5
	12.5
	92.0

	
	Seldom
	20
	6.9
	6.9
	99.0

	
	No Response
	3
	1.0
	1.0
	100.0

	
	Total
	289
	100.0
	100.0
	



[bookmark: _Toc404867036][bookmark: _Toc404944330]Table 23 – Question 26 (Management involves us in meetings about safety)
	Management involves us in meetings about safety

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	132
	45.7
	45.7
	45.7

	
	Mostly
	48
	16.6
	16.6
	62.3

	
	Sometimes
	45
	15.6
	15.6
	77.9

	
	Never
	38
	13.1
	13.1
	91.0

	
	Seldom
	22
	7.6
	7.6
	98.6

	
	No Response
	4
	1.4
	1.4
	100.0

	
	Total
	289
	100.0
	100.0
	




Results Pertaining to Technical Abilities (Hypothesis 4)
Technical abilities had been assigned variables such as control, management, technical competence, subordinate development and delegation.  


Effective Control and Management
The result in Table 24 shows that the highest count of respondents 136 (47%) indicated that their supervisor always gives clear safety instructions on the job.  Table 25 reveals that the highest count of respondents 155 (54%) indicated that their supervisor makes sure that they understand safety practices well.  Similarly, results in Table 26 can reveal that the highest count of respondents 148 (51%) indicated that their supervisor always makes sure that they do the job properly. 

[bookmark: _Toc404867037][bookmark: _Toc404944331]Table 24 – Question 27 (My supervisor gives clear safety instructions on the job)
	My supervisor gives clear safety instructions on the job

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	136
	47.1
	47.1
	47.1

	
	Mostly
	69
	23.9
	23.9
	70.9

	
	Sometimes
	50
	17.3
	17.3
	88.2

	
	Seldom
	20
	6.9
	6.9
	95.2

	
	Never
	9
	3.1
	3.1
	98.3

	
	No Response
	5
	1.7
	1.7
	100.0

	
	Total
	289
	100.0
	100.0
	



[bookmark: _Toc404867038][bookmark: _Toc404944332]Table 25 – Question 28 (My supervisor makes sure that we understand safety practices well)
	My supervisor makes sure that we understand safety practices well

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	155
	53.6
	53.6
	53.6

	
	Mostly
	57
	19.7
	19.7
	73.4

	
	Sometimes
	48
	16.6
	16.6
	90.0

	
	Seldom
	16
	5.5
	5.5
	95.5

	
	Never
	9
	3.1
	3.1
	98.6

	
	No Response
	4
	1.4
	1.4
	100.0

	
	Total
	289
	100.0
	100.0
	



[bookmark: _Toc404867039][bookmark: _Toc404944333]Table 26 – Question 29 (My supervisor makes sure we do our job properly)
	My supervisor makes sure we do our job properly

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	148
	51.2
	51.2
	51.2

	
	Mostly
	64
	22.1
	22.1
	73.4

	
	Sometimes
	51
	17.6
	17.6
	91.0

	
	Seldom
	13
	4.5
	4.5
	95.5

	
	Never
	10
	3.5
	3.5
	99.0

	
	No Response
	3
	1.0
	1.0
	100.0

	
	Total
	289
	100.0
	100.0
	



Technical Competence
The result in Table 27 can reveal that the highest count of respondents 140 (48%) indicated that management always makes sure that they are equipped to work safely.  In Table 28, it can be noted that the highest count of respondents 143 (50%) indicated that their supervisor knows the job well.  

As can be seen in Table 29, the highest count of respondents 136 (47%) indicated that their supervisor makes plans that enable them to work safer.  Similarly, results in Table 30 show that the highest count of respondents 133 (46%) indicated that their supervisor takes immediate action when there’s a fault in operations.  

[bookmark: _Toc404867040][bookmark: _Toc404944334]Table 27 – Question 30 (Management makes sure we are equipped to work safely)

	Management makes sure we are  equipped to work safely

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	140
	48.4
	48.4
	48.4

	
	Mostly
	67
	23.2
	23.2
	71.6

	
	Sometimes
	44
	15.2
	15.2
	86.9

	
	Seldom
	18
	6.2
	6.2
	93.1

	
	Never
	13
	4.5
	4.5
	97.6

	
	No Response
	7
	2.4
	2.4
	100.0

	
	Total
	289
	100.0
	100.0
	



[bookmark: _Toc404867041][bookmark: _Toc404944335]Table 28 – Question 31 (My supervisor knows the job well)

	My supervisor knows the job well

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	143
	49.5
	49.5
	49.5

	
	Mostly
	69
	23.9
	23.9
	73.4

	
	Sometimes
	42
	14.5
	14.5
	87.9

	
	Never
	19
	6.6
	6.6
	94.5

	
	Seldom
	12
	4.2
	4.2
	98.6

	
	No Response
	4
	1.4
	1.4
	100.0

	
	Total
	289
	100.0
	100.0
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[bookmark: _Toc404944336]Table 29 – Question 32 (My supervisor makes plans that help us work safe)

	My supervisor makes plans that help us work safer

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	136
	47.1
	47.1
	47.1

	
	Mostly
	61
	21.1
	21.1
	68.2

	
	Sometimes
	52
	18.0
	18.0
	86.2

	
	Seldom
	18
	6.2
	6.2
	92.4

	
	Never
	14
	4.8
	4.8
	97.2

	
	No Response
	8
	2.8
	2.8
	100.0

	
	Total
	289
	100.0
	100.0
	




[bookmark: _Toc404867043][bookmark: _Toc404944337]Table 30 – Question 33 (My supervisor takes immediate action when there is a fault in operations)
	My supervisor takes immediate action when there is a fault in operations

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	133
	46.0
	46.0
	46.0

	
	Mostly
	68
	23.5
	23.5
	69.6

	
	Sometimes
	51
	17.6
	17.6
	87.2

	
	Never
	20
	6.9
	6.9
	94.1

	
	Seldom
	13
	4.5
	4.5
	98.6

	
	No Response
	4
	1.4
	1.4
	100.0

	
	Total
	289
	100.0
	100.0
	



Subordinate Development
The result in Table 31 shows that the highest count of respondents 148 (51%) indicated that their supervisor always makes sure that they are properly trained for their jobs.   The highest count of respondents 116 (40%) as shown in Table 32 indicated that their supervisor encourages them to develop themselves.  
[bookmark: _Toc404867044]
[bookmark: _Toc404944338]Table 31 – Question 34 (My supervisor makes sure that we are properly trained for our jobs)
	My supervisor makes sure that we are properly trained for our jobs

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	148
	51.2
	51.2
	51.2

	
	Mostly
	60
	20.8
	20.8
	72.0

	
	Sometimes
	46
	15.9
	15.9
	87.9

	
	Seldom
	16
	5.5
	5.5
	93.4

	
	Never
	13
	4.5
	4.5
	97.9

	
	No Response
	6
	2.1
	2.1
	100.0

	
	Total
	289
	100.0
	100.0
	


[bookmark: _Toc404867045]

[bookmark: _Toc404944339]Table 32 – Question 35 (My supervisor encourages us to develop ourselves)

	My supervisor encourages us to  develop ourselves

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	116
	40.1
	40.1
	40.1

	
	Sometimes
	55
	19.0
	19.0
	59.2

	
	Never
	48
	16.6
	16.6
	75.8

	
	Mostly
	41
	14.2
	14.2
	90.0

	
	Seldom
	21
	7.3
	7.3
	97.2

	
	No Response
	8
	2.8
	2.8
	100.0

	
	Total
	289
	100.0
	100.0
	



Delegation of Authority
Results in Table 33 show that the majority count of respondents 135 (47%) revealed that their supervisor always empowers them to make safety decisions.
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[bookmark: _Toc404944340]Table 33 – Question 36 (My supervisor empowers us to make safety decisions)
	My supervisor empowers us to make safety decisions

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	135
	46.7
	46.7
	46.7

	
	Sometimes
	58
	20.1
	20.1
	66.8

	
	Mostly
	52
	18.0
	18.0
	84.8

	
	Never
	23
	8.0
	8.0
	92.7

	
	Seldom
	18
	6.2
	6.2
	99.0

	
	No Response
	3
	1.0
	1.0
	100.0

	
	Total
	289
	100.0
	100.0
	




Results Pertaining to Ethics (Hypothesis 5)
Ethics had been assigned variables such as professional work ethics and social responsibility.  

