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ABSTRACT 

People, processes and teams form the basis of organisational success. Therefore 

the understanding and prediction of people and their behaviour- both individual and 

in a team - is a critical management activity. Behaviour of people are influenced by 

internal factors such as personality, abilities and skills, perception, beliefs and 

motives as well as by external factors from the environment in which the individual 

operates. Understanding these forces and their influence on the individual is 

paramount if one is to understand how to canalise these behaviours to achieve any 

given organisational goal. 

Another concept important to understand, is that of organisational culture which is 

regarded as beliefs, values and learned ways of coping with experience. 

Organisational culture develops during the course of an organisation's history, and 

has become a more and more important concept in organisations, due to its strategic 

nature and impact on business. The culture of an organisation can be influenced and 

changed naturally over time, or by using deliberate, carefully designed cultural 

change interventions. 

The maturity of an organisation's HSEC systems and processes and related 

improvement in performance, is related to the prevailing HSEC culture evident in the 

organisation. It is evident that as an organisation moves from a reactive safety 

culture to an interdependent safety culture, so does the HSEC performance and 

lagging indicators of the organisation increase. Behaviour-based safety processes 

endeavour to influence the individual employee's behaviour in order to improve the 

safety performance of an organisation . The benefits of behaviour-based safety 

programs are numerous and lead to reduced injuries and improved levels of safe 

behaviour amongst employees. Metalloys has selected behaviour-based safety as 

one of the tools to entrench a culture of zero harm in the organisation and to 

establ ish an empowered and enabled workforce. The effectiveness of this approach 

was assessed during this study. 



The empirical research conducted for this study revealed that both the average 

response rate per construct and the responses per question within the various 

constructs reflect a positive response to the elements tested. It is evident from the 

results that a large proportion of the employees are of the opinion that 

communication processes are effectively established, employees are involved on a 

personal level, that there is sufficient supervisor support and that leadership exhibits 

visible leadership in the organisation. These are all constructs testing the elements 

required to effectively establish the culture of the organisation. 

In addition, a large proportion of the employees felt that HSEC systems are well 

entrenched and that facilities and equipment are of such a standard , as to ensure the 

safety of employees and that these are maintained at high levels. 
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CHAPTER 1 

NATURE AND SCOPE OF THE STUDY 

1.1 INTRODUCTION 

Organisations are largely made up of individuals, who are required to work towards a 

common goal. These individuals, throughout their lifetime, would have been exposed 

to different environments, cultures and influences and it stands to reason that these 

individuals will all behave differently given a certain set of circumstances. Gibson, 

lvancevich and Donnely (2000:91) state that " ... any attempt to learn why people 

behave as they do in organisations, requires some understanding of individual 

differences." An individual's skills, cultural background, perception, attitudes and 

personality, all affect the behaviour that the individual will exhibit (Gibson et at., 

2000:94-118) . Rollinson , Edwards and Broadfield (1998:65) and Rollinson et at. , 

(1998:116), concur, that personality predicts the behaviour of people and that an 

individual's perception of a situation or another individual will affect the behaviour of 

the individual Kurt Lewin (quoted by Gibson et at. , 2000:93) suggests that behaviour 

is a function of both individual and environmental factors. It can therefore be inferred 

that it is extremely difficult for organisations to achieve an aligned workforce, with all 

employees directed to achieve the overall objectives of the organisation , given the 

sheer diversity of a typical workforce. 

Rollinson et at., (1998:455) state that the effectiveness of organisations is related to 

the effectiveness of individuals. According to Gibson et at. , (2000:7) the effectiveness 

of any organisation is influenced by human behaviour. Coetsee (2003:43) states that 

effective organisations are the ones who " ... inspire actions and create outcomes 

which satisfy stakeholders" and who can successfully realise the vision of the 

organisation . He continues to state that in order to achieve this, the organisation 

should successfully empower team members, therefore affecting behaviour on an 

individual level. It is therefore clear that an individual's behaviour does affect the 

performance and effectiveness of organisations. 
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There are various approaches to changing the behaviour of individuals, some 

focussing on the internal factors that influence behaviour such as motivation and 

others on external factors that determine behaviour such as consequence 

management (Rollinson et a/. , 1998:180). Luthans, as quoted by Gibson et a/. , 

(2000: 152) define organisational behaviour modification as " .. . the systematic 

reinforcement of desirable organisational behaviour and the non-reinforcement or 

punishment of unwanted organisational behaviour". The most important underlying 

basis of behaviour modification techniques, is Thorndike's law of effect which states 

that " .. . behaviour with favourable consequences tends to be repeated , while 

behaviour with unfavourable consequences tends to disappear'' (Kreitner and Kinicki , 

2007:290). 

Behaviour-based safety focuses on identification and modification of critical safety 

behaviours, according to DeJoy (2005: 1 06). He continues to state that it is an 

extension of behaviour analysis and behaviour modification through utilisation of an 

operant conditioning and reinforcement theory. Behaviour-based safety approaches 

aim to improve the safety performance of an organisation, but the principles can be 

applied to all aspects of business performance, and it is widely reported that 

organisations that are successful in managing HSEC, are often also successful in 

managing other domains of the business (Steenkamp and Van Schoor, 2002:73) . 

Varying approaches to behaviour-based safety processes exist, but all approaches 

maintain some common elements. Metalloys have partnered with IRCA, as the 

personal commitment element of this system appealed to the top management of the 

organisation. The most important elements of the I RCA BIT BBS program include: 

• Operational teams identify at-risk behaviour exhibited in their teams and 

formulate a psychological contract to reduce at-risk behaviour, called the PACT. 

The at-risk behaviour included, is not aimed just at safety performance, but also 

on the team performance and interaction including elements of trust and 

respect. 

• Employee use self-monitoring to evaluate their own behaviour and to ensure 

that this is in line with the values of the organisation . 
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• Employees conduct observations and PACT reinforcement in order to ensure 

that team members abide by their agreed PACT and correct the behaviour of 

their peers on a daily basis. 

• Management exhibits visible felt leadership and engages with employees to 

assure them that they support their PACT's and the behaviour-based safety 

process. 

The behaviour-based safety program is based on some of the most critical 

organisational behaviour principles including the following . 

• Aligned commitment 

• Effective management leadership 

• Shared value systems 

• Changing of locus of control 

• Goalsetting 

• Consequence management 

1.2 PROBLEM STATEMENT 

Metalloys, Meyerton, forms part of the BHP Billiton group of companies, and 

manufactures and supplies manganese alloy primarily to international steel 

industries. Metalloys historically formed part of Samancor, which was acquired by 

Billiton in 1998 after a joint venture with the Anglo American Corporation. When 

Billiton and BHP amalgamated in 2001 , Metalloys was incorporated into the 

Manganese customer sector group of BHP Billiton, a diversified natural resources 

company. 

Since the inception into BHP Billiton, Metalloys has seen drastic changes in the 

organisation , but more so in the past five years, mainly due to leadership changes in 

the organisation . The focus in this period was to build an engaged and empowered 

workforce and ensuring that individuals within the organisation are all aligned with the 

overall values of BHP Billiton, thereby ensuring that Metalloys was positioned as a 

profitable and sustainable asset within the BHP Billiton suite of companies, able to 

deliver value to shareholders. 
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The period 2000 to 2001 proved to be a challenging period for Metalloys, with the 

downturn in manganese markets leading to mass retrenchments and outsourcing of 

non-core activities in an attempt to curb cost and to ensure profitability for the 

organisation. Failure to make a profit and subsequent closure of one of the 

production plants within the organisation, lead to a state where the organisation 

experienced very low levels of trust and morale within the organisation. The period 

from 2004 to 2005, saw the introduction of new leadership in the appointment of a 

new general manager, and the focus from the onset was the development of people. 

The management team understood that empowering employees are key to driving 

any initiative aimed at improving the performance of the organisation. 

The introduction of the new value systems and strong people focus of the BHP 

Billiton organisation also had to be entrenched within the Metalloys culture. The BHP 

Billiton vision and mission statement highlight the strong value systems which define 

the organisation and allude to the intense focus on people. The BHP Billiton way is 

built on a foundation of people. To this end the management of Metalloys took a 

decision to embark on a strategy to involve and align its workforce to the overall BHP 

Billiton value systems, to engage the employees and to establish through these 

processes a dynamic and high performance organisation. 

A number of interventions were considered and the decision was taken to start this 

journey with the implementation of a behaviour-based intervention focussing on the 

most basic need of an organisation and its employees, which is the need not to harm 

or injure employees and to ensure their wellbeing at work and at home. A service 

partner was selected to assist the organisation with the implementation of a 

behaviour-based safety program. This program is driven by top management but 

owned by employees and the organisation aims to achieve the following with the 

implementation of the program (Management Briefing: 2006). 

• Safety norms will be held as values by all employees. 

• Each individual will behave responsibly towards HSEC and team issues. 

• Each individual will be willing, able and enabled to go beyond the call of duty in 

order to ensure compliance with organisational standards and policies. 

• Employee empowerment will be the norm. 
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One hundred and fifteen operational teams were tra ined to understand the 

principles of why people behave in an unsafe manner, and what each individual's 

responsibil ity is towards improved performance with in the organisation. 

1.3 OBJECTIVES OF THE STUDY 

1.3.1 Primary objective 

The primary objective of this study is to evaluate the behaviour-based safety process 

implemented at Metalloys and to assess whether it can be successfully utilised to 

establish a culture of zero harm in the organisation. 

The objective of the research is to establish whether Metalloys successfully created a 

culture of aligned commitment and a shared value system within the organisation 

through the implementation of a behaviour-based safety program within the 

organisation . 

In conclusion, recommendations will be made on further enhancement of the 

behaviour-based safety process so as to ensure the continued alignment of the 

organisation to the corporate values. 

1.3.2 Secondary objectives 

Secondary objectives of this research are to attempt to answer the following 

questions. 

• Can the operational and health , safety and environmental successes achieved be 

related to the behaviour-based safety program. 

• Are the communication processes at Metalloys effectively entrenched as a result 

of this initiative. 

• Is management involvement and visible leadership evident on the site? 

• Do immediate supervisors exhibit caring and engaging behaviour towards teams? 

• Was trust and engagement established within the organisation? 
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1.4 SCOPE OF THE STUDY 

1.4.1 Field of study 

The field of this study is organisational behaviour and the influence of behaviour on 

the performance and aligned commitment of an organisation. 

1.4.2 The scope and boundaries of the study 

The study was conducted within BHP Billiton Metalloys situated in Meyerton, in the 

Gauteng province of South Africa. Metalloys is part of the manganese customer 

sector group of the global resources company BHP Billiton. Metalloys manufactures 

and supplies high and low carbon manganese alloys to the steel industries in South 

Africa and abroad. Metalloys employs approximately five hundred and thirty 

employees and six hundred and twenty full-time contractor employees (Metalloys 

monthly reporting statistics for the financial year 2009), who are all included in the 

behaviour-based safety process. 

1.5 RESEARCH METHODOLOGY 

This research was conducted in two phases. A literature review was completed on 

the topic of organisational behaviour which was followed by an empirical study 

conducted at Metalloys, Meyerton. 

1.5.1 Literature review 

Various publications were reviewed during the completion of the literature review. 

These included text books related to the field of organisational behaviour, amongst 

other Gibson, lvancevich and Donnelly (2000), Rollinson , Broadfield and Edwards 

(1998), Kreitner and Kinicki (2007). In addition , literature on safety management and 

behaviour-based safety processes was reviewed , including that of Steenkamp, Van 

Schoor (2002) and Geller (2001). As many of the principles in the behaviour-based 

safety process are based on the work of Skinner (1953), some research will be 

conducted into older literature sources. 
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Journals and websites were also accessed including Professional Safety, Journal of 

Industrial Psychology and American Society of Safety Engineers. The following 

topics were explored. 

• Defining behaviour and the factors that influence behaviour 

• The link between behaviour and the performance of an organisation 

• The link between behaviour and culture 

• The influence of psychological contracts on the behaviour of individuals 

• Change management principles 

• The role of leadership in behaviour modification and change initiatives 

• Elements of behavioural safety systems 

• The effectiveness of behavioural based safety processes in the workplace. 

• The success of the behaviour-based safety program at Metalloys in changing 

the behaviour and culture of the organisation . 

1.5.2 Empirical research 

Empirical research was conducted by means of a structured questionnaire and an 

interview schedule. The study population included all Metalloys employees and 

contractors and only the top management level was excluded from the survey. The 

data were collected by a service provider who engaged with existing work teams and 

who assisted all employees to complete hard copies of the survey questionnaire. The 

interviews were conducted in group format. 

1.5.2.1 Construction of the questionnaire. 

An empirical study was done by means of a questionnaire and an interview schedule 

developed by I RCA (2008), with specific inputs from the researcher, who revised and 

included questions designed to test specific elements for the purpose of this study. 

The questionnaire is designed to test various elements of a behaviour-based safety 

program, as well as specific safety related topics as deemed fit by the organisation. 

I RCA identified four specific behavioural constructs and three safety related 

constructs and within these a number of items are identified to test the constructs. 

For the purposes of analysis related to this study a four point Likert Scale is utilised 
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and the respondents are requested to indicate responses varying from "Strongly 

disagree" to "Strongly agree". 

An interview schedule was utilised to determine the existing workgroup's perception 

about the effectiveness of the behaviour-based safety program implemented, as well 

as elements of leadership and team dynamics and involvement. 

1.5.2.2 The study population 

The target population for the study consisted of all employees and contractor 

employees on all levels, excluding top management within Metalloys, Meyerton. The 

target population included employees from all departments including production, 

maintenance and service departments. The sample selection was done by using a 

stratified random sampling technique, where each functional department within the 

organisation was defined as a stratum and a number of behaviour-based safety 

teams were identified from each stratum to participate in the survey on an individual 

basis. 

An updated list of all behaviour-based safety teams within each functional 

department was utilised to determine the sample population for inclusion in the 

survey. Factors that had to be considered were the availabil ity of employees, due to 

shift work and planned downtime in operations. 

1.5.2.3 Data gathering. 

Data were gathered with the assistance of an external business partner, IRCA, who 

scheduled appointments with functional behaviour-based safety teams to assist all 

individuals with the completion of the questionnaires and to conduct the interview in 

group format. Literate employees, who were able to do so, completed the 

questionnaires independently, while illiterate employees were assisted on a one-on

one basis. 

Preceding the survey process communication was sent out to all heads of 

departments, superintendents and supervisors, explaining the purpose of the survey, 

as well as the confidentiality surrounding the survey. This communication was utilised 

to improve the response rate. 
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1.5.2.4 Statistical analyses. 

The data collected were statistically analysed using appropriate statistical analysis 

tools available for this purpose. 

1.6 LIMITATIONS OF THE STUDY 

The study attempted to determine the effectiveness of the behaviour-based safety 

process within Metalloys. The sample collected cannot be considered as 

representative of industry as a whole and findings cannot be generalised. 

Due to the fact that the survey conducted also serves the purpose to identify gaps 

within Metalloys current behaviour-based safety program, there is a limitation to the 

amount of input that the researcher had in terms of the questionnaire design. This is 

the second survey conducted within Metalloys and in order to ensure that the data 

are comparable, the questionnaire had to be kept largely the same. However, the 

interview schedule was used to identify additional items to be reviewed during the 

survey. 

1.7 LAYOUT OF THE STUDY 

Chapter 1 -Introduction and problem statement 

Chapter 1 serves to supply the background to the stud. Important concepts on 

behaviour, both individual and in organisational context are touched on as well as a 

discussion on the influence of behaviour on the overall performance and culture of an 

organisation . Thereafter a short discussion on behaviour modification follows. The 

reader will be introduced to the organisation, as well as the elements of a typical 

behaviour-based safety program . 

The problem statement highlights the objectives and strategy of the organisation, and 

from this the primary and secondary objectives of the study will be derived . The 

remainder of the chapter will cover the scope of study and research methodology. 

Chapter 2 - Literature review on organisational behaviour 

Chapter 2 contains a literature review on organisational behaviour and organisational 

culture. Some concepts that are explored include the following . 

• Defining behaviour and the factors that influences behaviour 
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• The link between behaviour and the performance of an organisation 

• The link between behaviour and culture 

• The influence of psychological contracts on the behaviour of individuals 

• Change management principles 

• The role of leadership in behaviour modification and change initiatives. 

Chapter 3 -An overview of the behaviour-based safety processes 

Chapter 3 reviews the application of behaviour-based safety processes and the 

various systems available. It also describes in detail the elements, tools and systems 

util ised as part of the Metalloys behaviour-based safety process. This chapter will 

aim at linking the literature study directly to the elements of the process implemented 

at Metalloys. 

Chapter 4- Empirical research 

Chapter 4 contains a comprehensive explanation of the research methodology that 

will be followed to complete the empirical study. This includes the data gathering 

process, as well as an analysis of the findings and presentation of results. 

Chapter 5 -Conclusions and recommendations 

In the final chapter, conclusions are be derived from both the literature study as well 

as the results of the empirical research. The conclusion aims to present a response 

to the problem statement and objectives as defined in Chapter 1. Practical 

recommendations for the improvement of the behaviour-based safety process are 

made. 
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CHAPTER 2 

LITERATURE REVIEW- ORGANISATIONAL BEHAVIOUR, 

INDIVIDUAL BEHAVIOUR AND ORGANISATIONAL 

CULTURE 

2.1 INTRODUCTION 

The aim of any organisation is to improve the effectiveness and performance of the 

organisation in order to ensure value is added for the shareholders of the 

organisation . To do this, management is required to manage people and processes 

and to ensure that these are aligned with the overall goal of the organisation , and 

organised to achieve maximum output for the organisation. Managing people and 

successfully predicting their behaviour and outputs in all instances can be a daunting 

task for the leaders of an organisation , since the behaviour of individuals is 

influenced by a number of factors ranging from personal needs, life experiences, 

value systems, perceptions, and personality traits (Kreitner & Kinicki , 2007:150 and 

Gibson, lvancevich and Donnelly, 2000:7). 

However, understanding individual human behaviour is crucial if one wants to come 

to an understanding of how to improve the performance of individuals and 

subsequently the performance of the organisation. It is only through understanding of 

individual behaviour that leaders of organisations can attempt to predict the way 

employees would behave in a given set of circumstances (Luthans, 2002: 1 0-15). It is 

only through understanding individual behaviour and the impact of this on colleagues 

and the organisation, that management can ever reach a point of controlling the 

outcomes of organisational plans and objectives. 

2.2 ORGANISATIONAL BEHAVIOUR DEFINED 

The field of organisational behaviour is concerned with the study of individual 

behaviour in an organisation and the various influences exerted by the individual, the 

organisation and the environment. In order to understand the behaviour of individuals 

within an organisation , these forces and its impact on human behaviour needs to be 
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studied and understood (Rollinson et at. , 1998:3). A very comprehensive definition of 

organisational behaviour is offered by Wagner and Hollenbeck (2002:5) , who state 

that organisational behaviour is " ... a field of study that endeavours to understand, 

explain , predict and change human behaviour as it occurs in the organisational 

context." They continue to explore the impact of the organisation on individuals, the 

impact of the environment on the organisation and the impact of employees on the 

organisation and its effectiveness. This very comprehensive explanation of 

organisation touches on several concepts that will be explored in this study. 

According to Luthans (2002:23) organisational behaviour involves the 

" ... understanding, prediction and management of human behaviour ... ". Bratton, 

Callinan, Forshaw and Sawchuk (2007: 17 -19), elaborate that the field of 

organisational behaviour has the goals of describing human behaviour, 

understanding why certain behaviour will be exhibited , and predicting future 

behaviour and lastly to influence behaviour to ensure the goals of the organisation 

are achieved. Wagner and Hollenbeck (2002:5) explain that the field of organisational 

behaviour attempts to understand, explain, predict and even change human 

behaviour in the organisational context. This last definition hints at the purpose of 

understanding human behaviour in organisations and that is to predict behaviour and 

more importantly to be able to influence or change the behaviour of individuals and 

groups. 

Even from these definitions it is clear that individual behaviour is influenced by the 

group and the organisation as a whole, that groups and the organisation is influenced 

by the behaviour of individuals. It is also evident that behaviour of employees are 

influenced by the attitudes they hold and more importantly that the behaviour of 

individuals has an impact on their performance and thus the performance of the 

group they operate in and ultimately the effectiveness of the organisation . A very 

important concept that is touched on is whether it is possible, through the knowledge 

of behaviour, to ultimately influence the behaviour of individuals and groups in order 

to enhance performance. 
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2.2.1 Factors that influence organisational behaviour 

The definitions evaluated above allude to some of the factors that have an impact on 

organisational behaviour. Kreitner and Kinicki (2007:24) propose the following model 

for understanding and managing organisational behaviour. 

Figure 2-1 : A model for understanding organisational behaviour. 
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Source: Kreitner and Kinicki (2007:24) 

The model suggests that the following elements all play a part or somehow influence 

organisational behaviour: 

• External environment. Organisations do no operate in isolation and form part 

of the environment and the world at large. Changes in the external 

environment will influence the organisation. 

• Structure, culture and changes to the organisation. 

• Leadership, management and supervisory roles in the organisation. 

• Individuals and their related complexities. 

• Groups and social interaction and related processes. 

• Organisational processes i.e. rules, procedures and supporting systems. 

2.3 INDIVIDUAL BEHAVIOUR 

Organisations are made up of individuals who ultimately work together in groups to 

achieve a common goal. As described in paragraph 2.2, the behaviour of individuals 
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is influenced on various levels by the groups and organisations they function in, and 

any attempt to understand organisational behaviour, requires an understanding of 

individual differences (Gibson et a/., 2000:91 ). Behaviour is defined by Geller 

(2001 :21) as observable acts of individuals which can be targeted for change. 

Therefore, behaviour is external to the individual and is therefore observable. This is 

opposed to internal, psychological factors such as perception, learning, personality 

and motives that are not readily observable. Gibson et a/. , (2000:93) define 

behaviour as " ... anything a person does such as talking , walking thinking or day

dreaming, the action that results form an attitude." Rollinson eta/., (1998:740), add 

another dimension by defining behaviour as an "activity directed at achieving 

something." 

Gibson et a/., (2000:92) propose an individual behaviour framework that indicates 

that behaviour depends on the following variables. 

• Environment - both work and non-work environments 

• Individual - including abilities and skills, family background, personality 

perception, attitude, age, sex, etc. 

The abovementioned variables affect the behaviour of individuals, including problem

solving, thinking processes and communication. In turn , the behaviour ultimately 

affects the outcomes in terms of performance, personal development and 

satisfaction. 

From these definitions it is apparent that behaviour is expressed as observable acts, 

and that it is aimed at achieving a certain pre-defined outcome, whether this be 

positive or not. Gibson et a/., (2000:93) confirm this and state that researchers 

generally agree that behaviour is "caused, goal-directed, observable and measurable 

and motivated." What is not clear from these definitions, is the complexity in 

understanding human behaviour. B.F. Skinner is regarded as the father of 

behaviourism, as remarked by Geller (2001 :21 ): " ... the behaviour-based approach to 

applied psychology is founded on behavioural science as conceptualised and 

researched by B.F. Skinner". Skinner's work is still today regarded as valid and is 

included in any major piece of literature on behaviour, including organisational 

behaviour, as referenced by Bratton et a/., (2007:222); Kreitner and Kinicki 
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(2007:290); Gibson et a!., (1000:151). The difficulty in studying human behaviour, 

was highlighted by Skinner (1965:15) when he states that " ... behaviour is a difficult 

subject matter, not because it is inaccessible, but because is extremely complex." 

For managers it is crucially important to understand the behaviour of employees, but 

more importantly to apply this to an organisational perspective. Gibson et a/ .. 

(2000:93) state that not only do managers need to observe and recognise the 

individual differences between people, but also need to study and understand the 

factors that influence them and more importantly, they need to discover the 

relationships between these variables. 

2.3.1 Factors that influence behaviour 

Human beings are complex and many factors can influence the behaviour of 

individuals. In order to understand why individuals behave a certain way in certain 

circumstances, it is important to understand what the factors are that influence 

individual behaviour. There are various factors that influence behaviour and the most 

important will be discussed. 

2.3.1.1 Personality. 

Skinner (1965:25) found that different types of personality " ... imply a predisposition 

to behave in different ways." Personality, as defined by lvancevich and Matteson 

(1999:125), is " ... a relatively stable set of feelings and behaviours that have been 

significantly formed by genetic and environmental factors." Kreitner and Kinicki 

(2007: 150) define personality as the stable physical and mental characteristics 

defining a person's identity and also concur that personality is formed from the 

interaction of genetic and environmental influences. 

According to lvancevich and Matteson (1999: 125), the relationship between 

personality and behaviour is most difficult to understand. It is, however, important for 

management to understand personality as it allows for them to understand and 

predict an employee's behaviour in certain work situations. Some personality 

concepts important to organisational functioning and performance are 

authoritarianism, locus of control , self efficacy, risk propensity and dogmatism. 

(lvancevich and Matteson, 1999: 128). 
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2.3.1.2 Abilities and skills. 

Skills form the basis of intellectual competence and are a combination of knowledge 

and practice which is directed towards solving problems (Newman and Newman, 

2003:264). Kreitner and Kinicki (2007:156) define ability as a " .. . stable characteristic 

responsible for a person's maximum physical and mental performance", while skill is 

a " .. . specific capacity to physically manipulate objects." Gibson et a/., (2000:94) 

defines ability as a trait, either biological or learned that allows a person to do 

something mental or physical, whi le skills are task-related competencies. 

Kreitner and Kinicki (2007: 157) maintain that performance depends on the right blend 

of effort, ability and skill. Skill and ability are important concepts in business as no 

outcome can be achieved without a balance of correctly skilled individuals. 

lvancevich and Matteson (1999:114) claim that some employees might not have the 

abilities and skills to perform well even though there might not be a lack of 

motivation. Therefore, abilities and skills play a role in individual behaviour and 

performance. 

2.3.1.3 Perceptions. 

Employees in an organisation are constantly swarmed with a number of sensory 

stimulation in the form of written and verbal orders, rules and regulations, 

announcement, warnings and the likes. Perception is the process through which 

individuals receive signals from the environment, organising and combining these 

signals and interpreting the signals so as to make sense of what was experienced 

(Bratton et a/., 2007:193-194). Luthans (2002:183) describes perception as "very 

complex cognitive process that yields a unique picture of the world ." Rollinson eta!., 

(1998:104) define perception as " ... an active mental process which involves 

selection, organisation, structuring and interpretation of information in order to make 

inferences and give meaning to the information." Bratton eta/., (2007:188) define 

perception as the " ... process of selecting, organizing and interpreting information in 

order to make sense of the world around us." 

The abovementioned definitions highlight basically three stages in the perception 

process namely, attention and selection, organisation and recognition and finally 

interpretation and decision-making (Rollinson et a/. , 1998:1 05-112). It is important to 
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understand that not all stimuli would be considered, interpreted and ultimately lead to 

behaviour. According to Rollinson eta/. , (1998: 105-1 07) screening and responding to 

a stimulus, is not a random event and individuals will attend to stimulus that are the 

most important at the specific point in time. External factors that influence the 

perception and related response are classified as external - factors such as size, 

intensity, repetition and familiarity of the stimuli and internal factors such as 

personality, motivation, prior experience and the individual's perceptual set. 

