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ABSTRACT

The cement manufacturing industry is prominent in the North West province of South
Africa. An automated Robolab system was implemented in one of the cement factories
without a competency profile for the Robolab operators and therefore could not
become operational. The primary objective of this study was to identify the required
Robolab operator competencies and to develop a competency profile in order to select
and appoint suitable operators to commission the Robolab system in the selected
cement factory. A review of the literature provided little knowledge of competency
profiling of Robolab operators, but did provide the principles and practices of
competency profiling in order to assist in conceptualising competency profiling for
operator development for a Robolab system in a cement factory.

This study adopted a qualitative research approach with a case study design, as the
research problem existed in a real-life context. Data on Robolab operator
competencies were collected from participants in industries that had Robolab systems,
through open-ended and semi-structured interviews. Thematic analysis was employed
as a method of data analysis. A Robolab competency profile and implementation plan
for Robolab operators in the cement industry was developed. The competency profile
comprised four main competency areas: 1. Technical; 2. Behavioural; 3. Professional;
4. Innovation and 5. Creativity. Recommendations were outlined and managerial

implications were highlighted to assist in operationalising the Robolab system.

Keywords: Competency profile, Robolab system, cement production factory,

competence, skills, Robolab operators.
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CHAPTER 1.
OVERVIEW OF THE STUDY

1.1 Introduction to the Study

It is common knowledge that employees are the most valuable resources a company
has to ensure that organisational performance is maintained and success is realised.
In order for employees to perform their best, they have to be competent. A structured
competency profile is important to ensure a company attracts people with the right

talents and competence structure to optimise their productivity.

This chapter provides the background to the study, the motivation for it, the problem
statement, specifies the objectives of the study and its research questions, and

explains its significance.

In today’s knowledge-orientated world, most organisations have prioritised the
identification, retention and attraction of talented employees in order to attain their
organisational goals (Vaiman et al., 2012:926). For an organisation to achieve its
goals, a certain standard of competence is expected of employees. Organisational
competency profiles have been found to enhance the sustainability of optimal
productivity (Liu et al., 2016). In times of globalisation and dynamic technological
change, the strategic management of competence at all staff levels is a key
performance indicator for human resource management (Liu et al., 2016; Srividya &
Basu, 2015).

As such, today's organisations are all talking about competencies: Gone are the days
when organisations used to talk about skill sets that would make their organisations
competitive. Organisational focus has therefore shifted from planning to survive
competition to sustainable, excelling productivity (Baral & Pokharel, 2017; Duran &
Mancha-Navarro, 2018). Production houses that use automated systems, as a driver
of artificial intelligence, are among many organisations that are currently facing socio-
technological changes, and are expected to employ a competency profile that will
positively influence organisational value creation among employees. Automated
factories, as contemporary organisations, are faced with the challenging task of
obtaining the right talent in the midst of a competition for talent, in the face of a skills
shortage and employee mobility (Jin, 2018). Therefore, the continuous advancement



of automation in the organisation makes competency profiling a fundamental task that
must be performed if production sustainability is to be maintained.

This study seeks to develop a competency profile for Robolab operators in cement
factories in South Africa in order to ensure that a talent development plan is in place
for the Robolab operators in a selected cement factory, to optimise productivity and

organisational goals.

1.2 Motivation for the Study

The recent industrial revolution has made companies move from a commodity-based
economy to a knowledge-based economy (Nilson & Ellstrom, 2012; Yigitcanlar & Bulu,
2015). Organisations are driven to look for employees who can handle the complex
nature of the work, organisational structural changes and the growing importance of
sustaining relationships (Thinnisses et al., 2013). In essence, successful organisations
are the ones that constantly acquire new knowledge, diffuse it throughout the whole
organisation, and incorporate new technology for optimal productivity (Whelan et al.,
2010).

In the field of automation professionals, there is also a general shortage of skilled
operational personnel, which cannot be overlooked as it affects the general output of
an organisation (Gavin, 2012). Thus, a properly implemented competency profile in an
organisation that has automated system, has the additional advantage of providing
guidelines for operational skills and flexible structures. Hence, the motivation for this
study is to examine the competency profile and implementation plans for Robolab
operators in a South African cement factory. It will also be expected that the findings
of this study will assist in integrating and reconciling the most uncertainties surrounding
the operational inconsistencies within the Robolab system operation currently

experienced in a South African cement factory.

1.3 Background to the Case Study

Most manufacturing companies have recently been upgrading with high technology
mechanisms to boost their productivity (Ebrahimi et al., 2008). Cement factories are
not excluded from this because the production channel passes through a process that

involves techniques and competency. Hence, the focus of this study is on competency



profiling in a selected cement factory in South Africa. According to (CNBC Africa, 2014)
and Global Cement news (2014), this cement factory in the North West Province was
the first to be built since 1934 and the aim was to implement the latest technology to
produce more clinker and cement. The target was for its two plants, one in
Mpumalanga and one in North West, to produce up to 1.4 million tons of cement per
year altogether.

Previous research has shown that the demand for cement, in South Africa and all over
the world, is growing and will continue to grow (Shafeek, 2014; Rosenthal, 2007:2).
According to Heyns (2013) and Uzzaman et al. (2016), the demand for cement is
influenced by the growth of the middle-class population. As the population increases,
there is an increased demand for the basic needs of survival, such as housing, and
cement is the major ingredient in the building materials. In order to meet this demand,
more sophisticated equipment has been incorporated into the production system, with
which operators are required to familiarise themselves. The process of cement
production demands highly competent operators to reduce operational inconsistency

and non-conformance, as illustrated in Figure 1.1.

Figure 1.1 Cement Production Process (Adapted from Greatwall Corporation, 2019)



Figure 1.1 is a flow diagram of cement production, which shows that, at every strategic
point, quality must be monitored to ensure that cement of high quality is produced. In
cement production, it is important that quality testing is carried out timeously as per the
quality plan to ensure that corrective measures are taken as quickly as possible and

that any quality deviations are corrected in time.

The new cement factory aimed at counteracting the cement shortage, so its goal was
to use new and more sophisticated equipment to increase cement production by
2.6 million tons (Heyns, 2013). In order for the factory to meet the expected production
increase, it was decided to employ automated systems wherever possible.

Robolab technology was introduced into the cement factory to make quality control as
efficient as possible, thus minimise quality non-conformances during cement
production. Due to the importance of accurate analytical results for quality cement
production, competence in each of the operational functions is imperative. In essence,
if the requisite competence is available, use of Robolab automation has tremendous
benefits, ranging from the elimination of sample errors to the elimination of operational
errors (FLSmidth, 2016). It is therefore paramount that a competency profile for
professionals who can manage and operate the Robolab is available and properly

implemented (Harrisson, 2019; Karabegovic et al., 2015).

Automated systems come with their own challenges. An organisation that requires an
automated system needs to be aware of these challenges in order to resolve or
mitigate them (Christofides et al., 2007:2737). The cement factory referred to in this
study was not spared these operational challenges. Little was known about the
competencies needed by the candidate who would be operating it, the skill needed to
maintain and service it, and the cost of maintaining it. The laboratory analysts who
were employed did not have the skills needed to operate and troubleshoot the
automated system. The engineering and IT department team were not conversant with
the operation of the Robolab system, as the system was of high technology, which was

new to them and no training was given.

Figure 1.2 illustrates the proposed organogram of the quality assurance department
that would be responsible for the operation and management of Robolab. The structure
was such that the laboratory analysts with laboratory knowledge would operate the

Robolab system. It made provision for two laboratory analysts per shift, on a two-shift



cycle. One laboratory analyst was to focus on operating the Robolab and the other to
perform manual testing in the chemical laboratory.

Quality manager

themist

Verification
analyst

I Shift lab SHI"Itllh Shﬂ'; lab Shll;lt SM‘f;llb Shﬂ;lnh Shll'; lab Shtf:*. lab Dr;llh Day lab
analyst analyst analyst analyst analyst analyst analyst analyst analyst analyst

Figure 1.2 Quality Laboratory Organogram (Adapted from quality assurance
department in the cement factory, 2014)The cement factory had a competency profile
for a laboratory analyst but it did not cover competencies for operating the Robolab,

and the system also did not come with any competency profile for the operators.

Competency management focuses on providing the skills, knowledge and attributes
necessary for employees within an organisation in an effort to maximise productivity
(Gitelman et al., 2018; Rondon & Fontes, 2017). Although the service provider did
supply a few days of training for a laboratory analyst, the training was not adequate.
The training revealed that the laboratory analysts in the cement factory did not have
the right competencies for the efficient operation of the automated Robolab system.
The laboratory analysts did not have basic computer skills, whereas the Robolab
system required advanced technology capabilities. The operator has to understand the
different commands in the software and troubleshoot the numerous error massages in
the equipment. The operator must be able to deduce the logic of the error messages

and be able to clear them.

Competency profiling is intended to integrate several related administrative activities

into a logical process. Like most management systems, it involves knowledge



management, designing, planning, implementing, monitoring and reviewing.
Competency profiling has been found to play a pivotal role in the ongoing sustainability
of organisational goals in a world that is changing in ways that require potential
employees to have a range of core skills and job-specific skills (Simic & Nedelko,
2019). Competency profiling and implementation therefore not only enhance the
sustainability of organisational goals, but also help incorporate other management

systems to arrive at a logical output that meets the present market demands.

1.4 Problem Statement

Several studies, such as those of Kopacek (2018); Simic and Nedelko (2019); and
Vladova et al. (2017), have identified competency profiles as a crucial factor in
enhancing the sustainability of organisational productivity. However, they tended to
focus more on the importance of competency profiling in a holistic organisational
structure than on ascertaining what constitutes a logical competency profile and what
implementation process is suitable for the operational process of automated

laboratories such as the Robolab systems.

Robolab is a section of an automation laboratory that can be used in a cement
production factory for faster turnaround time on production sample results, and it
requires core competency and operational specification skills for logical and optimal
productivity (Harrisson, 2019). The service provider did not supply a competency
profile for Robolab operators. This lack of a specific competency profile and
implementation plan had repercussions for the quality assurance department
responsible for operating the Robolab system in a cement production factory. Hence,
a study was needed to compile a competency profile and an implementation plan that
would enhance the professional operation of the Robolab, which was currently
dormant. To do this, the researcher looked to other organisations, in South Africa and

in other countries, for a competency profile suitable for the Robolab operators.