Professional Work Ethics
The highest count of respondents 111 (38%) indicated that their supervisor always does not bend rules or take short cuts to do work as is evident in Table 34.  
In Table 35, the result reveals that the highest count of respondents 125 (43%) indicated that their supervisor always speaks out against practices that are immoral.
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[bookmark: _Toc404944341]Table 34 – Question 12 (My supervisor does not bend rules or take short cuts to do work)

	My supervisor does not bend rules or take short cuts to do work

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	111
	38.4
	38.4
	38.4

	
	Sometimes
	59
	20.4
	20.4
	58.8

	
	Never
	48
	16.6
	16.6
	75.4

	
	Mostly
	47
	16.3
	16.3
	91.7

	
	Seldom
	19
	6.6
	6.6
	98.3

	
	No Response
	5
	1.7
	1.7
	100.0

	
	Total
	289
	100.0
	100.0
	



[bookmark: _Toc404867048]
[bookmark: _Toc404944342]Table 35 – Question 13 (My supervisor speaks out against practices that are immoral)

	My supervisor speaks out against practices that are immoral

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	125
	43.3
	43.3
	43.3

	
	Mostly
	66
	22.8
	22.8
	66.1

	
	Sometimes
	50
	17.3
	17.3
	83.4

	
	Seldom
	26
	9.0
	9.0
	92.4

	
	Never
	13
	4.5
	4.5
	96.9

	
	No Response
	9
	3.1
	3.1
	100.0

	
	Total
	289
	100.0
	100.0
	




Social Responsibility
It was revealed in the result that supervisors always prevent practices that are harmful to the environment according to the highest count of respondents 147 (51%) as evident in Table 36. 
[bookmark: _Toc404867049][bookmark: _Toc404944343]Table 36 – Question 14 (My supervisor prevents practices that are harmful to the environment)
	My supervisor prevents practices that are harmful to the environment

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	147
	50.9
	50.9
	50.9

	
	Mostly
	55
	19.0
	19.0
	69.9

	
	Sometimes
	48
	16.6
	16.6
	86.5

	
	Never
	17
	5.9
	5.9
	92.4

	
	Seldom
	16
	5.5
	5.5
	97.9

	
	No Response
	6
	2.1
	2.1
	100.0

	
	Total
	289
	100.0
	100.0
	





Results Pertaining to Emotional Intelligence (Hypothesis 6)
Emotional Intelligence had been assigned variables such as self-awareness and self-management.  

Self-Awareness
The result in Table 37 shows that the highest count of respondents 117 (41%) indicated that their supervisor is always humble and willing to learn.  
Similarly, the result in Table 38 shows the highest count of respondents of 92 (32%) who indicated that their supervisor is always able to admit when he/she is wrong.
[bookmark: _Toc404867050]
[bookmark: _Toc404944344]Table 37 – Question 37 (My supervisor is humble and willing to learn)

	My supervisor is humble and willing to learn

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	117
	40.5
	40.5
	40.5

	
	Mostly
	58
	20.1
	20.1
	60.6

	
	Sometimes
	56
	19.4
	19.4
	79.9

	
	Never
	34
	11.8
	11.8
	91.7

	
	Seldom
	20
	6.9
	6.9
	98.6

	
	No Response
	4
	1.4
	1.4
	100.0

	
	Total
	289
	100.0
	100.0
	


[bookmark: _Toc404867051]

[bookmark: _Toc404944345]Table 38 – Question 38 (My supervisor is able to admit when he/she is wrong)

	My supervisor is able to admit when he/she is wrong

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	92
	31.8
	31.8
	31.8

	
	Sometimes
	61
	21.1
	21.1
	52.9

	
	Never
	52
	18.0
	18.0
	70.9

	
	Mostly
	                49
	17.0
	17.0
	87.9

	
	Seldom
	29
	10.0
	10.0
	97.9

	
	No Response
	6
	2.1
	2.1
	100.0

	
	Total
	289
	100.0
	100.0
	



Self-Management
The majority count of respondents 160 (55%) revealed that their supervisor always looks after him/herself well as can be seen in Table 39.  


[bookmark: _Toc404867052][bookmark: _Toc404944346]Table 39 – Question 39 (My supervisor looks after himself/herself well)

	My supervisor looks after himself/herself well

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Always
	160
	55.4
	55.4
	55.4

	
	Mostly
	70
	24.2
	24.2
	79.6

	
	Sometimes
	27
	9.3
	9.3
	88.9

	
	Never
	19
	6.6
	6.6
	95.5

	
	Seldom
	9
	3.1
	3.1
	98.6

	
	No Response
	4
	1.4
	1.4
	100.0

	
	Total
	289
	100.0
	100.0
	


[bookmark: _Toc404867968]
[bookmark: _Toc404949573]Results of Hypothesis Testing  
This section of study shows analysis of results using the Principle Component Analysis technique, Cronbach’s Alpha Coefficient and Keiser-Meyer-Olkin criterion generated from the SPSS system forming basis on which to reject of accept hypotheses. 

Hypothesis Testing Criterion
The testing of hypothesis was conducted using the Principle Component Analysis (PCA) technique.    

The components tested in this study for the 6 hypotheses are as follows:
· Relationships (H1 & H2) -> Trust, care, respect for diversity, team building and employee recognition.
· Communication (H3) -> Engaging, role modelling, vision articulation, involving, motivation and stimulation.
· Technical Abilities (H4) -> Control, technical competence, subordinate development and delegation.
· Ethics (H5) -> Work ethics and social responsibility.
· Emotional Intelligence (H6) –> Self-awareness and self-management.
Prior to performing the PCA test, it was necessary to test data for reliability (internal consistency) using the Cronbach’s Alpha Coefficient and to test for validity (sampling adequacy) using the Keiser-Meyer-Olkin (KMO) criterion, the results of which are presented in appendix D and E respectively.  

Statistically, the minimum acceptable value for the Cronbach’s alpha coefficient is 0.7 according to Anderson (1999); hence a higher coefficient value implies higher reliability of items.  The overall internal consistency of data for this study was 0.962 showing high reliability. 

Correspondingly, the minimum acceptable KMO value is 0.6, hence a higher value indicates higher sampling adequacy. The overall measure of sampling adequacy for this study was 0.956 showing high validity of data.

Having performed the reliability and validity tests, the PCA was then conducted to determine relationships of given components to hypotheses.  According to Anderson (1999), the minimum acceptable level of significance for the PCA output is 0.5 from a scale of 0 to 1.  Therefore, a higher value than 0.5 in a component matrix implies a higher weighting of relationship to the desired leadership behavior in this study.  

The overall PCA test results for each hypothesis are given below.  Detailed PCA results for each component matrix are given in appendix C.  

Results pertaining to Hypothesis 1 
The PCA test results for Hypothesis 1 comprising of the trust and care component are shown in Table 40.    
[bookmark: _Toc404867053][bookmark: _Toc404944347]Table 40 – Component Matrix (Trust and Care)
	
	Component
	Cronbach’s Alpha
	KMO

	
	1
	
	

	Trust
Care
	.862
.878
	0.726
	0.745









Given higher values of constructs in the extracted component for trust (0.862) and care (0.878) compared to the minimum level of significance of 0.5 in PCA, the proposition that leaders and those affected by the LP adoption process have not improved behavior in building trusting and caring relationships to enhance a positive safety and health climate in South African mines cannot be accepted. Construct values higher than 0.5 imply that trusting and caring relationships have improved.