According to Luthans (2002: 188-197), the perception of a stimulus is influenced by 

attributes such as -

• the stimulus, such as the size, intensity, 

• the situation , such as the timing of the message, and 

• person, including motives, personality and previous learning. 

Only selected stimuli are accepted and interpreted. Hellgriegel, Jackson and Slocum 

(2002:443) state that people tend to screen out information that they want or need to 

avoid. Stimuli that are not discarded in the first two phases of the perceptual process, 

are interpreted and very importantly inferences are made about the input stimuli. 

Rollinson eta/., (1998:110), state the perceptual inference is " ... conclusion about an 

object reached on the basis of incomplete evidence." According to Huczynski and 

Buchanan (2007:130), an individual's perception of reality directs behaviour and not 

any objective understanding of the situation. Luthans (2002: 183) concur that the 

importance of understanding perception , lies in the fact that perception is a unique 

interpretation of a situation and not an exact recording of it. 

In the workplace situation , perceptions are largely about people and situations, 

therefore elements of social perception come into play. Rollinson eta/. , (1998:112) 

affirm that there are significant differences between perceiving objects and perceiving 

social scenes. This is mainly because in social situations the stimuli will keep 

changing; people require interaction rather than mere observation and also require 

inferences about the other person's characteristics. 

Perception plays an important role in workplace safety and related HSEC 

performance, as an individual's perception of risk varies from individual to individual. 
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In order to get people to work safely, it is crucial that the individual's perception of 

risk is increased and his risk tolerance is decreased. (Geller, 2001 :53). 

2.3.1.4 Attitudes. 

Attitude is defined as " .. . a mental state of readiness, organised through experience 

to behave in a characteristic way towards the object of the attitude." (Rollinson eta/., 

1998:123). Luthans (2002:224) states that attitude is a " .. . persistent tendency to feel 

and behave in a particular way toward some object." Kreitner and Kinicki (2007: 182) 

offer a different dimension by defining attitude as " ... learned predisposition to 

respond in a consistently favourable or unfavourable manner with respect to a given 

object." 

These definitions allude to a number of important aspects about attitude namely that 

the attitude of the individual is shaped by previous experience and learning. It is also 

evident that attitude involves a mental state, which is not tangible and directly 

observable but can only be inferred and finally that attitudes can be either positive or 

negative. According to Rollinson eta/. , (1998:128) , attitude takes shape as part of 

mental and emotional development as a result of life experience. Attitudes are 

therefore derived from direct experience, exposure to certain situations or objects 

and socialisation (Rollinson et a/. , 1998: 128-129). Finally it is clear, that attitude 

determines the individual's behaviour in a given situation. 

2.3.1.5 Beliefs. 

Beliefs are assumptions about " ... the probability that some object or event exists, 

that it has certain characteristics or that it is related to other objects or events" 

Rollinson eta/., (1998:123). According to Kreitner and Kinicki (2007:186) the leaders 

of an organisation can influence employee beliefs through the information supplied to 

employees, the inherent values and culture of the organisation and rewards systems. 

2.3.1.6 Motives. 

According to Luthans (2002:250-258), motives are grouped into three categories 

namely primary, general and secondary motives. The first category relates to 

unlearned and psychologically based motives, while general motives are related to 
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the need to reduce tension or stimulation. The last category refers to learned motives 

of which the most important are power, achievement and affil iation. 

Motives influence behaviour and play a role in how people prioritise their needs. This 

in turn impacts on performance as people will work in order to attain certain goals or 

level of satisfaction from performing well (Luthans, 2002:259). 

2.4 BEHAVIOUR MODIFICATION 

Our effort to understand organisational and individual behaviour ultimately leads to a 

very important question. If it is clear how organisational and individual behaviour is 

shaped and there is a clear understanding of how this affects organisational 

performance, then it must be possible to influence or change behaviour in such a 

way that organisational goals are better achieved. Luthans and Kreitner (as quoted 

by Rollinson et a/., 1998: 180) define behaviour modification as ... the systematic 

reinforcement of desirable organisational behaviour and non-reinforcement of 

unwanted organisational behaviour." Kreitner and Kinicki (2007:295) define 

behaviour shaping as the process of " ... reinforcing closer and closer approximations 

to a target behaviour." 

Behaviour modification focuses on external factors which reinforce behaviour, as 

opposed to motivation theory, which relates to internal factors that influence 

behaviour (Gibson eta!. , 2000: 127). The process by which behaviour modification is 

effected is called learning, described as " ... relatively permanent change in behaviour 

or human capabilities" (Bratton eta/., 2007:222) . Gibson eta!. , (2000:149) state that 

learning is a " ... process by which relatively enduring change in behaviour occurs as a 

result of practice." Organisational behaviour modification is based on the idea that 

behaviour is influenced by its consequences, and that employee behaviours can be 

affected by manipulating the reinforcement of employee behaviours (Huczynski and 

Buchanan, 2007: 117). 
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2.4.1 Models of learning 

2.4.1.1 Classical conditioning. 

Classical conditioning research dates back to the experiments conducted by Pavlov. 

Classical conditioning is the formation of a stimulus-response link between a 

conditioned stimulus and a conditioned response through the repeated pairing of an 

unconditioned stimulus - a trigger which is known to consistently produce a certain 

response - with a conditioned stimulus - something that has never produced the 

desired response. (Huczynski and Buchanan, 2007:111 ). Unconditioned responses 

are regarded as reflex responses such as sweating, shivering etc, while conditioned 

responses are regarded as " ... behaviours elicited through pairing their responses 

with artificial stimulus (conditioned stimulus)" (Rollinson eta/., 1998:215-216) 

When the conditioned and unconditioned stimulus is repeatedly presented at the 

same time, the individual will come to make the same response to the conditioned 

stimulus as to the unconditioned stimulus. Classical cond itioning provides insights as 

to how individuals form relations between different stimuli, specifically when there is 

no obvious connection between them. For example a family member who comes 

knocking for assistance every time he or she is in trouble will be seen, at least in the 

mind assisting family member, as a nuisance and he or she will be avoided. 

2.4.1.2 Operant conditioning. 

Edward L. Thorndike first formulated a theory related to operant conditioning by 

defining the Law of Effect which states that " ... behaviour with favourable 

consequences tends to be repeated , while behaviour with unfavourable 

consequences tends to disappear" (Kreitner and Kinicki, 2007:90). Skinner continued 

the research into operant conditioning and distinguished between two types of 

behaviour - respondent and operant behaviour. Unlearned, natural responses or 

reflexes are defined as respondent behaviour, while responses learned from 

interaction with an external environment are called operant responses. Thorndike 

and Skinner's theories show that behaviour can be positively and negatively 

influenced through the use or withdrawal of consequences following the response to 

a stimulus. 
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Positive reinforcement occurs when a positive consequence follows the response to 

a stimulus. Positive reinforcement can include bonuses and rewards and also 

encouragement or praise. (Gibson et a/. , 2000:152). Positive reinforcement is 

regarded as the consequence which is likely to increase the strength of the response 

or to increase the frequency of the desired response. Kreitner and Kinicki (2007:291) 

propose the following model to illustrate the relationship between behaviour and 

consequence. 

Figure 2-2: Contingent consequences in operant conditioning. 
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According to Kreitner and Kinicki (2007:291-292) and Gibson eta/., (2000:152-154) 

behaviour can be controlled in one of four ways: positive reinforcement, negative 

reinforcement, punishment and extinction. The model refers to contingent 

presentation or withdrawal of one of the above controlling factors where the term 

contingent can be translated as "conditional", referring to a distinct if-then relationship 

between the desired behaviour and the consequence. 

• Positive reinforcement will strengthen behaviour. When the reinforcement is 

dependent on the desired behaviour and is applied soon after it is exhibited, 

positive reinforcement can be used to increase the desired behaviour. As 

mentioned, positive reinforcement can take many forms, from rewards and 
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bonuses to positive feedback and public commendations. Peer pressure, 

involvement and pride are also recognised as effective tools in strengthening 

behaviour. Positive reinforcement is regarded as more effective as 

punishment as the results are more permanent and it fosters more positive 

attitudes than would punishment. 

• Negative reinforcement strengthens behaviour. Withdrawal of something that 

is displeasing, immediately after the desired behaviour is exhibited, i.e. 

completing a task on time to prevent the boss from complaining. 

• Punishment weakens behaviour. Punishment refers to presenting something 

that is displeasing or withdrawal of something that is pleasing after 

undesirable behaviour is exhibited . An example of this is losing 10 marks off 

an assignment for every day that the assignment is submitted late. According 

to Gibson et a/., (2000: 153), punishment sends a message that a specific 

behaviour is not desirable and should not be repeated. 

• Extinction weakens behaviour. Behaviour can be weakened by ignoring it or 

ensuring that it is not reinforced i.e. if a child exhibits a bad habit of sniffing, 

the behaviour can be weakened by ignoring it and not drawing comments to 

the bad behaviour. Not rewarding behaviour that was previously rewarded is 

also an example of weakening behaviour through extinction. 

Operant conditioning theories can be successfully used to change behaviour of 

individuals. It is clear however, that reinforcement techniques do not only include 

financial rewards and bonuses, but that recognition and praise can play as an 

important role in changing behaviours in individuals. Operant conditioning and the 

Law of effect were extensively used in the design of the behaviour-based safety 

system implemented at Metalloys, as will be discussed in chapter 3. 

2.4.1.3 Operant conditioning process. 

Typical behaviour modification programs follow a five step approach as proposed by 

Gibson eta/., (2000:155) and Geller (2001 :98-109). 

• Identify the specific or critical behaviour- these should be observable. 

• Observe the behaviours and record the occurrences of desired and undesired 

behaviours. 
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• Conduct an analysis to determine the reason for deviation (ABC Analysis) 

• Action interventions to correct the behaviour, using reinforcement or 

punishment. 

• Evaluate effectiveness. 

The ABC model of understanding behaviour is an effective tool which can be used to 

determine why undesired behaviour is exhibited. According to Geller (2001 :98) the 

activator will direct behaviour while the consequence will motivate behaviour. This 

simple model is depicted in the diagram below. 

Figure 2-3: Activator-behaviour-consequence model. 

I Activator I ~ Behaviour I >fonsequenc~ 
Positive or negative Positive or negative Positive or negative 

triggers which behaviour exhibited consequences 
triggers behaviour i.e. i.e. following the behaviour 

•Policies •Arriving on time for i.e. 

•Procedures 
work •Feedback and praise 

•Job Instructions 
•Wearing seat belt •Rewards 

•Training •Not speeding •Reinforcement or 
punishment 

Source: Geller (2001:99). 

When using the ABC model to understand behaviour the following important aspects 

as depicted in the diagram, should be considered. 

• Activators can be both positive and negative. Organisations attempt to direct 

behaviour by designing and implementing policies, procedures and workplace 

rules. However, these rules and procedure can become ineffective in directing 

behaviour when coupled to poor leadership behaviour and external factors 

that oppose the procedures put in place. Negative activators exist in the 

environment and are as powerful in directing behaviour as is the system we 

design. For example, an ill child at home will cause an employee to miss a 

day at work regardless of policies and procedures in place to mitigate 

absenteeism. 

• For consequences to effectively motivate behaviour they need to be certain 

i.e. it is certain that the consequence will follow the behaviour, applied soon 
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after the behaviour was exhibited and they must carry meaningful outcomes. 

Huczynski and Buchanan (2007:114) concur and state that consequences 

should be administered immediately following undesired behaviour, should be 

specifically related to the behaviour and should not send mixed messages 

about what is acceptable behaviour. This theory explains why HIV/AIDS 

education programs fail to permanently correct the behaviours of the youth . 

The consequences - dying from HIV/AIDS related diseases - is not certain, 

does not follow immediately after the behaviour and carries little consequence 

when compared to the emotions related to the here and now. 

These concepts of operant conditions and the ABC model and its application in 

behaviour-based safety programs will be discussed in some more detail in chapter 3. 

2.4.1.4 Social learning theory. 

The final learning process which will be examined is the social learning theory. This 

theory focuses on the importance of social interaction and interpersonal skills in 

learning. According to Rollinson eta/., (1998:223-224) there are four stages involved 

in the social learning process. 

• Identification of objective for learning. Individuals will not involve themselves in 

a learning process unless they have the motive to do so. In terms of HSEC 

systems and processes, the motivation for learning comes from the incentive 

not to get injured on the job. 

• The individual will identify a "model" or the ideal person to demonstrate the 

behaviours to be learned. 

• Observation follows. The individual will observe the desired behaviours and 

will imitate the behaviour. 

• Reinforcement. Reinforcement follows when successful behaviours were 

learned, while failed behaviours will be followed by punishment. Again it is 

reiterated that reinforcement can be in the form of rewards or as simple as 

recognition for a job well done. 

Social learning, more specifically called observational learning, is also referred to by 

Geller (2001 :91 ). This is an important concept in HSEC performance as it is 

maintained that employees learn through observing others and in many instances, by 
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observing those in power positions. Without being aware of the influence of the 

observer on the observee, safe acts will lead to safe acts being exhibited by those 

who observe the safe acts. 

2.5 THE IMPACT OF GROUPS ON BEHAVIOUR 

Individuals do not perform in isolation once introduced into the organisation, but they 

are expected to perform in groups and collectively achieve the goals of the 

organisation. Therefore the influence of groups on behaviour will be examined as 

another tool to be used in influencing the behaviour of individuals. Groups have many 

influences on the behaviour of individuals of which the most significant is the ability to 

stifle individual preferences in favour of a group code of behaviour (Rollinson et a/., 

1 998:297) . 

Some important concepts about groups which specifically influence individual 

behaviour are the following. 

• Group cohesiveness. Cohesiveness tend to have a strong effect on the 

performance of the group and has an effect on the behaviour of the members 

as cohesion amplifies the strength of group norms (Bratton et a/. 2007:306, 

Roll inson eta/., 1 998:315) 

• Groupthink is regarded as a negative attribute of strong groups. Rollinson et 

a/., (1998:318) define groupthink as " .. . impaired decision making by a group 

because their desire for unanimity overrides the consequences of a decision." 

However, groupthink can contribute to establish work methods within the 

group. 

• Pressure to conform/ group norms. Group norms are regarded as the 

behaviour which is seen as acceptable by the group. All new members will be 

pressurised to follow the rules, and exhibit the behaviour which is accepted 

within the group. 

• Trust is needed among team members to effectively influence the behaviour of 

individuals. According to Rollinson eta/., (1 998:298), the most effective way to 

demonstrate trustworthiness in a group context is to "abide by the rules of the 

group." 
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• Empowerment. If the group is allowed to make its own decisions and control 

its own behaviour, the members will become empowered and experience 

more meaning, competence and impact in their role in the organisation. 

(Bratton eta/. , 2007:307). 

Group theory is not extensively studied in this paper; however, it is important to 

discern that groups have a powerful impact on individual members and that group 

members can be effectively used to change the behaviour of individuals in order to 

be aligned with the overall goals of the organisation. 

2.6 ORGANISATIONAL CULTURE 

Organisational culture has more and more become an important concept in 

organisations due to its strategic nature and impact on the business. Bratton eta/., 

(2007:413) state that the focus on culture has shifted from "something that attracts 

people to an organisation", to the core where it is regarded by the organisation as 

something that contributes to sustainability. Rollinson et a/., (1998:533) declare that 

culture speaks to the softer facet of the organisation , and the need to study culture 

relates to the need to understand why organisations and individuals behave in the 

way they do -which is not always aligned with what we publicly claim or state we do 

or stand for. 

Even though there is still much debate about whether culture can be changed or not 

and whether culture has an influence on the performance of the organisation, there is 

no doubt that culture will always form an important part of an organisation and, 

therefore, it is worth some discussion. 

2.6.1 Organisational culture defined 

Steenkamp and Van Schoor (2002: 1-2) argue that organisational culture evolves 

over time and creates common understanding amongst the members of the 

organisation as to what the organisation is. Wagner and Hollenbeck (2002:430) 

argue that the culture of an organisation is an " .. . informal, shared way of perceiving 

life and membership in the organisation" They continue to state that culture binds 

people together. Brown (1998:9) defines organisational culture as " ... the pattern of 

beliefs, values and learned ways of coping with experience that have developed 
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during the course of an organisation's history, and which tend to be manifested in its 

material arrangements and in the behaviours of its members." Gibson eta/., (2000:8) 

define culture as " ... the pattern of basic assumptions used by individuals and groups 

to deal with the organisation and its environment." They state that culture is what is 

perceived by the individuals in the organisation and how their beliefs, values and 

expectations are shaped through these perceptions. 

Wagner and Hollenbeck (2002:430) add another dimension by including elements of 

socialisation into a definition that reads: " ... pattern of basic assumptions - invented, 

discovered or developed to cope with problems ... that has worked well enough to be 

considered valid and, therefore to be taught to new members as the correct way to 

perceive, think and feel in relation to problems." Lundberg (1990, as quoted by 

Rollinson et a/., 1998:532) summarise the most important elements of culture as 

derived from a wide variety of definitions as follows. 

• Culture refers to a common frame of reference. 

• It is acquired through some process, shared with new employees and it 

governs behaviour. 

• It is enduring and cannot be changed easily. 

• It has a motivating force. 

It is evident from this summary, as well as the definitions offered, that culture is 

learned over time; it provides a homogenised approach to problem-solving in the 

organisation, it shapes and determines the behaviour of individuals and finally it is 

conveyed to any new employee in the organisation. Mills, Dye and Mills (2009:60) 

claim that it is important to understand that culture has a very strong influence and 

that the definitions for culture hint at culture's influence on organisational success. 

Also evident from these definitions are that culture is manifested in both a visible i.e. 

behaviour and reaction of individuals to a specific situation and invisible manner i.e. 

perceptions, feelings and assumptions. Both Bratton et a/., (2007:414) and Brown 

(1998: 12) show that the culture of an organisation has three layers, or levels of 

meaning namely basic assumptions, beliefs, values and attitudes and artefacts, as 

illustrated in the following diagram. 
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Figure 2-4: Layers of culture and their interaction. 

ARTEFACTS 
Stories. myths jokes, 

metaphors. ntes end ntuets. 
heroes end s~ls 

BELIEFS, VALUES AND ATTITUDE~ 

BASIC ASSUMPTIONS 
Concerning the environment, reality, 

human nerure. human acb111ty 
end reletlonshtps 

Source: Brown (1998:12) 

The most superfictel 
mamrestabon or 

culture 

The deepest level or 
culture 

From the diagram it is evident that the layers represent the extent to which culture is 

entrenched within individuals in the organisations. On the surface, the most visible 

and superficial expression of culture is "artefacts" which, according to Brown 

(1998:12) and Rollinson eta/., (1998:535), is the "physical and socially constructed" 

environment including material objects, physical layouts, technology, language, 

behaviour patterns, symbols and rules and procedures. This also includes the 

documented mission and vision of an organisation which defines publicly what the 

organisation stands for. According to Mills et a/. , (2009:61 ), standardisation of 

business units across larger organisations, assist with the establishment of the 

culture of the organisation and forms part of the visible cultural layer, i.e. "artefacts". 

At the second level lie the beliefs, values and attitudes which define the ways 

employees behave. According to Rollinson eta/., (1998:535), beliefs and values are 

consciously held by the individual and they originate from underlying assumptions 

and can be regarded as the moral or ethical code that guide the individual's conduct 

or behaviour. Attitude is regarded as a " ... learned predisposition to respond in a 

consistently favourable or unfavourable manner to a particular thing." (Brown, 

1998:27). 

The final and most deeply entrenched layer of culture is the basic assumptions which 

refer to " ... the implicit, deeply rooted assumptions that people share, which guide 
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their perceptions, feelings and emotions about things." (Brown, 1998:27). As 

opposed to beliefs and values which are consciously held, assumptions according to 

Schein (1992:24), are unconsciously held and difficult to detect. In addition beliefs 

are debatable and easier to modify than assumptions. Mills et a/., (2009:61-62) 

concur that even though culture at this level is intangible, it nevertheless has an 

intense influence on how it becomes visible at the more superficial levels of culture. It 

is added that basic assumptions assist in formulating organisational values, which 

later become the shared assumptions of the organisation, through socialisation of 

new employees. 

This model clearly explains the varying levels of culture and the depth to which it can 

be entrenched in the organisation. According to Mills et a/., (2009:60) there are 

disagreements on whether culture should be considered as something tangible, that 

can be easily influenced or whether culture is rather something that reflects the 

beliefs and values of individuals in the organisation. This model clearly addresses 

both the tangible as well as the deeply entrenched values and beliefs of the 

individual. It is evident from this model why culture change can be a difficult and often 

painful experience, for as easy as it may be to change the artefacts of the 

organisation, beliefs and values and basic assumptions are embedded and rooted 

deeply within individuals and are therefore, extremely difficult to change. 

Mills et a/., (2009:62) suggest that more perspectives of culture exist specifically the 

"rules perspective of culture" (defined and researched by Mills and Murgatroyd) and 

the integrative, differentiation and fragmented perspectives suggested by Martin. 

However, not a lot of research is available to date to support these perspectives and 

this will, therefore, not be examined in this literature review. 

2.6.2 The impact of organisational culture on performance 

Brown (1998:3) states that organisations with seemingly similar organisational 

structures and management systems, differ widely in terms of actual performance. 

He continues that this inconsistency has lead to the increased interest in the field of 

organisational culture, as this was identified as the distinguishing factor. Gibson et 

a/., (2000:8) indicate that culture defines the appropriate behaviour and motivates 

individuals. Van den Berg and Wilderom (2004:570) state that culture is " .. . the glue 
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that holds the organisation together and stimulates employees to commit to the 

organisation and to perform." 

Despite these defined positive relationships between strong organisational culture 

and performance of an organisation, Ashkanasy, Wilderom and Peterson (2000:207) 

maintain that studies into the link between organisational culture and performance, 

do not deliver sufficient proof that organisational culture predicts organisational 

performance - often defined as financial performance. It is granted that the 

relationship is complex and that continued focus of the organisation on continual 

improvement will reap more benefits than focussing on the culture of the organisation 

alone. This apparent lack of evidence and a clear link between culture and 

organisational performance is also discussed by Brown (1998:226). 

However, several pieces of literature reveal the relationship between culture and the 

elements required to create a high performing organisation . For example, Wagner 

and Hollenbeck (2002:430) assert that organisational culture has the following 

distinct functions. 

• It provides members with organisational identity. 

• It facilitates collective commitment. 

• It promotes organisational stability. 

• It assists members to make sense of their surroundings - supplying a source 

of shared meanings. 

Bratton eta/. , (2007:416), Hell riegel eta/., (2002:493) and Brown (1998:226-229) all 

maintain that a strong (generally used for consistent and entrenched in all levels of 

the organisation) organisational culture leads to improved performance by facilitating 

goal alignment, improving employee motivation levels, enabling learning processes 

which facil itates learning from past experience. Steenkamp and Van Schoor (2002:9) 

argue that organisations with strong cultures have characteristics which could 

significantly enhance performance, including goal alignment, motivated workforce 

and an inherent sense of what is required of the workforce. 

Although it is recognised that the relationship between culture and performance and 

performance and effectiveness are complex relationships which are worthy of 
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thorough research, not within the scope of this study, these elements as identified by 

Steenkamp and van Schoor (2002:9), Hellriegel et a/., (2002:493) and Brown 

(1998:226), can be traced to several important pieces of literature on organisational 

theory. Kretiner and Kinicki (2007:251-261) , Cummings and Worley (2005:484) and 

Coetsee (2003:97) all suggest that aligned commitment, positive work experience 

and motivated employees lead to improved effectiveness, improved productivity and 

improved performance of the organisation. It can thus be concluded that even though 

the relationship is complex and difficult to study, a strong aligned culture most 

definitely has a positive impact on organisational performance. 

2. 7 CHANGING THE CULTURE OF AN ORGANISATION 

2.7.1 Types of culture change 

According to Harris and Ogbonna (2002:33) culture change efforts can focus on 

"natural evolution or forced revolution." The most common approach to natural 

evolution is based on the premise that new employees will be socialised by being 

"inculcated with the organisation's culture." Steenkamp and Van Schoor (2002:14) 

state that organisations should accept that the " ... deeper the change cuts into the 

fabric of the organisation, the slower the change effort and the more resistance will 

be experienced. According to (Wagner and Hollenbeck, 2002:433-434), two 

approaches can be utilised to change organisational culture, namely symbolic 

management which entails influencing deeper norms and values by shaping the 

surface elements such as symbols and ceremonies. The second approach (Wagner 

and Hollenbeck, 2002:433-434) is to use formal organisational development 

interventions which are formal approaches of identifying the gaps and developing 

strategies to close these gaps. 

Brown (1998: 188) suggests four strategic approaches to changing culture. 

• Conforming strategy: used to adapt, improve and perpetuate existing cultures 

• Deforming strategy: aims to alter or weaken existing cultures 

• Reforming strategy: abandoning or removing existing cultures 

• Transforming strategy: transition from one culture to the next 

(Paul Bate, as quoted by Brown, 1998:188) 
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Although the above suggests many approaches to cultural change, it is evident that 

culture can and will change naturally and gradually over time, or that culture can be 

forcefully changed by some sort of intervention. Deliberate interventions to change 

the culture of the organisation can be aimed at making drastic changes to existing 

culture or it can be aimed at entrenching a set of cultures already existing in the 

organisation . The type of approach selected by a management team is dependent on 

the existing gap and the intensity of change required. 

2.7.2 Steps to changing culture 

A typical culture change process generally incorporates a number of steps, which 

according to Cummings and Worley (2005:490-491 ), Wagner and Hollenbeck 

(2002:435), Rollinson eta/., (1998:556) and Brown (1998:190) include the following. 

• Analysis. Determining the existing culture and existing gaps. 

• Experiencing the culture. Involving employees in participative discussions 

regarding the current culture and suggested changes required and formulating 

a clear strategic vision. 

• System installation I culture modification. Implementation of the change 

process. 

• Ongoing monitoring and sustaining the culture. Monitoring programs should be 

put in place so as to ensure a new culture is sustained and that any new gaps 

are addressed. 

Rollinson et a/., (1998:556-558) suggests that several tools can be utilised to 

establish the new desired culture including the following. 

• Using existing culture. This includes working I taking advantage of the existing 

culture, utilising the employee's familiarity with the existing culture and what 

the culture should be to establish the new desired culture. 

• Socialisation. Using existing employees to pass on their knowledge about the 

entrenched culture to all new employees. 

• Managing symbols. Ensuring that stories and other symbolic events are 

aligned with the new desired culture. 