1.5 Objective of the Study

The objective of this study was to describe the required Robolab operator
competencies and to develop a competency profile in order to select and appoint

suitable operators to commission the Robolab system in a selected cement factory.



1.6 Research Questions

The main research question of this study was: What are the requisite competencies,
to be included in a competency profile that will enhance the professional performance

of Robolab operators in a cement production factory?

The research study sought to clarify the following sub-questions:

e What are the requisite technical and behavioural competencies that other
companies are using in South Africa and in other countries in similar operations?

e What are the competency gaps and challenges that exist in the Robolab system in
the cement factory under study?

e What are the benefits of and recommendations for the effective operation of the

Robolab system?

1.7 Significance of the Study

The Robolab technology was introduced into the cement factory to improve the
production of high-quality cement and to change the old ways of doing things by using
advanced technology. This was expected to help eliminate the sampling errors that
come with manual sampling and sample preparation. The Robolab is an assembly of
high-tech machines, and a core competency profile is needed for its professional
operation. The significance and benefits of this study therefore include, but are not

limited to, the following:

¢ Guidelines for implementing better talent management within the Robolab section
of the cement factory and adhering to a professional competency profile.

e This study promulgated the importance of competency profiling for users of the
Robolab system in cement production.

e The findings in this study could be used to improve the existing competency profile
of the cement factory.

e This study will improve Robolab operators’ awareness of the importance of
developing competency in their work stations.

e This study will help to improve health and safety in the factory and produced

business benefits.



¢ This study will contribute to the body of academic work by improving understanding
of the role of competency profiles for related automated systems in the cement

factories.

1.8 Scope

Even though the company has two identical automated laboratories in two different
locations and departments, this study was conducted only in the quality assurance
department of the cement factory in North West province. The Robolab in the other
location is also not fully operational, but the reasons for non-operation are different

from those at the North West location.

The literature review on this study will not address different strategies of developing
competency profiles or competency models. Since the aim of this study is to develop
a competency profile for the Robolab operators, the current laboratory staff in the
quality assurance department were included in the study to determine the current
competencies and to analyse the gap between the current competency available and
the competencies that should be developed for a potential Robolab operator. The
quality assurance manager, the Robolab service provider locally and in India, were
included in the study. The Robolab system is a specialised technology that in the
cement production factories, only the experts from the service provider and other
similar mineral companies were used to develop the competency profile. Even though
the study involved different personnel within the company and service provider,

permission was asked before participation took place.

1.9 Assumptions of the Study

The following were the assumptions for this study:

¢ that the company would give the necessary support;

¢ that the service provider, local and international, would be willing to participate in
the study;

¢ that those who had the competencies would share them;

¢ that the Robolab was not operational only because of the lack of competency, even
though it had been standing unused for a long time; and

¢ that the current laboratory staff would be trainable.



1.10 Delimitation of the Study

This study focused on competency profiling within automated factories, with specific
reference to Robolab in the cement industry. The researcher carried out a literature
review of the studies that addressed the topic both internationally and within South
Africa. The empirical part of the study focused on the operators of Robolab systems

and the competencies needed to be able to operate them efficiently and effectively.

1.11 Research Methodology

According to Benoot et al. (2016:21) and Bresler and Stake (2017:115) there are three
major approaches in research: quantitative, qualitative and mixed-method (quantitative
and qualitative). This study adopted a qualitative approach with an exploratory case
study design as the study focused on a real-life problem in a context where little
knowledge was readily available (Leitner & Strauss, 2008:5). An exploratory case
study research design includes an up-close, in-depth and detailed examination of the
phenomenon under study (the case of the Robolab and its operators) and its related

contextual conditions (Zainal, 2007).

This study adopted a purposive and convenient (non-probability) sampling method
(Creswell , 2017) with a targeted population of companies that were using the Robolab
system within their operations. These were Robolab managers and operators in
cement factories in South Africa, Denmark, India and Germany, as well as the technical
representatives from the Robolab manufacturers. Companies from other sectors, such
as the mining sector, who had similar systems, and related service providers in other
industries were also included. This study collected data from willing participants who
had the knowledge and experience of using a Robolab system within their
organisations, through interviews with open-ended and semi-structured questions.
Thematic analysis was employed using the ATLAS-ti as an analysis instrument to

identify the requisite competencies as themes in the data collected.

1.12 Research Ethics

Ethics in research is the standard in a research process to protect the participants in
the study, to develop their trust, to uphold the integrity of the research, and to guard

against misconduct in the process of data collection (Creswell, 2014:132). Ethical



approval was therefore obtained for the study from the Ethics Committee of the North-
West University (Addendum A) before embarking on data collection. Permission for
conducting the research was obtained from the Company (Addendum B) and
participants were asked for their consent before they were interviewed. The procedure
and what was expected of participants were explained, as well as the questions to be

answered.

1.13 Definition of Key Terms

Competence. According to Moore et al. (2002), competence is the ability and
willingness to perform a task. Other authors defined competence as “being a number
of possibilities, such as generic knowledge, and the motives, traits, social roles or skills

of a person”.

Competency Profiling. Competency profiling is a set of organisational standards that
combine the skills, knowledge, abilities and other characteristics required by

employees to perform their job effectively (Shellabear, 2002:16).

Robolab. A fully automated laboratory solution, machined by a robot and the operator,

who gives the mechanism commands (FLSmidth, 2016).

Competencies. Moore et al. (2002) emphasised that the word competencies reflects
the recognition of the level of professional competence deriving from the possession

of a number of releasing attributes, such as knowledge, skills and attitudes.

Clinker. It is burnt rock, produced by burning limestone with other additives to produce

cement.

Limestone. A hard sedimentary rock, composed mainly of calcium carbonate, used

as building material and in the making of cement.

Fused bead. A powder mixed with glassy material, such as flux, and heated at high
temperature to create a fused bead. The fused bead is analysed by the XRF machine.

Pressed pellet. A powder pressed in a ring or cup, using a set of dies and a pressed
pellet machine. The pressed pellet is then used to analyse its elements by using an
XRF machine.

10



XRF. Analytical equipment that uses X-rays to determine the elemental composition of
a sample.

LIMS. Laboratory information management system: It is a data management system

for laboratories.

1.14 Structure of the Study

Chapter 1: Overview of the Study. The chapter introduces the motivation for and
background to the study, the problem statement and the objectives of the study. The
research questions and significance of the study are discussed, as well as the research

methodology.

Chapter 2: Literature Review. This chapter presents a review of the theoretical
foundation of the study. It focuses on competency profiling, the conceptual dimensions
of competency, organisational competency profile management, and competency

development.

Chapter 3: Research Methodology. This chapter focuses on the methods and
procedures used to actualise the objectives of the study. These procedures included
but were not limited to the research design, research method, sampling method and
the target population of the study. The chapter also discusses the research instruments
used to obtain data and the treatment of the data. Limitations and ethical issues that

arose in the data analysis are highlighted.

Chapter 4: Data Analysis and Presentation of Results and Findings. The chapter
reports the analysis of the qualitative data and presents results. It provides descriptive
and content data analysis, followed by a detailed interpretation and presentation of

results and findings. The contributions of this study were informed by these results.

Chapter 5: Conclusion and Recommendations. This chapter summarises the entire

study and makes suggestions for future research.

1.15 Chapter Summary

This chapter provided an introduction and background to the necessity for developing

a competency profile for Robolab operators in the cement industry.
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The next chapter reviews previous literature on competency development, different
competency models, competency development, competency profiling, and

implementation planning in an organisation.
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CHAPTER 2.
LITERATURE REVIEW

2.1 Introduction

The main objective of a literature review is to obtain information that has already been
studied and published by other academics to gain more knowledge about the study.
This provides a broader picture and better understanding of the research problem, its
goal and its importance for research. The review of literature focused on global
initiatives on competency profiling and talent management, as well as competency
models in organisations and automation departments. This helped in identifying gaps
in the literature, as well as offering guidelines for the implementation of competency
profiles of the Robolab system in cement factories, especially in South Africa.

The Robolab in the quality assurance department consisted of high-tech equipment
and a robotic arm controlled with IT software. The operator of this Robolab needs to
possess and maintain a specific level of competence to operate the system and to be
able to troubleshoot and clear errors as they occur. It has been observed that the most
successful high-tech factories are the ones that always seek to acquire new
knowledge, be it new technology, new products or new ways of doing things, and
ensuring that all of the company's employees are kept competent (Amrina & Vilsi,
2015; Scrivener et al., 2016). Indeed, many companies have come to understand that
their success depends on the performance of their employees, as the development of
employees with up-to-date operational technology enhances optimal production
sustainability (Amrina & Vilsi, 2015; Van Vuuren et al., 2018).

Workplace professionalism has definitely changed. The focus has moved to
knowledge-based commodities, with jobs being more complex, unpredictable and
insecure (Scrivener et al., 2016; Thunnissen et al., 2013). It is very evident that, over
the years, the number of less-skilled jobs is decreasing, while the most skilled,
complex, knowledge-based jobs are increasing in number (Yuvaraj, 2011). Thunnissen
et al. (2013) are of the view that organisations are focusing on recruiting employees
who can perform complex work as organisational structure changes all the time and
they have realised that it is important to maintain sustaining relationships. For this

reason, there is more focus on human resource management, which is defined as the

13



process of bringing people and the organisation together so that the goals of each are
met (Noe et al., 2017; Yuvaraj, 2011:1). Employees have been identified as the most
valuable resources in an organisation, and that the way they are used gives a
competitive advantage to the organisation. Employees must therefore know the norms

and values of their organisations (Noe et al., 2017; Vakola et al., 2007).

According to Vakola et al. (2007), many organisations are focusing on the best ways
to select and develop effectively performing employees. It is therefore important that
the organisation has people with the right competencies to help it realise its strategic
goal, and these competencies need to be identified, defined, developed and measured
(Amrina & Vilsi, 2015; Van Vuuren et al., 2018). In the recent competitive world, there
is high demand for productivity, increased flexibility and lower production costs, which
results in organisations’ seeking to employ only people who have the right
competencies and who are ready to put those competencies into operational practice
(Arunkumar et al., 2019; Garavan & McGuire, 2001).