Results pertaining to Hypothesis 2
The PCA test results for Hypothesis 2 comprising of the respect for diversity, employee recognition and team building components are shown in Table 41.    

[bookmark: _Toc404867054][bookmark: _Toc404944348]Table 41 – Component Matrix (Diversity, Recognition and Team Building)
	
	Component
	Cronbach’s Alpha
	KMO

	
	1
	
	

	Respect for Diversity
Employee Recognition
Team Building
	.865
.868
.907
	0.879
	0.881









The proposition that leaders in the LP adoption process have improved relationships through recognition of employee’s contribution, respect for diversity and team building cannot be rejected given high values of constructs in the extracted component compared to the minimum level of significance of 0.5 in PCA. 

Team building team has the highest influence (0.907), followed by appreciation of employee contribution (0.868) and respect for diversity (0.865). Higher than the minimum level of significance of 0.5 construct values in PCA imply that leaders in the LP adoption process have improved relationships through recognition of employee’s contribution, respect for diversity and team building.

Results pertaining to Hypothesis 3
The PCA test results for Hypothesis 3 comprising of components pertaining to communication are shown in Table 42.  

With respect to the values of constructs extracted in the component for engaging (0.869), role modelling (0.811), vision articulation (0.864), motivation & stimulation (0.813) and involving (0.862), the hypothesis that there have been improvements in communication behaviors towards enhancing health and safety cannot be rejected. 
Construct values higher than the minimum level of significance of 0.5 in PCA imply that communication behaviors have indeed improved towards enhancing a positive health and safety climate.
[bookmark: _Toc404867055][bookmark: _Toc404944349]Table 42 – Component Matrix (Communication)
	
	Component
	Cronbach’s Alpha
	KMO

	
	1
	
	

	Engaging
Role Model
Vision
Motivation and Stimulation
Involving
	.869
.811
.864
.813
.862
	0.919
	0.936











Results pertaining to Hypothesis 4
The PCA test results for Hypothesis 4 comprising of components related to technical abilities are shown in Table 43.    
[bookmark: _Toc404867056][bookmark: _Toc404944350]Table 43 – Component Matrix (Technical Abilities)
	
	Component
	Cronbach’s Alpha
	KMO

	
	1
	
	

	Control
Technical Competence
Subordinate Development
Delegation
	.875
.916
.865
.844
	0.912
	0.933










The values of the constructs in the extracted component i.e. control (0.875); technical competence (0.916), subordinate development (0.865) and delegation (0.844) imply that leaders and those affected by the LP adoption process have improved their management ability based on the minimum level of significance of 0.5 in PCA.  Therefore the hypothesis can be upheld.


Results pertaining to Hypothesis 5
The PCA test results for Hypothesis 5 comprising of components related to ethics are shown in Table 44.    
[bookmark: _Toc404867057][bookmark: _Toc404944351]Table 44 – Component Matrix (Ethics)
	
	Component
	Cronbach’s Alpha
	KMO

	
	1
	
	

	Work Ethics
Social Responsibility
	.828
.828
	0.732
	0.589








The hypothesis that leaders and those affected by the LP adoption process do not practice ethical behavior that enhance positive safety and health can be rejected given higher than average values of constructs of 0.828 for both work ethics and social responsibility. Construct values higher than the minimum level of significance of 0.5 in PCA imply that leaders and those affected by the LP adoption process do in fact practice ethical behavior aimed at improving health and safety.  

Results pertaining to Hypothesis 6
The PCA test results for Hypothesis 6 comprising of components pertaining to emotional intelligence are shown in Table 45.    
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[bookmark: _Toc404944352]Table 45 – Component Matrix (Emotional Intelligence)
	
	Component
	Cronbach’s Alpha
	KMO

	
	1
	
	

	Self-Awareness
Self-Management
	.855
.855
	0.738
	0.650








In respect of the equally high values of 0.855 for the individual constructs extracted in the component matrix for self-awareness and self-management compared to the minimum level of significance of 0.5 in PCA, it can be concluded that leaders and those affected by the LP adoption process have developed emotional intelligence to enhance a positive safety and health climate in the mines.

[bookmark: _Toc404949574]	INTERPRETATION AND DISCUSSION OF RESULTS
[bookmark: _Toc404867971][bookmark: _Toc404949575]Interpretation of results of Demographics
 Age
Findings from this study on behavior change in the LP adoption process showed that over half of the participants were between the age of 26 and 45 years old.  This is in agreement with Vaas (2005) who stated that the most economically productive age range in the South African labor market is between the ages of 15 to 49 years old.  Therefore the age representation in this study is deemed valid enough to provide a reliable opinion regarding change in leadership behaviors in the Leading Practice (LP) adoption process.     

Race
The result revealed that all major race groupings found in South Africa were represented in this study although to a lesser extent of the minority race groupings such as the Asian and Colored races.  This is consistent with data provided by Stats SA (2013) confirming that the locations of mining operations are predominantly found in Mpumalanga, Gauteng and Limpopo provinces where the Asian and Colored races are less represented.  The race ratio in this study is therefore deemed representative enough to warrant generalization of research findings.

Gender
The gender representation of the participants in this study showing the majority of the make gender is consistent with a study conducted by Zungu (2012) in which it was observed that the mining industry in South Africa has historically been male-dominated although the gender landscape is slowly changing due to the application of affirmative action policies introduced by the South African government (Jim 2006) and enforced by the mining charter (Phakathi 2012) to increase female representivity in the work place.  

Job Categories
Findings from this study on behavior change in the LP adoption process showed that almost three quarters of the participants were general workers.  The mining industry is inherently labor- intense in both highly mechanized mining operations and less automated operations globally according to Cronje (2014).  It is therefore expected that the highest number of employees would be found in the general workers category followed by supervisors and a few managers per given sample as reflected in this study.  

Mining Experience in Years
Findings in this study revealed that there’s a sizable amount of representation of workers in each of the four categories of mining experience in years ranging from new recruits to highly experienced participants.  This spread of both new recruits and highly experienced participants is sufficient enough to provide a full representation of opinion on behaviors that are relevant in the mining industry and the extent to which leadership has changed these behaviors to enhance a positive health and safety climate.    
[bookmark: _Toc404867972][bookmark: _Toc404949576]Interpretation of results of Desired Leadership Behavior   
Frequency scores for behavior attributes presented in the previous chapter are interpreted in the following sub-sections.

Interpretation Pertaining to Relationships (Hypothesis 1)
High scores of frequency distributions for trusting and caring relationships indicate agreeability that mutual trusting and caring relationships expressed by showing genuine concern about worker’s safety, giving guidance when something goes wrong without swearing and blaming are important and relevant in enhancing a positive safety and healthy climate in the LP adoption process.  This result literature by Bridges (1991) and Spartz (1998) that trusting and caring relationships have a positive impact on safety and health in the work place.

Interpretation Pertaining to Relationships (Hypothesis 2)
As the case with trusting and caring relationships, high scores of agreeability indicate that respect for diversity, employee recognition and team building are fundamental elements of behavior in relationships that are important and relevant in enhancing a positive safety and health climate in the LP adoption process.  This result is supported by Devoe (1999), Luthans (2000) and Zia (2011) who illustrated the importance of these behaviors in improving safety and health related performance at work. 

Interpretation Pertaining to Communication (Hypothesis 3)
The relevance of effective communication as shown by high scores of agreeability regarding effective communication through engaging, role modelling, vision articulation, stimulation and motivation and through involving cannot be overlooked.  The result implies that effective communication behavior is essential in enhancing a positive safety and health climate in the LP adoption process.  This is supported by Bass (1998) who indicated that effective communication enhances performance in the work place.