• Adding new members to the organisation and I or changing the top structure. 
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Brown (1998:190-195) suggests a model first proposed by Silverzweig and Allen, 

called the normative systems model for organisational change. Although this model 

was created in the late 1970's it lends itself to the process of implementation followed 

at Metalloys and is therefore relevant to this study. Furthermore, the process and 

culture change elements reflected in this model are still considered valid as identified 

by Cummings and Worley (2005:490-491); Wagner and Hollenbeck (2002:435); 

Rollinson eta/., (1998:556). 

This model, illustrated in Fig 2-5, incorporates all the steps listed above, as well as 

the tools discussed. 

Figure 2-5: Normative systems model for organisational change. 
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The model describes in detail the four steps required as discussed earlier, but in 

addition, also highlights eight critical influence areas which should be utilised to 

change the existing cultures. These are the following. 

• Leadership modeling behaviour. Leaders change or influence culture through 

their words and actions which are observed by employees. 

• Work team culture. Work team culture that develops over time needs to be 

identified and moulded so that it becomes positive and contributing to the 

overall strategy I culture change required. 

• Communication. Communication is essential in order to disseminate 

information about which norms are to be supported. 
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• Rewards systems. What is acknowledged, appraised and rewarded 1n an 

organisation will influence the culture that will develop. 

• Structures, including policies, procedure and budget. These are the tools that 

convey top management's message concerning strategic and cultural 

priorities. 

• Training. Training provides an opportunity to influence culture from the start of 

employment. 

• Front line supervisors. Supervisors are expected to bridge the gap - often a 

cultural gap- between management and employees. They are to be equipped 

with the tools to support the change and enable them to impact on culture. 

• Results orientation. Specific and measurable outcomes need to be defined 

and performance monitored. 

Additional important aspects to be considered during the implementation stages, are 

the following (Brown, 1998:190-191). 

• Employees should be involved from the analysis stage right through to the 

final stage, being given the opportunity to participate in discussions, share 

their frustrations regarding the existing culture and to get them to commit to 

the objectives and planned implementation of change. 

• Leadership - top and middle management should be re-oriented to ensure 

that the desired leadership behaviours are demonstrated. 

• A steering team should be appointed to identify problems during 

implementation and to recommend solutions in each of the eight critical 

influence areas. 

• Work teams must meet regularly to assess their performance against the 

culture change objectives and to discuss critical issues and problems. 

• Team leaders should be equipped with the relevant training that allows them 

to lead and develop the work groups as required . 

Silverzweig and Allen 's model represented here, is discussed in much detail due to 

its comprehensiveness and detailed "how to" approach to culture change, as well as 

its fit with the behaviour-based safety program selected and implemented at 

Metalloys- which is discussed in detail in chapter 3. According to Brown (1998: 192), 
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culture change models are not without their problems, but models such as the ones 

above, provide a starting point for management wanting to embark on a culture 

change initiative. 

It is obvious from this model and the related studies that planned culture change 

exercises require detailed planning from the onset, starting with an understanding of 

what exactly the gap is in terms of current culture and desired culture and then 

identifying the appropriate tools required to enable change in the areas identified. 

Also evident, is that culture change is not a quick fix solution and that true culture 

change is only achieved over time, when coupled to a continuous review and closing 

of emerging gaps. 

2.7.3 Critical success factors for a cultural change program. 

It is clear from the above that culture change is not easily achieved, this is indeed 

confirmed by Brown (1998: 193) who states that " ... culture change is difficult to realize 

because most employees in an organisation have a high emotional stake in the 

current culture." Therefore a subtle approach is favoured above a "culture shock" 

approach. Brown (1998:293) further states that culture change can be most 

effectively achieved if the process is based on intrinsic motivation - internalised 

commitment of employees, rather than following a process requiring extrinsic 

motivation which typically includes ru les, procedures, incentives and disciplinary 

action. 

It will be prudent to highlight some critical success factors for those who are 

considering culture change programs. These could include the following. 

• Change should not be implemented just for the sake of changing. Culture 

change initiatives must be preceded by a problem and or gap being presented 

by the present state, before leadership should embark on culture change 

initiatives. Cummings and Worley (2007:24) and Brown (1998:145), all concur 

that there should be an identified need for change before a culture change 

program should be initiated. 

• A strong, stable leadership element is a key to the success of culture change 

initiatives. According to Brown (1998:146) leaders are responsible for creating 
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a " ... coherent strategy and action plan." Rollinson eta/. , (1998:558) state that 

the " ... person at the top sets the norms of behaviour." 

• Successful culture change initiatives require ongoing interventions - there are 

no quick fixes. Harris and Ogbonna's research conducted into culture change 

initiatives implemented in ten independent organisations, revealed that culture 

change requires considerable long-term planning and even ongoing 

intervention (Harris and Ogbonna, 2002:37). Steenkamp and Van Schoor 

(2002:14) concur and state that culture change is a "slow and often frustrating 

process." 

• The whole organisation needs to be aligned to the goal of culture change- no 

conflicting messages should be evident. (Harris and Ogbonna, 2002:44). This 

is specifically true for the management level, who is responsible for 

communicating one clear, aligned message. 

• It is important to understand that all management actions such as payment or 

non-payment of bonuses, leadership behaviour, and messages delivered to 

the organisation all impacts on the entrenched culture in the organisation . 

Harris and Ogbonna (2002:42) warns that often during change initiatives, the 

focus is so strongly in the cultural layers that the leadership often forgets to 

pay attention to the symbolism. All actions, decisions and observed behaviour 

need to be aligned with the desired culture. 

Understanding potential pitfalls is crucial when designing a culture change program. 

Management should understand that they will meet with some difficulties, but by 

understanding what these typical difficulties could be; leaders can proactively 

implement actions to mitigate the impact of such drawbacks. 

2.8 RELATIONSHIP BETWEEN BEHAVIOUR AND CULTURE 

The relationship between behaviour and culture were examined in paragraph 2.6.2. It 

is evident that culture impacts on behaviour of individuals and collectively on the 

behaviour of the organisation . Bratton et a/. , (2007:415) states that entrenched 

values and beliefs guide the employee's perceptions and behaviours. Culture is a 

part of organisational life that influences behaviour, attitudes and overall 

effectiveness of employees (Gibson eta/., 2000:30). Kerr and Slocum (2005:130) 

claim that " ... much of the substance of culture is concerned with controlling the 
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behaviours and attitudes of organisation's members." However, Gibson et a/. , 

(2000:30) warn that behaviour of individuals is not only defined by the organisational 

culture and that organisational culture is therefore limited in terms of explaining all 

the behaviour of individuals. 

It is therefore evident that culture influences behaviour of individuals and the 

organisation , and thus impacts on the performance of the organisation by affecting 

aligned commitment, positive work experience and motivated employees, as 

discussed earlier. 

2.9 CHAPTER SUMMARY 

• People, processes and teams form the basis of organisational success. 

Therefore managing people and predicting their behaviour and related 

performance, is a critical management activity. 

• Organisational behaviour is concerned with the study of individual behaviour in 

an organisation and the various influences exerted by the individual, the 

organisation and the environment. 

• Similarly, individual behaviour is also affected by internal factors such as 

personality, abilities and skills, perceptions, beliefs and motives, as well as by 

external factors from the environment in which the individual operates. 

• Behaviour modification theory highlights the tools that can be used to modify 

behaviour of individuals in order to achieve organisational goals. 

• Group dynamics have a powerful influence on the behaviour of individuals. 

• Organisational culture is regarded as beliefs, values and learned ways of 

coping with experience that have developed during the course of an 

organisation's history, and has become a more and more important concept in 

organisations due to its strategic nature and impact on business. 

• The culture of an organisation can be influenced and changed naturally over 

time, or by using deliberate, carefully designed culture change interventions. 
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CHAPTER 3 

AN OVERVIEW OF BEHAVIOUR-BASED SAFETY 

PROCESSES 

3.1 INTRODUCTION 

As the maturity of an organisation increases, so does the maturity of the 

organisation's health, safety, environmental and community systems increase. This 

leads to a state where organisations move from legal non-compliance to legal and 

system compliance with related decrease in and then stabilisation of injury rates. 

According to IRCA, traditional approaches to HSEC " .. . often fail to inspire employees 

to optimise performance" (IRCA: 2007). Traditional approaches to safety 

management relied on engineering and administrative controls or the use of personal 

protective equipment, often implemented in a highly reactive manner following an 

incident or accident. Approaches to improving HSEC performance traditionally 

focused on developing rules and procedures and enforcing these through 

inspections, audits and subsequent disciplinary actions should individuals fail to 

adhere to these rules. 

Cooper (2000: 1) states that employee involvement in the development of these rules 

and procedures are limited and management is often the only enforcer of company 

rules and procedures. He further states that employees' perceptions of their working 

environment in combination with safety values will determine their behaviour at a 

given time. (Cooper, 2000:4). Therefore, an organisation's stated values should be 

reflected in the reality of the working environment. If this is not effectively entrenched, 

there is no guarantee that the rules and procedures so carefully designed by the 

organisation will be followed and will deliver any benefits whatsoever. According to 

Steenkamp and Van Schoor (2002: 11 0) , traditional legislative approaches failed due 

to the resources required to enforce compliance and to find time to address 

underlying causes of incidents. 

Although safety performance is often used as the burning platform to implement 

changes to existing systems or to change the culture of the organisation , the 
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continual improvement planned and implemented in terms of the HSEC system and 

the related improvement in the HSEC maturity of the organisation has a spill-over 

effect to all the aspects of business. Organisations that have reached a maturity level 

in terms of HSEC management, subsequently also report improvement in 

productivity, cost and efficiency indicators. 

3.2 MATURITY OF AN ORGANISATION AND THE NEED FOR THE ELEMENTS 

OF A BEHAVIOUR-BASED SAFETY SYSTEM 

The maturity of an organisation's HSEC management systems can be defined by the 

prevalent culture within the organisation. According to Cooper (2000:1), the 

prevailing HSEC culture determines the degree of effort with which members of the 

organisations direct their efforts towards improving safety. Du Pont (2005:10) 

suggests an HSEC system maturity model which defines the stages of an 

organisation's HSEC maturity from a reactive through to an interdependent stage. 

Figure 3-1: Du Pont Safety maturity curve. 
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Other similar models exist, used to define the stages of maturity of an organisation 

and relating these stages to the culture in the organisation, including the safety 

culture maturity model as developed by the Keil Centre (Fleming, 2001 :5). These 

models indicate that an organisation can expect poor safety performance (in terms of 

injury frequency rates), when the organisation still operates in a reactive manner to 

safety management. As the organisation then moves down along the maturity curve, 

through the various phases of maturity, it would start to experience drastic 

improvements in safety performance. The reactive phase can be identified by a focus 

on mere compliance to legislation and a notion that safety is the responsibility of the 

safety department, indicating low levels of management involvement in the system. 

The dependent stage is characterised by strong supervision where rules and 

procedures are enforced by those in a supervisory position by using techniques of 

fear and discipline to enforce (Du Pont, 2005:1 0). 

From the dependent phase the organisation moves to the independent phase where 

employees become more personally involved, having achieved high levels of 

awareness and commitment related to procedural compliance. Employees will start 

to show signs of internalising safety as a core value and will understand the benefit of 

looking after their own safety at work. The final stage is the interdependent stage 

where employees move from caring for themselves to caring for their colleagues. 

During this stage safety will be a shared value in the organisation, shared through all 

the levels of the organisation. The organisation will be distinguished by high levels of 

trust and a truly embedded culture of pride and teamwork. (Du Pont, 2005:1 0) 

Fleming (2001 :3) suggests that a number of elements are evident in any safety 

maturity model of which management commitment and visibility, participation , trust, 

team relations and shared perceptions about safety are highlighted in the Du Pont 

model above. Fleming (2001 :5-6) offers similar stages of maturity in an organisation, 

moving from a phase where there is little personal interest in safety management 

whether on an employee or management level , to an acknowledgement that 

employees form a crucial part of the success of a safety management system to a 

state where the organisation has entrenched prevention of harm to employees as a 

core value and employees share the belief that safety management is critical to their 

jobs, their well-being and the sustainable operation of the organisation. He concludes 
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that the " ... level of safety culture maturity influences the effectiveness of ... safety 

improvement techniques" (Fleming, 2001 :6). 

3.2.1 Safety culture 

According to Hopkins (2002:2) safety culture is described as the " ... assembly of 

characteristics and attitudes in the organisation .. . which establishes safety as an 

overriding priority ... " Geller (2001 :19) confirms the three-tier approach to achieve a 

safety culture and demonstrates by using the following diagram. 

Figure 3-2: Elements requiring focus to establish a safety culture. 
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According to this diagram, three elements require focus when establishing a safety 

culture including the environment, person factors and behaviour factors. Geller 

(200 1 : 19) maintains that changes in one of these elements eventually impacts on the 

other and that paying attention to one factor more than another will not support the 

successful implementation of a comprehensive safety culture in all levels of the 

organisation. 

Guldenmund (2000:228) reviewed existing theory and the most prominent research 

on the topic of safety culture and listed a number of definitions for a safety culture 

" ... safety cultures reflect the attitudes, beliefs, perceptions and values that employees 

share in relation to safety" (Cox and Cox, as quoted by Guldenmund, 2000:228). 
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According to Ostrom et at., (as quoted by Guldenmund, 2000:228) safety culture is 

" ... the concept that the organisation's beliefs and attitudes, manifested in actions, 

policies and procedures, affect its safety performance." 

DeJoy (2005, 1 05-1 09) argues that two distinct approaches can be followed when 

implementing programs to improve safety performance. He states that the 

behavioural approach and culture change approach are two distinctly different 

approaches, each with a unique focus and implementation strategy, both with very 

different strengths and weaknesses. He argues that behaviour-based safety takes a 

bottom up approach while the culture change approach follows a top-down strategy. 

This argument is based on the premise that a behaviour-based approach is only 

" ... directed at specific safety related behaviours that are performed by frontline 

employees" (DeJoy, 2005:1 07) and that the culture change approach focuses on the 

understanding that the fundamental values and beliefs of the organisation is set by 

the leadership of the organisation . 

The behaviour-based safety process implemented at Metalloys, certainly contains 

both elements of the behaviour-based approach, as well as the culture change 

approach as suggested by DeJoy (2005: 1 07). The researcher is of the opinion that it 

is not entirely possible to implement an HSEC intervention that purely follows the 

behaviour-based or the culture change route as stand alone approaches. Any HSEC 

initiative that requires a step change in the approach of the organisation , requires the 

buy-in and support of both employees and leadership of the organisation if it wants to 

succeed in its endeavour to sustainably improve the performance of the organisation . 

An important question posed by DeJoy (2005: 1 07) is whether behaviour-based 

processes can actually bring about lasting effects and a shift in the safety culture of 

the organisation. From the definitions of safety culture it is evident that the culture of 

the organisation influences the organisation's beliefs and perceptions abut safety. As 

discussed in Chapter 2, individual and group behaviour is in turn determined and 

influenced by the perceptions and beliefs that the individual and the group hold. It 

can, therefore, be inferred that the culture of the organisation determines the 

behaviour and not the other way around. However, DeJoy's (2005: 116) research 

suggests that " ... successful behaviour change programs should spill over and spread 
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through the organisation and produce changes in the entire safety culture of the 

organisation." 

Guldenmund's (2000:224) research shows that certain elements of societal culture 

can be learned. The researcher is of the belief that if one considers the theory of 

social learning, it can be concluded that at least in part behavioural processes can 

influence the culture of an organisation. However, Guldenmund's research concludes 

that there is currently no overall satisfying model of how safety culture is established 

(Guldenmund, 2000:243). Cooper and Phillips's research also did not highlight a 

satisfactory empirical link between safety culture and actual safety behaviour in 

organisations, but rather highlighted the complexity !n the relationship (Cooper and 

Pillips, 2004:51 0). They concluded that due to the lack of a relational link between 

culture and behaviour, industry should rather focus on changing conditions and 

behaviour rather than influencing people's attitudes, beliefs and perceptions as 

" ... reduction in frequency of unsafe behaviours reduces incidents rather than 

individual's perceptions about how safety is operationalised." (Cooper and Pillips, 

2004:510). 

Even with the lack of a clear model or empirical evidence to prove exactly how an 

HSEC culture is established, the researcher concludes that the HSEC culture can be 

influenced at least in part by the implementation of behaviour-based safety programs. 

3.3 BEHAVIOUR-BASED SAFETY DEFINED 

The largest contributing factor in almost all injuries, is the human factor (Geller, 

2001 :7) with the National safety council reporting that human behaviour is associated 

with 94% of all injuries (quoted by Tuncle, Lotlikar, Salem and Daraiseh, 2006: 192). 

Therefore, any HSEC initiative that improves the behaviours of individuals will 

prevent workplace injuries and incidents. Blair (1999:25) states that in order to 

optimise safety efforts " ... one must possess a profound knowledge of human 

dynamics." According to Geller (2001 :7), " .. . the behaviour-based approach targets 

human behaviour and relies on interpersonal observation and feedback for 

intervention." Dr D. Cooper (as quoted by Sacks, 2006:1) offers the following 

definition for behaviour-based safety: "The systematic application of psychological 

research on human behaviour to the problems of safety in the workplace." As the 
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name suggests, behaviour-based safety processes attempt to influence the individual 

employee's behaviour in order to improve the safety performance of an organisation. 

The behavioural approach to safety is founded largely on behavioural science, as 

conceptualised by B.F. Skinner (Geller, 2001 :21 ). De Joy concurs and states that 

" ... behaviour-based safety management is essentially an extension of applied 

behaviour analysis or behaviour modification" (2005: 1 06). These studies focus on 

observable behaviour and its determinants and largely ignore unobservable human 

factors such as personality and attitude. The same approach applies to behaviour

based safety processes where, according to Behavioural Safety Technology (BST), 

the founders of a behavioural based safety process implemented worldwide, 

behaviour has a specific focus and is defined as " ... observable, measurable actions 

that are critical to the performance of the organisation" (Sacks, 2006:1). Behavioural 

processes are used to identify and reinforce safe behaviour and to reduce unsafe 

behaviour according to the Institution of Occupational Safety and Health (IOSH, 

2009:3). The aim of the behaviour-based safety process is thus to " ... reinforce 

workers to behave safely during their work activities" (Tuncel eta/. , 2006: 192). 

3.3.1 Elements of the BBS process 

In general all behaviour-based safety processes contain a number of standard 

elements, regardless of which program is selected. Behaviour-based safety 

programs utilise peer observation as a primary tool to observe unsafe behaviours in 

the workplace. According to Sacks (2006:2), four key activities are linked to the 

behaviour-based safety program. 

• Identifying behaviours that are critical to on-the-job excellence 

• Gathering data on performance related to the identified behaviours 

• Regular feedback on the performance 

• Identification and removal of barriers to continual improvement. 

The Institution of Safety and Health (IOSH, 2009:5) confirms this and adds that data 

collection should feed into data driven decision-making processes aimed at 

identifying trends and areas that needs improvement. Workforce participation and 

visible support from management, are two important criteria for a successful 

behaviour-based safety program (Cooper, as quoted by Sacks, 2006:1; IOSH, 
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2009:6). Visible support is demonstrated through giving praise and recognition , 

encouraging employees to report incidents and providing resources to address 

barriers that are identified. 

Chaudhry, Fang and Mohamed (2007:207) state that a precursor for the 

implementation of a behaviour-based safety program is a "behavioural safety 

assessment survey" which is used to check the readiness of the organisation and to 

identify weaknesses in the organisation . They describe the use of behavioural 

observation checklists and trained observers to observe and measure safe and 

unsafe behaviours which can be presented as a mathematical output reporting the 

percentage of safe and unsafe behaviours. 

It is evident that the strength of behaviour-based safety programs lies in the feedback 

to employees and active removal of barriers preventing performance improvement. 

3.3.2 Impact of BBS processes 

According to Nielsen and Austin (2005:33), " ... behavioural approaches to safety 

have shown substantial improvement of specific safe behaviours in various settings." 

According to their literature review on the topic, 32 of 33 behavioural safety studies 

have resulted in a substantial decrease in injury rates (Nielsen and Austin , 2005:34). 

Sacks (2006:1) asserts that properly implemented behaviour-based safety programs 

will lead to reduced numbers of accidents, lower accident cost and increased 

reporting of near misses, but most importantly also to improved levels of safe 

behaviour. The Institution of Occupational Safety and Health (IOSH, 2009:3) also 

lists improved productivity, staff development, cost savings and reduction in 

operating costs as benefits to businesses. 

In addition to these measurable benefits, there are also a number of less tangible 

benefits that can be derived from the implementation of a behaviour-based safety 

program. Hopkins (2002:11) argues that behaviour modification is closely linked to 

culture change. He states that " ... since culture refers to patterns of behaviour, 

modifying behaviour in an organisational context by definition modifies culture" 

Hopkins (2002:11). Anderson (2009:8) lists demonstrated management commitment, 
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improved workplace communication, increased management visibility, employee 

engagement and improved safety leadership as benefits of such a program. 

3.4 BEHAVIOUR-BASED SAFETY AT METALLOYS 

3.4.1 Metalloys: an overview 

BHP Billiton is regarded as the world 's largest diversified resources company with 

41,000 employees working in 100 operations. (BHP Billiton, 2009). BHP Billiton's 

presence is established in 25 countries worldwide and is involved in the supply of all 

major resource commodities, including aluminium, energy coal and metallurgical 

coal, copper, manganese, iron ore, uranium, nickel, silver and titanium minerals. The 

organisation also has interests in oil, gas, liquefied natural gas and diamonds. BHP 

Billiton was formed after a merger of two highly successful resources businesses -

BHP Limited and Billiton Pic- following a successful dual listed companies merger 

finalised in 2001 . The company is structured around customer sector groups, 

focussing on the customer rather than operations. Metalloys, situated in Meyerton, 

(South Africa) forms part of the Manganese customer sector group of BHP Billiton. 

The following abridged organisational chart shows an overview of BHP Billiton's 

customer sector groups, focussing specifically on the manganese customer sector 

group and Metalloys. 
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Figure 3-3: BHP Billiton company profile including the Manganese customer sector 

group and related businesses. 
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Metalloys is one of the largest producers of manganese alloys in the world and was 

established as a joint venture between BHP Billiton and Anglo American. BHP Billiton 

holds its South African manganese interests through a 60 percent holding in 

Samancor Manganese Pty Ltd .. Metalloys manufactures both ferro- and silica 

manganese using hydrometallurgical processes. The manufacturing plant hosts eight 

submerged arc furnaces deployed to manufacture 240 000 tons of manganese per 

annum, most of which is used as an additive in the carbon steel manufacturing 

process. Metalloys employs 530 permanent employees and holds a permanent 

contractor base of 620 contractors (Safety statistics report, June 2008). 

The submerged arc furnaces employed by Metalloys, are highly adaptable. Four of 

the furnaces can be deployed for the production of either ferromanganese or silica 

manganese, depending on market demand. Computer-controlled weighing and 

mixing of materials ensure that the correct proportion of the ores, reductants and 

fluxes are fed into the furnaces. In the furnaces, electricity is introduced through self

baking electrodes. Chemical reactions take place and the metal oxides are reduced. 

The furnaces are tapped; the slag or waste material removed and the molten alloys 

are cast in layers or onto a casting machine. In a further operation, molten 
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ferromanganese is transferred to an oxygen-blown convertor where the carbon 

content is reduced to produce lower carbon, value-added alloys. The cast products 

are crushed and screened to exact customer specifications. These are then railed or 

trucked to local consumers or exported, either in bulk form or packed into drums, 

bags or containers (BHP Billiton, 2009). 

3.4.2 Management strategy 

Within BHP Billiton, zero harm to people and the environment is a core value, and 

center to all decisions made within the organisation. This value is clearly articulated 

in the BHP Billiton charter, which states the following values. 

• Safety and the environment. An overriding commitment to health, safety, 

environmental responsibility and sustainable development. 

• Integrity. Including doing what we will say we will do. 

• High performance. The excitement and fulfillment of achieving superior business 

results and stretching our capabilities. 

• Win-win relationships. Having relationships which focus on the creation of value 

for all parties. 

• The courage to lead change. Accepting the responsibility to inspire and deliver 

positive change in the face of adversity. 

• Respect for each other. The embracing of diversity, enriched by openness, 

sharing , trust and teamwork involvement. 

To support these values, BHP Billiton has defined and documented a set of 

standards and protocols defining the manner in which all BHP Billiton sites are to 

manage its HSEC and other risks. The three most important HSEC standards and 

guidelines are the HSEC Management standards, fatal risk control protocols and the 

fit for work, fit for life guidelines. These and all other applicable standards were fully 

deployed within Metalloys to high levels of compliance. 

Metalloys have wholly adopted the BHP Billiton way, since its inception into BHP 

Billiton in 2001 . By 2006, Metalloys have implemented and rolled out management 

systems in order to ensure compliance with the abovementioned standards and have 

proven high levels of compliance through self-assessments and external verification 
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of system implementation. Up to 2001, Metalloys HSEC management standards 

were aimed at achieving legal compliance to the applicable health, safety and 

environmental legislation. Through effective HSEC management, the organisation 

has managed to improve both leading, as well as lagging indicators to a level that 

could be regarded as world class. The following indicators show that Metalloys have 

successfully entrenched the HSEC management systems in the organisation 

(Annexure A) . 

• Total recordable injury frequency rate consistently below 7.0 

• A 15 HSEC management standard score of 3.9 

• Fatal risk control protocol implementation score of 88% 

Even though these indicators clearly show high levels of compliance and 

performance improvement, the management team of the organisation identified the 

need to improve the maturity of the organisation in order to move from mere 

compliance towards a state where the company's values will be lived on all levels of 

the organisation and where all employees will be aligned and committed to the goal 

of high performance in the organisation. 

During the period 2000 - 2001 Metalloys experienced serious financial challenges 

due to the downturn in the manganese market. In order to reduce costs, to ensure 

the continued sustainability of the organisation, Metalloys had to downsize the 

organisation and outsource many of its core activities. This had a severe impact on 

the employees of the organisation and the company experienced very low levels of 

trust and morale. From 2002 to 2005, the management team of the company worked 

at stabilising the organisation and placed a huge emphasis on development of 

employees and building up the workforce. Some positive changes were recognised 

and a very strong focus on the HSEC system and performance was evident, but the 

morale and trust of the remained at very low levels. 

In 2005, 2006, the management team of the organisation under the leadership of a 

newly appointed general manager, defined the new direction and strategy for 

Metalloys and structure the Metalloys journey around zero harm as the core of the 

strategy. The elements of the strategy are defined in a model, indicating zero harm 
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as the core of the strategy, and also highlighting the leadership and culture elements 

required to achieve the overall strategy. 

Figure 3-4: Metal/oys' strategy for moving to high performance. 
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Due to the low levels of morale and trust evident in the workplace, employees were 

not personally involved HSEC initiatives in the organisation and the HSEC 

department was generally regarded as the custodians of the system, and along with 

management they were regarded as responsible and accountable for HSEC 

performance in the organisation. Referring back to figure 1, and the Du Pont model of 

HSEC maturity, it is evident that the organisation has at that point not yet reached the 

level of maturity required to ensure sustained performance improvement in the 

organisation, as the organisation operated within the dependent region, with some 

elements of independence being present. 