2.2 Defining Competency Profiling and Its Concepts

In determining the meaning of competency profiling, it is important to define
competency first, as it has been given many, sometimes conflicting, meanings
(Shippmann et al., 2000). McClelland (1973:9) delivered the first definition of
competency, defining it as “a personal trait or set of attitudes that leads to more efficient
or superior job performance”. Gervais (2016) says very simply that “it is something that
describes how a job might be done excellently. Although competency does not define
how the job can be done, it outlines the intellectual, managerial, social, and emotional
competence of an employee. Shippmann et al. (2000:706) defines competency as “A
mixture of knowledge, skills, abilities, motivation, beliefs, values and interest”.
Similarly, Kock and Weeks (2015) and Vakola et al. (2007) define job-related skills as
the underlying set of employee’s behavioural patterns, which are related to effective
and superior work performance, both individually and collectively, and provide a
sustainable competitive advantage to the organisation in which they are implemented

and applied.

For the purpose of this study, competency is defined as the ability to apply a set of
relevant expertise, skills and abilities needed to perform critical work functions

successfully in a defined work environment. Given this definition of competency, a
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competency profile is a document capturing and identifying the competencies for a
given work function. Janani and Gomathi (2015) and Prikshat et al. (2018) define
competency profiling as a set of organisational operation guideline, standards and
values that enhance excellent performance in a particular job context. It therefore
involves the process of identifying, defining and measuring those skills believed to
enhance higher employee job performance in a particular workplace within the context

of professionalism.

The purpose of competency profiling is to identify the skills, knowledge and ability
required to perform and organise the job, role, shared function or occupation in an
easily accessible and useful manner. Competency profiles are the basis for the
development of a comprehensive performance that spells out exactly what the
employee has to do in order to perform successfully on the job (Moustroufas et al.,
2015; Prikshat et al., 2018). Thus, the benefits of competency profiling in an

organisation include but are not limited to the following:

e providing the basis for recruitment and selection;

¢ identifying employees’ skill, strengths and gaps;

e targeting development skills and gaps;

e creating development plans for employees;

e developing training programmes that address the skills needed to succeed in
organisations; and

¢ identifying overlapping job roles.

Although there are difficulties in actualising competency profiling in most organisations,
the benefits are manifest, as it enhances the competitive advantage of an organisation.
Organisations usually start the process of competency profiling by identifying the key
roles within their organisations where profiles of competencies can deliver the greatest

benefits.

2.3 Conceptual Dimension of Competency

The key concepts in competency profiling include a combination of operational
guidelines on the skills, knowledge, attitudes and abilities that enhance an employee’s
job performance. There are four important concepts that make up the definition of a

competency. These concepts were suggested by human resource experts in a
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conference on competencies held in Johannesburg, South Africa in 1995 (Mitra et al.

2008:11). The authors emphasise that a competency profile should :

¢ Include the combination of skills, knowledge and attitudes that have an influence on
a maijor part of an individual’s job;

¢ that it should have proven good relationships, with excellent job performance;

e that it can be measured by using accepted methods and standards; and

o that it should be able to improve through training and development.

Curnow (2015) agreed with the above concept of competency, but added that the
concepts of competency include the employee’s motives, traits, attitudes, values,
knowledge, cognitive ability and that these characteristics can be measured to
distinguish top achievers and those that are not. Table 2.1 provides a synthesis of the

core concepts and dimensions of competency in the literature.

Table 2.1 Concepts and Dimension of Competency

Authors Dimensions Competency Concepts

Boyatzis (1982) Efficient personal skills The characteristics that an employee
possess that enable the performance

of the required job.

UK National Effective personal ability The ability to carry out the job as per
Vocational Council the outlined employment requirement.
for Vocational
Qualification (1997)

Dubois (1998) Efficient personal Knowledge, skills and mindsets that,
knowledge and skills when used by an employee, can

result in successful performance.

LeBoterf (1998) Personal ability The ability to perform excellently in a
job context.
Marrelli (1998) Human capabilities Human capabilities that are needed

to be able to perform work effectively.
These capabilities should be

measurable.
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Authors Dimensions Competency Concepts

Treasury Board of Personal knowledge, Knowledge, skills, abilities and
Canada Secretariat | skills, abilities and behaviours that an employee applies
(21999) behaviours in performing his or her work.
Intagliata et al. Employees’ skills and Employee’s skills and capacity to
(2000) capacity achieve organisational goals.
Perrenaud (2000) Efficient capacity A capacity to mobilise diverse

cognitive resources to meet a certain

type of situation.

Selby et al. (2000) Personal ability An ability expressed in terms of
behaviour.
Jackson and Schuler | Effective personal skills, The skills, attitude, knowledge,
(2003) knowledge, ability and abilities and other characteristics that
attitudes an employee would need to

effectively perform a job.

Gartner Group Personal skills, knowledge | A set of characteristics, including
(2019) and attributes skills, knowledge and attributes, that
enable the performance of the
required job.

Source: Adapted from Draganidis and Mentzas (2006)

From Table 2.1, it is evident that most competency concepts are based on the
knowledge, skills, abilities and attitudes of an employee. However, some authors
perceive competency as a behavioural expression that leads to excellent job
performance. The concept of competency was referred to by Moore et al. (2002:315)
and Shippmann et al. (2000) as a combination of knowledge, skills, abilities and other
individual characteristics (often called KSAOs, which include but are not limited to
motives, personality traits, self-concepts, attitudes, beliefs, values and interests) that

can be reliably measured and shown to differentiate individual job performance.

2.4 Organisational Competency Profile Development

The process of developing a competency profile in an organisation begins with

identifying and defining organisational goals and objectives. The clarification of
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organisational goals and objectives provides a clear vision of what the organisation
expects to achieve in a specified period with the initiative of the organisational
competency profile (Podmetina et al., 2018; Vlok, 2017). An organisational
competency profile supports the organisational goals concerning change
management, boosting retention and developing learning resources (Shah, 2016; Vlok,
2017). Hence, every competency architecture is uniquely designed based on the
organisational goals and the internal structure. It provides a common set of rules to

ensure job profiles are consistent, easily communicated and effectively implemented.

Most scholars perceive competency profile development within an organisation as a
link between organisational objectives and employee performance (Podmetina et al.,
2018). The integration of organisational objectives and employee performance is
difficult for an organisation to achieve with the recent market demands. Ascertaining
organisational values is a major focus in developing organisational competency profile,
as it influences talent improvement, saves costs and improves organisational
performance (Shah, 2016; Shet et al., 2017). No doubt that the definition of
competency addresses the desired personal attributes, behaviours, knowledge and
skill that enable a person to handle the requirements of the job (Basmawi & Usop,
2016; Hancock et al., 2019).

Although there are different approaches to developing organisational competency
profiles, the most common are at the individual job level or the organisation level
(Podmetina et al., 2018). Sengupta et al. (2013) detailed the stages involved in

organisational competency profile development as follows:

a. conducting background and research about the competencies;
b. Identification of competencies;
C. competency assessment;

d. documenting and reporting the results of the process.

Although, in most cases, technical and operational skills are not readily available,
training should be conducted to develop the overall underlying competencies to suit
the required skills needed in that organisation. Hence, the developmental aspect of
competency profiling through competency literacy becomes necessary to ascertain the
operator’s underlying attributes and integrate them with the organisational standards.

The competency model presented by Boyatzis (1982:10-39) shows that, to attain a

18



specific competency standard in an organisation, three major demands must be
considered: the employee’s competencies, the competencies demanded by the task,
and the organisational environment. Addressing these will help ascertain the vital

attributes of key positions within the organisation (Shet et al., 2017; Shah, 2016).

Similarly, Draganidis and Mentzas (2006) emphasised that organisational competency
profile development is the process of scheduling activities to upgrade the proficiency
levels of the competencies among employees. Hence, the expected result of
developing a competency profile in an organisation is for excellent job performance
from employees, which helps to meet organisational goals.

The developmental chain for an organisational competency profile identifies the stages
involved in the growth of the competency profile within the organisation. The chain
begins with the clarification of organisational goals, values and standards. This stage
gives a breakdown of the vision and expectations of an organisation. The second stage
focuses on identification of technical and operational skills needed for the organisation
to achieve its goals. When the needed organisational skills have been identified,
competency literacy education should be adopted to develop and improve employees’
knowledge (Henriksen et al., 2016; Ungerer, 2016). However, employees’ abilities and
attitudes should be measured to ascertain the level of efficiency of their technical and
operational skills, which, at the efficient level, informs excellent job performance (Sailer
et al.,, 2017). The developmental chain for an organisational competency profile
provides the mechanism for the organisation to achieve its goals and maintain its

values and standards.

2.4.1 Organisational Competency Profile Management

Organisational competency profile management may sometimes be confused with
organisational competency profile development. In essence, competency profile
management is more holistic to an organisation as it comes after a competency profile
has been developed. Competency profile management deals more with secondary
elements within the organisational structure (Koh et al., 2017; Stepanenko &
Kashevnik, 2017). Accordingly, organisational competency profile management
focuses on three different levels: organisational, positional and individual. The
management of these levels is centred on the organisational competency profile, which

is employed as a structure in different organisations (VIok, 2017).
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The aim of analysing organisational competency profile management is to simplify the
behavioural, functional and multi-dimensional competency components within the
organisation. Analysing the organisational management structure of a competency
profile requires an understanding that an organisation’s excellent performance is a
function of the variables that are included in their management structure (Vladova et
al., 2017). The competency profile management structure should therefore be
segmented into four areas: intellectual capital management, human resource
management (HRM), knowledge management, and process and performance

management (Hintringer & Nemetz, 2011:288).

Intellectual capital management occupies the operational head of this structure, as the
remaining departments are secondary to it. The organisational competency profile falls
under human capital management, which informs HRM, knowledge management, and
process and performance management. Similarly, HRM is responsible for recruitment,
training, talent management and successor planning to meet the vision and goals of
the organisation (Podmetina et al., 2018; Vlok, 2017). According to Stepanenko and
Kashevnik (2017) and Obeidat et al. (2015), the knowledge management department
identifies knowledge needs, as well as providing the resources for the documentation
of the identified knowledge. The process and performance management department

formalises the whole process and ascertains future competency requirements.

The aim of the entire structure is to provide a standardised competency profile
structure, which helps in meeting organisational goals, achieving organisational

optimal performance, and fostering professionalism.