Interpretation Pertaining to Technical Abilities (Hypothesis 4)
High scores of frequency distributions observed for technical ability through expressed through effective control of resources, technical competence, subordinate development and delegation of authority indicate agreeability that these attributes are important and relevant behaviors in enhancing a positive safety and health climate in the LP adoption process.  The literature base supporting technical abilities as a means to effectively influence positive health and safety in the work place is supported by scientists such as Druker (1992) and Daft (2002).

Interpretation Pertaining to Ethics (Hypothesis 5)
High scores of frequency distributions observed for professional work ethics and social responsibility indicate agreeability that ethical behavior demonstrated by not bending rules to get work done, speaking out against immoral practices and preventing practices that are harmful to the environment is important and relevant in enhancing a positive safety and health climate.  The relevance of ethical behavior in influencing safety and health is supported by industry authorities such as Sims (1992), Bega (2011) and Singo (2011).

Interpretation Pertaining to Emotional Intelligence (Hypothesis 6)
Emotional intelligence is also an important and relevant attribute of behavior in the enhancement of positive safety and health in the LP adoption process.  This is evident in high scores of agreeability in the result for self-awareness and self-management.  This is supported by Goleman (1995) who indicated that emotional intelligence is essential and relevant in effective leadership as this ability enables leaders to be humble enough to know their limitations and appreciate their abilities thereby effectively performing duties which they are meant to do such as enhancing a positively healthy and safe climate in the work place.
[bookmark: _Toc404867973][bookmark: _Toc404949577]Discussion of results of Hypotheses    
The results from Principle Component Analysis are discussed in the following sub-sections.  Conclusions for each hypothesis are also provided.



Discussion of result pertaining to Hypothesis 1 
Results of PCA presented for this study indicate the presence of trust and care in the surveyed sample.  This is in direct contrast to assertions made for hypothesis 1 that trust and care are non-existent among leaders and subordinates in the LP adoption process within the mining industry of South Africa. 

The perception of trusting relationships in this study is a scenario where there’s mutual trust between leaders and subordinates.  It is a kind of relationship where leaders and subordinates can trust and rely on each other in the workplace to get work done which is in direct collaboration with what Bridges (1991) stated.  In a trusting relationship, subordinates are at liberty to openly talk to their leaders about concerns at work without fear of reproach (Fu and Yukl 2000).  

Caring relationships are seen to manifest themselves where leaders show genuine concern about workers’ safety and give guidance when something goes wrong without swearing, blaming and shouting at them according to Spartz (1998).  It is a type of relationship characterized by mutual respect and trust where workers feel cared for and loved by their leaders.  Any kind of behavior opposite to this is interpreted as uncaring and untrustworthy.

The one argument given to base the initial hypothesis was that trust and care would be non-existent due to the historical legacy of the patriarchal and apartheid systems where parities between race, gender and creed were promoted (Fogel 2013).  

The other argument was applied regarding the migrant labor system in the mining industry where the concept of “single-sex hostels” is present (Strydom 2013) thereby demonstrating little care for worker’s needs.  It was also pointed out that constant strikes by unions within the mining industry of South Africa over the last five years (Yager et al 2013) is a true manifestation of lack of care and trust by leadership as perceived by workers.  

Interventions made in the LP adoption process seem to have had a positive impact in improving relationships as evident in the survey result indicating that leaders have become more caring and trusting. 



Summary of results pertaining to Hypothesis 1
The results discussed for Hypothesis 1 contrast the proposition that leaders and those affected by the LP adoption process have not improved behavior in building trusting and caring relationships to enhance a positive safety and health climate in South African mines.  In fact, leaders have become more caring and trusting which is contrary to what was purported in the Literature review of this study.  

Hypothesis 1 is therefore REJECTED

Discussion of result pertaining to Hypothesis 2
The result of PCA presented for this study supports the hypothesis that leaders and those affected by the LP adoption process have improved relationships through recognition of employee’s contribution, respect for diversity and team building in South African mines.  

Recognition of employee contribution is perceived as efforts by managers to show appreciation immediately when workers do something good verbally or in any other kind.  According to Luthans (2000) employee recognition is an effective leadership technique to reinforcing positiveness and ultimately motivating performance.  Health and safety environments thrive where workers are positive and motivated to uphold required standards.

Respect for diversity is perceived as impartiality by managers when dealing with their subordinates regardless of race, age and gender.  It is counterproductive to show preference of one over the other and discriminate when making any kind of decisions in the work place according to Devoe (1999).  Acknowledging, understanding, accepting, appreciating and celebrating differences among people regardless of age, race and gender is particularly important in the mining industry where there’s an essential need for a varied mix of specialties to enhance safety and health standards.

Team building is interpreted as a situation where managers work harmoniously with their subordinates and encourage team spirit in the work place.  According to Zia (2011), team work generates a certain morale among workers that enhances positiveness and desire to achieve intended performances which is one of the influencing tactics that effective leadership can use.

This study purported that respect for diversity, employee recognition and team building have improved in the LP adoption process given facts such as increase in race and gender representivity (Moolman 2013) and notable reduction in hazards and fatality over the last five years due to employee morale and team work (Becker 2010). These themes have been confirmed as evident in the survey result.  

Summary of results pertaining to Hypothesis 2
The results discussed for Hypothesis 2 support the proposition that leaders and those affected by the LP adoption process have improved relationships through recognition of employee contribution, respect for diversity and team building which has improved safety and health performance, a situation which Bennis and Nanus (1985) recon can only be achieved through effective leadership.  

Hypothesis 2 is therefore ACCEPTED

Discussion of result pertaining to Hypothesis 3
Results of PCA presented for this study support the hypothesis that leaders and those affected by the LP adoption process have improved their communication behaviors through engaging, role modelling, vision articulation, involving, stimulation and motivation to enhance a positive safety and health climate in South African mines.  

One element of effective communication included in this study is the ability of leaders to engage with subordinates.  Engaging is perceived as efforts by managers to hold safety and health talks with workers regularly in order to conscientise one another about the importance of working safely.  It also means that managers take time to show workers the right way to do the job.  Yukl et al (1996) refer to this kind of influencing tactic as “rational persuasion” where pros and cons of doing something or not are discussed.  Goleman (2000) refers to engaging as coaching or mentoring others.  

Effective communication is also perceived as role modelling of what needs to be done in the work place.  Leading by example through working safely and obeying all safety rules as role modelling is what Bass (1985) refers to as an individualized consideration method that is applied to transform situations through observation.

The other interpretation of effective communication is where managers motivate and stimulate workers to think, live and work safely in their daily lives and to do so whether or not they are being observed.  In this case, workers are motivated and stimulated to work safely due to the direct benefit of achieving zero harm and fatality using the theory of reasoned action discussed by Gibbons et al (1998).

Perhaps one of the most effective communication models in this study is interpreted as a situation where managers involve their subordinates by allowing participation.  Core features of this tactic include practices where managers involve workers in safety meetings, listen to worker’s concerns, ask input from workers on how to improve safety and give them an opportunity to explain when something goes wrong according to (Davis 2004).  

Finally, communication in this study is perceived as effective articulation of the shared safety and health vision proposed by the company.  In this case, workers are constantly given a broader picture of why they need to work safely as individual and collectively as a company.  Visionary leadership (Goleman 2000) enables success of a shared vision.

Improvement in effective communication to enhance a safety and health work place has been confirmed in the surveyed result for this study.  This is an affirmation of the proposition made in this study that leaders in the LP adoption process have become effective communicators as can be seen in the reduction of hazards and fatalities over the last five years (Becker 2010).

Summary of results pertaining to Hypothesis 3
The results discussed for Hypothesis 3 support the hypothesis that leaders and those affected by the LP adoption process have improved their communication behaviors to enhance a positive safety and health climate in South African mines.  