The management team recognised that in order to achieve these objectives, the 

organisation should focus on involving employees and developing strong 
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interdependent teams, and therefore set about designing the organisational structure 

to create a more team-based organisation. This was accomplished in three phases. 

• Natural work teams were involved in the implementation and roll-out of a new 

housekeeping program, 58, aimed at improving the workplace and uplifting 

the frame of mind of individuals about their workplace and the impact they as 

individuals have in terms of maintaining the high standards of housekeeping 

required . 

• The implementation of behaviour-based safety, aimed at building up the work 

team so as to identify and manage common goals to improve HSEC 

performance, to engage employees and to get them to accept responsibil ity 

for HSEC on a personal level, to empower employees to make changes in 

their workplace and to ensure continuous HSEC improvement. 

• Business Improvement was implemented to include all spheres of business 

performance apart from HSEC, and to supply business teams with the tools 

required to monitor their business and HSEC performance and to implement 

and monitor corrective action implementation. 

Although the focus at the start of this journey was HSEC performance, the 

management team recognised that "good safety performance equals good 

production performance" (Management briefing, 2008), and therefore aimed at 

improving overall performance of the organisation through engaged, involved 

employee teams who live the values of the organisational at all levels within the 

company. 

3.4.3 The Metalloys BBS process 

2.4.3.1 Implementation process 

After the review of a number of behaviour-based safety processes, Metalloys have 

decided to partner with IRCA and implement the BBS BIT process. The 

implementation started early in 2006 involving all work teams within Metalloys as well 

as contractors on site, and was completed by December 2006. In order to 

successfully complete the project, the following critical phases had to be carefully 

designed and rolled out. 
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Management commitment. The BBS BIT process is seen as a top down, bottom up 

process " ... that creates a dynamic reciprocal relationship between leaders and 

employees." (IRCA: 2006). As with any change initiative and more importantly any 

program aiming at establishing the values and creating a culture within the 

organisation , leadership is the key. Success can be achieved only if the leadership 

team is fully aligned and committed to the implementation of the initiative. To achieve 

this, significant time is spent at the beginning of the project to attain the required 

commitment and to equip the leadership team with the tools required to effectively 

manage and sustain the process. A typical BBS implementation requires significant 

commitment from the management team and often touches the core of leadership, 

directly affecting individual leadership styles of the management team. 

Identification, selection and training of a permanent BBS team. Sustaining the BBS 

process after the implementation, requires significant investment in terms of 

resources. Therefore Metalloys have identified a team of HSEC professionals to 

manage the process on a full-time basis. The team includes a full-time BBS data 

administrator, a full-time behaviour intervention assessor, as well as the BBS 

sponsor. Two part-time resources were seconded to assist with the training, role out 

and stabilisation of the process before returning to their original role in the 

organisation. The team was taken through an extensive training course to 

understand why behaviour is important, why people behave as they do and the 

elements of the BBS system. This team was then used to train all teams and facilitate 

the identification of critical behaviours. 

Establishment of a BBS structure. A hierarchical BBS structure is created , where 

each level within the organisation can engage with their direct reports, and this is 

cascaded down to the lowest level of the organisation. Figure 3.5 schematically 

presents the structure and composition of BBS teams within Metalloys. 
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Figure 3-5: Meta/Joys' behaviour based safety team structure. 
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Training of a/ supervisory level employees. Supervisory employees were taken on a 

two-day training course, as a huge focus of the BBS program is to change direct 

supervision behaviour. Through the process, direct supervision has to transform from 

controlling, monitoring and enforcing to leading, coaching and facilitating. This in 

many instances is difficult for supervisors who originate from a more traditional HSEC 

environment where legal compliance and enforcement of rules and procedures are 

the norm. 

Training of employees and facilitation to form a PACT. During the last phase, 

employee and contractor teams, together with their supervisor, are trained on the 

BBS process and thereafter facilitated to form a psychological agreement or a PACT 

between the members of the team. 

Tracking of performance and feedback. The final phase is to establish permanent 

tracking and reporting processes in order to measure the implementation of the 
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process as well as the performance of the teams against their PACT agreement. 

Metalloys have implemented software, which is utilised to record the observations 

made by the teams which can be used to identify any emerging problem areas so as 

to enable effective corrective action implementation to identify the gaps. 

2.4.3.2 Elements of the BBS process 

As described earlier in this chapter, all behaviour-based safety programs contain 

typical common elements, no matter which program is implemented. The IRCA BBS 

BIT program contains a number of standardised elements, but these are adapted to 

fit the organisation , depending on the prevailing culture of the organisation . The most 

important elements of the behaviour-based safety program implemented at 

Metalloys, include the following. 

HSEC Culture survey. The HSEC culture survey is used to determine the prevailing 

HSEC culture in the organisation. This information is fed into the design of the 

system, to ensure that rather than following a-one-size-fits-all approach, the 

behaviour-based safety program is designed to fit the culture and existing safety 

systems of the organisation. The culture survey measures the perception of 

employees regarding the prevailing safety culture and includes measures of 

management involvement, provision of training , employee responsibility . 

IMBOP Process. The BIT IMBOP Process is the process used to eliminate at-risk 

behaviours in the organisation. The process is based on empirical evidence including 

principles of consequence management and reciprocal determinism (IRCA, 2006). 

The following diagram summarises the various elements of the IMBOP process. 
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Figure 3-6: The /RCA BBS BIT IMBOP Process. 
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From the diagram, the following important behavioural aspects are evident. 

• Operational BBS teams are facilitated to identify typical at-risk behaviour 

exhibited in their teams, specifically those they deem as important and 

influencing their HSEC performance. These behaviours can be HSEC or 

relationship-based. This is done in the presence of the supervisor or team 

leader which requires strong leadership behaviour as the proven way of doing 

things are often challenged in these sessions. After agreement between the 

team members on the critical behaviours, the team formulate a psychological 

contract to reduce at-risk behaviour. This is called the PACT. 

• Employees regularly conduct observations so as to ensue that team members 

abide by their agreed PACT and should at-risk behaviour be exhibited, the 

team members and the leader of the team will use behaviour modelling to 

correct the at-risk behaviour. 

• Problem-solving is required to permanently address any barriers to long-term 

correction of at-risk behaviour. 

This approach is confirmed by Kreitner and Kinicki (2007:295) who state that the key 

to successful behaviour modification lies in reducing complex target behaviours into 

easily learned steps and then faithfully reinforcing improvement. 
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As discussed in the introduction, despite all the rules, procedures and engineering 

controls put in place in the organisation, employees are still injured on the job. 

Analysis of incidents reveals a myriad of contributing factors ranging from lack of risk 

assessments, poor hazard identification, lack in training, lapses in concentration, etc. 

Injury analysis in industries confirms that up to 94% of all injuries can be contributed 

to human behaviour (Tuncel et a/. , 2006:192). In essence the behaviour-based 

safety program is aimed at reducing .the gap between what employees "say they do" 

i.e. as defined in Metalloys' rules and procedures and what they actually do, as 

illustrated in the following diagram. 

Figure 3-7: Closing the gap. 
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The diagram depicts the gap between actual workplace practices and what is 

required to be conformed to. Employees deviate from standards and procedures 

because their perception and beliefs are influenced and formed by the 

consequences, which are regarded as delayed, uncertain and trivial, i.e.: "I might get 

killed if I speed". Shortcuts and therefore deviations from standards are accepted 

because the rewards i.e. completing a job in a shorter time are immediate, certain 

and meaningful. Geller (2001 :51) confirmed this phenomenon by observing that the 
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natural relationships between behaviour and its motivating consequences result in 

"convenient" at-risk behaviours. 

The behaviour-based safety program utilises principles of behaviour modification and 

specifically consequence management techniques to close the gap. The single most 

important tool in the behaviour-based safety arsenal therefore, is the PACT, as this is 

the instrument which is utilised to accomplish the behaviour change. Employees and 

their supervisors establish a psychological contract to abide by the critical behaviours 

identified by the team. From this point forward the employee works at changing his or 

her behaviour on a daily basis, but also inadvertently gives his or her peer's 

permission to observe and correct his or her behaviour, should this deviate from the 

PACT agreement. Therefore, consequences become soon, certain and meaningful 

and are enforced on a daily basis by the person most likely to observe your at risk 

behaviour while at work namely your colleague. 

The concept of a psychological contract is common in the human resource field. 

Stone (2005:587) defines the psychological contract as " ... the unwritten expectations 

of an employee or employer about what each is entitled to receive or obliged to give." 

Although the concept of the psychological contract is often explored in terms of the 

employee I employer relationship, another aspect which is important is the effect of 

the breach of the psychological contract on thinking and behaviour of employees 

(Wellin, 2007:2). Wellin (2007:6) explores the impact of the psychological contract in 

terms of the following aspects. 

• Understanding and predicting how people behave. 

• Engaging the workforce. 

• Aligning employees to business goals. 

Although the psychological contract as explored by Wellin (2007) relates to the 

employee I employer relationship, similar principles are at work when the 

psychological contract is established between team members and the leader of the 

team, with the use of the team PACT. Similarly the PACT is aimed to achieve exactly 

the abovementioned goals. 
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Visible felt leadership. As discussed elsewhere in this chapter, effective leadership is 

key to the success of the behaviour-based safety program. The behaviour-based 

safety process focuses strongly on moving away from elements of management i.e. 

controlling, towards elements of leadership including leading, facilitating, supporting 

coaching and leading by example (Coetsee, 2003:55). To achieve this, Metalloys 

initiated visible felt leadership (VFL) through all levels of leadership in the 

organisation as a tool to engage with the workforce, empower individuals and front 

line leadership and to give employees the assurance that they are valued within the 

organisation and that efforts and contributions are regarded as essential to the 

success of the organisation. 

The concept requires that leaders on all levels schedule weekly visits to their plants 

with the express purpose of engaging with the workforce on issues that might inhibit 

HSEC performance and to give feedback to front-line supervisors as to the course of 

action to address any issues. Visible felt leadership is not an inspection and for this 

reason , leaders need to be engaged in training to conduct effective visible felt 

leadership and coaching . 

3.4.3.3 Link between behaviour-based safety processes and organisational 

behaviour science 

Behaviour-based safety processes stem from the study of empirical evidence related 

to the behavioural and specifically organisational behaviour sciences (IRCA:2006). It 

is thus prudent to summarise the relationship between the behaviour-based safety 

process implemented at Metalloys and the literature review on behaviour and culture 

of organisations. The behaviour-based safety process implemented at Metalloys 

contains elements of the most critical organisational behaviour principles and aim to 

improve these elements through the use of the tools provided by the behaviour

based safety program. 

Effective management leadership and direct supervision. Through training and 

coaching techniques, leadership and direct supervision in the organisation are 

trained in techniques of actively caring, engaging and empowering the workforce. 

Through the behaviour-based safety program, leaders are transformed from 
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traditional management style of controlling, directing and managing, towards a more 

transformational leadership style of engaging, facilitating, coaching and empowering. 

Shared value systems. The behaviour-based safety program aims at establishing a 

shared value system throughout the organisation . Through training and facilitation of 

employees and the establishment of the psychological contract, the PACT, 

employees come to understand the importance of the value of Zero Harm and start to 

live this value in everyday operations. 

Changing of locus of control. Employees at all levels in the organisation need to 

understand their role in achieving the HSEC goals of the organisation and need to 

take responsibility for their own and their peers' safety. Through training and the 

establishment of the PACT, employees commit to not only take responsibility of their 

own safety, but also that of their colleagues. They also commit to actively manage 

HSEC issues in their own areas of responsibility and escalate any problems they 

cannot solve to the next level of management. 

Goal setting, consequence management, rewards and recognition. The PACT is 

used to define specific critical behaviour that is crucial to the HSEC performance of 

the team. The PACT is then used to measure safe and at-risk behaviour and directly 

impacts the performance of the team through the establishment of performance 

criteria. 

Effective training. Training systems are reviewed so as to ensure that these are 

aligned with the overall strategy of the organisation and can be effectively used to 

give employees the necessary skills to perform their jobs in a high performance 

environment. 

Establishing responsibility and accountability at the right levels. The biggest impact of 

the behaviour-based safety program, is in its ability to establish responsibility and 

accountability at the right level in the organisation . Because employees are 

supported in their PACT, they are empowered to make real changes in their own 

environments and to escalate only issues that they cannot resolve. 
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3.5 CHAPTER SUMMARY 

• The maturity of an organisation's HSEC systems and processes and related 

improvement in performance is related to the prevailing HSEC culture evident 

in the organisation. 

• Safety culture maturity curves are useful tools which can be used to determine 

the level of safety maturity within an organisation. From the Du Pont safety 

maturity model, it is evident that as an organisation moves from a reactive 

safety culture to an interdependent safety culture, so does the HSEC 

performance and lagging indicators of the organisation improve. 

• Behaviour-based safety processes endeavours to influence individual 

employee's behaviour in order to improve the safety performance of an 

organisation . 

• The elements included in a typical behaviour-based safety system include: 

identification of behaviours critical to on-the-job excellence, gathering data on 

performance related to the identified behaviours, regular feedback on the 

performance and finally the identification and removal of barriers to continual 

improvement. 

• The benefits of behaviour-based safety programs are numerous and lead to 

reduced injuries and improved levels of safe behaviour amongst employees. 

• Metalloys selected behaviour-based safety as one of the tools to entrench a 

culture of zero harm in the organisation and to establish an empowered 

enabled workforce. 

• A formal implementation process was followed to implement all elements of 

the behaviour-based safety program, the key elements of which are the 

culture survey, the IMBOP process including the PACT and visible felt 

leadership. 

• Elements of behaviour-based safety programs are closely related to the 

organisational behaviour science in that it addresses issues of effective 

leadership and supervision, creates a shared value system, assists with goal 

setting and consequence management and finally establishes responsibility 

and accountability at the correct levels. 
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CHAPTER4 

RESEARCH METHODOLOGY AND DISCUSSION OF 

RESULTS 

4.1 INTRODUCTION 

The literature study completed in chapters two and three, identify a number of items 

related to effective culture change initiatives. Research involves using scientific 

methods to expand knowledge in a specific field (Weiman and Kruger, 1999:2). It 

should be systematic i.e. determining the logical relationships and cover both theory 

and practice (Saunders, Lewis and Thornhill, 2000:10) . For the purposes of 

determining the relationships uncovered in the literature study as documented in 

chapters two and three, a properly defined research methodology incorporating 

quantitative and qualitative research methodologies, was followed. 

4.2 RESEARCH METHODOLOGY, DATA GATHERING AND STATISTICAL 

ANALYSIS 

4.2.1 Questionnaire design 

For the purpose of the study, both quantitative and qualitative research 

methodologies were applied, utilising a BBS perception survey and an interview 

schedule as designed by IRCA (2008), with specific inputs from the researcher. The 

questionnaire was designed to test various elements of a behaviour-based safety 

program, as well as specific safety related topics as deemed fit by the organisation. 

IRCA identified five specific behavioural constructs and three safety processes 

related constructs and within these a number of items are identified to test the 

constructs. 

The behavioural constructs are designed to test elements related to leadership and 

individual behaviour and can be related back to five of the eight critical cultural 

influence areas, as proposed by Silverzweig and Allen (chapter 2 of this study) and 

two of the three elements required to establish a safety culture as proposed by Geller 

(chapter 3). These include the following. 
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• Communication 

• Employee involvement (teams) 

• Immediate supervision 

• Management involvement 

• Training 

The safety constructs are included to test the environmental element of safety culture 

and include the following . 

• Use of alcohol and drugs 

• Facilities and equipment 

• Safety systems and processes 

The respondents were requested to rate their perception on the above constructs 

and indicate their responses on a four point Likert Scale varying from "Strongly 

disagree" to "Strongly agree". The questionnaire is attached in Annexure C. Due to 

the fact that the survey conducted also serves the purpose to identify gaps within 

Metalloys current behaviour-based safety program, there is a limitation to the amount 

of input that the researcher had in terms of the questionnaire design. This is the 

second survey conducted within Metalloys and in order to ensure that the data are 

comparable, the questionnaire had to largely be kept the same. However, the 

interview schedule was used to identify additional items to be reviewed during the 

survey. 

The interview schedule was utilised to determine the BBS team's perception about 

the effectiveness of the behaviour-based safety program implemented, as well as 

elements related to leadership and team dynamics and involvement. The interviews 

were conducted in group format with the collective feedback from each BBS team 

being submitted. The interview schedule is attached in Annexure C. 

4.2.2 Population group and sampling methodology 

The target population for the study included all Metalloys employees and contractors 

on all organisational levels, excluding top management. Top management levels 

were excluded for the reason that leadership constructs were tested during the 
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survey with the aim of determining leadership qualities up to and including Metalloys 

top management. Should the leadership attributes within BHP Billiton have been 

tested , the top management level of Metalloys would have been included. The target 

population included employees and contractors from all departments, including 

production, maintenance and service departments. 

The sampling frame (Saunders eta/, 2000: 154) was established by using an updated 

list of all behaviour-based safety teams within each functional department. Each 

team consists of between three to twenty-five members, but because the teams were 

interviewed and surveyed as a whole, teams were used to establish the sampling 

frame. Due to shift work and availability of employees to attend scheduled survey 

sessions, a sample size of 600 was selected. The sample size was not determined 

by calculating the minimum size required but rather aimed at targeting 50% of the 

total employee and contractor worker base. After selection of the sample group, the 

teams were scheduled for facil itated survey sessions, which guaranteed virtually a 

1 00% response rate. 

The sample selection was done by combining the stratified random sampling and 

cluster sampling techniques. Each functional department within the organisation was 

defined as a stratum (Saunders eta/. , 2000:164) and the behaviour-based safety 

teams within the departments represented the clusters from which the sample was 

selected. The number of behaviour-based safety teams to be surveyed, were 

identified from each of the stratums and the data were collected from every case 

within the clusters. 

4.2.3 Data gathering 

Due to low literacy levels and language barriers at some levels of the organisation, 

the data collection was structured in such a way that teams were facilitated to 

complete the survey questionnaires during scheduled survey and interview sessions. 

Metalloys partnered with an external business partner, IRCA who facilitated the 

survey sessions, assisted individuals with clarification, translation and recording of 

the survey questionnaire and conducted the interview in group format. Literate 

employees, who were able to do so, completed the questionnaires independently, 

while illiterate employees were assisted on a one-on-one basis. 
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Preceding the survey process, communication was sent out to all heads of 

departments, superintendents and supervisors, explaining the purpose of the survey 

as well as the confidentiality surrounding the survey. The purpose of the 

communication was to establish the context of the survey, and to explain to 

employees what could be expected during the scheduled survey sessions. A copy of 

the communication is attached in Annexure B. 

4.2.4 Statistical analysis 

The data collected were statistically analysed with the SPSS program (SPSS Inc 

version 16, 2008). Descriptive statistics (means and standard deviations) were used 

to analyse the data. Cronbach alpha coefficients were also calculated for each 

construct to determine the reliability of the data and also to serve as a measure of 

internal consistency amongst the items (Schmitt, 1996:351 ). 

Effect sizes were calculated in order to determine the practical significance of 

relationships. Effect sizes indicate whether the differences in means, obtained from 

the results, are important. A cut-off point of 0.2 relates to a small effect, 0.5 relates to 

a medium effect while a large effect will be indicated by an effect size of 0.8 (Ellis and 

Steyn, 2003:51-53). 

One-way analysis of variance (ANOVA) and t-tests were used to determine 

differences between variables. When an effect was significant in the ANOVA, post 

hoc tests were used to determine which dependent variables differed significantly 

(Steyn, 2003:51). 

4.3 RESULTS AND DISCUSSION 

4.3.1 Codification 

The data submitted for analysis were codified in order to enable entry into the 

database. Thereafter the data were receded to accommodate the sequence used on 

the questionnaire, as well as questions which were stated in the negative. The 

codification was done as reflected in table 4-1 . 
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Table 4-1: Codification of survey data. 
Sequence on questionnaire Agree Strongly Strongly Disagree 

agree disagree 

Initial codification 1 2 3 

Coding changed to accommodate sequence 3 4 1 

Coding changed on negative questions: (q1 , q5, 
2 1 4 

q13, q18, q19, q20, q21 , q25, q31 , q38, q46) 

Source: Own research 

In the first coding change the coding was altered, so those "strongly agree" 

responses have a higher weighting than all the other responses. A number of 

negative questions were accommodated by changing the coding accordingly, i.e. the 

most positive response would have a weighting of four and the most negative 

response has a weighting of one. 

4.3.2 Demographical information 

A total of 592 questionnaires were completed representing a 99% response rate 

(based on the original number of responses targeted i.e. 600) . A breakdown of the 

responses per department can be seen in Figure 4-1. 
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Figure 4-1: Survey responses per department. 

Survey responses per department 
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A total of 30% of the responses were from the Engmeenng department. Most of the 

contractors involved at Metalloys working on projects and special maintenance 

activities, report to the Engineering department. The number of responses received 

per operational departments; North Plant, South Plant and West Plant were almost 

alike (14%, 14% and 12% respectively) indicating representative responses from all 

the operational departments. The Materials management department (MMD) is the 

largest department in Metalloys, therefore 17% of the responses was received from 

this department. The support functions, Human resources (HR), HSEC, Finance and 

Admin and Technology in total, represented 13% of the responses. 

The responses per job category are indicated in figure 4-2. 
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Figure 4-2: Survey responses per job category. 

Sutvey responses per job category 
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From the analysis it is evident that 51% of responses were indicated as 

"maintenance assistants". The analysis of responses per job category, however, is 

not consistent with actual organisational structures within Metalloys. Metalloys only 

has 21 maintenance assistants positions across the organisation, therefore the 

figures reported in the survey analysis most likely comes from contractor employees. 

However, it was not required to indicate employee type on the survey questionnaire. 

This is a shortcoming which will be addressed in all subsequent surveys to be 

conducted. This type of information will prove valuable as contractor employees are 

exposed to different leadership and organisational cultures than Metalloys 

employees. Although contractors are included in all Metalloys initiatives, high 

turnover and alignment to the contractor organisation they are involved with, might 

lead to a less effective roll-out out of culture change initiatives amongst these 

employees. 

Seven respondents did not indicate their job categories (this represents 1% of the 

responses). 
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4.3.3 Results per construct 

The perception survey results represent the survey respondents' combined v1ew 

about the organisational climate related to the following safety and cultural constructs 

as discussed in paragraph 4 .2.1. The results of the survey per construct are 

presented in table 4-2, which displays the data in the following manner. 

• N - The average number of responses for all questions in the particular construct, 

given usable data (Levine, Stephan, Krehbiel & Berenson, 2008: 5). 

• Mean ( X )- The arithmetic mean score based on the original 4-point scale, for all 

the questions in the particular construct (Levine et at. , 2008: 97). 

• Standard Deviation (S) - The standard deviation from the mean. The standard 

deviation indicates the extent of agreement between the respondents. The lower 

the deviation, the higher the degree of agreement (Levine et at., 2008: 1 06). 

Table 4-2: Survey results per construct 

Results 
~ ean Std Dev 

.¥ s 

lcohol and druas I 591 2.76 0.51 

592 2.92 0.37 

591 2.99 0.36 

1ent 579 2.98 0.51 

577 2.97 0.43 

is ion 575 2.94 0.50 

nt involvement 576 2.90 0.56 

576 2.91 0.45 

510 2.92 0.46 
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On the four-point Likert Scale, the codification was done such that low values (i.e. 1 

and 2) represent disagreement with the question and high values (i.e. 3 and 4) 

represent agreement with the question. Therefore, average values above two 

represents agreement with the questions in the construct, the higher the value, the 

stronger the level of agreement on the questions in the construct. The average score 

across all the constructs is 2.92 indicating that the respondents are fairly positive 

about the culture and safety elements tested in the survey. On average, the standard 

deviation across the constructs is 0.46, indicating relatively high levels of agreement 

between the respondents. This means that the individual responses are not widely 

dispersed around the mean, indicating that the respondents tended to agree on the 

rating to the positive end of the scale. 

The highest average response was for the construct Employee involvement and 

responsibility (X = 3.00) and the lowest average was for Alcohol and drugs (X = 

2.76). The average scores are displayed from the highest to the lowest in graph 4-3 

below. 

Figure 4-3: Survey responses per construct 
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The constructs Employee involvement ( X = 2.99) , Facilities and equipment ( X = 

2.98) and Values and ideas ( X = 2.97) on average rated high, indicating a high level 

of agreement from respondents. The constructs Immediate supervision ( X = 2.94) , 

communication ( X = 2.92), Training ( X = 2.91 ), Management involvement ( X = 2.90) 

and Alcohol and drugs ( X = 2.76) on average scored lower than 2.95; however no 

average score lower than 2.5 was recorded, demonstrating a relatively positive 

response from respondents across all the constructs. 

4.3.4 Analysis of results per construct 

In the following section the results per question in each of the constructs will be 

discussed in order to identify the specific gaps existing within each construct. Each of 

the tables to follow, will reflect the number of responses (N), the mean (X ), number 

of responses and in brackets the percentage of responses per value, while the 

graphs display the average scores per question. 

4.3.4.1 Analysis of constructs related to culture 

Communication. The construct Communication was used to verify that the 

organisation has systems and processes in place to ensure effective communication 

and whether employees are aware of these systems and processes and regard them 

as effective. Furthermore, direct communication from the team leader was verified as 

well as co-operation across departments. The average response rate per question for 

the construct communication is displayed in graph 4-4 below. 
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Figure 4-4: Survey responses per question for the construct Communication 
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The highest average response recorded (X = 3.21 ), related to the question of 

whether the value of zero harm is communicated to individuals (question 11), while 

the lowest response (X = 2.68) was recorded in response to the question whether 

employees received prompt feedback on requests and safety suggestions (question 

7). 

The responses for the construct Communication are listed in table 4-3. 
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Table 4-3: Items, means, frequencies (percentage) of responses related to 

Communication 

Q# Question N ( X ) 1 2 3 4 

3 SupeNisor listens 586 2.87 29(5) 94(16) 389(66) 74(13) 

4 SupeNisor thanks 583 2.90 1 9(3) 97(16) 391 (66) 76(13) 

5 
Nobody cares about 

583 2.72 27(5) 174(29) 317(54) 65(11) 
problems 

' 

6 All incidents reported 582 3.03 18(3) 0(0) 387(65) 115(1 9) . 

7 
Prompt feedback on 

583 2.68 48(8) 138(23) 350(59) 47(8) 
suggestions 

8 
Cooperation with other 

587 2.80 39(7) 119(20) 
~epartments 

348(59) 81 (14) 

Awareness of communication 
9 590 2.98 14(2) 54(9) 452(76) 70(12) 

route 

10 
HSEC awareness topics 

584 3.09 1 0(2) 39(7) 422(71) 113(19) 
communicated 

11 Zero Harm communication 587 3.21 7(1) 21 (4) 401 (68) 158(27) 
---

From the table it is evident that 95% of the respondents felt that the value of zero 

harm was well communicated throughout the organisation , as compared to only 5% 

of respondents who did not agree. A total of 90% of respondents felt that HSEC 

awareness topics are related to them and when asked whether incidents and near 

misses are reported , 84% of respondents agreed. Only 65% of the respondents 

agreed that they received feedback when they raised requests or reported safety 

concerns while 34% of the respondents felt that nobody cared about safety problems 

reported. A total of 79% of the respondents agreed that their supeNisors listened 

with empathy to their problems and 79% reported that their supeNisors thanked them 

when they reported problems. 
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Employee involvement and responsibility. This construct was designed to test 

employees' perception about their own role in terms of HSEC and whether they 

exhibited caring behaviours towards their colleagues. Elements of empowerment and 

accountability were tested. The average response rate per question for the construct 

employee involvement and responsibility, is displayed in graph 4-5. 