2.4.2 Benefits of Organisational Competency Profiling

Developing an organisational competency profile has many benefits for both the
organisation and its employees (Basmawi & Usop, 2016; Connor, 2016). It provides a
comprehensive basis for organisational development and performance, as detailed

below:

e provides the basis for recruitment and selection;
¢ helps identify skills, strengths and gaps among employees;
¢ targets skills gaps for development;

e creates employee development plans;
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e develops training programmes that address the skills needed for organisational
success; and

¢ helps identify overlapping job roles.

2.5 Competency Profiling in Automated factories

The new buzz word for today’s technological era, known as the fourth industrial
revolution, is “industrial 4.0”. It has influenced most areas of automation in many
organisations, which in turn has influenced automated job specifications. Recent
technological developments including cyber-physical systems such as sensors, the
Internet of Things (loT), or smart networks and robotic machines have increased the
need for competent employees in the world’s automated factories, in the quest to meet
the challenges the world is facing today. These include the rise of resource and energy
efficiency, production, demographic changes, to mention but few. Because of these
developments, in 2009, the Automation Federation, in association with the
Employment and Training Administration (ETA) of the US Department of Labour
(DOL), launched the Automation Competency Model (the first produced by the DOL).
Leaders of the automation industry and ETA staff worked together to develop this
comprehensive competency model for automation careers, to help and increase the

number of those who pursue careers in this vital profession.

The Automation Competency Model clearly states the skills an employee needs to
effectively perform the tasks required in automation careers. However, the process of
implementing this model, which is an example of organisation competency profiling,
has been identified as the lifeline that could integrate these concepts into a practical
context (Longo et al., 2017; Shah, 2016). Most developed nations have adopted
competency profiling to identify the specific skills, knowledge, attitudes, and
behaviours needed to accomplish an operational task in automated factories (Emami,
2017; Vladova et al., 2017). In reality, the concept of competency profiling in automated

factories is diverse, as different factories perform differently.

Moore et al. (2002:315) emphasised that competency profiling in an organisation takes
two directions: firstly, establishing the proven ability to perform a job competently
according to the organisational standard; and secondly, a set of behaviours the
employee must display in order to perform the tasks and functions of the job with

competence. This means competency profiling in automated factories should focus on
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identifying the behavioural competency of the employee, as well as the required
technical competence needed to attain excellent performance in their duties (Kassem
et al.,, 2018; Walker et al., 2016). However, challenges exist in integrating and
managing both behavioural and technical competency, hence the critical need for

profiling in automated factories.

The iceberg analogy illustrated in Figure 2.1 demonstrates the value of looking at the
overall picture of the competencies needed for excellent automated job performance:
It is very easy to see the tip of the iceberg but the majority of its bulk is hidden under
the water. Behavioural competency is difficult to identify and manage, and is mostly
needed to enable individuals to exercise the skills they have developed to perform the
job (Wayne & Simpson, 2013).

identify

Difficult to identify and

Figure 2.1.Iceberg Analogy of Competency Profiling (Adapted from Handayani &
Siswoyo, 2017; Sanghi, 2016

The iceberg analogy identifies two levels of competence that need to be managed to
attain professionalism in automated factories. First, the technical competencies, which
include skill, knowledge and ability, set by organisational standards to perform in the
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job context; and second, the behavioural competencies, which includes the self-
concepts, traits and motives of the employees. The technical competencies are visible
and easy to manage because they are included in the standards and guidelines of an
organisation (Handayani & Siswoyo, 2017; Sanghi, 2016). The behavioural
competencies embedded in the behaviour of the employee are difficult to identify and
manage (Mathur & Hameed, 2016). This is why competency profiling in an automation
factory must integrate and manage both technical and behavioural competencies to

attain organisational objectives.

Gavin (2012) emphasises that the shortage of skilled automation professionals can no
longer be ignored. He adds that ignoring this will widen the gap, which will encourage
outsourcing and lack of interest in the profession. It is therefore important to identify,
define and develop the competencies required by automated factories. It has also been
suggested that factories should begin to develop their own automation talent, relevant
to their own automation needs (Gavin, 2012; Shellabear, 2002:16). Development and
training should therefore not be seen as events but as a process that needs to be
carefully planned; and factories should continuously work on developing their talent
from one level to the next (Wayne & Simpson, 2013).

2.6 Research Gap in the Literature

A research gap is defined as an area in the research about which the researcher is not
able to reach a conclusive decision due to insufficient information, either from the
research data or from literature reviews (Robinson et al., 2011). The world of research
is growing, so key issues are emerging that need researchers’ attention to ensure they
can provide adequate supporting evidence for making informed decisions. (Robinson
et al., 2013; Rowbotham et al., 2016; Visvanathan, et al., 2017).

This section pinpoints a gap in the literature that has raised concerns about the
completeness of the current study. The current study aimed to provide information that
would identify the competencies for Robolab operators within the Robotic laboratories

in the cement factories.

Factories with Robolab systems place a premium on competency as a source of
advantage in achieving excellent professionalism in employee’s job performance (Fu
et al., 2017). It is evident from previous studies that employees’ competency in a
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Robolab is positively related to their optimal job performance (Hee Lee & Shvetsova,
2019). Scholars maintained that most automated system employees who are
exceptional in their performance possess the competencies needed for automation
operation (Hee Lee & Shvetsova, 2019; Rios et al., 2017). However, the positive impact
of competency profiling was only established from the holistic automation organisation
context, thereby neglecting the integration into the profile of the extended factory
structure where most Robolab systems are used. In other words, the concept of
improving professionalism in Robolab operators, especially in South Africa, is yet to be

included in the literature.

Although there is a positive correlation between competency profiling and excellent
automation job performance, Figure 2.2 illustrates the gap in the literature about the
integration of the factory competencies and Robolab competencies required for

professionalism in a Robolab employee’s job performance.

Required
Factory
Competencies

Robolab Factory COMPETENCY
Structure PROFILING ’

INTERFACE

Technical Competency;
Administrative Competency;
Behavioural Competency

Factory Goals; Objectives;
Values and Standards

COMPETENCY LITERACY

EXCELLENT PROFESSIONALISM IN EMPLOYEES JOB
PERFORMANCE

Figure 2.2 Gap in the Literature with Regard to Competency Profiling and Robolab

Organisational Structure
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Figure 2.2 shows the positive impact of integrating the required factory competencies
and the required Robolab competencies on employee performance. The interface
represents the structural integration of the variables found in both the factory’s
competencies and the factory’s goals, objectives, values and standards. However, a
competency profiling structure for the Robolab operators in the cement factory has not
been extensively exploited.

There are few arguments on the different approaches to achieving Robolab
competency profiling (Tafazoli & Gomez Parra, 2017). This makes it difficult for
policymakers to be concerned about the process of enhancing professionalism and
optimal performance among Robolab operators. Hence, the purpose of this study to
identify the specific competency profile that enhances the professional operation of the
Robolab operators. As much as competency profiling in Robolab enhances employees’
performance, it has also been ascertained that there is a positive relationship between
competency profiling and improved state of Robolab system in the cement factory

structure (Cooney et al., 2018; Tafazoli & Gomez Parra, 2017).

2.7 Conceptualising Competency Profiling Towards Professionalism of the

Robolab in Cement Factories

The analysis of competency profiling in automated factories, as presented in Section
2.5 of this study, shows that competencies are two-fold, namely technical and
behavioural competencies. This informs the behavioural and technical relationship
between Robolab competency profiling and employees’ job performance indicated in
Figure 2.3. In essence, the aim of competency profiling for the Robolab system in the
cement factory is to maintain a high standard and to improve employees’ competency
level for excellent professional performance (Cooney et al., 2018; Tafazoli & Gomez
Parra, 2017). The organisation should be aware that improving the competency of the

Robolab operator will also improve the behaviour of the operators.

A conceptual framework was used in this study to synergise the relationship between
the needed competency structure for Robolab in the cement factory and
professionalism in operation amongst employees. The conceptual framework is the
researcher's synthesis of the literature to explain the concept (Ravitch & Riggan, 2012).

It demonstrates an understanding of how variables connect with each other in the
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study. Strong conceptual frameworks capture real ideas in a manner that can be easily
remembered and applied (Eldridge et al., 2016).

Since there is limited literature in the area of competency profiling in Robolab, Figure
2.3 provides a theoretical framework of competency profiling in the Robolab of the
cement factory.

Operational
Attitude

Operationa
Experience

Competency
Profiling Output

L]

Robolab Cement Factory Competencies

Automation Measurement & Technical Control Quality Maintenance &
Fundamentals Actuation & Integration Assurance Equipment Safety

Figure 2.3 Conceptual Framework of Robolab Competency Profiling in a Cement
Factory

The competencies required for a Robolab operator in the cement factory inform the
competency profiling within the factory. However, a competency profiling structure is
different in different automated factories (Tafazoli & Gémez Parra, 2017).

The output of competency profiling produces variables that enhance employees’
operational ability, skills, attitude and experience (Basmawi & Usop, 2016; Hoffmann,
1999). Hence, the holistic integration of the competency profiling of Robolab operators
in the cement factory not only enhances the organisational ability of the Robolab to
achieve company objectives, but also helps the employees improve their technical and

operational skills. During this process the managers of the Robolab in the cement
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factories play a role in achieving organisational goals, as well as the operators (Cooney
et al., 2018; FLSmidth, 2016).

2.8 Chapter Summary

Competency profiling has been identified from the literature as providing an adaptive
structure for technological changes within cement factories with Robolabs. This
chapter discussed the literature concerning competency profile development and
management in organisations, as well as the benefits of organisational competency
profiling. The review of the literature assisted in conceptualising how competency

profiling can increase professionalism in Robolabs in cement factories.

The next chapter focuses on the research methodology used to conduct the empirical
part of this study.
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CHAPTER 3.
RESEARCH METHODOLOGY

3.1 Introduction

This chapter explains the research design and methodology used in conducting this
study, as well as the method of data analysis and the ethical considerations of the

study.

Bresler and Stake (2017) defined research methodology as the path that the
researcher has taken to get to the data collected for the study, which includes the
theoretical and philosophical assumptions of the research. It also delineates the
researcher's selection of the approach to conducting a research project by specifying
the tools employed in the research (Leedy & Ormrod, 2010). The tools include the data

collection, manipulation and interpretation mechanisms that the researcher uses.