Hypothesis 3 is therefore ACCEPTED

Discussion of result pertaining to Hypothesis 4
Results of PCA presented in this study support the hypothesis that leaders and those affected by the LP adoption process have improved their management ability through effective control, technical competence, development of subordinates and delegation.  
Technical abilities of leaders in the mining industry are interpreted using a number of variables that enhance safety and health.  One of which is effective control or management of subordinates.  This is an ability of managers to give clear safety instructions, ensure that workers do their job properly and understand safety practices well.  Put simply, effective control is about controlling organizational resources in order to meet set objectives according to Daft (2002).

The other variable used to interpret technical abilities with a view to enhance safety and health is technical competence.  In this study, technical competence is where managers are technically competent to do the job well, ensure that subordinates are equipped to perform safely, are able to make plans that help everyone to work safely and are able to take immediate action should there be a fault in operations.  This ability falls within the cognitive knowledge cluster of the authentic leadership model for successful organizations described by Ungerer et al (2013).

Technical ability can also be interpreted as the ability by managers to develop their subordinates and encourage them to do so.  Training employees is the act of planned effort to facilitate learning and development of job related competencies required for job performance (Raymond 2010), without which would incapacitate the mining industry in which technology is ever evolving.

Finally, delegation of authority to workers to enable them to perform at a certain level is one other way to interpret technical ability of leaders.  According to Drucker (1992), delegation is an empowerment tool that encourages innovation, motivation and initiative in subordinates, which in turn results in a safer and happier working environment.

The discussion above coupled with the result from the survey is in direct agreement with the proposition made in this study that leaders have improved their technical abilities to enhance safety and health in the work place.  The reason given on which the proposition was based is the evidence of reduction in hazards and fatality over the last five years (Becker 2010).

Summary of results pertaining to Hypothesis 4
The results discussed for Hypothesis 4 support the hypothesis that Leaders and those affected by the LP adoption process have improved their management ability through effective control, technical competence, development of subordinates and delegation.  
Hypothesis 4 is therefore ACCEPTED

Discussion of result pertaining to Hypothesis 5
Results of PCA presented for ethical behavior contradict the hypothesis that leaders and those affected by the LP adoption process do not practice ethical behavior that enhances a positive safety and health climate in South African mines.  

The interpretation of ethics for this study can be categorized in terms of professional work ethics and social responsibility.  Professional work ethics relates to the moral fiber of managers not to bend rules or take short cuts just to get the work done quickly or realize profit.  According to Sims (1992), lack of work ethics means absence of moral integrity and consistent values to get things done.  A typical example for safety in mining would be neglecting to do entry check exams and drills just to gain time to meet or exceed production targets.

Social responsibility in mining involves preventing activities that are harmful to the environment and speaking out against practices that are immoral.  This include examples such as toxic mine dump/drainage (Bega 2011) and heavy metal pollution (Singo 2011).  Such incidences have detrimental effects on the social wellbeing of people living in nearby areas and deemed as gross irresponsibility on the part of negligent organizations.

Issues of toxic mine dumping, drainage and heavy metal pollution where cited as reasons and proof of absence of ethical behavior by leaders in the LP adoption process in South African mines in this study.  However, survey results have contradicted this proposition.  As a matter of fact, respondents indicated that there are high levels of ethical standards amongst leaders in the LP adoption process which positively affect the work place and the surrounding environments.

Summary of results pertaining to Hypothesis 5
The results discussion for Hypothesis 5 contradicts the hypothesis that Leaders and those affected by the LP adoption process do not practice ethical behavior that enhances a positive safety and health climate in South African mines. 

Hypothesis 5 is therefore REJECTED


Discussion of result pertaining to Hypothesis 6
Results of PCA presented for this study support the hypothesis that leaders and those affected by the LP adoption process have developed emotional intelligence to enhance a positive safety and health climate in South African mines.  

Emotional intelligence in this study has been interpreted in two factors i.e. self-awareness and self-management.  Self-awareness is a scenario where managers are expected to understand themselves well enough to know their capabilities, potentials and limitations.  In Salovey and Mayer’s (1990) view, self-awareness abilities enable one to be humble enough to admit when they make mistakes and can be open to learn from others.

The other interpretation of emotional intelligence is self-management.  For leaders to be able to manage others effectively, it is expected of them to be able to identify, assess and manage their own emotions and the emotions of others as well as group emotions.  These are qualities of an effective leader as perceived by psychologist Goleman (1995).

Arguments such as reduction in hazards and fatalities over the last five years in South African mines (Becker 2010) where given to support the proposition that leaders in the LP adoption process have developed emotional intelligence.  Results from this study’s survey support this proposition.  Interventions in the LP adoption process may have been instrumental in enabling leaders to develop emotional intelligence.

Summary of results pertaining to Hypothesis 6
The results discussed for Hypothesis 6 confirm the hypothesis that Leaders and those affected by the LP adoption process have developed emotional intelligence to enhance a positive safety and health climate in South African mines.  

Hypothesis 6 is therefore ACCEPTED.
[bookmark: _Toc404867974][bookmark: _Toc404949578]Interpretation of results of the Cronbach’s Alpha   
The overall result of the internal consistency or reliability of the survey instrument used in this study is significantly higher than the minimum level of significance indicated by the Cronbach’s Alpha Coefficient presented in Appendix D.  This implies that the survey instrument is reliably stable and consistent to the extent that if the instrument was to be administered repeatedly to the same group of respondents or a different group for that matter, the same responses could be expected.
[bookmark: _Toc404867975][bookmark: _Toc404949579]Interpretation of results of the KMO Criterion  
The overall result of the measure of sampling adequacy or validity of the survey instrument given by the KMO criterion as shown in Appendix E indicates a higher level of significance than the minimum acceptable value.  This can be interpreted that the survey instrument used in this study is valid.  The validity of the survey instrument enabled the researcher to measure behaviors in the LP adoption process as intended to the extent that the cause, effect and other relationships within the data collected were accurately concluded. 
[bookmark: _Toc404867976][bookmark: _Toc404949580]Conclusion
Interpretation and discussion of survey results for this study has been done.  This has been achieved by demonstrating that there are no biases in the demographical profile of respondents and by presenting arguments in lieu of the literature base for this study.

On the basis of this discussion and interpretation, four of the six hypotheses have been accepted as seen in section 5.4.2; 5.4.3; 5.4.4 and 5.4.6 while two hypotheses have been rejected as seen in sections 5.4.1 and 5.4.5 above.  

Evidently, results from this study are deemed to be in alignment with the literature base from which the hypotheses were developed although counter evidence has arisen for the rejected hypotheses due to the fact that the adoption of LP’s in South African mines may have made a positive impact on safety and health practices in the meantime. 

The interpretation of the survey results were used as a basis for the conclusions drawn and the recommendations given in the next chapter.








[bookmark: _Toc404949581]CONCLUSION AND RECOMMENDATIONS
[bookmark: _Toc404867979][bookmark: _Toc404949582]Conclusion
· The results of this survey clearly indicate that monitoring of behavior change from interventions in the LP adoption process can be enhanced by including the following desired behaviors in the monitoring model:
· Effective relationships expressed through trust, care, respect for diversity, employee recognition and team building
· Effective communication by involving and engaging with one another, through motivation and stimulation, by vision articulation and allowing participation by all.
· Technical abilities exhibited through effective control of resources, technical competence, subordinate development and delegation of authority.
· Ethical behavior through social responsibility and professional work ethics
· Emotional intelligence through self-awareness and self-management. 
· The result of the survey instrument developed for use in monitoring of behavior change was  proved to be valid and reliable to the following extent:
· The survey instrument is reliably stable to the extent that if it was to be administered repeatedly to the same group of respondents or a different group for that matter, the same result could be expected
· The instrument is valid and able to measure change in behaviors in the LP adoption process as intended to the extent that the cause, effect and other relationships within the data collected can accurately be concluded. 