Figure 4-5: Survey responses per question for the construct Employee involvement 
and responsibility 
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The responses for the questions in the construct Employee involvement were on 

average quite high, with X> 2.50 on all the questions. The statement "safety is also 

my responsibility" (question 15) had the highest average score (X= 3.37), while the 

lowest score (X= 2.54) was on the statement "If I make an honest mistake, I am 

punished for it" (question 13). 

Table 4-4 displays the responses per question for the construct Employee 

involvement. 
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Table 4-4: Items, means, frequencies (percentage) of responses related to 

Employee involvement and responsibility 

Q# Question N (X) 1 2 3 4 

!Authority to refuse work when 

12 safety endangered 
588 2.97 37(6) 67(11 ) 360(61 )124(21) 

13 Punished for mistakes 583 2.54 51 (9) 219(37) 262(44) 51 (9) 

14 Encourage use of safety ideas 580 3.03 17(3) 43(7) 427(72) 93(16) 

15 Safety responsibility 580 3.37 5(1) 2(0) 346(58) 227(38) 

16 Co-workers care for me 581 3.19 9(2) 20(3) 402(68) 150(25) 

17 H&S representative care for me 571 3.05 18(3) 49(8) 389(66) 115(19) 

Colleagues tell me to mind my 

18 own business 
575 2.88 26(4) 120(20) 326(55) 103(17) 

19 Others' safety is not my concern 576 2.96 32(5) 117(20) 269(45) 158(27) 

Safety is responsibility of HSEC 

20 ~epartment 
567 2.91 27(5) 121(20) 297(50) 122(21) 

21 HSEC responsible for accidents 577 3.07 19(3) 73(12) 334(56) 151 (26) 
--------

Within the construct Employee involvement and responsibility , 96% of the 

respondents agreed that safety is their own responsibility and 72% of the 

respondents felt that other employees' safety was also their responsibility. 93% of the 

respondents felt that their co-workers displayed caring behaviour, while only 24% of 

the respondents reported that their colleagues would tell them to mind their own 

business, should they remind their colleagues to work safely. Only 25% of the 

respondents were of the opinion that safety is the responsibility of the HSEC 

department, while only 15% of the respondents felt that the HSEC department can be 

blamed if accidents occurred. A total 82% of the respondents reported that they had 

been given authority by their supervisors to refuse work when they felt endangered. 
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Immediate supervision. The questions within the construct Immediate supervision 

reviewed the role of the first-line supervisor and his/her effectiveness in establishing 

the culture of the organisation within his/her department; how well the objectives of 

the organisation were communicated and how successful he/she was in empowering, 

coaching and supporting the team members. For the construct Immediate 

supervision, the average response rate per question is displayed in graph 4-6. 

Figure 4-6: Survey responses per question for the construct Immediate supervision 
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The highest average response rate (X= 3.05) was for the question whether the 

respondent's supervisor regarded safety as a priority (question 32), while the lowest 

response (X= 2.84) related to the question whether supervisors spent time 

discussing hazards with their respective teams (question 34). On average, the 

responses for the construct Immediate supervision was positive with none of the 

questions rated below X= 2.50. 

The responses per question for the construct Immediate supervision are displayed in 

table 4-5. 
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Table 4-5: Items, means, frequencies (percentage) of responses related to 

Immediate supervision 

Q# Question N Cf ) 1 2 3 4 

Supervisor views safety as 

32 priority 
575 3.05 20(3) 53(9) 382(65 ) 120(20) 

Supervisor thanks when issues 

33 are reported 
568 2.93 28(5) 7 4(13) 375(63) 91 (15) 

Supervisor discusses hazards 

34 ~ith team 
572 2.84 39(7) 93(16) 360(61 ) 80(14) 

Supervisor coaches on correct 

35 ~ork methods 
571 2.95 24(4) 73(12) 379(64) 95(16) 

Supervisor is concerned about 

36 my safety 
572 2.96 31 (5) 65(11) 371 (63) 1 05(18) 

37 Supervisor values my inputs 574 2.88 31 (5) 87(15) 374(63) 82(14) 

38 Supervisor looks the other way 573 2.94 23(4) 115(19) 311 (53) 124(21) 

A total of 85% of the respondents were of the opinion that their supervisors view 

safety as a main priority. A total of 81 % of the respondents felt that their supervisor 

was concerned about their safety and 80% reported that their supervisors used 

coaching to ensure safe work practices are implemented. Only 23% of the 

respondents reported that their supervisors did not take time out to discuss safety 

hazards and 20% of the respondents felt that their supervisors did not value their 

individual inputs. 

Management involvement. This construct evaluated the leadership of the 

organisation's effectiveness in influencing the culture of the organisation through the 

use of elements of visible leadership, their words and their actions. The average 

responses for the questions in the construct Management involvement are displayed 

in graph 4-7. 
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Figure 4-7: Survey responses per question for the construct Management 
involvement 
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Analysis of the construct management involvement shows that safety was regarded 

as a priority by management (question 41) (X= 2.84), but the lowest response was 

to the question on whether management was regarded as willing to make money 

available for safety improvements (question 39), which achieved an average score of 

(X = 2. 77). The detailed results of responses per question are displayed in table 4-6. 
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Table 4-6: Items, means, frequencies (percentage) of responses related to 

Management involvement 

Q# Question N ( X ) 1 2 3 

Makes money available to improve 

39 safety 
573 2.77 55(9) 1 04(18) 330(56) 

40 Sets positive example 569 2.89 36(6) 81 (14) 360(61 ) 

4 

84(14) 

92(16) 

41 Safety is a priority 570 3.04 32(5) 51 (9) 351 (59) 136(23) 

42 !Will stop operations 572 2.98 31 (5) 73(12) 342(58) 126(21 ) 

43 Commend workers for safe work 572 2.88 39(7) 84(14) 353(60) 96(16) 

Understands employees work 

44 related problems 
574 2.78 52(9) 98(17) 350(59) 7 4(13) 

45 Look for root causes of accidents 575 2.98 32(5) 60(1 0) 372(63) 111 (19) 

A total of 82% of the respondents felt that management tru ly regarded safety as a 

priority while 79% of the respondents were of the opinion that management would 

take steps to stop operations if it was regarded as unsafe, while 77% of the 

respondents felt that management set a positive example in the workplace. Only 27% 

of the respondents felt that management did not make money available to improve 

workplace safety and 26% were of the opinion that management did not understand 

employees and their work-related problems. 

Training. The questions contained in the construct of Training were used to 

determine whether the organisation effectively made use of its training systems and 

processes to ensure that employees were informed and aware of the culture within 

the organisation , and had the necessary skills and competencies to conduct their 

work safely. The results for the construct training are displayed in graph 4-8. 
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Figure 4-8: Survey responses per question for the construct Training 
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The average response for this construct was slightly lower than that of the other 

elements (X= 2.91 ); however the overall opinion of the respondents remained 

relatively positive. The question whether training supplied helped the incumbents in 

their job (question 49) got the highest average score (X = 3.13), while the lowest 

average response recorded (X= 2.51) was for the question whether new employees 

were required to teach themselves elements of the job (question 46). 

The responses per question for the construct Training are displayed in table 4-7 

below. 
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Table 4-7: Items, means, frequencies (percentage) of responses related to Training 

Q# Question N ( X ) 1 2 3 4 

46 Have to learn by yourself 575 2.51 55(9) 225(38) 241(41) 54(9) 

I was trained in all safety 

47 aspects 
575 3.03 20(3) 57(1 0) 381 (64) 117(20) 

48 If rained on new equipment 574 2.96 22(4) 76(13) 379(64) 97(16) 

49 Training is job-directed 573 3.13 16(3) 42(7) 366(62) 149(25) 

A total of 87% of the respondents agreed that the training provided was job-directed 

and assisted them in executing their jobs, while 84% of the respondents were 

satisfied that they were sufficiently trained on safety aspects and rules. A total of 80% 

of the respondents agreed that they were trained on new tools and equipment 

installed and 50% felt that they were left to learn the job by themselves and from 

colleagues. 

4.3.4.2 Analysis of constructs related to Environment and systems 

Alcohol and drugs. The questions in this construct are used to determine whether the 

use of alcohol and drugs were regarded as impacting on the performance of the 

teams in the organisation. Table 4-8 displays the results for each of the questions for 

the construct Alcohol and drugs. 

Table 4-8: Items, means, frequencies (percentage) of responses related to Alcohol 

and drugs 

Q# Question N ( _,f ) 1 2 3 4 

1 D&A freely used 588 3.30 6(1) 22(4) 351 (59) 209(35) 

2 D&A not a problem 589 2.23 128(22) 248(42) 163(28) 50(8) 

On the question whether drug and alcohol were freely used in the team, 94% of the 

respondents responded positively and agreed that drug and alcohol use was not a 

80 



problem in their respective departments. However, the statement ''the use of alcohol 

and drugs is NOT a problem" returned 64% negative responses. 

Facilities and equipment. This construct determines whether facilities and equipment 

were well maintained and of a standard such as to ensure that employee exposure 

was reduced and whether problems reported were attended to in a timely manner. 

The results per question are displayed in graph 4-9. 

Figure 4-9: Survey responses per question for the construct Facilities and equipment 
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On average, the statement "We are only allowed to work with safe equipment" 

(question 26) had the highest response (X= 3.17), while the lowest response rate 

(X= 2.76) was for the question whether all unsafe conditions reported were fixed 

promptly (question 24). The responses per question for this construct are tabled in 

table 4-9. 
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Table 4-9: Items, means, frequencies (percentage) of responses related to Facilities 

and equipment 

Q# Question N ( X ) 1 2 3 4 

22 Equipment is well maintained 576 2.99 23(4) 63(11 ) 389(66) 101 (17) 

23 Equipment in good condition 574 2.97 30(5) 65(11 ) 373(63) 1 06(18) 

24 Unsafe equipment promptly fixed 566 2.76 37(6) 137(23) 317(54) 75(13) 

Use of unsafe equipment to 

25 ensure production 
568 3.04 30(5) 81 (14) 291 (49) 166(28) 

lt\llowed only to work on safe 

26 ~quipment 
567 3.17 20(3) 27(5) 355(60) 165(28) 

-

From the detailed analysis for the construct facilities and equipment it was evident 

that 88% of the respondents were satisfied that they were only allowed to work 

on/with safe equipment and 77% concurred that they were not required to use unsafe 

equipment just to ensure that production targets were met. A total of 81 % of the 

responses showed that employees agreed that the equipment that they used was in 

a good condition and 83% maintained that equipment was kept in a good condition 

with maintenance programs. However, 29% of the respondents reported that unsafe 

equipment reported by them, was not promptly fixed . 

Processes and systems. The construct Processes and systems was intended to 

determine whether safety processes such as HSEC meetings and idea schemes 

were effectively entrenched and were utilised to add value to HSEC performance in 

the organisation. The average survey scores for each of the questions in this 

construct are displayed in graph 4-10. 
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Figure 4-10: Survey responses per question for the construct Processes and 
systems 
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The highest average score (X= 3.17) was achieved for the question whether it is 

evident that employees on all levels lived the value of zero harm (question 27), while 

the lowest score (X= 3.17) was recorded for the statement that health and safety 

meetings were held because it was required by law (question 31). All of the questions 

in this construct except question 31, achieved a score of X > 3.00. The detailed 

response rate for each of the questions is displayed in table 4-10. 
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Table 4-10: Items, means, frequencies (percentage) of responses related to 

Processes and systems 

Q# Question N ( X ) 1 2 3 4 

Employees aim to live value of 
574 3.16 21 (4) 35(6) 351(59) 167(28) 

lz:ero Harm 27 

28 Use of health and safety meetings 572 3.11 14(2) 41 (7) 384(65) 133(22) 

Opportunity to submit ideas to 
573 3.06 21(4) 42(7) 389(66) 121 (20) 

29 improve 

jvvorking together to solve 
573 3.06 21 (4) 39(7) 396(67) 117(20) 

30 problems 

H&S meetings because law 
570 2.45 63(11) 239(40) 219(37) 

31 requires it 

It is evident that the organisation is successful in establishing and cascading the 

value of zero harm throughout the organisation, as 87% of the employees were of the 

opinion that employees at all levels aimed to live the value of zero harm. A total of 

87% of the respondents felt that health and safety meetings were effective in 

improving safety of employees, while 51 % of the respondents were of the opinion 

that health and safety meetings were held because it was required by law. A total of 

86% of the respondents reported that they were given the opportunity to submit 

safety ideas and 87% of the respondents reported that they worked together as a 

team to solve safety problems using the BBS team as a platform. 

4.3.5 Reliability of the questionnaire measuring the defined constructs 

In order to determine the internal consistency of the questions in determining the 

various constructs set out in the questionnaire, Cronbach Alpha coefficients were 

calculated (Schmitt, 1996: 350). The Cronbach Alpha coefficient is based on the 

average correlation of variables within a test. The greater the Cronbach Alpha 

coefficient, the more reliable the scale. A Cronbach alpha coefficient greater than 0.7 

could be interpreted that the construct is reliable and internally consistent (Schmitt, 

1996: 351 ; Cortina, 1993: 99), and that the questions effectively measures the 

outcome of the construct. 
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Table 4-11 shows the reliability and internal consistency within the different 

constructs. 

Table 4-11: Cronbach Alpha to indicate reliability and internal consistency of 

constructs 

CRONBACH 
CONSTRUCT ALPHA 

Alcohol and drugs 0.175 

Communication 0.721 

Employee involvement and resQ_onsibility 0.656 

Facilities and equipment 0.732 

Processes and systems 0.600 

Immediate supervision 0.830 

Management involvement 0.860 

If raining 0.542 

Only four of the constructs measured in the questionnaire had a Cronbach Alpha > 

0. 7 and could thus be regarded as reliable in measuring the outcome. These were 

Management involvement (0.860), Immediate supervision (0.830), Facilities and 

equipment (0.732) and Communication (0.721). The four constructs which had a 

lower Cronbach Alpha (<0.70) and could therefore not be regarded as internally 

consistent and reliable in measuring the outcome of the construct, were: Employee 

involvement and responsibility (0.656) , Processes and systems (0.600), Training 

(0.542) and Alcohol and drugs (0.175). 

According to Schmitt (1996:350), Cronbach Alpha is a function of the 

interrelatedness, the test length or number of items in the test and dimensionality of 

the items. This would explicate the findings above where the four constructs with the 

lowest Cronbach Alpha recorded , also contained the lowest numbers of questions 

per construct. 
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4.3.6 Statistical and practical significance of results 

A test for statistical significance (p-values) and effect sizes (d-values) was calculated 

to determine the relationship between the survey results of departments and job 

categories respectively. According to Ellis & Steyn, (2003: 51) , statistical significance 

is determined when the difference between the mean values are small (p < 0.05); 

however, statistical significance tests tends to have a small p-value as the size of the 

dataset increase. Effect size is a measure of practical significance and is 

independent of the sample size. Effect sizes (d) are interpreted according to Cohen's 

guidelines: small effect (d = 0.2), medium effect (d = 0.5) and large effect (d = 0.8). 

Results with medium effect can be regarded as visible effects and with d ~ 0.8 as 

practically significant, since it is the result of a difference having a large effect (Ellis & 

Steyn, 2003: 51-53). 

2.4.3.3 Significance of results between departments 

Table 4-12 shows the relationship between the survey results for North Plant which is 

an operational unit and Engineering services which is a services department. 

Table 4-12: Means, standard deviation, statistical and practical significance of all 

constructs for two Departments. 

North Plant Engineering 

No Construct N ( X ) S N .f S p d 

1cono1 ana arua 85 2.69 0.49 177 2.68 0.47 0.011 0.17 

ommunication 85 2.92 0.38 177 2.96 0.34 0.107 0.21 

ployee involvement 85 2.95 0.32 177 2.93 0.33 0.073 0.59 

acilities and equipment 85 3.00 0.47 177 3.00 0.46 0.042 0.17 

rocesses and systems 85 2.96 0.40 177 2.94 0.42 0.026 0.14 

o urm!lealaTe suoerv1s1o 85 3.00 0.56 177 2.92 0.42 0.082 0.33 

anagement involvement I 85 2.93 0.55 177 2.99 0.41 0.060 0.22 

I 
1 ra1mna 85 2.91 0.50 177 2.98 0.34 0.067 0.33 
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The table displays the mean survey result ( X ) and the standard deviation (S) for 

each of the departments as well as the mean difference (p) and the effect size (d) for 

each of the constructs. From table 4-12 it is evident that there was a statistically 

significant difference (p < 0.05) in the mean values between the North Plant and 

Engineering for the constructs Alcohol and drugs (p = 0.011), Facilities and 

equipment (p = 0.042) and Processes and systems (p = 0.026). However for all three 

these constructs, the effect sizes indicated a small effect (d=0.17, d=0.17 and d=0.14 

respectively) , which could be interpreted that even though there was a difference in 

the perception of the departments under discussion, these differences could not be 

regarded as practically significant. 

Statistical and practical significance were tested across all the constructs for all 

departments; these results are displayed in Annexure D. It is evident from the effect 

sizes in this table that the differences in means were not practically significant for 

most departmental comparisons, as d<O.B for most combinations. This is not the 

case when the results are compared with the departments Technology, HSEC, and 

HR where d=>O.B in some instances - these are indicated with an * in Annexure E. 

However, the fact that the sample sizes of these departments (N=5, N=4, N=22) were 

small, would impact on the effect sizes recorded (Ellis & Steyn, 2003: 51). 

2.4.3.4 Significance of results between job categories 

Table 4-13 shows the relationship between the survey results for the job categories 

maintenance assistants and tapper/operators. 
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Table 4-13: Means, standard deviation, statistical and practical significance of all 

constructs for two job categories. 

No 

6 

7 

8 

Construct 

A1cono1 ana nnw 

LommunJcano 

mployee involvement 

acilities and equipment 

Immediate supervision 

Maintenanc 
a sistants 

~ -
296 2.70 0.52 

297 2.93 0.38 

297 0.35 0.35 

297 2.95 0.55 

297 2.94 0.47 

296 2.85 0.54 

Tapper/Operator 

N X ) S p m 

133 2.74 0.40 0.047 0.09 

133 2.92 0.31 0.006 0.02 

133 2.89 0.32 0.059 0.17 

122 2.95 0.45 0.014 0.03 

118 3.00 0.32 0.060 0.14 

117 3.01 0.38 0.159 0.32 

Managementinvolvemen~ 297 12.80 I 0.64 1 117 12.98 10.39 10.185 10.34 

Training I 297 I 2.93 I 0.46 I 117 I 2.95 I 0.38 I 0.019 1 0.04 

From the table above, it is evident that there is a statistically significant difference (p 

< 0.05) in the mean values between the maintenance assistants and 

tappers/operators for the constructs Alcohol and drugs (p = 0.047), Communication 

(p = 0.006) , Facilities and equipment (p = 0.014) and Training (p=0.019). Again , for 

all the constructs including those listed as showing a statistically significant 

difference, the effect sizes were small (d<0 .5) and therefore the differences across all 

constructs could not be regarded as practically significant. 

Statistical and practical significance were tested across all the constructs for all job 

categories and the results are displayed in Annexure E. It is evident from the effect 

sizes in this table that the differences in means are not practically significant for most 

job category comparisons, as d<0.8 for most combinations. As with the analysis per 

department, the only significant differences could be noted for the job categories 

where the sample sizes are small i.e. foreman (N=23), Engineers in training (N=6), 

Supt/Manager (N=8) and Sampler/X-ray operator (N=5), as denoted with an * in 

Annexure F. 
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4.3.7 Analysis of interview schedule results 

An interview schedule was utilised to determine the respondents' opinion about the 

effectiveness of the various elements of the behaviour-based safety program, as well 

as to test elements related to effective leadership - for both team leaders and top 

management and team dynamics and involvement. The interviews were conducted in 

team format and collective feedback from the team was submitted for evaluation. The 

results of the interview schedule are displayed in table 4-14. 

Table 4-14: Number and percentage positive and negative responses from the interview 

schedule 

#Positive #Negative 

# Question N responses % responses % 

1 
I feel proud to form part of my team's 

PACT agreement 50 45 90% 5 10% 

~ 
I honour the PACT agreement which I 

made with my team members 51 45 88% 6 12% 

3 
My team members honour our PACT 

agreement 51 44 86% 7 14% 

When I observe my team members 

4 working unsafely, I feel free to correct 

hem 48 40 83% 8 17% 

5 
[When I observe my team members 

r.vorking safely, I thank them 49 43 88% 6 12% 

~ 
Metalloys Management supports our 

PACT agreement 47 35 74% 12 26% 

7 Our supervisor really supports our PACT 46 42 91 % 4 9% 

8 
Our supervisor leads us to reinforce our 

PACT agreement 48 46 96% 2 4% 

The BBS process and our PACT 

9 agreement assisted our team to care more 

for each other's safety 47 42 89% 5 11 % 

10 
Metalloys Management truly displays 

visible leadership 44 29 66% 15 34% 
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Questions 1, 2, 3 and 14 related to team dynamics, such as pride and cohesiveness 

and the role that the BBS process played in establishing effective group dynamics. A 

total of 90% of the teams reported that they felt proud to form part of their group's 

BBS PACT, while 88% of the teams reported that they honour the PACT, while 85% 

of the teams were of the opinion that their team members honoured the PACT 

agreement. A total of 79% of the teams reported that there is a high level of trust 

within the team. 

Questions 4, 5 and 8 tested the level of caring exhibited within the team towards 

team members. A total of 89% of the teams felt that the BBS process and the team 

PACT had contributed to the caring relationship that existed in the team. A total of 

83% of the teams reported that they felt free to correct the behaviour of individuals 

within their teams, while 88% reported that they thanked team members for working 

safely. 

Questions 7, 8 and 12 relate to active supervisor support and 96% of the teams felt 

that their supervisor actively lead the team to reinforce their PACT's, while 91 % of 

the teams reported that their supervisors actively supported their PACT agreements. 

A total of 87% of the teams felt that they were actually able to make changes to 

improve the safety in their workplace, with the support of their supervisors. 

Questions 6, 10, 11 and 13 relate to active management support and visible 

leadership as exhibited by the leadership team in the organisation. A total of 74% of 

the teams felt that the leadership team supported their PACT agreement and 76% of 

the teams were of the opinion that the leadership of the organisation wanted them to 

become involved in safety matters. Only 67% of the teams reported that they trusted 

that management supported their PACT while 66% of the teams felt that 

management truly displayed visible felt leadership. 

A summary of the comments recorded during the interview is tabled in Annexure D. 

From the above analysis and the comments tabled, it is evident that the PACT is an 

effective part of the BBS process and it plays a crucial part in building trust and 

caring amongst team members. This is supported by comments such as: "Trust in 

our team is a reality. " Although supervisor support is rated high, it is evident from the 
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comments that some teams still felt that the supervisors did not support their PACT's, 

and certain levels of discrimination and fear of victimisation were evident. From the 

results above it is evident that visible leadership as perceived by the leadership team 

of the organisation was not effectively visible to the rest of the organisation. The lack 

of support as observed by team members was reportedly due to a lack of feedback 

from management on issues reported by the teams, a lack of interaction on team 

level and lack of recognition for positive contributions (refer to comments listed in 

table 4-13 -Annexure D). 

It is important to note, however, that by far the responses were positive, but these 

comments and feedback should be considered in the planning for any follow up 

actions and long-term maintenance of the behaviour-based safety program. 

4.4 CHAPTER SUMMARY 

The empirical research done for this study was of both of a quantitative and a 

qualitative nature. A survey questionnaire was designed and used to measure the 

cultural as well as environmental constructs within the organisation, as defined in the 

literature study covered in chapters two and three. The questionnaire design was 

done in conjunction with a service provider and limitations existed in terms of ability 

to test all of the cultural constructs as identified in chapter two. 

Both the average response rate per construct and an analysis of the responses per 

question within the various constructs revealed a positive response to the elements 

tested . It is evident from the results that a large proportion of the employees were of 

the opinion that communication processes were effectively established, employees 

are involved on a personal level, that there was sufficient supervisor support and that 

leadership exhibited visible leadership in the organisation . These are all constructs 

testing the elements required to effectively establish the culture of the organisation. 

In addition, a large proportion of the employees felt that HSEC systems were well 

entrenched and that facilities and equipment were of such a standard as to ensure 

the safety of employees and that these were maintained at high levels. 
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Similarly, the response to the interview schedule was also positive and employee 

teams reported that high levels of pride and caring were established and that they 

enjoyed the support of supervisors. However, certain areas for improvement were 

evident and could aid in further entrenching of the culture and these include prompt 

and immediate feedback to teams on issues that they might have raised , more 

interaction at a team level and positive reinforcement on positive contributions made 

by the team. 
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CHAPTER 5 

CONCLUSION AND RECOMMENDATIONS 

5.1 INTRODUCTION 

BHP Billiton regards itself as one of the most successful global resources companies 

and has built up a strong business through strong strategic focus and implementation 

of programs across all the BHP Billiton customer sector groups to ensure the delivery 

of the strategy. People form the core of the BHP Billiton strategy with values such as 

zero harm to people and the environment, being central in all decisions made within 

the organisation. 

Organisational performance is influenced by individuals and therefore, the alignment 

of employees to the organisational values and goals are essential for any 

organisation to achieve any level of success. The Metalloys management team 

recognises that in order to achieve operational objectives, the organisation should 

focus on involving empowering employees and developing strong interdependent 

teams. Behaviour-based safety was identified as one of the tools with which the 

values of the organisation could be cascaded throughout all levels of the 

organisation , and the culture of zero harm could be entrenched within the 

organisation. 

5.2 CONCLUSIONS 

The results of the behaviour-based safety survey and interview schedule were 

discussed in chapter four; detailed conclusions will be discussed in th is section. 

5.2.1 Conclusions on demographical information 

A total of 51 % of the respondents indicated their job category as "maintenance 

assistants", representing 297 maintenance assistant positions. Since Metalloys have 

only 21 maintenance assistant positions on the organogram within various 

departments, it is concluded that the remainder of the positions were indicated by 

contractor employees. 
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5.2.2 Conclusions on survey constructs 

The results of the survey indicate that the elements of culture and safety systems are 

strongly implemented at Metalloys. A detailed review of each of the constructs and its 

application within Metalloys will follow. 