Research involves systematic, controlled, valid and rigorous exploration and
description of what is not known, as well as the establishment of associations and
causation that enable accurate prediction of results under a set of conditions. Using
appropriate methods is an extremely important feature of the research process. It
includes identifying knowledge gaps, verifying what is already known, and identifying
past mistakes and limitations (Angell et al., 2015; Wildemuth, 2016). Hence, Creswell
(2014:42) argues that research methodology is guided by a philosophy of research that
amplifies the study's broader understanding. Figure 3.1 illustrates the research

process followed.

28



Research design:
Strategy chosen to
integrate different
components of the
study:

Case study

Data analysis and
interpretation

Research

Data collection:

Face-to-face
interview

Semi structured
Notes
Transcripts

Research
method

Qualitative
research: Seeking
to compile

competency
profile through
exploratory and
descriptive case
study

Sample: Experts
in the field:
Robolab
operators,

Suppliers of the

system, Managers

of the system in
the industry

Research Ethical
issues throughout the
study

Ethical clearance with
Research Ethics
Committee

Participants:

e Voluntary

e  Truthful

e Rightto
privacy

e Rightto be
informed

e Protection
Researcher:

e Purpose of
research

o  Obijectivity
o Confidentiality

e Dissemination
of faulty
conclusion

Figure 3.1 Research Methodology and Processes

The choice of research methodology is based on the connection between the problem
under investigation, the study objectives, the knowledge of the field of study by the
researcher, the variables concerned and the study motivation. Table 3.1 presents an
outline of the research questions together with the corresponding research approach,

methods of data collection and analysis necessary to address the
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Table 3.1: Outline of Research Methods per Research Question

Research question Research Sample and Data analysis
Approach Data collection | method
method
What are the requisite Exploratory Interview, Inductive
competencies, to be included in a and company thematic
competency profile, that will descriptive documents analysis
enhance the professional operation | case study
of the Robolab operator in a
cement production factory
What are the requisite technical Exploratory Interviews, Data analysis
and behavioural competencies that | case study company
other companies are using in South documentations
Africa and in other countries in
similar operations?
What competency gaps and Qualitative Purposive and Thematic
challenges exist in a Robolab Interviews convenient analysis
cement factory? sampling
Interview
What are the benefits of and Qualitative Purposive and Analysis of the
recommendations for an effective interviews convenient literature and
Robolab operating system? sampling transcript
Interview themes

This chapter aims at addressing the rationale for the research methodology and
methods employed in this study. Its sub-sections therefore address the following: the
research approach, research design, study population, sampling method, data
collection techniques and process, method of data analysis, research rigour and

research ethics.

3.2 Research Approach

A research approach includes the strategic guidelines and processes used in research,
starting with the philosophical assumption of detailed data collection, analysis and
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interpretation methods (Creswell, 2014:31; Lincoln et al., 2011). The research
approach informs research design and data collection methods, data analysis and the
rationale for the entire process. Similarly, a research approach can be viewed as a
conventional guiding principle for research practice (Joshua, 2016). According to
Benoot et al. (2016); Bresler and Stake (2017); and Creswell (2014:31), the three major
approaches in research are quantitative, qualitative and mixed-method (combining

quantitative and qualitative).

A qualitative method was adopted in this study, as informed by the research questions.

3.2.1 Qualitative Approach

A qualitative approach to research is an approach used to explore and understand the
meaning ascribed to a social or human problem by individuals or groups. The research
process involves emerging questions and guidelines, data typically collected in the
participants’ settings, inductively building data analysis from particular to general
themes, and interpretation of data (Creswell, 2014:32; Teherani et al., 2015). Those
involved in this type of investigation support a way to look at research that honours an
inductive style, a focus on individual meaning, and the importance of investigating
complex situations. Detailed below are a few characteristics associated with a

qualitative approach, as posited by Creswell (2014:234):

e Natural setting: The researcher will normally collect the data at the site where the
participants are actively experiencing the problem that is being investigated;

e Researcher as a key instrument: Qualitative researchers themselves collect the
data that derives from studying documents, observing behaviour, or interviewing
participants;

e Multiple sources of data: Qualitative researchers collect data in different ways,
such as from interviews, observations, documents and audio-visual information,
rather than relying on a single source of data;

e Inductive and deductive data analysis: Qualitative researchers build their
patterns, categories and themes from the bottom up by organising the data into
increasingly abstract information units;

e Participants’ meanings: The researcher always upholds the true meaning of the
participants’ perception of the problem, learning the participants’ issues without

bringing the researcher’s bias into it.
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e Emergent design: The initial research plan can change as the researcher starts to
collect data;

e Reflexivity: Enquirers reflect on how their role in the study and their personal
background, culture and experiences can shape their interpretations, such as the
themes they advance and the meaning they ascribe to the data; and

e Holistic account: Qualitative researchers attempt to develop a complex picture of
the issue or issue being studied. This involves reporting multiple perspectives,
identifying the numerous factors involved in a situation, and generally sketching the

emerging larger picture.

Qualitative approaches follow a different scholarly enquiry from quantitative
approaches to research. Although the procedures are similar, a qualitative approach
deals with text data and not with statistical data (Lewin et al., 2015; Teherani et al.,
2015). Since this study is conducted to provide a solution to a real-life situation, it is
expected that employing a qualitative approach will provide a solution to the research

questions raised in this study, as well as helping to achieve the research objectives.

3.3 Research Design

Research designs are types of enquiry within qualitative, quantitative, and mixed-
method approaches that provide specific guidance for research procedures (Creswell,
2014:41; Lewis, 2015). A research design highlights the master action plan that needs
to be followed in order to achieve the study's objectives. According to Creswell
(2014:42), research designs are the detailed mapping of the research process; that is,

the data collection, data analysis and manner of report writing.

Over the years, the number of designs available to researchers has grown, mainly due
to the availability of computers and software that can handle and analyse complex
data. There are therefore different kinds of qualitative design, namely narrative
research, phenomenology, grounded theory, ethnographies and case study design
(Abdulkadiroglu et al., 2017; Creswell, 2014:41).

Due to the nature of this study, where the case does not have all the information, the
researcher had to gain an understanding of cement factories in South Africa and other
countries in order to assist a specific cement factory in answering the research

guestions. For this reason, this research took the form of an explorative and descriptive
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case study of the Robolab and its operators within a selected cement factory in South
Africa.

3.3.1 Case Study Design

A case study is a qualitative methodology that that does not use generalisation (Alpi
& Evans, 2019:1). It is a research design that is used in its real-life context to generate
a thorough, multi-faceted comprehension of a complex issue (Saunders et al.,
2009:177). Harrison (2017) and Yin (2012) posit that a case study design is normally
used when a researcher wants to establish an in-depth understanding of a single or
small case set in the real context. Case studies are also used to explain, observe and
explore other phenomena within the real-life setting in a quest to shed more light on
why something happened the way it did (Verner & Abdullah, 2012:870). Case study
design can be used in multiple disciplines, such as the social sciences, education,
business, law and health (Mills et al., 2017:1).

Yin, 1989 (cited by de Weerd-Nederhof, 2001:513) gives a more technical definition —

“A case study is an empirical inquiry that:

¢ investigates a contemporary phenomenon within its real-life context; when
¢ the boundaries between phenomenon and context are not clearly evident: and in
which

e multiple sources of evidence are used”.

The essence of a case study is to discover why a decision was taken, how it was
implemented and what the outcome of the decision was (Yin, 2014).

A case study is a study that selects one case or a small number of cases in their real-
life context and analyses qualitatively the scores obtained from these cases. It should
be able to capture the complexity of a single case, as that case has unique complexities
and has a very special interest (Kannan et al., 2015; Tetnowski, 2015). Baxter and
Jack (2008) looked into the phenomenon of case study methodology as a way to
provide tools for researchers to study complex phenomena within their context, and
allow the researcher to define the case and the unit of analysis. The authors are of the

view that defining the case is not easy.
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There are three main categories of case study: exploratory, descriptive and
explanatory (Zainal, 2007:3):

e Exploratory case study: Seeks answers to “how” and “why” questions. It explores
any phenomenon in the data as a point of interest to the researcher (Zainal, 2007:3).
It would normally be conducted for a problem that has not been studied clearly; it is
used when the researcher seeks to explore interventions that had no clear single
set of outcomes (Baxter & Jack, 2008:547; Shields & Rangarajan, 2013).

e Descriptive case study: Describes the natural phenomenon that occurs within the
data in question (Zainal, 2007:3). It is used to describe an intervention or a
phenomenon and the real-life context in which it occurs (Baxter & Jack, 2008:548).

e Explanatory Case study: Seeks answers to “how” and “why” questions. It is used
to explain presumed causal links in real-life interventions that are too complex for a

survey or experimental strategies (Baxter & Jack, 2008:547).

The case study has gained a reputation as an effective methodology for investigating
and understanding complex issues in the real-world setting (Harrison et al., 2017:2).
According to Harrison et al. (2017:2) and (Mills et al., 2017:1), the case study
methodology has developed substantially over the last 40 years, and changes and
progress have slowly moved the case study from historical approaches to reflect the
preferences and perspectives of individual researchers and how they interpret their

case study research.

Qualitative researchers have suggested that a case study lacks the rigour and
generalisation to put what has been learned in a case study into practice (Alpi & Evans,
2019:2). However, Alpi and Evans (2019) clarified that the rigour of a case study comes
from the research design and its components. Yin (2014) explained that these
components are (a) the study’s questions; (b) the study’s proposition; (c) the unit of
analysis; (d) the logic linking the data to propositions; and (e) the criteria for interpreting
the findings (Yin, 2014).

This study adopts both exploratory and descriptive case study design to identify a
specific competency profile that can enhance professional operations in the Robolab
section of a cement factory. The choice of study design lies in the fact that the
competency profile for the Robolab system in the cement factory has not been
explored. In pursuit of documenting the competency profile for the Robolab operators,
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the researcher sought answers that did not lie only within the cement factory
concerned: The researcher had to look also at what are other companies with a similar

system had put in place in order to operate the system effectively.

Interviews were conducted to gain an in-depth understanding of the competencies
needed for Robolab operators. The researcher expected them to help obtain data that
would help solve the problem statement of the study, achieve the study objectives, and
clear up the uncertainty between the phenomenon and the real-life context under

investigation.