[bookmark: _Toc400632739][bookmark: _Toc404867980][bookmark: _Toc404949583]Recommendations
To ensure successful behavior change monitoring from interventions related to the people-centered adoptions of LP’s, the following recommendations are made with regards to strategy, implementation and further research.
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6 [bookmark: _Toc404944293][bookmark: _Toc404944472][bookmark: _Toc404945943][bookmark: _Toc404946022][bookmark: _Toc404949585]
6.1 [bookmark: _Toc404944294][bookmark: _Toc404944473][bookmark: _Toc404945944][bookmark: _Toc404946023][bookmark: _Toc404949586]
6.2 [bookmark: _Toc404944295][bookmark: _Toc404944474][bookmark: _Toc404945945][bookmark: _Toc404946024][bookmark: _Toc404949587]
6.2.1 [bookmark: _Toc404949588]The Behavior Monitoring Model
[bookmark: _Toc287175361]A behavior monitoring model adapted from Kusek and Rist (2004) and presented in Figure 8 below should be implementation in response to the research question, “How can we best monitor behavior change from interventions related to the people-centered adoptions of leading practices?”
 (
Improve
Provide Feedback
Monitor Desired Behavior
Implement Desired Behavior
Train Desired Behavior
Identify Desired Behavior
Continuous Improvement
)
[bookmark: _Toc392770805][bookmark: _Toc401152764][bookmark: _Toc404866925][bookmark: _Toc404944494]Figure 8 – The Behavior Monitoring Model

The logical steps presented in Figure 8 include identification of desired behaviors to be monitored, training of desired behaviors, implementing of desired behaviors, monitoring of desired behaviors, providing constructive feedback and improving on identified gaps.  It is purported that this model would be ideal for the successful implementation of behavior monitoring in the LP adoption process in South African mines.

Suggestions of approaches for implementation of desired leadership behaviors to be monitored, training, implementation, monitoring and feedback for inclusion in the behavior monitoring process of LP’s are provided in the following sub-sections.


Desired Leadership Behaviors
Based on the conclusions drawn from the current study, five clusters of desired leadership behaviors and associated components of behavior are proposed for inclusion in the implementation of the LP behavior monitoring process as shown in Table 46:  
[bookmark: _Toc263330669][bookmark: _Toc378774536][bookmark: _Toc401152772][bookmark: _Toc404867059]
[bookmark: _Toc404944353]Table 46 – Recommended Leadership Behaviors
	Recommended Leadership Behaviors

	Relationships
	Care, trust, respect for diversity, employee recognition and                                                                                                                                                team building

	Communication
	Engaging, role modelling, involving, vision articulation, motivation and stimulation

	Technical Abilities
	Control, technical competence, delegation and subordinate                         development

	Ethics
	Work ethics and social responsibility

	Emotional Intelligence
	Self-awareness and self-management



Table 46 shows desired behaviors that should be monitored in the LP adoption process to enhance health and safety.  These are effective relationships expressed through trust, care, respect for diversity, employee recognition and team building; effective communication by involving and engaging with one another, through motivation and stimulation, by vision articulation and allowing participation by all; technical abilities exhibited through effective control of resources, technical competence, subordinate development and delegation of authority; ethical behavior through social responsibility and professional work ethics and emotional intelligence through self-awareness and self-management.

Training of Desired Leadership Behaviors
As part of successful implementation of the behavior monitoring model, it is suggested that leaders should undergo specific formal and informal training related to desired leadership behaviors in the LP adoption process before implementation and monitoring can commence.  

Training is defined by Goldstein and Ford (2002) as a systematic approach to learning and development to improve individual, team and organizational effectiveness.  According to Aguinis and Kraiger (2009), training activities have a positive impact on the performance of individuals and teams as it brings about change in attitude, motivation and empowerment.
The following training options are proposed:
· The MOSH learning hub can incorporate and enforce desired leadership behavior training in their adoption system as a formal process.
· Informal training can take the form of frequent or periodic talks about expected behavior performance as a practice at mining operations in daily or weekly management meetings or at the beginning of shifts.  
Training in such a manner can enable enforcement of desired action towards improving behaviors in the work place.

Implementation of Desired Leadership Behaviors
It is proposed that the implementation of the desired behaviors should take the same process that all other LP’s follow from initiation to sign off.  This includes setting targets, cut-offs and signoffs at points of adoption with associated reporting on performance periodically by all adopting mining operations.  Implementation also includes incorporation of this deliverable in behavior communication plans. 

Monitoring of Desired Behaviors
The survey instrument recommended in section 6.2.2 of this document should be used to monitor change in behaviors. 

Feedback and Continuous Improvement
As part of successful implementation of the behavior monitoring model, it is suggested that constructive feedback be provided in the LP adoption process post implementation and monitoring of  behaviors in line with the MOSH LP adoption behavior communication plan (MOSH 2014).  The following actions are proposed for continuous improvement:

· Verbal acknowledgement of positive behavior at points of performance.
· Incorporation of positive behavior in key performance indicators (KPI).
· Monetary reward linked to achievement of positive behavior KPI’s.
· Remedial action such as reinforcement of training, to improve gaps identified in desired behaviors.
6.2.2 [bookmark: _Toc401225264][bookmark: _Toc404867982][bookmark: _Toc404949589]The Survey Instrument
A survey instrument in form of a survey questionnaire presented in Appendix C is recommended for implementation in the LP behavior monitoring process.

The survey instrument containing 39 questions related to desired leadership behaviors is to be used to establish the shift in behavior, of a target sample, to desired behaviors in the LP adoption process over a period of time.  The suggestion is that the survey instrument be administered periodically at intervals determined by the MOSH adoption team. 

It is also suggested that translation of the survey instrument into appropriate languages such as Afrikaans, Sepedi, Zulu or whichever language is deemed applicable, be done at points of monitoring where resources are deployed to verbally translate and explain each question in case of language and literacy limitations.  The aim of monitoring is to ensure that all participants, regardless of language and literacy orientations, are given an equal opportunity to contribute to the behavior change process for a safer and healthier working environment

The measurement of results from the survey instrument is a specialized activity requiring statistical expertise.  As such, the following options are suggested for analysis and interpretation of surveyed results:
a) Outsource the service to a statistical company.
b) Develop an in-house analysis tool to be used whenever a need for monitoring of behavior arises.
Option (b) is preferred as it’s a cheaper solution in the long-run compared to option (a). Also, option (b) can be integrated with HR systems to obtain real-time results of the analysis whenever monitoring is conducted thereby enabling efficient decision making. 
6.2.3 [bookmark: _Toc404867983][bookmark: _Toc404949590]Further Research
With regards to further research, a follow-up study is proposed to monitor and evaluate the impact posed by the implementation of the behavior monitoring model and the survey instrument.

[bookmark: _Toc401225265][bookmark: _Toc404867984][bookmark: _Toc404949591]Concluding Remarks
The mining industry is one of the largest providers of employment in South Africa and contributes immensely to the gross domestic product locally and globally.  The local mining industry faces a huge challenge to compete and attain safety and health standards equivalent to international benchmarks.

Elimination of hazards and fatalities in this industry is beneficial at both personal and economic levels and set safety targets must therefore be mate.  This can largely be achieved by successful implementation of LPs of which monitoring of change in behaviors is a fundamental element to the success thereof.  
Results of this study have provided insights into how best to monitor behavior change related to the people-centered adoptions of LPs in South African mines.
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Research Project

Who we are
Hello, my name is Deborah Mhura.  My company has been contracted by the Mine Health and Safety Council to conduct a research project on their behalf.

What we are doing
We are conducting research on how we can best monitor behavior change from interventions related to the people-centered adoption of leading practices.  We are conducting a study to establish a model and survey instrument to monitor behavior change in leadership behavior of leading practices. 