5.2.2.1 Constructs related to Culture 

Communication. The establishment of strong team structures through the behaviour

based safety program enabled effective communication in the workplace. Most of the 

communication is filtered through the organisation using the team structures and 

employees and contractors obtain information directly from their supervisors. 

However, some concerns were raised with regards to feedback to employees on 

ideas and suggestions submitted. Metalloys have not defined an integrated 

communication strategy and this could be regarded as a recommendation for future 

actions, however, it is clear that the Zero Harm theme was effectively communicated 

in the organisation . 

Employee involvement and responsibility. One of the desired outcomes of the 

behaviour-based safety program, was to empower employees to take responsibility 

for HSEC on a personal level. This outcome had strongly influenced the behaviour

based safety program that was ultimately selected for implementation at Metalloys. 

From the survey results it is evident that employees do accept that they are 

personally responsible for the implementation of safety programs and that they also 

have a responsibi lity towards co-workers. There are still some concerns about 

victimisation as was evident from the survey results and the interviews held with the 

team. It is evident that some employees felt that they would be punished should they 

become involved in an incident. 

Immediate supervision. Supervisors are regarded as the most crucial element for the 

successful establishment of organisational culture, as they are expected to bridge the 

gap between the top management levels of the organisation and the employee level. 

For this reason Metalloys had invested heavily in its supervisors to equip them with 

the skills and knowledge required to effectively manage the transformation process. 

In addition to behaviour-based safety training, supervisors were engaged in "high

performance workshops" to communicate the expectations and impacts of the high 
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performance culture to them. It was also recognised that supervisors needed to be 

developed in terms of team leadership skills and additional training was supplied for 

coaching techniques, facilitation skills and leading self and teams. It is evident that 

the investment in supervisor development is paying off, seen from the positive 

feedback received in this element. 

Management involvement. The culture of an organisation is established by the 

leaders of the organisation. Employees will perceive the prevailing culture in the 

organisation from what the leaders set as a priority. Therefore, it is of utmost 

importance that the Metalloys leadership team act and lead with a single vision and 

that the culture of zero harm and integrity are demonstrated through their actions and 

decision-making. The behaviour-based safety program implemented , included some 

practical tools to assist leaders to continuously display the right behaviours, but 

management involvement needs to function on a deeper level. Metalloys leadership 

had accepted the responsibility of living the organisation's values on a daily basis 

and had to some extent established a trust relationship within the organisation, but 

the fact that management involvement was rated in the lower quartile in relation to 

the other constructs should serve as an indicator that more work needs to be done. It 

is also evident from the interviews that some employees were of the opinion that the 

leaders of the organisation did not truly support the process and employees PACT's. 

Training. Training systems and processes should be utilised to communicate the 

desired values to employees and contractors - for both new and existing employees. 

The Metalloys training processes had undergone a dramatic revision so as to ensure 

that it was aligned with the overall strategic direction of the organisation. Training 

provided to employees and contractors is aimed at communicating the BHP Billiton 

values from the onset and the training attendees are inducted in the Metalloys culture 

from the first contact with the organisation - which is during the induction training. 

Currently the on-boarding process is being refined, but it will be aimed at ultimately 

providing all new entrants to the organisation with an all encompassing package to 

create an understanding of the prevailing culture and related systems and processes 

of the organisation . 
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Existing employees and contractors are continuously exposed to training so as to 

ensure that they possess the necessary competency to conduct their work in a safe 

manner. As proposed by Cummings and Worley (2005:219) , extensive work was 

done to ensure that the training requirements for each position and each related 

incumbent was identified - at first focussing on competency requirements for existing 

positions. The next step is to identify the training and development gaps to prepare 

employees for their next role in the organisation , thus ensuring that developmental 

opportunities exist within the organisation. 

The construct Training scored towards the lower end of the scale ( X = 2.91) with 

training and on boarding processes for new employees identified as an area for 

improvement. Consequently the efforts to improve the on-boarding process to ensure 

that employees are equipped for their new jobs. 

5.2.2.2 Constructs related to Environment and HSEC systems 

Alcohol and drugs. The construct Alcohol and drugs were included in the 

questionnaire as a standard construct, by the service provider. Metalloys have 

implemented programs to ensure that employees are fit to conduct their work, and 

the alcohol and drugs program forms but one small part of these programs. Metalloys 

had no intent to test only this one element of the programs implemented and 

therefore the inclusion of this construct will be reviewed in any subsequent surveys to 

be conducted. This construct scored the lowest of all the constructs ( X = 2.76), 

however the Cronbach alpha of 0.175 indicated, that this construct does not reliably 

test what it intends to test. However, the result should not be summarily discarded as 

invalid and detailed analysis of results of the drug and alcohol programs should be 

evaluated to determine whether the program effectively prevents the use of alcohol 

and drugs in the workplace. 

Facilities and equipment. In terms of the HSEC maturity curve, focus on 

environmental controls including facilities and equipment, engineering controls and 

operating standards forms part of the earlier stages of maturity of the organisation . 

However, it is important that this phase is fully entrenched in an organisation before 

and organisation can even consider implementing initiatives to move towards a more 
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interdependent HSEC culture. Furthermore, as discussed by Geller (2001 : 19), each 

of the three elements of HSEC culture i.e. people, environment and behaviour, 

interacts in such a way that changes in the one impacts on the other elements. 

Metalloys have implemented systems and processes to ensure the integrity of the 

equipment and to remove hazards as far as practicable. Facilities and equipment 

was rated the highest of the environmental constructs ( X = 2.99), clearly indicating 

that employees are satisfied that controls were in place to ensure that facilities and 

equipment were maintained at high levels and that employee exposure was thus 

reduced. 

Processes and systems. Metalloys had implemented structures and processes to 

ensure that platforms exist for employees to discuss HSEC issues, to escalate these 

issues for resolution should they not be able to solve it themselves, and to submit 

ideas to improve HSEC performance in the workplace. The results of the survey 

confirmed that these structures are in place and actively used to entrench zero harm 

at all levels of the organisation . The interview did highlight some gaps in terms of 

feedback to individuals and or teams as to the status of ideas. This needs to be 

addressed as it is of utmost importance to relate decisions taken in terms of 

employees' ideas back to them. 

5.2.3 Conclusions on Metalloys' culture change initiative 

As described in detail in chapter three, Metalloys embarked on an initiative to 

entrench the BHP Billiton values and culture through all levels of the organisation , not 

because the performance at the time required it, but because an aligned workforce is 

an imperative for sustained business success. 

Metalloys today is one of a very few sites in the world that have achieved the goal of 

no recordable injuries in a twelve month period (achieved on 10 May 2009). This 

result was the culmination of the journey to move from mere compl iance to a more 

mature HSEC state where zero harm would be held as a value by all employees and 

employee empowerment is the norm. The literature study conducted in chapters 

three and four identified the requirements for successful culture change and how 

these elements could be successfully incorporated into the behaviour-based safety 

program. The results of the culture survey showed that the Zero Harm culture is 
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entrenched in the organisation and that the elements for effective culture change are 

present and strongly entrenched in the organisation . 

It would be prudent to remark on the elements that lead to such a remarkable 

turnaround in the organisation, therefore the key elements that contributed to the 

overall achievement of the strategy will be discussed here. 

Strategic focus. The implementation of the 5S housekeeping program, behaviour

based safety and later on the business improvement process, followed a deliberate 

strategic focus from the management team. The selection of the appropriate systems 

to be implemented followed only after the gap had been identified. These programs 

were not implemented just as a "flavour of the month" but because there was a need 

to change from the status quo. Coetsee (2003, 190) describes change initiatives in 

detail, and identifies the need to understand the present state, as well as the desired 

future state before planning and implementing the change intervention. This strategic 

focus for Metalloys included a focus on the desired end state, with all initiatives and 

decision-making aimed at the delivery of the final end state. 

Selection of BBS program. The selection of the correct program for this organisation 

was an important starting point. A simple search within organisations and possible 

service providers delivered many possible behaviour-based safety solutions available 

in the market. However the literature study into behaviour-based safety programs -

refer chapter three - showed that behaviour-based safety programs are actually very 

basic and in its simplest form, cover only a cycle of identifying critical behaviours, 

gathering data on performance related to the identified behaviours, regular feedback 

on the performance and identification and removal of barriers. 

The model for successful culture change initiatives proposed by Silverzweig and 

Allen as discussed in chapter two, references eight critical influence areas that need 

to be recognised or accommodated in a culture change program. Because the 

behaviour-based safety program selected by Metalloys at the onset of the project did 

not include only the required elements to change safety behaviours of individuals as 

discussed, but also incorporated most of the eight critical influence areas as 

proposed, the organisation was successful in entrenching the culture and values at 
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all levels of the organisation . In the instances where the selected behaviour-based 

safety program did not effectively address any of the influence areas, Metalloys 

designed solutions as part of the implementation. 

The importance of each of these eight elements is elaborated on in the literature 

study and will not be repeated here, however each of these elements were 

addressed with a supportive tool I initiative implemented during this journey, as 

summarised here. 

• Visible felt leadership implemented 

leaders in the organisation 

• Aligned on strategy, no mixed messages. 

• Establishment of work teams through the implementation 

of 5S, behaviour-based safety and business improvement 

• Trust established in the team using the PACT as tool. 

• Empowerment of work teams through 5S and behaviour

based safety and strong leadership which truly 

understand what empowerment entails - you need to 

allow people to make mistakes and learn. 

• Bottom up approach of the behaviour-based safety 

program assisted here - allowing teams to identify and 

correct behaviour that they regard as important for their 

performance and safety. 

• Establishment of the leadership indaba - a quarterly 

forum where the General Manager interacts with all 

management levels in the organisation. 

• Use of the behaviour-based safety teams and structures 

to ensure communication flows through the organisation. 

• Use of communication to support the strategy. 

• Establishment of stop for zero harm sessions where the 

General Manager directly interacts with all employees and 

contractors at all levels on issues related to HSEC. 
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• Change in bonus system to support strategy of Zero Harm 

- 50% of the bonus is payable for production and 50% of 

the bonus is calculated on HSEC leading and lagging 

indicators. 

• Reward and recognition systems designed to support 

initiatives: 

o Zero:2: 1 00 competition 

o Rewards program 

• Mini business team approach implemented. 

• HSEC structure established with risk manager at the lead 

of this structure. The risk manager reports directly to the 

general manager and is responsible with the rest of the 

leadership team to develop strategy. 

• Initial BBS training to employees and supervisors. 

• Induction programs revised to support long-term strategy. 

• Skills required because of new programs identified for all 

levels. 

• Recognised as pivotal in the process. 

• The need for supervisors to be supported with the correct 

skills and tools, were recognised and programs were 

rolled out to ensure skills development. 

• Started off simple and escalated and built into a 

sophisticated system of measurement appropriate to the 

level of the work team: 

0 5S - self assessment score. 

0 Behaviour-based safety systems at risk 

behaviours, PACT compliance. 

o Business improvement - Business objectives and 

value driver trees. 

Continuous monitoring, review and action. Throughout the process of implementation 

each of the steps implemented was reviewed so as to ensure that the objectives 
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were met. If a gap was identified, a suitable process was identified to address the 

gap. The business improvement process was implemented after the behaviour-based 

safety program to enhance and support the behaviour-based safety program and to 

move the focus from pure safety performance to business performance. Deliberate 

alignment with the strategy that the leadership set out to achieve, ensured that gaps 

were identified and appropriate tools selected to close the gaps. 

Leadership. The literature study completed in chapters two and three confirmed time 

and time again that leaders are instrumental in the success of any change initiative, 

including a culture change initiative. Brown (1998:178-180) describes the symbols by 

which leaders may infl ict on the culture of the organisation. The way in which leaders 

choose to spend their time, the language used, the allocation of scarce resources 

and what they pay attention to and react on , all give an indication to the employees 

what the true culture of the organisation ought to be (Brown, 1998:178-180). 

Leaders define the culture of the organisation, and the following key embedding 

mechanisms clearly illustrate Metalloys management's commitment to zero harm. 

• Organisational focus - Zero harm comes first and management do not only 

pay lip service to this. The message that any job should be stopped if the risk 

cannot be controlled , is emphasised by the general manager at every stop for 

zero harm session and is reinforced by the issue of a red card that gives the 

holder of the card permission to stop unsafe tasks (Annexure G). Examples of 

actual jobs being stopped until it can be done safely are myriad and no 

expense is spared to ensure that the employees and contractors are safe. The 

fact that Zero Harm is considered before production is illustrated time and time 

aga1n. 

• Reaction to critical incidents. Incidents, including near misses, with the 

potential to have caused a fatality, is investigated as if the fatality actual 

occurred. The purpose of the investigation is to identify the root causes and to 

ensure actions are implemented across the site to prevent such an incident 

from recurring . 

• Allocation of resources. Within the scope of budget and the challenges for the 

organisation to remain in the lower cost quarti le, a healthy portion of the 

budget and capital spent is allocated to HSEC projects. HSEC projects are 
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prioritised considering the risk to ensure that the organisation's risk profile is 

reduced with every project implemented. 

• Deliberate role modelling and coaching. Leaders accept their role to impart the 

culture of the organisation through active role modelling and coaching. This 

means that leaders should at all times be observed as acting ethically and in 

line with the culture of the organisation. Metalloys management team have 

adopted tools such as the visible felt leadership tool and accepts any coaching 

from peers and subordinates if their observed behaviour is not acceptable. 

• Observed criteria by which rewards are allocated. Metalloys management 

have recognised that the HSEC culture cannot be entrenched as long as the 

bonus system rewarded only efficient production. Therefore the bonus system 

was changed and bonus payments were calculated on 50% HSEC indicators 

and 50% business/ production indicators. In addition a rewards and 

recognition system was put in place to ensure that the correct behaviour could 

we rewarded and or recognised. 

Planning and implementation. In chapter three, HSEC maturity and the related 

phases that organisations will experience were discussed in detail. In coming to 

understand this model, it is evident that organisations would be advised to effectively 

establish each phase in the journey to maturity, before moving on to the next phase. 

As Metalloys had at the start of the behaviour-based safety program implementation, 

already achieved relative maturity in terms of system implementation and 

compliance, the organisation was ready to fully adopt the new phase of maturity. In 

this light it is evident that the planning and implementation of behaviour-based safety 

at Metalloys was done at the right time for the organisation . Only when relatively 

mature implementation of systems is achieved, can one move one step down on the 

maturity curve. 

5.2.4 Final conclusion 

The mean scores recorded from the perception survey ranged from X = 2. 76 on the 

lower end to X = 3.00 on the higher end of the scale. On a four point Likert Scale, 

these scores indicate a fairly positive response across all the constructs. The 

frequency distribution analysis shows that by a large margin, most of the responses 
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across all of the constructs were positive. This indicates that the overall perception is 

that the elements of the HSEC culture are entrenched within Metalloys. There are, 

however, areas where the implemented programs might fall short in terms if 

establishing the desired culture and although all of the elements of an HSEC culture 

are present, areas for improvement including management involvement, training and 

communication should be recognised and should be addressed. 

5.3 RECOMMENDATIONS 

The following lists the recommendations for improvement, as are evident from the 

literature study and survey results. 

• According to Geller (2001 :19), to establish a safety culture requires attention 

to three areas i.e. people, behaviour and environment. The various initiatives 

implemented at Metalloys effectively addressed two of the three areas, 

specifically behaviour and environment. It should be considered what 

additional people focus might be required and could add benefit. Specifically 

intelligence, motives and personality are not addressed through any of the 

implemented systems. Geller (2001 :21) states that a person-based approach 

requi res more than just focussing on the observed behaviour and that insight 

is required into the individual's personal feelings, attitudes and intentions to 

effectively explain the observed behaviour. Personality traits such as locus of 

control , risk propensity and self efficacy are all important personality traits that 

impact on the HSEC behaviour and established culture in the organisation . 

• A strongly focused, fully integrated communication strategy needs to be 

developed to support the overall Metalloys strategy and the culture change 

initiative. As evident from the model proposed by Silverzweig and Allen and 

discussed in detail in chapter two, communication is regarded as one of the 

primary tools with which messages in support of the values and culture of the 

organisation are disseminated. 

• Even though the bonus systems were revised in order to be aligned to deliver 

results in terms of the zero harm strategy, it is required that the rewards and 

recognition systems are reviewed and assessed to ensure that it is thoroughly 

embedded and recognised by all employees as a tool to support the strategy. 

The rewards and recognition systems should at all times be measured against 

its ability to effectively influence the culture that the organisation wants to 
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establish. Metalloys had designed an integrated rewards and recognition 

policy incorporating all elements of business including HSEC, however, some 

traction is needed to ensure that the policy is effectively rolled out and fully 

implemented across the asset. Effective use of positive feedback should be 

entrenched. 

• Supervisors are central to the success of behaviour-based safety programs 

and culture-change initiatives. Traditional supervisory roles are challenged as 

supervisors are required to display more transformational leadership skills 

such as coaching , engaging and facilitating their teams. Therefore supervisors 

need to be enabled by supplying them with the correct tools and skills to 

manage all the elements of above-mentioned programs. This requirement is 

recognised within Metalloys, but continued focus is required to proactively 

identify the development requirements for supervisors and to provide this in a 

timeous manner. 

• Evaluate the use of ABC analysis as discussed in chapter three and develop 

practical solutions to use the tool as a method to analyse and address at-risk 

behaviour. Second to this, evaluate the current use of external stimuli to 

influence perception and in turn, behaviour. 

• Leaders define the organisational culture and inattention to symbolism can 

inadvertently influence the culture in an unintended way. Therefore, all 

decisions made, should always be tested against the possible impact on the 

strategy and intended culture of the organisation and one clear message 

should be communicated in all that leaders say and do. 

• Review feedback processes on ideas submitted and HSEC issues raised 

during meetings or at other employee forums. Feedback and communication 

about management priorities and the addressing of issues raised by 

employees in the light of business constraints are imperative for establishing 

trust in the management team and exhibiting visible management 

involvement. 

• Assess the effectiveness of the alcohol and drugs program in order to ensure 

that it successfully ensures that employees and contractors are at all times fit 

to conduct their jobs. Review the consistency of sampling , the actioning of 
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transgressions and the testing of critical jobs to identify any gaps and address 

these gaps accordingly. 

5.4 REVIEW OF STUDY OBJECTIVES 

The primary objective of this study, as set out in chapter one, was to evaluate the 

behaviour-based safety process implemented at Metalloys and to assess whether it 

could be successfully utilised to entrench the organisational culture, with zero harm 

at the nucleus, within the organisation. The three-phased approach to establish 

teams and the HSEC culture at Metalloys, delivered many tools aimed at establishing 

a culture of zero harm, empowered employees and strong teams. The purpose of the 

study was to determine whether Metalloys successfully created a culture of aligned 

commitment and a shared value system within the organisation through the 

implementation of a behaviour-based safety program within the organisation . This 

objective was achieved. The empirical research conducted at Metalloys revealed that 

employees are of the opinion that the elements of aligned commitment, effective 

leadership and the value of zero harm are entrenched in the organisation. 

Secondary objectives, in support of the primary objective, were to answer the 

following questions. 

• Can the operational and health, safety and environmental successes achieved be 

related to the behaviour-based safety program? 

• Were the communication processes at Metalloys improved as a result of this 

initiative? 

• Is management involvement and visible leadership evident on the site? 

• Do immediate supervisors exhibit caring and engaging behaviour towards teams? 

• Were trust and engagement established within the organisation? 

In terms of the abovementioned questions the following can be contributed. 

• Since 2006, Metalloys has seen a significant improvement in the following key 

performance indicators (Annexure H). 

o Reduced injury frequency rates. 

o Reduced environmental footprint and environmental impact. 
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o Improved leading indicators including safe behaviour observations recorded , 

significant incidents reported and investigated. 

o Improvement in "people" measures i.e. absenteeism and overtime. 

From the literature documented in chapter two it is evident that a strong, aligned 

organisational culture leads to improved performance in organisations. The literature 

review of safety culture and the effect of behaviour-based safety programs in chapter 

three likewise confirm that behaviour-based safety programs can positively influence 

the culture of an organisation, as well as the HSEC performance indicators in the 

organisation . 

Even though Metalloys had implemented a number of programs over that last three 

to five years it is still evident that the behaviour-based safety program implemented 

at Metalloys largely contributed to the improved culture in the organisation as well as 

the improvement in key performance indicators. 

• Communication was rated in the lower half of the survey results (X = 2.92). It is 

evident that employees are of the opinion that communication processes are 

established, but some concerns still need to be addressed . 

• Management involvement and visible leadership were rated in the lowest quartile, 

however, a mean of X = 2.90, and frequency of positive responses indicate that 

the employees are of the opinion that visible leadership is evident that 

management exhibits involvement at all levels of the organisation. This is 

confirmed by the interview results, which showed a frequency of 71 % positive 

responses to questions related to management involvement and visible 

leadership. 

• From the survey results and interview questions it is evident that the employees 

are positive that their supervisors do exhibit caring behaviours towards 

employees. The construct Immediate supervision had a mean score of X = 2.94 

and a frequency of 87% positive responses to the questions related to supervisor 

behaviour from the interview questions. 

• Metalloys had successfully established trust within teams and across departments 

and between organisational levels. This is evident from the responses to 
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questions related to trust as raised in the interviews. A total of 79% of the teams 

responded that there were high levels of trust evident within the team, while 67% 

of the teams reported that they also trusted that management supported their 

PACT's. 

5.5 STUDY LIMITATIONS AND FURTHER RESEARCH OPPORTUNITIES 

The focus of this study was limited to one asset within one customer sector group of 

the global resources company BHP Billiton. Behaviour-based safety programs had, 

since the Metalloys initiative, been rolled out to other assets within the Manganese 

customer sector group, and had been implemented within other customer sector 

groups within BHP Billiton. A recommendation for future research, is to assess the 

various behaviour-based safety system implemented within BHP Billiton so as to 

determine the success factors of such programs within different assets, customer 

sector groups and cultures. 

A second opportunity for further research would be to assess the effectiveness of 

behaviour-based safety programs in establishing the culture of organisations within 

different industries, in order to determine the critical success factors required for 

implementation of behaviour-based safety programs. 

Since the study attempted to determine the effectiveness of behaviour-based safety 

processes within Metalloys, the sample collected cannot be considered as 

representative of industry as a whole and findings cannot be generalised. 

Due to the fact that the survey conducted also serves the purpose to identify gaps 

within Metalloys current behaviour-based safety program, there was a limitation to 

the amount of input that the researcher had in terms of the questionnaire design. This 

is the second survey conducted within Metalloys and in order to ensure that the data 

were comparable, the questionnaire had to be kept largely the same. However, the 

interview schedule was used to identify additional items to be reviewed during the 

survey. Issues related to reliability of the survey questions in testing the constructs as 

highlighted in chapter four, will be discussed with IRCA - who partnered with 

Metalloys on this program - so as to ensure that the questionnaire is improved to 

reliably measure the required constructs. 
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5.6 CHAPTER SUMMARY 

• The Metalloys management team recognises that employees are 

instrumental in achieving organisational goals and that the entire workforce 

needs to be aligned to the overall culture of the organisation. 

• The constructs employee involvement, faci lities and equipment and 

processes and systems are strongly entrenched in the organisation. 

• The constructs Management involvement and Alcohol and drugs fell in the 

lowest quartile of survey results, and possible gaps need to be identified and 

addressed. 

• Metalloys has implemented systems and processes to address all eight of 

the critical influence areas for successful culture change as proposed by 

Silverzweig and Allen . 

• The survey results and the frequency analysis suggest that Metalloys 

employees and contractors are positive about the elements of culture 

implemented as part of the behaviour-based safety program. 

• Recommendations for improvement include areas covering management 

involvement, communication , drug and alcohol programs and the "people" 

element of safety culture. 

• The study objectives as set out in chapter were achieved. 

• Further study opportunities exist to examine this topic within a wider industry. 
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ANNEXURE A Metalloys leading and lagging indicators before implementation 
ofBBS 

Figure 5-1: Meta/Joys total recordable injury frequency rate, 12 month moving average. 
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Figure 5-2: Meta/Joys FRCP score. 
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Figure 5-3: Metalloys total recordable injury frequency rate, 12 month moving 
average. 
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HSEC communication related to the BBS survey 

IN THIS ISSUE 

Subject: BBS Perception Survey 

For attention All Metalloys Employees and Contactors 

Introduction 

During the launch of the BBS systems tn 2006, a comprehensive perception survey was 
conducted to determme the Zero Harm culture of our orgamsation. Now 2 years down 
the line. 1t has become ttme to repeat thts survey, so we can measure our tmprovement. 

How will th1t BBS survev be conducted? 

The BBS survey wtll be conducted by an outside orgamsatton called I RCA. Thetr team 
wtll vtsit all plants dunng a ttme scheduled wtth the BBS I MBT teams and they will 
facilitate the completton of the survey questions If you cannot read or write. someone 
wtll assist you tn recordtng the tnformatton. We would like maxtmum participation . as thts 
tnformatton Will be used to determme how we can tmprove on our current systems 

When will It take piece? 

The surveys Will be conducted over a penod of 2 weeks as from 4 August 2008. All 
sesstons wtll be scheduled wtth your team leader and the scheduling wtll be handled by 
Shabe Mofokeng. The survey team wtll only vtstt the teams for tntervtews tn the 
scheduled ttmeslot and each sesston will not take longer than 30 mmutes. 

How does It Impact on me? 

We need your tnputs. as you can asstst us tn improving the BBS systems in place 
Please be open and honest m your feedback to the survey team. and tf you feel that you 
cannot freely speak tn front on you peers. ask the facilitator to dtscuss these matters 
pnvately. 

We would like to have maxtmum partrcipation. please make ttme avarlable to attend the 
survey wtth your team as per your scheduled timeslot. 

For any queries, please contact Shabe Mofokeng 016 360 2186 
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ANNEXURE C Structured questionnaire and interview schedule 

MET ALLOYS - BBS PERCEPTION SURVEY 

Control Number: 

The survey is completely anonymous, and the results will be presented in a manner that 
cannot be related back to any individual - please answer the questions honestly. 