3.4 Population and Sampling Method

A sample is a fraction of a population selected to represent the whole, which must
include elements with common characteristics. The selected sample is used to collect
the data necessary for the study (Awoniyi, et al., 2011; Creswell, 2014:41). According
to Cohen et al. (2011), the population selected can affect the success or failure of the

study. The researcher needs to consider a suitable sampling strategy carefully.

It is important to emphasise here that sample-based generalisation of results is the
primary purpose of sampling, as well as a major concern in any scientific research
(Etikan et al., 2016). A representative sample will ensure that the researcher is able to
draw meaningful and trusted conclusions about the entire population. According to

Cohen et al. (2011), there are two dimensions of sampling:

e Probability sampling: Mostly used in a case where the researcher wishes to make
a generalisation and seeks representatives of the wider population.
¢ Non-probability samples: Mostly used by a researcher who is targeting a particular

group, knowing that the sample does not necessarily represent the wider population.

For this study, a purposive and convenient non-probability sampling method was
employed because the researcher was targeting those who were using a Robolab

system similar to that in the cement factory.

3.4.1 Research Population

Real-life research is interested in understanding a social phenomenon involving a
population of some kind. A population is therefore all the people or things in a given

category or group of categories (Waller et al., 2015:62). Accordingly, Saunders et al.
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(2009:212) posit that a population is the full group of potential participants amongst
whom the researcher wants to conduct the research for the study. It is noted from the
literature that, although different authors define population differently, they still capture
the same meaning: For example, Avwokeni (2006) considers the population of a study
as the collection of all participants qualifying for the study, whereas Akinade and
Owolabi (2009) consider a population to be the total set of observations from which a

sample is drawn for a study.

A research population has been classified into different types, including population
listed, homogeneous population, heterogeneous population, non-listed population,
group population, dispersed population, population grouped, target population and
accessible population (Adedokun, 2003; Akinade & Owolabi, 2009).

For this study, companies that used the Robolab system, and the Robolab operators
and service providers in South Africa and other countries were the population. The
researcher’s choice of the study’s population was informed by the context of the study,
wherein the cement factory in the study was the only one in the cement industry in
South Africa that had a fully automated Robolab system, so not all the answers to the
research question could be obtained from it. Pre-investigations showed that there was
a mining laboratory in Northern Cape that had a similar system, but the system’s

service provider does not provide customers with a competency profile for the system.

3.4.2 Non-Probability Sampling

According to Link (2018:3), in non-probability sampling methods, sampling proceeds
without knowing the probabilities of selection. The researcher makes the rules as to
who will be included in the sampling, or the potential respondents themselves make
the decision to be included through self-selection. Cohen et al. (2011:155) affirm that
the non-probability sampling method is normally used when the researcher is targeting

a particular group.

In this study, the aim was not to generalise the competency profile of Robolab
operators, but to determine the competency profile of Robolab operators of a specific
Robolab supplied by a specific manufacturer to the cement industry, so non-probability

sampling was suitable.
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3.4.2.1 Purposive Sampling Method

Purposive sampling is a non-probability sampling method where the researcher selects
a fraction of the whole population based on their knowledge and professional
judgement of the subject under investigation (Saunders et al., 2009:237). The process
involves purposively selecting individuals from the population who can best provide
answers to the research question. Hence, companies that had a similar system, and
Robolab service providers and operators in South Africa and other countries were

selected.

3.4.2.2 Convenient Sampling Method

Contrary to probability sampling, where unit selection is performed randomly,
convenience sampling occurs when the units selected for inclusion in the sample are
the most available and accessible (Creswell, 2014:41; Saunders et al., 2009:241).
Similarly, Waller et al. (2015:68) are of the view that convenience sampling is the
selection of easily available participants in a study. The effectiveness of the sampling
strategy adopted by the researcher depends purely on the researcher, so there is no
one best method that can be prescribed for all researchers. Their choice will depend

on the nature and objectives of the study (Palys, 2008).

The number of participants in the cement industry who can provide adequate data
about competencies in Robolab systems is small. The Robolab operators and service
providers in selected cement factories in South Africa were chosen based on their

availability and accessibility.

3.4.3 Sampling Size

Since the inclusion of all members of the population is usually not feasible, researchers
select some members to participate in their study. How they do that is called sampling.
The size of the sample should be enough to provide information that reflects the
interests of the whole population. According to Boddy (2016:427), qualitative research
has been criticised many times in the literature for not explaining the sample size used
in the research. The question of how large the sample must be in order to obtain the
necessary response has been asked many times (Dworkin, 2012).
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It appears that the sample size for qualitative research is often smaller than that in
quantitative research, because qualitative research is more concerned with gathering
an in-depth understanding of a phenomenon, of “how” and “why” issues, processes or
situations (Chatterjee & Diaconis, 2018). Qualitative sample sizes should be sufficient
to obtain reliable data to describe the phenomenon of interest and address research
objectives. As such, the qualitative researcher’s goal should be to achieve saturation
and informational redundancy. Thus, qualitative research achieves saturation when
additional participants in the study would not provide additional perspectives or

information to details already obtained (Waller et al., 2015:70).

For grounded theory, Morse (1994) emphasised that 30-50 participants are
reasonable, while Creswell (1998) recommended only 20—-30. For phenomenological
studies, Creswell (1998) suggested approximately 5-25 participants, and Morse
(1994) suggested at least six.

Considering the accessibility and availability of suitable participants in this study, seven
Robolab operators and five service providers were selected for interviews. The final
sample size of participants depended on the attainment of saturation and informational

redundancy.

3.4.4 Sampling rational

The aim of this study was to develop a competency profile for the Robolab operators
in a cement production factory in South Africa. This study would have been easy if the
competency profile were available in the country or even in other countries. The skills
to operate the Robolab system are not readily available in South Africa, so the study
relied on interviews with Robolab laboratory operators from companies that were using
the Robolab within the cement industry or another relevant industry. The population
used could only be from companies that had the Robolab or that supplied it. The
participant sample was made up of those who were willing to participate in the study

and the researcher could not find more participants from other companies.

3.5 Data Collection Methods

Different methods and techniques can be used to collect qualitative case study data,

namely questionnaires, interviews, documents, archived records, direct observations,
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participant-observation and physical artefacts (Alpi & Evans, 2019:2; Creswell,
2014:239; Oates, 2008). However, the choice of data collection technique depends on

the research approach adopted in the study.

Since this is an exploratory and descriptive case study, current competency profiles of
laboratory analysts who were intended to operate the Robolab for the company were
analysed. The relevant managers in other companies were interviewed in an attempt
to identify the competency needed for the Robolab operators and to identify the gap
between the currently available competencies and the competency profile developed
from this study.

3.5.1 Interview Method

An interview is a type of data collection instrument that establishes a conversation
between individuals or groups of individuals. Tracy (2013:138) defines an interview as
a purpose-based conversation that should be organised in such a way as to serve the
purpose. Interviews are classified as guided conversations to structure queries (Yin,
2009:106). The main purpose of an interview is to obtain an inside view of the
experience, beliefs and motivations of individuals on a specific topic or subject under
investigation (Gill et al., 2008).

There are three types of interview: structured, unstructured and semi-structured (Kallio
et al.,, 2016; Thomas, 2011:162). Researchers therefore need to identify which
interview is more suitable for their study. The interview method of data collection
focuses on key issues that need to be addressed, and allows the interviewer and
interviewee to reflect on questions or answers for clarity (Thomas, 2011:163; Gill et al.,
2008). According to Thomas (2011:162-163) and Gill et al. (2008:291), structured
interviews are verbally administered questions, where the interviewer asks specific,
predetermined questions with little or no deviations, while unstructured interviews are
like conversations with the interviewee, with no list of questions for the interviewee. In

fact, the interviewee sets the agenda and it can be time-consuming.

Table 3.2 illustrates the strengths and weakness of semi-structured interviews, as
posited by Yin (2009:102) and Gill et al. (2008). The table informs the researcher what

strengths and weaknesses to note when conducting the interviews.
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Table 3.2 Strengths and Weakness of Semi-Structured Interview (Adapted from Gill et
al., 2008; Yin 2009:102)

Strength Weakness

It focuses directly on the case topic It can be biased due to poorly constructed
guestions
Provides participants with guidance Reflexivity — the interviewee might give

what the interviewer wants to hear

The approach is flexible as it allows the

elaboration of information

3.5.2 Semi-structured Interviews

Semi-structured interviews combine the best of structured and unstructured interviews.
They address key issues and allow both interviewer and interviewee to reflect and ask
follow-up questions for clarity (Thomas, 2011:163; Gill et al., 2008:291).

For this study, a semi-structured interview was adopted, to enable more questions,

observations and follow-up questions to be asked.

3.5.3 Interview Process

An interview process is a pre-planned event, which means the discussion agenda is
set before the interview begins; it can be done face-to-face, by telephone or through

email. Participants were invited to participate in this study by email.

According to Qu and Dumay (2011), the interviewer needs to maintain the flow of the
interview process by maintaining a positive relationship with the interviewee and avoid

being bias throughout the interview.

Due to the location of the participants, three modes of interview were used, namely the
face-to-face interview, telephonic interview and sending the interview questions by
emails. The first email was an introductory email (Figure 3.2) explaining the intentions

and reasons for the invitation.
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Figure 3.2 Example of an invitation email sent to participants

A second email requested an interview, with an attachment of possible interview

guestions as in addendum C. The participants gave their consent and confirmed their

availability for the interview by email. The interview questions were structured to

answer the research questions outlined in Section 1.6. Participants were notified of

their rights to withdraw from the interview at any point if they felt they could not

continue, and permission to record the conversation was obtained.