Your participation
We are asking you whether you will allow us to conduct a survey with you about your experience and opinion of the extent of change in behavior of leaders and those affected by the leading practices adoption system.  The survey will be in form of a simple questionnaire containing questions that you will be asked to respond to.  If you agree, we will ask you to complete the questionnaire for approximately 30 minutes.

Please understand that your participation is voluntary and you are not being forced to take part in this study. The choice of whether to participate or not, is yours alone. If you choose not to take part, you will not be affected in any way whatsoever.  If you agree to participate, you may stop participating in the research at any time and tell me that you don’t want to continue. If you do this, there will be no penalties and you will not be prejudiced in any way. 

Confidentiality
All identifying information will be kept in a secure office and will not be available to others and will be kept confidential to the extent possible by law. The records from your participation may be reviewed by people responsible for making sure that this research is done properly, including members of the ethics committee at the Human Sciences Research Council. All of these people are required to keep your identity confidential.  Otherwise, records that identify you will be available only to people working on the study, unless you give permission for other people to see the records.  We are asking you to give us permission to tape-record the interview so that we can accurately record what is said.  Your answers will be stored electronically in a secure environment and used for research or academic purposes now or at a later date in ways that will not reveal who you are. All future use of the stored data will be subject to further Research Ethics Committee review and approval.
We will not record your name anywhere and no one will be able to connect you to the answers you give.  Your answers will be linked to a fictitious code, number or pseudonym (another name) and we will refer to you in this way in the data, any publication, report or other research output.

Risks/discomforts
At the present time, we do not see any risk of harm from your participation. The risks associated with participation in this study are no greater than those encountered in daily life. 

Benefits
There are no immediate benefits to you from participating in this study. However, this study will be extremely helpful to us in that we hope will promote understanding of the best solution to monitoring behavior changes in leadership and those affected by leading practices.    If you would like to receive feedback on our study, we will record your phone number on a separate sheet of paper and can send you the results of the study when it is completed sometime after September, 2014.

Who to contact if you have been harmed or have any concerns 
This research has been approved by the HSRC Research Ethics Committee (REC). If you have any complaints about ethical aspects of the research or feel that you have been harmed in any way by participating in this study, please call the HSRC’s toll-free ethics hotline 0800 212 123 (when phoned from a landline from within South Africa) or contact the Human Sciences Research Council REC Administrator, on Tel 012 302 2012 or E-mail research.ethics@hsrc.ac.za . If you have concerns or questions about the research you may call the project leader of Mundele Business Consultancy on 012 657 0554 / mundelebiz@gmail.com or the program manager of the Mine Health and Safety Council on 011 656 1997 / pkalipa@mhsc.org.za.  
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CONSENT
I ……………………………………….………………….hereby agree to participate in research on how best to monitor behavior change from interventions related to the people-centered adoption of leading practices. I understand that I am participating freely and without being forced in any way to do so. I also understand that I can stop participating at any point should I not want to continue and that this decision will not in any way affect me negatively. I understand that this is a research project whose purpose is not necessarily to benefit me personally in the immediate or short term. I understand that my participation will remain confidential. 

……………………………..
Signature of participant	Date:…………………..

I understand that the information that I provide will be stored electronically and will be used for research purposes now or at a later stage.

……………………………..
Signature of participant	Date:…………………..
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	Section 1: General Information

	Please Respond

	Name of Mine
	

	Job Title
	



	Section 2:  Demographic Data

	Please tick the applicable option
	

	Question 1.
	I belong to this age group
	0 - 25 years Old
	

	
	
	26 - 35 years Old
	

	
	
	36 - 45 years Old
	

	
	
	46 - 55 years Old
	

	
	
	     More than 55  years Old
	

	
	
	
	

	Question 2.
	Mining Experience in years

	Less than 1 year
	

	
	
	2 year to 5 years
	

	
	
	6 years to 10 years
	

	
	
	More than  10
	

	
	
	
	

	Question 3.
	I belong to this race group
	Colored
	

	
	
	White
	

	
	
	Asian
	

	
	
	Black
	

	
	
	
	

	Question 4.
	My Gender is
	Female
	

	
	
	Male
	



	Section 3:  Desired Leadership Behavior

	
	Please Tick Applicable ()

	
	Always
	Mostly
	Sometimes
	Seldom
	Never

	Trust
	Question 1
	I trust my supervisor
	
	
	
	
	

	
	Question 2
	My supervisor trusts me 
	
	
	
	
	

	Care
	Question 3
	My supervisor shows genuine concern about worker’s safety 
	
	
	
	
	

	
	Question 4
	When we do something wrong, my supervisor gives guidance
	
	
	
	
	

	
	Question 5
	My supervisor swears and shouts at people
	
	
	
	
	

	Respect for Diversity
	Question 6
	My supervisor treats everybody the same
	
	
	
	
	

	
	Question 7
	My supervisor respects everybody regardless of age, race or gender
	
	
	
	
	

	Employee Recognition
	Question 8
	My supervisor tells us when we do well
	
	
	
	
	

	
	Question 9
	When I do something good, my supervisor appreciates  immediately
	
	
	
	
	

	Team Building
	Question 10
	My supervisor works well with the team 
	
	
	
	
	

	
	Question 11
	My supervisor encourages team spirit
	
	
	
	
	

	Work Ethics
	Question 12
	My supervisor does not bend rules or take short cuts to do work 
	
	
	
	
	

	
	Question 13
	My supervisor speaks out against practices that are immoral
	
	
	
	
	

	Social Responsibility
	Question 14
	My supervisor prevents practices that are harmful to the environment
	
	
	
	
	

	Engaging
	Question 15
	My supervisor talks to us about safety and explains why we need to work safely
	
	
	
	
	

	
	Question 16
	My supervisor shows us the right way to do the job
	
	
	
	
	

	Role Model
	Question 17
	My supervisor leads by example of how to work safely
	
	
	
	
	

	
	Question 18
	My supervisor obeys safety rules
	
	
	
	
	

	Vision
	Question 19
	My supervisor shows us the broader picture of why we should work safely
	
	
	
	
	

	
	Question 20
	My supervisor gives us information about where our company is going in terms of safety
	
	
	
	
	



	Section 3:  Desired Leadership Behavior Cont.…

	
	Please Tick Applicable ()

	
	Always
	Mostly
	Sometimes
	Seldom
	Never

	Motivation
And
Stimulation
	Question 21
	My supervisor motivates us to live and work safely
	
	
	
	
	

	
	Question 22
	My supervisor inspires me to work safely even if nobody is watching
	
	
	
	
	

	Allows
  Participation
	Question 23
	My supervisor listens to us when we talk about our job
	
	
	
	
	

	
	Question 24
	My supervisor asks us what we think we can do to improve safety
	
	
	
	
	

	
	Question 25
	When something goes wrong, my supervisor gives us an opportunity to explain what happened
	
	
	
	
	

	
	Question 26
	Management involves us in meetings about safety
	
	
	
	
	

	Control
	Question 27
	My supervisor gives clear safety instructions on the job
	
	
	
	
	

	
	Question 28
	My supervisor makes sure that we understand safety practices well
	
	
	
	
	

	
	Question 29
	My supervisor makes sure we do our job properly
	
	
	
	
	

	Technical Competence
	Question 30
	Management makes sure we are  equipped to work safely
	
	
	
	
	

	
	Question 31
	My supervisor knows the job well 
	
	
	
	
	

	
	Question 32
	My supervisor makes plans that help us work safer
	
	
	
	
	

	
	Question 33
	My supervisor takes immediate action when there is a fault in operations
	
	
	
	
	

	Subordinate Development
	Question 34
	My supervisor makes sure that we are properly trained for our jobs
	
	
	
	
	

	
	Question 35
	My supervisor encourages us to  develop ourselves
	
	
	