Please complete by marking the applicable field with an X: 

Job , 

Engineering I Technology 
Services 

Tappers I Foreman Artisan Maintenance Engineer I Superintendent Manager Sampler/ Admin 
Operators assistant Engineer x-ray 

in training operator 

COMPLETE THE FOLLOWING QUESTIONARE BY EVALUATING THE STATEMENT 
AND INDICATING WITH AN "X" WHETHER YOU AGREE OR DISAGREE WITH THE 

SPECIFIC STATEMENT 

>- >-w 
.....1 .....lw 

# STATEMENT 
(!) (!)0::: w zw z(!) w ow Oc:x: 0::: o:::O::: 

(!) 1-(!) O:::cn 1--< en< cnc 

Alcohol and drugs 

1. Alcohol and drugs are freely used in our area 

2. The use of alcohol and drugs is not a problem in my area 

Communication 

3. My supervisor listens with empathy to my problems 

4. My supervisor frequently thanks me for reporting problems 

5. Some of my problems are serious, but nobody listens or cares 

6. All "near misses and incidents" are reported by workers in order to 

prevent future accidents 

7. We often receive prompt feedback on requests and safety suggestions 
-- - ---- -
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>- >-w w ....J ....Jw w 
# STATEMENT 

(!) C>o::: 0::: w zw zc:> (!) w ow 0< 0::: o:::O::: < 
(!) I-(!) O:::en en I--< en< enc c 

8. Other departments always co-operate with our department 

9. Are you aware of the communication route to resolve problems 

10. HSEC Awareness topics are related to us 

11 . The Metalloys aspiration of ZERO HARM is clearly communicated to me 

Employee involvement and Safety responsibility 

12. I have been given authority by my supervisor to refuse to work when my 
safety is endangered 

13. If I make an honest mistake, I am punished for it 

14. My supervisor encourages me to use my ideas to work safer 

15. Safety is also my responsibility 

16. My co-workers remind me to take care of my safety when necessary 

17. My health and safety representative is concerned about my safety 

18. When I remind my colleagues workers to work safely, they normally tell 
me to mind my own business 

19. The safety of other employees or contractors is not my concern 

20. Safety is the responsibility of the HSEC department 

21 . If there is an accident, the HSEC department should be blamed. 

Facilities and equipment 

22. The equipment that we work with is well maintained 

23. In general, the equipment we work with is in a good condition 

24. All unsafe conditions or equipment that we report are fixed promptly 

25. We have to use unsafe equipment to ensure production is maintained 
J 

26. We are only allowed to work with safe equipment ! 
I 

I 

General 

27.1 Employees on all levels aim to live the value of ZERO HARM 
I I I I I 
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>- >-w w ....J ....Jw w 
# STATEMENT 

(!) t?c::: 0::: w zw zt? (!) w ow Ocr 0::: c:::C::: <{ 
(!) 1-t? C:::cn en 1--
<{ cn<r cno 0 

28. Health and safety meetings are really improving safety for workers 

29. We are given the opportunity to put forward our suggestions and ideas 
on Health and Safety meetings and in the BBS team meetings 

30. We work together to solve our safety problems on our Health and Safety 
Meetings and BBS team meetings 

31. I get the idea that we have health and safety meetings because the law 
requires it 

Immediate Supervision 

32. My supervisor views safety as a priority 

33. My supervisor thanks me when I report safety hazards 

34. My supervisor often spends time with the team discussing safety hazards 
in our workplace 

35. My supervisor often coaches us on the correct and safe way in which to 
carry out our tasks 

36. My supervisor is really concerned about my safety 
I 

37. My supervisor values my inputs 

38. My supervisor sometimes sees us working unsafely, but looks the other 
way 

Management Involvement 

39. Management is will ing to make money available to improve safety 

40. Management sets a positive example when they are in the work area 

41 . Safety is management's first priority 

42. Management will stop the operation immediately when it is unsafe, until 

I 
the problem is resolved 

i 

43. When management is in the area, they often commend us for working 
safely 

44. Management understands our work and our work related problems 

45. When an accident occurs, management goes out their way to find the 
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>- >-w w ...J ...Jw w 
# STATEMENT 

(!) <!>o::: 0::: w zw z<!> (!) w ow 
0::: o:::O::: 0< < 
(!) 1-<!> O:::rn rn 1-- c l < rn< me 

I 

real causes 
I 

Training 
46. When I joined this section, I had to figure out most of the job myself and 

by watching and asking co-workers 

47. I was trained in all the safety aspects and rules of the job when I joined 
this department 

48. When any new equipment or process is introduced, I am trained to 
operate it safely 

49. The training I attend, helps me a lot in my job 
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MET ALLOYS - BBS PROCESS STRUCTURED INTERVIEW 

1. I feel proud to form part of my team's PACT agreement. 

2. I honour the PACT agreement which I made with my team members 

3. My team members honour our PACT agreement. 

4. When I observe my team members or management working unsafely, I feel free 
to correct them. 

5. When I observe my team members working safely I thank them. 

6. Metalloys Management supports our PACT agreement 
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7. Our supervisor really supports our PACT agreement. 

8. Our supervisor leads us to reinforce our PACT agreement weekly. 

9. The BBS process and our PACT agreement assisted our team to care more for 
each other's safety. 

10. Metalloys Management truly displays visible leadership 

11 .1t is clear to us that management wants us to become involved in finding solutions 
to problems in our workplace 
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12. Our team has the ability to make changes to improve the way we work with the 
support of our Supervisor 

13. Our team trust that management at all levels supports the BBS process and our 
team PACT 

14. There is a high level of trust amongst our team 
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ANNEXURE D Structured questionnaire and interview schedule 

Table 5-1: Interview schedule: comments raised by teams 

# Question Positive comments Negative Comments 

1 I feel proud to form part of my Ensure that the PACT is relevant rrhe PACT has no value 
earn's PACT agreement land revised regularly. ~he team is not interested in the PACT 

Not all items on the PACT are land so one listens. The foreman decides 
angible and measurable ~hat critical behaviours should go onto 

!All team members are co-operating he PACT 

~ I honour the PACT agreement rream members honour the PACT but the 
which I made with my team ~upervisor does not 
members lfhe team cannot always honour the 

PACT as all members do not work as a 
eam on all jobs 
No feedback on issues raised against the 
PACT 
Language barriers and discrimination 
Unfair treatment of individuals 
Lack of training to do the job 

3 My team members honour our The PACT agreement is a paper exercise 
PACT agreement and team members do not understand 

Our members say one thing in a meeting 
but act differently 
Protocol not followed with discipline 

' Team members take what the supervisor 
~ay for granted 
!At times when the team does wrong 
here is a negative approach towards 
hem 

Sometimes we do not feel the spirit of the 
PACT 

~ ~hen I observe my team members Feel free amongst team members but not 
working unsafely, I feel free to o correct Management's behaviour in 
correct them ~ear of losing job 

r.'ou will have problems if you take 
management on 
iAfraid of retaliation I victimisation 
Some people get angry if you talk about 
safety 

5 When I observe my team members We do not do it, as it is part of the job 
working safely, I thank them ~e trust that people will have common 

sense and know 

6 Metalloys Management supports Management gives feedback on our We are unsure as we do not get any 
our PACT agreement PACT feedback 

Management never asks about our 
PACTS 
Contractors do not always get feedback 
The team is punished if one person 
makes a mistake 
Not supporting, rather enforcing 
We do not see management at all 

--
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# Question Positive comments Negative Comments 
I 

f7 Our supervisor really supports our It is dependent on the mood of the 
PACT supervisor 

Supervisor does not solve issues raised 
or escalate when needed 
No support in terms of resources needed 

~ Our supervisor leads us to reinforce Supervisor does not participate in any 
pur PACT agreement meetings regarding the PACT 

Reinforcement is done because he has 
0 

lfhe supervisor has his own PACT, why 
~ies he reinforce - is it to spy? 

9 The BBS process and our PACT lrhis was always part of the ~e do not think it is part of the BBS 
agreement assisted our team to ~ulture process, what the foreman say and do 
care more for each other's safety ~e do not need BBS to care for ~re two different things 

~ach other 
BBS led to a lot of changes 

10 Metalloys Management truly Sometimes management only makes 
displays visible leadership empty promises 

The previous management was more 
efficient on safety 
Our Manager visits us but not Metalloys 
management as a team 

11 It is clear to us that management Uses the spark Only focussing on the problems, even 
rwants us to become involved in 
ifinding solutions to problems in our 

(ideas )programme when we do well they do not care 

workplace 

12 Our team has the ability to make 
changes to improve the way we 
work with the support of our 
supervisor 

13 Our team trust that management at In the beginning (start of the program) it 
all levels supports the BBS process rwas evident, but not anymore. 
and our team PACT 

14 There is a high level of trust rrrust is a real ity We have respect, but no trust 
amongst our team ~e require more training Between team members but not foreman 

We trust each other but our managers or 
white leaders separate us with different 
reatment 
No equality, some teams get more than 
others 

Note: Comments are quoted verbatim 
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ANNEXURE E Mean difference and effect sizes for departmental comparison 

Construct Department N Department 
Mean 

effect size 
difference 

0. 8 0.18 
!West Plant -.148 0.59 
MMD -.014 0.06 
Engineering .011 0.04 
[Technology -.206 0.82* 
HSEC -.681 2.72* 
HR -.420 1.68* 
Finance & Admin. -.306 1.22* 

South Plant 100 North Plant .046 0.18 
~est Plant -.102 0.41 
MMD .032 0.13 
Engineering .056 0.23 
lechnology -.160 0.64 
HSEC -.635 2.54* 
HR -.374 1.49* 
Finance & Admin. -.260 1.04* 

~est Plant 73 North Plant .148 0.59 
South Plant .102 0.41 
MMD .134 0.54 
Engineering .159 0.64 
Technology -.058 0.23 
HSEC -.533 2.13* 
HR -.271 1.08* 
Finance & Admin. -.158 0.63 

MMD 85 North Plant .014 0.06 
South Plant -.032 ' 0.13 ' 

!West Plant -.134 0.54 
Engineering .025 0.10 
lfechnology -.192 0.77 
HSEC -.667 2.67* 
HR -.405 1.62* 
Finance & Admin. -.292 1.17* 

Engineering 177 North Plant -.011 0.04 
South Plant -.056 0.23 
West Plant -.159 0.64 
MMD -.025 0.10 
Technology -.216 0.87* 
HSEC -.691 2.77* 
HR -.430 1.72* 

-------------- - --- - - - -- -- -- - - - ·· -- -- - - - ---- ----- - · 
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Construct Department N Department 
Mean 

effect size 
difference 

Finance & Admin. -.316 1.27* 
rrechnology 5 North Plant .206 0.82 

South Plant .160 0.64 
~est Plant .058 0.23 
MMD .192 0.77 
Engineering .216 0.87* 
HSEC -.475 1.90* 
HR -.214 0.85* 
Finance & Admin . -.100 0.40 

HSEC 4 North Plant .681 2.72* 
South Plant .635 2.54* 
West Plant .533 2.13* 
MMD .667 2.67* 
Engineering .691 2.77* 
rrechnology .475 1.90* 
HR .261 1.05* 
Finance & Admin. .375 1.50* 

HR 22 North Plant .420 1.68* 
South Plant .374 1.49* 
West Plant .271 1.08* 
MMD .405 1.62* 
Engineering .430 1.72* 
Technology .214 0.85 
HSEC -.261 1.05* 
Finance & Admin. .114 0.45 

Finance & Admin. 39 North Plant .306 1.22* 
South Plant .260 1.04* 
West Plant .158 0.63 
MMD .292 1.17* 
Engineering .316 1.27* 
Technology .100 0.40 
HSEC -.375 1.50* 
HR -.114 0.45 

Communication North Plant 85 South Plant .052 0.39 
!West Plant -.005 0.04 
MMD .046 0.34 
Engineering -.039 0.29 
rrechnology .029 0.21 
HSEC -.416 3.10* 
HR .034 0.25 
Finance & Admin. -.033 0.24 

South Plant 100 North Plant -.052 0.39 
~est Plant -.057 0.42 

--- - ---· - -
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Construct Department N Department Mean 
effect size 

difference 

MMD -.006 0.04 
Engineering -.091 0.68 
!Technology -.023 0.17 
HSEC -.468 3.48* 
HR -.018 0.14 
Finance & Admin . -.084 0.63 

!West Plant 73 North Plant .005 0.04 
South Plant .057 0.42 
MMD .051 0.38 
Engineering -.034 0.25 
!Technology .033 0.25 
HSEC -.411 3.06* 
HR .038 0.29 
Finance & Admin . -.028 0.21 

MMD 85 North Plant -.046 0.34 
South Plant .006 0.04 
~est Plant -.051 0.38 
Engineering -.085 0.63 
!Technology -.018 0.13 
HSEC -.462 3.44* 
HR -.013 0.09 
Finance & Admin. -.079 0.59 

Engineering 177 North Plant .039 0.29 
South Plant .091 0.68 
!West Plant .034 0.25 
MMD .085 0.63 
Technology .067 0.50 
HSEC -.377 2.81 * 
HR .072 0.54 
Finance & Admin . .006 0.05 

!Technology 5 North Plant -.029 0.21 
South Plant .023 0.17 
~est Plant -.033 0.25 
MMD .018 0.13 
Engineering -.067 0.50 
HSEC -.444 3.31* 
HR .005 0.04 
Finance & Admin . -.061 0.46 

HSEC 4 North Plant .416 3.10* 
South Plant .468 3.48* 
West Plant .411 3.06* 
MMD .462 3.44* 
Engineering .377 2.81* 
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Construct Department N Department 
Mean 

effect size difference 
I 

rrechnology .444 3.31* 
HR .449 3.35* 
Finance & Admin. .383 2.86* 

HR 22 North Plant -.034 0.25 
South Plant .018 0.14 
!West Plant -.038 0.29 
MMD .013 0.09 
Engineering -.072 0.54 
rrechnology -. 005 0.04 
HSEC -.449 3.35* 
Finance & Admin. -.066 0.49 

Finance & Admin. 39 North Plant .033 0.24 
South Plant .084 0.63 
West Plant .028 0.21 
MMD .079 0.59 I 

Engineering -.006 0.05 
fTechnology .061 0.46 
HSEC -.383 2.86* 
HR .066 0.49 

Employee involvement North Plant 85 South Plant .112 0.91 
!West Plant .007 0.06 
MMD -.047 0.38 
Engineering .073 0.59 
rrechnology -.262 2.12* 
HSEC -.467 3.78* 
HR -.147 1.19* 
Finance & Admin . -.045 0.36 

South Plant 100 North Plant -.112 0.91 
!West Plant -.105 0.85 
MMD -.159 1.29* 
Engineering -.039 0.31 
[Technology -.374 3.03* 
HSEC -.579 4.69* 
HR -.259 2.09* 
Finance & Admin. -.157 1.27* 

!West Plant 73 North Plant -.007 0.06 
~outh Plant .105 0.85 
MMD -.055 0.44 
Eng ineering .066 0.53 
[Technology -.269 2.18* 
HSEC -.474 3.84* 
HR -.154 1.25* 
Finance & Admin. -. 052 0.42 
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Construct Department N Department 
Mean 

effect size 
difference 

South Plant .159 1.29* 
!West Plant .055 0.44 
Engineering .121 0.98* 
fTechnology -.215 1.74* 
HSEC -.420 3.40* 
HR -.099 0.80* 
Finance & Admin . .003 0.02 

Engineering 177 North Plant -.073 0.59 
South Plant .039 0.31 
~est Plant -.066 0.53 
MMD -.121 0.98* 
fTechnology -.335 2.72* 
HSEC -. 540 4.38* 
HR -.220 1.78* 
Finance & Admin. -.118 0.95* 

fTechnology 5 North Plant .262 2.12* 
South Plant .374 3.03* 
~est Plant .269 2.18* 
MMD .215 1.74* 
Engineering .335 2.72* 
HSEC -.205 1.66* 
HR .115 0.93 
Finance & Admin. .218 1.76* 

HSEC 4 North Plant .467 3.78* 
South Plant .579 4.69* 
West Plant .474 3.84* 
MMD .420 3.40* 
Engineering .540 4.38* 
Technology .205 1.66* 
HR .320 2.59* 
Finance & Admin . .423 3.42* 

HR 22 North Plant .147 1.19* 
South Plant .259 2.09* 
~est Plant .154 1.25* 
MMD .099 0.80* 
Engineering .220 1.78* 
!Technology -.115 0.93* 
HSEC -.320 2.59* 
Finance & Admin. .102 0.83* 

Finance & Admin. 39 North Plant .045 0.36 
South Plant .157 1.27* 
~est Plant .052 0.42 
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Construct Department N Department 
Mean 

effect size 
difference 

MMD -.003 0.02 
Engineering .118 0.95* 

echnology - .218 1.76* 
HSEC -.423 3.42* 

-.102 0.83* 
Facilities and North Plant 85 .164 0.64 

quipment est Plant .074 0.29 
.123 0.48 

Engineering .042 0.17 
echnology -.274 1.08* 

HSEC -.554 2.18* 
HR .012 0.05 
Finance & Admin. .044 0.17 

South Plant 100 North Plant -.164 0.64 
est Plant -.089 0.35 

-.041 0.16 
Engineering -. 121 0.48 

echnology -.438 1.72* 
HSEC -.718 2.82* 
HR -.152 0.60 
Finance & Admin . -.119 0.47 

est Plant 73 North Plant -.074 0.29 
South Plant .089 0.35 
MMD .049 0.19 
Engineering -.032 0.13 

echnology - .349 1.37* 
HSEC -.629 2.47* 
HR -. 063 0.25 
Finance & Admin. -.030 0.12 

MMD 85 North Plant -.123 0.48 
.041 0.16 

est Plant -.049 0.19 
Engineering -.081 0.32 

echnology -.397 1.56* 
HSEC -.677 2.66* 
HR -.1 12 0.44 
Finance & Admin. -.079 0.31 

Engineering 177 North Plant -.042 0.17 
.121 0.48 

est Plant .032 0.13 
.081 0.32 

echnology -.317 1.24* 
HSEC -.597 2.34* 

132 



Construct Department N Department 
Mean 

effect size 
difference 

HR -.031 0.12 
Finance & Admin. .002 0.01 

echnology 5 North Plant .274 1.08* 
South Plant .438 1.72* 

est Plant .349 1.37* 
MMD .397 1.56* 
Engineering .317 1.24* 
HSEC -.280 1.1 0* 
HR .286 1.12* 
Finance & Admin. .319 1.25* 

HSEC 4 North Plant .554 2.18* 
South Plant .718 2 .82* 

est Plant .629 2.47* 
.677 2.66* 

Engineering .597 2.34* 
echnology .280 1.10* 

HR .566 2.22* 
Finance & Admin. .599 2.35* 

HR 22 North Plant -.012 0.05 
South Plant .152 0.60 

est Plant .063 0.25 
.112 0.44 

Engineering .031 0.12 
echnology -.286 1.12* 

HSEC -.566 2.22* 
.033 0.13 

Finance & Admin. 39 -.044 0.17 
.119 0.47 

est Plant .030 0.12 
.079 0.31 

Engineering -.002 0.01 
echnology -.319 1.25* 

HSEC -.599 2.35* 
-.033 0.13 

General North Plant 85 .024 0.13 
est Plant -.062 0.33 

-.004 0.02 
Engineering .026 0.14 

echnology -.238 1.28* 
HSEC -.388 2.09* 
HR -.092 0.50 
Finance & Admin. .019 0.10 

South Plant 100 North Plant -.024 0.13 
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Construct Department N Department Mean 
effect size difference 

est Plant -.085 0.46 
MMD -.028 0.15 
Engineering .002 0.01 
~echnology -.261 1.41 
HSEC -.411 2.22* 
HR -.116 0.62 
Finance & Admin . -.005 0.03 ' 

!West Plant 73 North Plant .062 0.33 
!South Plant .085 0.46 
MMD .058 0.31 
Engineering .088 0.47 
~echnology -.176 0.95* 
HSEC. -.326 1.76* 
HR -.031 0.16 
Finance & Admin . .080 0.43 

MMD 85 North Plant .004 0.02 
South Plant .028 0.15 
~est Plant -.058 0.31 
Engineering .030 0.16 
tTechnology -.234 1.26* 
HSEC -.384 2.07* 
HR -.088 0.47 
Finance & Admin. .023 0.12 

Engineering 177 North Plant -.026 0.14 
South Plant -.002 0.01 
West Plant -.088 0.47 
MMD - .030 0.16 
Technology -.264 1.42* 
HSEC -.414 2.23* 
HR -.118 0.64 
Finance & Admin . -.007 0.04 

Technology 5 North Plant .238 1.28* 
South Plant .261 1.41 * 
West Plant .176 0.95 
MMD .234 1.26 
Engineering .264 1.42 
HSEC -.150 0.81 
HR .145 0.78 
Finance & Admin. .256 1.38* 

HSEC 4 North Plant .388 2.09* 
South Plant .411 2.22* 
~est Plant .326 1.76* 
MMD .384 2.07* 
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Construct Department N Department Mean 
effect size 

difference 

Engineering .414 2.23* 
rrechnology .150 0.81 
HR .295 1.59* 
Finance & Admin. .406 2.19* 

HR 22 North Plant .092 0.50 
South Plant .116 0.62 
!West Plant .031 0.16 
MMD .088 0.47 
Engineering .118 0.64 
rrechnology -.145 0.78 
HSEC -.295 1.59* 
Finance & Admin . .111 0.60 

Finance & Admin. 39 North Plant -.019 0.10 
South Plant .005 0.03 
!West Plant -.080 0.43 
MMD -.023 0.12 
Engineering .007 0.04 
rr echnology -.256 1.38* 
HSEC -.406 2. 19* 
HR - .111 0.60 

Immediate supervision North Plant 85 South Plant .140 0.57 
!West Plant -.057 0.23 
MMD .208 0.84 
Engineering .082 0.33 
rr echnology -.056 0.23 
HSEC -.321 1.30* 
HR .001 0.00 
Finance & Admin . -.014 0.06 

South Plant 100 North Plant -.140 0.57 
West Plant -.198 0.80 
MMD .067 0.27 
Engineering -.058 0.24 
rr echnology -. 197 0.80 
HSEC -.461 1.87* 
HR -.140 0.57 
Finance & Admin. -.154 0.63 

West Plant 73 North Plant .057 0.23 
South Plant .198 0.80 
MMD .265 1.07* 
Engineering .140 0.57 
Technology .001 0.00 
HSEC -.263 1.07* 
HR .058 0.24 -
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Construct Department N Department 
Mean 

effect size 
difference 

Finance & Admin . .043 0.18 
MMD 85 North Plant -.208 0.84 

South Plant -.067 0.27 
I'JVest Plant -.265 1.07* 
Engineering -.125 0.51 
rrechnology -.264 1.07* 
HSEC -.528 2.14* 
HR -.207 0.84 
Finance & Admin. -.222 0.90 

Engineering 177 North Plant -.082 0.33 
South Plant .058 0.24 
1\'Vest Plant - .140 0.57 
MMD .125 0.51 
Technology -.139 0.56 
HSEC -.403 1.63* 
HR -.082 0.33 
Finance & Admin. -.096 0.39 

lrechnology 5 North Plant .056 0.23 
South Plant .197 0.80 
West Plant -.001 0.00 
MMD .264 1.07* 
Engineering .139 0.56 
HSEC -.264 1.07* 
HR .057 0.23 
Finance & Admin. .042 0.17 

HSEC 4 North Plant .321 1.30* 
South Plant .461 1.87* 
I'JVest Plant .263 1.07* 
MMD .528 2.14* 
Engineering .403 1.63* 
rrechnology .264 1.07* 
HR .321 1.30* 
Finance & Admin. .307 1.24* 

HR 22 North Plant -.001 0.00 
South Plant .140 0.57 
West Plant -.058 0.24 
MMD .207 0.84 
Engineering .082 0.33 
Technology -.057 0.23 
HSEC -.321 1.30* 
Finance & Admin. -. 015 0.06 

Finance & Admin . 39 North Plant .014 0.06 
!South Plant .154 0.63 
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Construct Department N Department 
Mean 

effect size 
difference 

est Plant 0.18 0.18 
MMD .222 0.90 
Engineering .096 0.39 
!Technology -.042 0.17 
HSEC -.307 1.24* 
HR .015 0.06 

Management North Plant 85 South Plant -.023 0.09 
involvement !West Plant -.040 0.15 

MMD .531 1.97* 
Engineering -.060 0.22 
rrechnology -.037 0.14 
HSEC -.494 1.83 
HR -.222 0.82 
Finance & Admin . -. 137 0.51 

South Plant 100 North Plant .023 0.09 
West Plant -.017 0.06 
MMD .554 2.06* 
Engineering -.037 0.14 I rr echnology -.014 0.05 
HSEC -.471 1.75* 
HR -. 199 0.74 
Finance & Admin. -.114 0.42 

~est Plant 73 North Plant .040 0.15 
i 

South Plant .017 0.06 
MMD .572 2.12* 
Engineering -.019 0.07 
!Technology .003 0.01 
HSEC -.454 1.68* 
HR -.181 0.67 
Finance & Admin. -.096 0.36 

MMD 85 North Plant -.531 1.97* 
South Plant -. 554 2.06* 
~est Plant -.572 2.12* 
Engineering -.591 2.19* 
rrechnology -.569 2.11* 
HSEC -1 .026 3.81* 
HR -.753 2.79* 
Finance & Admin. -.668 2.48* 

Engineering 177 North Plant .060 0.22 
South Plant .037 0.14 
~est Plant .019 0.07 
MMD .591 2.19* 
rrechnology .023 0.08 

137 



Construct Department N Department 
Mean 

effect size 
difference 

HSEC -.435 1.61 * 
HR -.162 0.60 
Finance & Admin. -.077 0.29 

Technology 5 North Plant .037 0.14 
South Plant .014 0.05 
West Plant -.003 0.01 
MMD .569 2.11 * 
Engineering -.023 0.08 I 

HSEC -.457 1.70* I 

HR -.184 0.68 
Finance & Admin. -.099 0.37 

HSEC 4 North Plant .494 1.83* 
South Plant .471 1.75* 
~est Plant .454 1.68* 
MMD 1.026 3.81 * 
Engineering .435 1.61 * 
!Technology .457 1.70* 
HR .273 1.01 * 
Finance & Admin. .358 1.33* 

HR 22 North Plant .222 0.82* 
South Plant .199 0.74 
West Plant .181 0.67 
MMD .753 2.79* 
Engineering .162 0.60 
Technology .184 0.68 
HSEC -.273 1.01* 
Finance & Admin. .085 0.32 

Finance & Admin . 39 North Plant .137 0.51 
South Plant .114 0.42 
West Plant .096 0.36 
MMD .668 2.48* 
Engineering .077 0.29 
!Technology .099 0.37 
HSEC -.358 1.33* 
HR -.085 0.32 

Training North Plant 85 South Plant .052 0.25 
!West Plant -.043 0.21 
MMD .094 0.46 
Engineering -.067 0.33 
!Technology -.188 0.93 
HSEC -.213 1.05* 
HR .139 0.68 
Finance & Admin . .078 0.39 

-----
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Construct Department N Department 
Mean 

effect size 
difference 

South Plant 100 North Plant -.052 0.25 
!West Plant -.094 0.46 
MMD .042 0.21 
Engineering -. 119 0.58 
[Technology -.240 1.18* 
HSEC -.265 1.30* 
HR .087 0.43 
Finance & Admin . .027 0.13 

!West Plant 73 North Plant .043 0.21 
South Plant .094 0.46 
MMD .137 0.67 
Engineering -.024 0.12 
[Technology -. 146 0.72 
HSEC -.171 0.84* 
HR .182 0.89* 
Finance & Admin. .121 0.59 

MMD 85 North Plant -.094 0.46 
South Plant -.042 0.21 
!West Plant -.137 0.67 
Engineering -. 161 0.79 
[Technology -.282 1.39* 
HSEC -.307 1.51 * 
HR .045 0.22 
Finance & Admin. -.016 0.08 