Table 3.3 Interview schedule

Interviewee | Interview date | Interview Interview Designati | Duration of

number location on the
interview

1 01/11/2018 Kuruman Face-to-face | Manager 1.5 hours

2 01/11/2018 Kuruman Face-to-face | Manager 1.5 hours

3 02/10/2018 Kuruman Face-to-face | Operator 1 hour

4 30/10/2018 Johannesburg Face-to-face | Service 1.5 hours

manager
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Interviewee | Interview date | Interview Interview Designati | Duration of
number location on the
interview

5 30/10/2018 Johannesburg Face-to-face | Service 1.5 hours
Manager

6 03/11/2018 Johannesburg Face-to-face | Manager 1.5 hours

7 04/11/2018 India Email Service 2 hours
Manager

8 04/11/2018 Denmark Email Service 2 hours
Manager

9 04/11/2018 Germany Email Manager 2 hours

10 06/11/2018 Lichtenburg Telephonic Operator 1 hour

11 06/11/2018 Lichtenburg Telephonic Operator 1 hour

12 06/11/2018 Lichtenburg Telephonic Operator 1 hour

13 06/11/2018 Lichtenburg Telephonic Operator 1 hour

The interview question had two sections, the first of which focused on obtaining
information about the personal profile of the participants, and the second of which
comprised the questions related to the objective of the study.

The interview session started with the interviewer introducing herself, along with the
objectives of the research. The interviewer asked for the consent of the participant to
take part in a recorded interview. Some participants agreed to be recorded and some
did not. For the participants who did not agree to be recorded, the researcher took
notes and followed up by telephone for more clarity where needed. The researcher
proceeded to ask questions as they were structured according to the interview guide,
and gave the interviewee sufficient time to answer the questions, and elaborate if they

wished.

Thomas (2011:171) advises that all data needs to be examined and that electronic
copies should be made of all the raw data. Hence, an electronic folder of all collected

data was created for each participant and stored on a laptop and an external hard drive
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to avoid loss of data. A secondary working folder was created on the laptop, where
data could be highlighted or underlined or notes could be added to the data. This was

done so that the raw data was available in case the working folder was corrupted.

3.6 Method of Data Analysis

Qualitative data analysis is a process of transforming the collected data into a form of
explanation, understanding or interpretation of the individuals and situations under
investigation. Accordingly, qualitative data analysis is typically based on an
interpretative philosophy. It is important for the researcher to keep in mind that
interview data collection and analysis can occur concurrently (Baxter & Jack, 2008;
Creswell, 2014:246). As data is collected, it can also be analysed in order to maximise
the concept. Qualitative data analysis is the categorisation and interpretation of
linguistic (or visual) material to express implicit and explicit parameters and context-

making structures in the material and what is represented in it (Creswell, 2014:245).

Qualitative data can be analysed using two fundamental approaches, namely
deductive and inductive approaches (Burnard et al., 2008; Saunders et al., 2009:489).
Case study researchers often use the inductive approach. Sekaran and Bougie
(2016:350) point out that qualitative data analysis includes content analysis, thematic
analysis, narrative analysis, discourse analysis, framework analysis and grounded

theory.

For this study, a thematic method of data analysis was employed.

3.6.1 Thematic Analysis

Thematic analysis is a data analysis tool used to determine the presence within texts
or sets of texts of certain words or concepts. It involves a procedure for categorising
verbal or behavioural data for classification, summary and tabulation purposes
(Sekaran & Bougie, 2016:350; Stemler, 2015). The idea is to examine the meaningful
and literal content of qualitative data collected. Thematic data analysis identifies
themes and categories that emerge from the data (Sekaran & Bougie, 2016:350). This
process involves discovering themes in the interview transcripts and attempting to
verify, confirm and qualify them by searching throughout the data, and repeating the
process to identify further themes and categories (Burnard et al., 2008). The
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researcher needs to organise the data, identify the framework, sort the data into the
framework, and use the framework in descriptive analysis.

3.6.1.1 Organising the Data

This step involves transcribing data, translating it, cleaning it and labelling it (structuring
and familiarising). The first step in data analysis is to transcribe and manage the data
collected (Stuckey, 2015:7). After this stage, the researcher read through the data and
prepared it to be analysed using the ATLAS.ti 6 as recommended by Friese (2019:5).
Before the researcher can load the data on ATLAS.ti, files need to be prepared as per
its specifications; for example, data must be in Word document format and the right

margins need to be about 7 cm in order to leave room for the software activities.

3.6.1.2 Identify framework

This step helps to structure, label and define data and the coding plan. Transcripts
from the recordings were prepared and a comprehensive table of all participants and
their responses was put together to ensure that all responses from all participants were

captured.

3.6.1.3 Sort Data into Framework

This step involves coding the data and modifying the framework. Coding can be done
manually or by using qualitative data analysis software such as ATLAS.ti 6.0, NVivo,
HyperRESEARCH 2.8 (Stuckey, 2015:7). According to (Saldana, 2013:3) coding in a
qualitative enquiry is a word or short phrase that symbolically assigns a summative,
salient, essence-capturing and or evocative attribute to a portion of language-based or

visual data.

The data was prepared for ATLAS.ti coding and themes.

3.6.1.4 Use Framework in Descriptive Analysis

This step arranges the responses in categories and identifies recurrent themes (Smith
& Firth, 2011:3). During this process, the researcher ensures that the captured themes
represent the participants’ responses. This was achieved by cross-referencing the

themes to the transcripts.
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Thematic analysis offers several advantages, which include providing insight into
complex human thinking and language usage models, providing valuable
historical/cultural insights over time by analysing texts; it is therefore at the heart of
social interaction (Smith & Firth, 2011:3).

3.7 Trustworthiness

Trustworthiness is necessary in both quantitative and qualitative studies. Its focus in a
guantitative study is on establishing the validation and reliability of the instrument used
in the study. In a qualitative study, it addresses how the researcher establishes that
the findings in the study are credible, transferable, confirmable and dependable
(Creswell, 2014:240). Gunawan (2015:4) is of the view that many qualitative
researchers fail to give an adequate description of their assumptions, methods and

data analysis in their research reports.

It is necessary for researchers to ensure they establish the protocols and procedures
necessary for them to be considered worthy of consideration by readers (Connelly,
2014:2; Elo et al., 2014:2). As cited by Elo et al. (2014:2) and Connelly (2016:1),
Lincoln and Guba (1985) described four criteria that should be considered when
assessing the trustworthiness of the study. According to Connelly (2016), these criteria
have been accepted by many qualitative researchers to validate the trustworthiness of

qualitative research. The criteria are:

e Credibility — how confident the qualitative researcher is about the truth of the
findings of the study;

e Transferability — how the qualitative researcher demonstrates that the research
study’s findings are applicable to other contexts;

e Conformability — the degree of neutrality in the research study’s findings; and

e Dependability — the extent to which the study could be repeated by other

researchers with findings that would be consistent.

The researcher attended to these four variables in order to uphold the trustworthiness

of this study as described below.
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3.7.1 Credibility

Its credibility is seen as the most important criterion of a qualitative study (Connelly,
2016). For qualitative research to be credible, it should adhere to data collection
procedures that are well defined and accepted across the community of researchers
(Sarma, 2015:183). Researchers should be able to describe explicitly the way they
prolonged their engagement with their participants to ensure they documented the truth
of their participants’ views correctly. The researcher should also give full details of how

data was collected, analysed and interpreted (Quick & Hall, 2015:131).

In this study, the researcher kept in touch with the participants after the initial interview
session to gain clarity on the data collected. The researcher also visited sites that had
Robolabs to observe a competent Robolab operator operating the system. The
researcher familiarised herself with an operational Robolab system in a cement factory

to observe the challenges outlined by the operators.

3.7.2 Transferability

According to Elo et al. (2014:2), transferability refers to the possibility of extrapolating
the findings to a different setting. Even though the population might be different, other

researchers should be able to apply the findings of the study to their own setup.

Robolab systems are not only used in cement manufacturing factories. The system
can be used in other industries to replace manually operated equipment in the
laboratories. Transferability in this study was ensured by involving the manufacturers
or service providers of the Robolab system. The participants selected provided a rich
source of information as they were directly involved in the day-to-day running of
Robolab system. Furthermore, two participants were from the mining sector and some
were from Germany, India and Denmark. Therefore, other researchers will be able to

use a similar methodology in a similar setup.

3.7.3 Conformability

Conformability ensures that the findings of the study are purely the ideas of the
participants. In most cases, if not all, researchers bring their skills, experience,

knowledge and, possibly, biases to the process (Tong & Dew, 2016).
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The researcher has ensured that all records obtained during the process of this study
are available to assist any future researchers, who might be interested in pursuing the

study further.

3.7.4 Dependability

According to Polit and Beck (2014), as cited by Connelly (2016:435), dependability
refers to the stability of data of the study over time in diverse conditions. Keeping notes
throughout the study is essential. These notes can include whom to interview, where,

at what time, and what happened during the data collection (Gunawan, 2015).

In this study, dependability was adhered to by ensuring that the assumptions, method
and process followed are established, as well as record-keeping of data collected
throughout the study.

3.8 Research Ethics

Research ethics provide guidance on the responsible conduct of research. It also
educates and monitors researchers to ensure a high ethical standard. Accordingly,
there are no ethical bias or violation issues in this study. Ethical approval was obtained
from the North-West University Ethics Committee before issuing the data collection
interview questions. The researcher obtained the consent of the participants by briefing
them on the objectives and benefits of the study. The degree of confidentiality of the
information that they provide has been assured: All information is confidential and all
secondary sources consulted have been acknowledged. The following principles and

guidelines were adhered to in the study:

e The research maintained a high level of objectivity and integrity;

¢ All references and sources used were captured in the reference section and authors
were cited in the text;

e A recognised research approach was followed;

e High levels of values, norms and standards were maintained,;

e The purpose and objective of the study was explained to the participants;

e The interview questions were sent to participants beforehand and were clearly

explained to the participants;
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¢ Information about the participants was not disclosed to the public and was used
solely for the purposes of this study;

¢ Research results have been disseminated in an open and transparent manner; and

e The required consent forms were submitted before approaching participants for

interview.

3.9 Chapter Summary

This chapter has provided a detailed outline of the research methodology used in this
study. The research approach and research design were explained, and how they fit
into the study was discussed. The target population, sampling method, and the
techniques used for data collection and data analysis were examined. The study’s

trustworthiness and ethics were attended to.

The next chapter focuses on data analysis, results and findings.
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CHAPTER 4.
DATA ANALYSIS AND PRESENTATION OF RESULT AND
FINDINGS

4.1 Introduction

This chapter analyses, interprets and discusses the data and presents the results and

findings obtained from the qualitative data collection process.

Even though 15 participants were targeted, only 13 participants were interviewed.
There was no need for the researcher to pursue more participants as no new

information emerged.