	
	

	Delegation
	Question 36
	My supervisor empowers us to make safety decisions 
	
	
	
	
	

	Self - Awareness
	Question 37
	My supervisor is humble and willing to learn
	
	
	
	
	

	
	Question 38
	My supervisor is able to admit when he/she is wrong
	
	
	
	
	

	Self  - Management
	Question 39
	My supervisor looks after himself/herself well 
	
	
	
	
	


Thank you for your precious time 
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	Construct
	Hypothesis
	Items
	No. Items
	Alpha
Value

	Trust
	H1
	I trust my supervisor
My supervisor trusts me
	2
	0.726

	Care
	
	My supervisor shows genuine concern about worker’s safety 
When do something wrong, supervisor gives guidance
My supervisor swears and shouts at people
	3
	

	Respect for Diversity
	H2
	My supervisor treats everybody the same
My supervisor respects everybody regardless of age, race or gender
	2
	0.879

	Employee Recognition
	
	My supervisor tells us when we do well
When I do something good, my supervisor appreciates  immediately
	2
	

	Team Building
	
	My supervisor works well with the team 
My supervisor encourages team spirit
	2
	

	Engaging
	H3
	My supervisor talks to us about safety and explains why we need to work safely
My supervisor shows us the right way to do the job
	2
	0.919

	Role Model
	
	My supervisor leads by example of how to work safely
My supervisor obeys safety rules
	2
	

	Vision
	
	My supervisor shows us the broader picture of why we should work safely
My supervisor gives us information about where our company is going in terms of safety
	2
	

	Motivation and Stimulation
	
	My supervisor motivates us to work safely
My supervisor inspires me to work safely even if nobody is watching	
	2
	

	Allows Participation
	
	My supervisor listens to us when we talk about our job
My supervisor asks us what we think we can do to improve safety
When something goes wrong, my supervisor gives us an opportunity to explain what happened
Management involves us in meetings about safety
	4
	

	Control
	H4
	My supervisor gives clear safety instructions on the job
My supervisor makes sure that we understand safety practices well
My supervisor makes sure we do our job properly
	3
	0.912

	Technical Competence
	
	My supervisor treats everybody the same
My supervisor respects everybody regardless of age, race or gender
	4
	

	Subordinate Development
	
	My supervisor makes sure that we are properly trained for our jobs
My supervisor encourages us to  develop ourselves
	2
	

	Delegation
	
	My supervisor empowers us to make safety decisions
	1
	

	Work Ethics
	H5
	My supervisor does not bend rules or take short cuts to do work 
My supervisor speaks out against practices that are immoral
	2
	0.732

	Social Responsibility
	
	My supervisor prevents practices that are harmful to the environment
	1
	

	Self-Awareness
	H6
	My supervisor is humble and willing to learn
My supervisor is able to admit when he or she is wrong
	2
	0.738

	Self-Management
	
	My supervisor looks after himself/herself well
	1
	

	Overall Internal Consistency
	39
	0.962
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	Construct
	Hypothesis
	Items
	No. Items
	KMO

	Trust
	H1
	I trust my supervisor
My supervisor trusts me
	2
	0.745

	Care
	
	My supervisor shows genuine concern about worker’s safety 
When do something wrong, supervisor gives guidance
My supervisor swears and shouts at people
	3
	

	Respect for Diversity
	H2
	My supervisor treats everybody the same
My supervisor respects everybody regardless of age, race or gender
	2
	0.881

	Employee Recognition
	
	My supervisor tells us when we do well
When I do something good, my supervisor appreciates  immediately
	2
	

	Team Building
	
	My supervisor works well with the team 
My supervisor encourages team spirit
	2
	

	Engaging
	H3
	My supervisor talks to us about safety and explains why we need to work safely
My supervisor shows us the right way to do the job
	2
	0.936

	Role Model
	
	My supervisor leads by example of how to work safely
My supervisor obeys safety rules
	2
	

	Vision
	
	My supervisor shows us the broader picture of why we should work safely
My supervisor gives us information about where our company is going in terms of safety
	2
	

	Motivation and Stimulation
	
	My supervisor motivates us to work safely
My supervisor inspires me to work safely even if nobody is watching	
	2
	

	Allows Participation
	
	My supervisor listens to us when we talk about our job
My supervisor asks us what we think we can do to improve safety
When something goes wrong, my supervisor gives us an opportunity to explain what happened
Management involves us in meetings about safety
	4
	

	Control
	H4
	My supervisor gives clear safety instructions on the job
My supervisor makes sure that we understand safety practices well
My supervisor makes sure we do our job properly
	3
	0.933

	Technical Competence
	
	My supervisor treats everybody the same
My supervisor respects everybody regardless of age, race or gender
	4
	

	Subordinate Development
	
	My supervisor makes sure that we are properly trained for our jobs
My supervisor encourages us to  develop ourselves
	2
	

	Delegation
	
	My supervisor empowers us to make safety decisions
	1
	

	Work Ethics
	H5
	My supervisor does not bend rules or take short cuts to do work 
My supervisor speaks out against practices that are immoral
	2
	0.589

	Social Responsibility
	
	My supervisor prevents practices that are harmful to the environment
	1
	

	Self-Awareness
	H6
	My supervisor is humble and willing to learn
My supervisor is able to admit when he or she is wrong
	2
	0650

	Self-Management
	
	My supervisor looks after himself/herself well
	1
	

	Overall Measure of Sample Adequacy (MSA)
	39
	0.956
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Hypothesis 1 - Component Matrix
	
	Component

	
	1

	I trust my supervisor
My supervisor trusts me
My supervisor shows genuine concern about worker’s safety 
When we do something wrong, my supervisor gives guidance
	.862
.789
.821
.727



Hypothesis 2 - Component Matrix

	
	Component

	
	1

	My supervisor treats everybody the same
My supervisor respects everybody regardless of age, race or gender
My supervisor tells us when we do well
When I do something good, my supervisor appreciates  immediately
My supervisor works well with the team 
My supervisor encourages team spirit
	.739
.811
.783
.818
.826
.781



Hypothesis 3 - Component Matrix

	
	Component

	
	1

	My supervisor talks to us about safety and explains why we need to work safely
My supervisor shows us the right way to do the job
My supervisor leads by example of how to work safely
My supervisor obeys safety rules
My supervisor shows us the broader picture of why we should work safely
My supervisor gives us information about company is going in terms of safety
My supervisor motivates us to live and work safely
My supervisor inspires me to work safely even if nobody is watching
My supervisor listens to us when we talk about our job
My supervisor asks us what we think we can do to improve safety
When something goes wrong, my supervisor gives us an opportunity to explain
Management involves us in meetings about safety
	.760
.795
.763
.674
.816
.758
.756
.647
.776
.789
.783
.471



Hypothesis 4 - Component Matrix

	
	Component

	
	1

	My supervisor gives clear safety instructions on the job
My supervisor makes sure that we understand safety practices well
My supervisor makes sure we do our job properly
Management makes sure we are  equipped to work safely
My supervisor knows the job well 
My supervisor makes plans that help us work safer
My supervisor takes immediate action when there is a fault in operations
My supervisor makes sure that we are properly trained for our jobs
My supervisor encourages us to  develop ourselves
My supervisor empowers us to make safety decisions
	.722
.734
.771
.748
.783
.766
.685
.766
.726
.789




Hypothesis 5 - Component Matrix

	
	Component

	
	1

	My supervisor does not bend rules or take short cuts to do work 
My supervisor speaks out against practices that are immoral
My supervisor prevents practices that are harmful to the environment
	.611
.788
.761




Hypothesis 6 - Component Matrix

	
	Component

	
	1

	My supervisor is humble and willing to learn
My supervisor is able to admit when he/she is wrong
My supervisor looks after himself/herself well
	.840
.858
.726
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