Engineering 177 North Plant .067 0.33 
South Plant .119 0.58 
West Plant .024 0.12 
MMD .161 0.79 
Technology -.121 0.60 
HSEC -.146 0.72 
HR .206 1.01* 
Finance & Admin . .145 0.72 

Technology 5 North Plant .188 0.93* 
South Plant .240 1.18* 
!West Plant .146 0.72 
MMD .282 1.39* 
Engineering .121 0.60 
HSEC -.025 0.12 
HR .327 1.61 * 
Finance & Admin. .267 1.31* 

HSEC 4 North Plant .213 1.05* 
South Plant .265 1.30* 
!West Plant .171 0.84 
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Construct Department N Department 
Mean 

effect size 
difference 

MMD .307 1.51* 
Engineering .146 0.72 
lfechnology .025 0.12 
HR .352 1.73* 
Finance & Admin. .292 1.43* 

HR 22 North Plant -.139 0.68 
South Plant -.087 0.43 
~est Plant -. 182 0.89 
MMD -.045 0.22 
Engineering -.206 1.01* 
Technology -.327 1.61* 
HSEC -.352 1.73* 
Finance & Admin. -.061 0.30 

Finance & Admin. 39 North Plant -.078 0.39 
South Plant -.027 0.13 
West Plant -. 121 0.59 
MMD .016 0.08 
Engineering -.145 0.72 ! 

rrechnology -.267 1.31 * I 

HSEC -.292 1.43* I 

HR .061 0.30 I 
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ANNEXURE F Mean difference and effect sizes for job category comparison 

Construct Job category N Job category Mean Effect 
Difference size 

Drug and alcohol Tappers/operators 133 Foreman -.190 0.38 

Artisan -.001 0.00 

Maintenance Assistant .047 0.09 

Engineer/Engineer in training -.256 0.51 

SupUManager -.568 1.13* 

Sampler/ X-ray operator -.156 0.31 

Administrative -.265 0.53 

Foreman 23 Tappers/operators .190 0.38 

Artisan .189 0.38 

Maintenance Assistant .237 0.47 

Engineer/Engineer in training -.065 0.13 

SupUManager -.378 0.75 

Sampler/ X-ray operator .035 0.07 

Administrative -.074 0.15 

Artisan 59 Tappers/operators .001 0.00 

Foreman -.189 0.38 

Maintenance Assistant .048 0.10 

Engineer/Engineer in training -.254 0.51 

SupUManager -.567 1.13* 

Sampler/ X-ray operator -. 154 0.31 

Administrative -.263 0.53 I 

Maintenance 297 Tappers/operators -.047 o.o9 I 
Assistant 

' 
Foreman -.237 0.47 

Artisan -.048 0.10 

Engineer/Engineer in training -.302 0.60 

SupUManager -.615 1.23* 

Sampler/ X-ray operator -.202 0.40 

Administrative -.312 0.62 

Engineer/Engineer in 6 Tappers/operators .256 0.51 
training 

Foreman .065 0.1 3 

Artisan .254 0.51 

Maintenance Assistant .302 0.60 

SupUManager -.313 0.62 

Sampler/ X-ray operator .100 0.20 

Administrative -.009 0.02 

SupUManager 8 Tappers/operators .568 1.13* 

Foreman .378 0.75 

Artisan .567 1.13 

Maintenance Assistant .615 1.23 
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Construct Job category N Job category Mean Effect 
Difference size 

Engineer/Engineer in training .313 0.62 

Sampler/ X-ray operator .413 0.82 

Administrative .303 0.60 

Sampler/ X-ray 5 Tappers/operators .156 0.31 
operator 

Foreman -.035 0.07 

Artisan .154 0.31 

Maintenance Assistant .202 0.40 

Engineer/Engineer in training -.100 0.20 

Supt/Manager -.413 0.82 

Administrative -.109 0.22 

Administrative 54 Tappers/operators .265 0.53 

Foreman .074 0.15 

Artisan .263 0.53 

Maintenance Assistant .312 0.62 

Engineer/Engineer in training .009 0.02 

Supt/Manager -.303 0.60 

Sampler/ X-ray operator .109 0.22 

Communication Tappers/operators 133 Foreman -.154 0.42 

Artisan .150 0.41 

Maintenance Assistant -.006 0.02 

Engineer/Engineer in training -.063 0. 17 

Supt/Manager -.387 1.06* 

Sampler/ X-ray operator .030 0.08 

Administrative .008 0.02 

Foreman 23 Tappers/operators .154 0.42 

Artisan .304 0.84 

Maintenance Assistant .148 0.41 

Engineer/Engineer in training .091 0.25 I 

Supt/Manager -.233 0.64 

Sampler/ X-ray operator .184 0.51 

Administrative .162 0.45 

Artisan 59 Tappers/operators -.150 0.41 

Foreman -.304 0.84* 

Maintenance Assistant -.156 0.43 

Engineer/Engineer in training -.213 0.59 

Supt/Manager -.537 1.48* 

Sampler/ X-ray operator -. 121 0.33 

Administrative -.142 0.39 

Maintenance 297 Tappers/operators .006 0.02 
Assistant 

Foreman -. 148 0.41 

Artisan .156 0.43 

Engineer/Engineer in training -.057 0.16 
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Construct Job category N Job category Mean Effect 
Difference size 

I 
I 

SupUManager -.382 1.05* 

Sampler/ X-ray operator .035 0.10 

Administrative .014 0.04 

Engineer/Engineer in 6 Tappers/operators .063 0.17 
training 

Foreman -.091 0.25 

Artisan .213 0.59 

Maintenance Assistant .057 0.16 

SupUManager -.324 0.89* 

Sampler/ X-ray operator .093 0.25 

Administrative .071 0.20 

SupUManager 8 Tappers/operators .387 1.06* 

Foreman .233 0.64 

Artisan .537 1.48* 

Maintenance Assistant .382 1.05* 

Engineer/Engineer in training .324 0.89* 

Sampler/ X-ray operator .41 7 1.15* 

Administrative .395 1.09* 

Sampler/ X-ray 5 Tappers/operators -.030 0.08 
operator 

Foreman -.184 0.51 

Artisan .121 0.33 

Maintenance Assistant -.035 0.10 

Engineer/Engineer in training -.093 0.25 

SupUManager -.417 1.15* 

Administrative -. 022 0.06 

Administrative 54 Tappers/operators - .008 0.02 

Foreman -.162 0.45 

Artisan .1 42 0.39 

Maintenance Assistant -.014 0.04 

Engineer/Engineer in training -.071 0.20 

SupUManager -.395 1.09* 

Sampler/ X-ray operator .022 0.06 

Employee involvement Tappers/operators 133 Foreman -.420 1.23* 

Artisan -.190 0.56 

Maintenance Assistant -.059 0.17 

Engineer/Engineer in training -.131 0.38 

SupUManager -.623 1.82* 

Sampler/ X-ray operator -.377 1.1 0* 

Administrative -.190 0.56 
! 

Foreman 23 Tappers/operators .420 1.23 

Artisan .230 0.67 

Maintenance Assistant .362 1.06* 

Engineer/Eng ineer in training .289 0.85* i 
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Construct Job category N Job category Mean Effect 
Difference size 

SupUManager -.203 0.59 

Sampler/ X-ray operator .043 0.13 

Administrative .230 0.67 

Artisan 59 Tappers/operators .190 0.56 

Foreman -.230 0.67 

Maintenance Assistant .132 0.39 

Engineer/Engineer in training .059 0.17 

SupUManager -.432 1.27* 

Sampler/ X-ray operator -.187 0.55 

Administrative .000 0.00 

Maintenance 297 Tappers/operators .059 0.17 
Assistant 

Foreman -.362 1.06* 

Artisan -.132 0.39 

Engineer/Engineer in training -.073 0.21 

SupUManager -.564 1.65* 

Sampler/ X-ray operator -.319 0.93 

Administrative -. 132 0.39 

Engineer/Engineer in 6 Tappers/operators .131 0.38 
training 

Foreman -.289 0.85 

Artisan -.059 0.17 

Maintenance Assistant .073 0.21 

SupUManager -.492 1.44* 

Sampler/ X-ray operator -.246 0.72 

Administrative -.059 0.17 

SupUManager 8 Tappers/operators .623 1.82* 

Foreman .203 0.59 

Artisan .432 1.27* 

Maintenance Assistant .564 1.65* 

Engineer/Engineer in training .492 1.44* 

Sampler/ X-ray operator .246 0.72 

Administrative .432 1.27* 

Sampler/ X-ray 5 Tappers/operators .377 1.10* 
operator 

Foreman -.043 0.13 

Artisan .187 0.55 

Maintenance Assistant .319 0.93 

Engineer/Engineer in training .246 0.72 

SupUManager -.246 0.72 

Administrative .187 0.55 

Administrative 54 Tappers/operators .190 0.56 

Foreman -.230 0.67 

Artisan .000 0.00 
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Construct Job category N Job category Mean Effect 
Difference size 

Maintenance Assistant .132 0.39 

Engineer/Engineer in training .059 0.17 

SupUManager - .432 1.27* 

Sampler/ X-ray operator -.1 87 0.55 

Facilities and Tappers/operators 133 Foreman -.391 0.78 
equipment 

Artisan -.021 0.04 

Maintenance Assistant .014 0.03 

Engineer/Engineer in train ing -.045 0.09 

SupUManager -.345 0.68 

Sampler/ X-ray operator -.365 0.72 

Administrative -.098 0.19 

Foreman 23 Tappers/operators .391 0.78 

Artisan .370 0.73 

Maintenance Assistant .404 0.80* 

Engineer/Engineer in training .346 0.69 

SupUManager .046 0.09 

Sampler/ X-ray operator .026 0.05 

Administrative .293 0.58 

Artisan 59 Tappers/operators .021 0.04 

Foreman -.370 0.73 

Maintenance Assistant .035 0.07 

Engineer/Engineer in training -.024 0.05 

SupUManager -.324 0.64 

Sampler/ X-ray operator -.344 0.68 

Administrative -.077 0.15 

Maintenance 297 Tappers/operators -.014 0.03 
Assistant 

Foreman -.404 0.80* 

Artisan -.035 0.07 

Engineer/Engineer in training -.059 0.12 

SupUManager -.359 0.71 

Sampler/ X-ray operator -.379 0.75 

Administrative -.112 0.22 

Engineer/Engineer in 6 Tappers/operators .045 0.09 ! 

training 
Foreman -.346 0.69 

Artisan .024 0.05 

Maintenance Assistant .059 0.12 

SupUManager -.300 0.60 

Sampler/ X-ray operator -.320 0.64 

Administrative -.053 0.10 

SupUManager 8 Tappers/operators .345 0.68 

Foreman -.046 0.09 
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Construct Job category N Job category Mean Effect 
Difference size 

Artisan .324 0.64 

Maintenance Assistant .359 0.71 

Engineer/Engineer in training .300 0.60 

Sampler/ X-ray operator -.020 0.04 

Administrative .247 0.49 

Sampler/ X-ray 5 Tappers/operators .365 0.72 
operator 

Foreman -.026 0.05 

Artisan .344 0.68 

Maintenance Assistant .379 0.75 

Engineer/Engineer in training .320 0.64 

SupUManager .020 0.04 

Administrative .267 0.53 

Administrative 54 Tappers/operators .098 0.19 

Foreman -.293 0.58 

Artisan .077 0.15 

Maintenance Assistant .112 0.22 

Engineer/Engineer in training .053 0.10 

SupUManager -.247 0.49 

Sampler/ X-ray operator -.267 0.53 

General Tappers/operators 133 Foreman -. 195 0.46 

Artisan .122 0.29 

Maintenance Assistant .060 0.14 

Engineer/Engineer in training .063 0. 15 

SupUManager -.503 1.19* 

Sampler/ X-ray operator -.203 0.48 

Administrative .019 0.04 

Foreman 23 Tappers/operators .195 0.46 

Artisan .317 0.75 

Maintenance Assistant .255 0.60 

Engineer/Engineer in training .258 0.61 

SupUManager -.309 0.73 

Sampler/ X-ray operator -.009 0.02 

Administrative .214 0.50 

Artisan 59 Tappers/operators -.122 0.29 

Foreman -.317 0.75 

Maintenance Assistant -.062 0.15 

Engineer/Engineer in training -.059 0.14 

SupUManager -.625 1.48* 

Sampler/ X-ray operator -.325 0.77 

Administrative -.103 0.24 

Maintenance 297 Tappers/operators -. 060 0.14 
Assistant 

Foreman -.255 0.60 
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Construct Job category N Job category Mean Effect 
Difference size 

Artisan .062 0.15 

Engineer/Engineer in training .003 0.01 

SupUManager -.564 1.33* 

Sampler/ X-ray operator -.264 0.62 

Administrative -.042 0.10 

Engineer/Engineer in 6 Tappers/operators -.063 0.15 
training 

Foreman -.258 0.61 

Artisan .059 0.14 

Maintenance Assistant -.003 0.01 

SupUManager -.567 1.34* 

Sampler/ X-ray operator -.267 0.63 

Administrative -.044 0.11 

SupUManager 8 Tappers/operators .503 1.19* 

Foreman .309 0.73 

Artisan .625 1.48* 

Maintenance Assistant .564 1.33* 

Engineer/Engineer in training .567 1.34* 

Sampler/ X-ray operator .300 0.71 

Administrative .522 1.23* 

Sampler/ X-ray 5 Tappers/operators .203 0.48 
operator 

Foreman .009 0.02 

Artisan .325 0.77 

Maintenance Assistant .264 0.62 

Engineer/Engineer in training .267 0.63 

SupUManager -.300 0.71 

Administrative .222 0.53 

Administrative 54 Tappers/operators -.019 0.04 

Foreman -.214 0.50 

Artisan .103 0.24 

Maintenance Assistant .042 0.10 

Engineer/Engineer in training .044 0.11 

SupUManager -.522 1.23* 

Sampler/ X-ray operator -.222 0.53 

Immediate supervision Tappers/operators 133 Foreman -.255 0.52 

Artisan .039 0.08 

Maintenance Assistant .159 0.32 

Engineer/Engineer in training .054 0.11 

SupUManager -.512 1.04* 

Sampler/ X-ray operator -.051 0.10 

Administrative .003 0.01 

Foreman 23 Tappers/operators .255 0.52 

Artisan .294 0.60 

147 



Construct Job category N Job category Mean Effect 
Difference size 

Maintenance Assistant .413 0.84* 

Engineer/Engineer in training .308 0.63 

SupUManager -.257 0.52 

Sampler/ X-ray operator .204 0.42 

Administrative .258 0.53 

Artisan 59 Tappers/operators -.039 0.08 

Foreman -.294 0.60 

Maintenance Assistant .120 0.24 

Engineer/Engineer in training .015 0.03 

SupUManager -.551 1.12* 

Sampler/ X-ray operator -.090 0.18 

Administrative -.035 0.07 

Maintenance 297 Tappers/operators -.159 0.32 
Assistant 

Foreman -.41 3 0.84* 

Artisan -.120 0.24 

Engineer/Engineer in training -.105 0.21 

SupUManager -.670 1.37* 

Sampler/ X-ray operator -.210 0.43 

Administrative -.155 0.32 

Engineer/Engineer in 6 Tappers/operators -.054 0.11 
training 

Foreman -.308 0.63 

Artisan -.015 0.03 

Maintenance Assistant .105 0.21 

SupUManager -.565 1.15* 

Sampler/ X-ray operator -.105 0.21 

Administrative -.050 0.10 

SupUManager 8 Tappers/operators .512 1.04* 

Foreman .257 0.52 

Artisan .551 1.12* 

Maintenance Assistant .670 1.37* 

Engineer/Engineer in training .565 1.15* 

Sampler/ X-ray operator .461 0.94* 

Administrative .515 1.05* 

Sampler/ X-ray 5 Tappers/operators .051 0.10 
operator 

Foreman -.204 0.42 

Artisan .090 0.18 

Maintenance Assistant .210 0.43 

Engineer/Engineer in training .105 0.21 

SupUManager -.461 0.94* 

Administrative .054 0.11 

Administrative 54 Tappers/operators -.003 0.01 
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Construct Job category N Job category Mean Effect 
Difference size 

Foreman -.258 0.53 

Artisan .035 0.07 

Maintenance Assistant .155 0.32 

Engineer/Engineer in training .050 0.10 

SupUManager -.515 1.05* 

Sampler/ X-ray operator -.054 0.11 

Management Tappers/operators 133 Foreman -.229 0.42 
involvement 

Artisan .094 0.17 

Maintenance Assistant .185 0.34 

Engineer/Engineer in train ing -.103 0.19 

SupUManager -.609 1.12* 

Sampler/ X-ray operator .009 0.02 

Administrative -.085 0.16 

Foreman 23 Tappers/operators .229 0.42 

Artisan .323 0.59 

Maintenance Assistant .413 0.76 

Engineer/Engineer in training .126 0.23 

SupUManager -.380 0.70 

Sampler/ X-ray operator .238 0.44 

Administrative .143 0.26 

Artisan 59 Tappers/operators -.094 0.17 

Foreman -.323 0.59 

Maintenance Assistant .090 0.17 

Engineer/Engineer in training -.198 0.36 

SupUManager -.703 1.29* 

Sampler/ X-ray operator -.086 0.16 

Administrative -.180 0.33 

Maintenance 297 Tappers/operators -.185 0.34 
Assistant 

Foreman -.413 0.76 

Artisan -.090 0.1 7 

Engineer/Engineer in training -.288 0.53 

SupUManager -.794 1.46* 

Sampler/ X-ray operator -.176 0.32 

Administrative -.270 0.50 

Engineer/Engineer in 6 Tappers/operators .103 0. 19 
training 

Foreman -.126 0.23 

Artisan .198 0.36 

Maintenance Assistant .288 0.53 

SupUManager -.506 0.93 

Sampler/ X-ray operator .112 0.21 

Administrative .018 0.03 
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Construct Job category N Job category Mean Effect 
Difference size 

SupUManager 8 Tappers/operators .609 1. 12* 

Foreman .380 0.70 

Artisan .703 1.29* 

Maintenance Assistant .794 1.46* 

Engineer/Engineer in training .506 0.93* 

Sampler/ X-ray operator .618 1.13* 

Administrative .524 0.96* 

Sampler/ X-ray 5 Tappers/operators -.009 0.02 
operator 

Foreman -.238 0.44 

Artisan .086 0.16 

Maintenance Assistant .176 0.32 

Engineer/Eng ineer in training -.112 0.21 

SupUManager -.618 1.13* 

Administrative -.094 0.17 

Administrative 54 Tappers/operators .085 0.16 

Foreman -.143 0.26 

Artisan .180 0.33 

Maintenance Assistant .270 0.50 

Engineer/Engineer in training -.018 0.03 

SupUManager -.524 0.96* 

Sampler/ X-ray operator .094 0.17 

Training Tappers/operators 133 Foreman .003 0.01 

Artisan .211 0.47 

Maintenance Assistant .019 0.04 

Engineer/Engineer in training .199 0.44 

SupUManager -.364 0.81* 

Sampler/ X-ray operator -.151 0.34 

Administrative .143 0.32 

Foreman 23 Tappers/operators -.003 0.01 

Artisan .208 0.46 

Maintenance Assistant .016 0.04 

Engineer/Engineer in training .196 0.44 

SupUManager -.367 0.82* 

Sampler/ X-ray operator -.154 0.34 

Administrative .140 0.31 

Artisan 59 Tappers/operators -.211 0.47 

Foreman -.208 0.46 

Maintenance Assistant -.193 0.43 

Eng ineer/Engineer in training -.013 0.03 

SupUManager -.575 1.28* 

Sampler/ X-ray operator -. 363 0.81* 

Administrative -.068 0.15 
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Construct Job category N Job category Mean Effect 
Difference size 

I 

Maintenance 297 Tappers/operators -.019 0.04 
Assistant 

Foreman -.016 0.04 

Artisan .193 0.43 

Engineer/Engineer in training .180 0.40 

SupUManager -.383 0.85* 

Sampler/ X-ray operator -.170 0.38 

Administrative .124 0.28 

Engineer/Engineer in 6 Tappers/operators -.199 0.44 
training 

Foreman -. 196 0.44 

Artisan .013 0.03 

Maintenance Assistant -.180 0.40 

SupUManager -.563 1.25* 

Sampler/ X-ray operator -.350 0.78 

Administrative -.056 0.12 

SupUManager 8 Tappers/operators .364 0.81* 

Foreman .367 0.82* 

Artisan .575 1.28* 

Maintenance Assistant .383 0.85* 

Engineer/Engineer in training .563 1.25* 

Sampler/ X-ray operator .213 0.47 

Administrative .507 1.13* 

Sampler/ X-ray 5 Tappers/operators .151 0.34 
operator 

Foreman .154 0.34 

Artisan .363 0.81* 

Maintenance Assistant .170 0.38 

Engineer/Engineer in training .350 0.78 

SupUManager -.213 0.47 

Administrative .294 0.66 
' 

Administrative 54 Tappers/operators -.143 0.32 

Foreman -.140 0.31 

Artisan .068 0.15 

Maintenance Assistant -.124 0.28 

Engineer/Engineer in training .056 0.12 

SupUManager -.507 1.13* 

Sampler/ X-ray operator -.294 0.66 
-- ·---
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ANNEXURE H Metalloys' performance indicators after BBS implementation 

Figure 5-1 : Metalloys TRIFR and CIFR July 2006 to date. 
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Figure 5-2: Metalloys BBS PACT Reinforcement July 2007 to date. 
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Figure 5-3: Metal/oys safe behaviour observation (SBO) reporting performance. 
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ANNEXURE I Permission request letter 

Cobus Smith 
Vice President, Auditing and Key Accounts 
I RCA 

March 8, 2010 

RE: Declaration of intent to complete a dissertation based on Metalloys' 
business practices 

I am currently studying towards a MBA degree and need to, in fulfillment of the 
requirements for my degree, complete a dissertation related to the theoretical 
subjects completed during the course. 

In order to gain the maximum benefit in terms of my development as well as for the 
organisation, I would like to complete the dissertation based on my current work 
experience. The proposed topic and methodology follow: 

Title of proposal: 

The effectiveness of behaviour-based safety processes in changing the culture of an 
organisation. 

Objectives: 

The research objectives will be to establish whether Metalloys successfully 
entrenched a culture of trust, visible leadership, empowered and engaged 
employees, through the implementation of the Behaviour-based Safety process, as 
implemented in partnership with I RCA. 

Second to this, I will investigate the level of improvement evident in relation to HSEC 
management processes since the launch of the BBS system. 

Research Method: 

The research will consist of two phases namely a literature review and an empirical 
study. The literature review will typically cover the following topics: 

• organisational behaviour, 
• effective leadership, 
• aligned commitment, 
• shared value systems and 
• empowered employees. 

The empirical study will incorporate the results of the initial BBS survey conducted by 
IRCA in the initial phase of the BBS project as well as the results of the second 
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survey to be conducted during August 2008. The survey questionnaires will be 
designed in cooperation with IRCA, who will be conducting the survey in facilitated 
group sessions. 

I hereby request permission and support to complete my dissertation incorporating 
the practical aspects of my current position and specifically highlight the following 
issues for consideration: 

• The dissertation will be published in terms of the requirements of the North 
West University. Please advise whether there might be any requirements in 
terms of protecting confidentiality. 

• It is possible that an article may be published in journals; please advise 
whether this is acceptable. 

• All sources and interviews related to any IRCA process will be quoted and 
referenced using the Harvard method, and in no way will I RCA documentation, 
process descriptions or other intellectual property be portrayed as my own. 

Thanking you in advance for your consideration and feedback in this regard . 

Sincerely, 

Jenny Cronje 
H&S Superintendent 
Metalloys 
BHP Billiton 

IRMA STERN STR 8 • VANDERBIJLPARK • 1911 
PHONE : 083 276 4179 • FAX : 016 360 2769• 

E-MAIL: jennifer . cro n je@bhpbill it on. com 
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ANNEXURE J Approval communication 

From: Cobus Smith [cobus@ircavg.co.za] 
Sent: 05 August 2008 04:40PM 
To: Cronje, Jennifer (Metalloys) 
Cc: Elfriede Giard 
Subject: FW: Letter of intent- completion of MBA studies 

Importance: High 
Hi Jenny, 

Soos jy kon sien is dit OK! Lees net die voorwaardes soos uiteengesit hier onder! 

Sterkte. 

Cobus Smith 
Vice President: Auditing and Key Accounts 

Tel: +27(16) 423-4808 
Fax: +27 866 753 741 
Cell: +27 82 782 2144 
E-mail: cobus@ircavg. co.za 
Web: www .ircavg.co.za 

From: Debra Maclennan [mailto:dmaclennan@ircaza.com] On Behalf Of Carel Labuschagne 
Sent: Tuesday, August OS, 2008 11:16 AM 
To: Cobus Smith 
Subject: RE: Letter of intent - completion of MBA studies 

Hi Cobus 

Carel se dis reg so, sorg asb. net dat ons 'n copy van haar Thesis kry. 

Dankie 
Debra 

From: Cobus Smith [mailto:cobus@ircavg.co.za] 
Sent: Tuesday, July 29, 2008 9:09AM 
To: Carel Labuschagne 
Subject: FW: Letter of intent - completion of MBA studies 

Carel, 

Can you please consider this request as a matter of urgency and g ive me feedback on it? 

Thank you 

Cobus Smith 
Vice President: Auditing and Key Accounts 

Tel: +27(16) 423-4808 
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Fax: +27 866 753 741 
Cell: +27 82 782 2144 
E-mail: cobus@ircavg.co .za 
Web; www.ircavg .co.za 

From: Cronje, Jennifer (Metalloys) [mailto:Jennifer.Cronje@bhpbilliton.com] 
Sent: Thursday, July 24, 2008 7:46 AM 
To: Cobus Smith 
Cc: Elfriede Giard 
Subject: Letter of intent- completion of MBA studies 

Good day Cobus, 

Please find attached a communication indicating my intent to incorporate my current work experience 
into a dissertation towards my MBA. Please advise whether acceptable or whether special 
requirements would be necessary. 

Thanks 

Jenny Cronje 
Health & Safety Superintendent 
SHEQ OepartmenUMetalloys 
Manganese 

BHP Billiton 
PO Box 66, Meyerton, 1960, South Africa 
Mailto jennifer.cronje@bhpbilliton.com 
Internet http:l/www.bhpbilliton.com 
Phone +2716 3602310 
Mobile +27 83 2764179 
Fax +27 16 3602769 
Please consider the environment before printing this email 

This message and any attached files may contain information that is confidential and/or 
subject of legal privilege intended only for use by the intended recipient. If you are not the 
intended recipient or the person responsible for delivering the message to the intended 
recipient, be advised that you have received thi s message in error and that any dissemination, 
copying or use of this message or attachment is strictly forbidden, as is the disclosure of the 
information therein. If you have received this message in error please notify the sender 
immediately and delete the message. 
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