In a qualitative study, the concept of saturation is more important than the sample size
(Dworkin, 2012:1319). Dwarkin (2012) describes saturation as the process whereby
the collected data no longer offers new or relevant data. Because of this argument, it
can be concluded that this research has acquired sufficient information to arrive at valid

findings. The results of the research are presented in the sections that follow.

4.2 Presentation of Results

The researcher transcribed all interviews to readable text to enhance comprehension.
A thematic analysis was adopted to ensure that responses by each participant were

grouped by subject and according to each research question.

In the presentation phase, the biographic information of the participants is presented,
followed by the themes and categories of findings from each research question. To
maintain anonymity in this study, participants were given pseudonyms. Table 4.1

presents the participants and their pseudonyms.
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Table 4.1 Pseudonyms of the participants

Participants Pseudonyms Job Designation
Participant 1 RO1 Manager
Participant 2 RO2 Manager
Participant 3 RO3 Manager
Participant 4 RO4 Manager
Participant 5 RO5 Manager
Participant 6 ROG6 Manager
Participant 7 RO7 Manager
Participant 8 RO8 Operator
Participant 9 RO9 Operator
Participant 10 RO10 Operator
Participant 11 RO11 Operator
Participant 12 RO12 Supervisor
Participant 13 RO13 Operator

The pseudonyms presented in Table 4.1 are used in the interpretation section to

highlight the excerpts from the interviews with each participant.

4.2.1 Presentation of Biographic Information

The biographic information or the personal characteristics of the participants, such as
years of experience and highest educational qualification, are presented in this phase.

Tables and charts were used to represent the information gathered from the interviews.

4.2.1.1 Years of Work Experience

Participants in the study were asked to indicate their years of work experience because
they needed rich knowledge and experience of the operation of the Robolab system in
order to give relevant and detailed information about the competencies needed by an

operator. The responses gathered in this category are presented in Table 4.2.
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Table 4.2 Years of Work Experience

Years of Work Experience in Robolab Factory | Frequency

5 and below 2
6-15 9
16-25 2

25 and above -

Total 13

Table 4.2 shows the years of work experience with the Robolab system possessed by
participants. The majority of the participants had spent more than six years in the
operation of the Robolab system. These experienced participants can be relied upon

to give valuable information about the operation of the Robolab system.

4.2.1.2 Educational Qualifications

The participants were asked to indicate their educational qualifications. This was
relevant as it indicated whether the participants had the necessary knowledge to give

credible information. Their responses are presented in Table 4.3.

Table 4.3 Educational Qualifications

Educational Qualification Obtained Frequency
Matric 1
Technical Qualification 4
Bachelor's Degree 5

Master’s Degree 2

Doctor of Philosophy 1

Total 13
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The results in Table 4.3 show that the participants had higher learning qualifications.
Education is viewed as an investment in the knowledge and skills of the people. It plays
a crucial role in increasing the innovation capabilities of people by informing them about
new technological ideas (Woessmann, 2016:3). It is believed that the participants had
a sufficiently high educational background to elaborate and give reliable information to
the study.

4.2.1.3 Nationality

Other countries had to be included in the study because no information was available
about competency profiles in the researched cement company and in the literature.

Table 4.4 therefore records the nationalities of participants.

Table 4.4 Nationality

Nationality | Frequency
South Africa | 10
Denmark 1

India 1

Germany 1

Total 13

According to Table 4.4, most of the participants were from South Africa.

4.3 Presentation of Transcribed Results

This section presents the results and initial coding of the transcriptions from the
interviews. The data from the interviews were analysed and presented according to
the research questions of this study. There are three major research questions in this
study and the responses were coded into meaningful sub-units. Categories were

generated in each research question and are represented in the tables below.

All the participants (RO1-R0O13) contributed to these responses tabulated on Table 4.5
to Table 4.17
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1. What is the major purpose of the Robolab Operator?

Table 4.5 Purpose of the Robolab operator

Theme Initial Codes Description

Purpose * Operate the system * Daily maintenance * Update | This theme referred to
of the logbook * Analyse process sample * Interpret data * | the purpose of the
Robolab Chemical analysis * Laboratory analysis * Robolab operator
operator

The Initial Codes column in Table 4.5 summarises the responses from the participants.

All the participants were of the view that the primary role of the Robolab operator is to

operate the Robolab in automatic mode, using software to command the machines to

sample, prepare and analyse the sample and report the results.

2. What are the day-to-day duties of the Robolab operator?

Table 4.6 Duties of the Robolab operator

Theme

Initial Codes

Description

Duties

* Daily maintenance * Troubleshooting * Maintain logbook
* Analyse hourly process samples * Maintain analytical
equipment * Safety check on the equipment * Report
breakdowns * Analyse samples * Data interpretation *
Respond to equipment alarms * Report equipment
breakdown * Analyse project samples * Housekeeping *
Conduct pre-use checks * Load samples for preparation *
Load samples for analysis * Assess results * Report
results * First-line maintenance * Analyse standards *
Operate the system in auto mode * Minor parts
replacement * Resolve equipment alarm * Manual
sampling * Manual analysis * Manual sample preparation

* Report issues pertaining to equipment *

This theme
referred to
participants’
understanding of
the day-to-day
duties of the
Robolab operator
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3. What job experience is required for the Robolab operator?

Table 4.7 Job experience for the Robolab operators

Theme Initial Codes Description
Required * None * Analytical chemistry * Cement chemistry * | This theme was used
operational | Sample analysis * Good laboratory practice * to establish the job
job Mechanical experience * Sample preparation * experience required
experience | cement process * Analytical engineering * IT of a Robolab

of a knowledge * Chemical laboratory * Electrical operator.

Robolab experience * Sample analysis * Laboratory

operator. experience * Robotic operation skills
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4. What educational qualifications do you recommend for the Robolab

operator, if any?

Table 4.8 Required educational qualifications

Theme Initial Codes Description
Required * Matric * Analytical chemistry * Chemistry This theme referred to
educational | qualification * Maths qualification * Mechanical the educational
qualification | qualification * Analytical qualification * Electrical qualifications required
of a qualification * Science qualification of a Robolab

Robolab operator.

operator.

5. What are the technical competencies for the Robolab operator?

Table 4.9 Required technical competencies

Theme Initial Codes Description
Required * Ability to interpret report * Technical confidence * This theme
technical Knowledge in cement process * Adjust to routine referred to the

competencies
of a Robolab

operator.

schedule * Laboratory methodology * Equipment
maintenance * Chemistry knowledge * Ability to

communicate * Mechanical knowledge * Equipment

technical
competencies

required of a

assessment * Robotic operation skills * Ability to be | Robolab operator.
attentive * Deal with challenges * Electrical
knowledge * Focus * Sample preparation * Process
knowledge * Flexible * Attention to details *
Knowledge of ISO 9001 * Assertive * Calmness *
Innovative * Hand tools * Team worker * Logical
sense * Technical skills * Analytical skills * Computer
skills * Care for details * Planning ability * Identify

patterns * Manage pressure * Willingness to learn

55



6. What are the behavioural competencies for an operator?

Table 4.10 Required behavioural competencies

Theme Initial Codes Description
Required * Creative and judgement * Care and skilled This theme referred
behavioural attitude * Encourage team spirit * Performance- to participants’
competencies | oriented * Truthful * Understanding issues * Give understanding of the
of a Robolab | feedback * Good attitude * Championing team * behavioural
operator. Performance focus * Results driven * Strategic competencies
oriented * Encourage others * Initiate changes * required of a

Business-driven * Strategic action * Willing to work | Robolab operator.
* Responsible * Honest * Accountability * Self-
motivated * Calm * Handle stress * Customer focus
* Hands on * Hardworking * Persistence * Integrity
* Patience * Accountability * Risk reduction *
Develop partnership

7. What are the work challenges that Robolab operators face?

Table 4.11 Work challenges faced by Robolab operators

Theme Initial Codes Description

Work * Shortage in sample supply * Lack of competent This theme
challenges | support * Poor training * Mechanical issues * Damage referred to

faced by a | sample * Logbook not updated * No remote technical participants’
Robolab assistance * System errors * Fear of taking control * understanding of

operator. Being multi skilled * Not understanding the error codes * | the work

No experience * Maintenance problem * Sampling at challenges faced
night shift * Limited laboratory experience * High by a Robolab
quantity of sample * Unavailable plant engineers * operator.

Analytical chemistry * Error message * Equipment

breakdown

56



8. What are the general challenges that companies face with regard to the

Robolab system?

Table 4.12 Robolab challenges faced by companies

Theme Initial Codes Description

Robolab * High cost of upgrade * Limited support system * High | This theme
challenges | cost of maintenance * No info-laboratory system * High | referred to
faced by cost of spares * Expensive machine * Managing staff * | participants’

the Unskilled operators * No budget for plant * High cost of | understanding of
company. | training * Limited plant information * Equipment the Robolab
maintenance * Poor service technicians * Expensive challenges faced

technical support * Limited remote diagnosis * System by the company.
modification — competent data management system *

Poor initial planning

9. In your opinion, is the skill of being a Robolab operator readily available

in the country?

Table 4.13 Robolab skill availability

Theme | Initial Codes Description

Readily | * Not available * Unique system * New This theme referred to participants’

available | technology understanding of the availability of
skill skilled Robolab operators within the
talent pool.
10. Do you have a development plan to get the Robolab operators to

be competent?

Table 4.14 Availability of training

Theme Initial Codes Description

Availability | * Training is available * This theme referred to participants’

of training | Training modules * Robolab understanding of the availability of training
operator training * to enable the Robolab operator to be
Maintenance team training competent at operating the system
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11.

What did your company need that led to the acquisition of the

Robolab system?

Table 4.15 Reasons why companies acquire the Robolab system

Theme Initial Codes Description
Reasons * Complement human effort * Eliminate production This theme was used
why error * Easy operation process * Quick result to obtain information
companies | reporting * Quick sample analysis * Sample error about why the
acquire reduction * Sample management * Maximise company acquired
Robolab. production * Less manual labour * Error-free Robolab.

sampling * Minimise overtime * Timely production *

Quiality sampling * Less human error * Accurate

report

12. What operational challenges did you encounter with the Robolab
system?

Table 4.16 Operational challenges with the system

Unable to handle breakdown * No competent

personnel * Too far technical support * No OEM

maintenance plan

Theme Initial Codes Description
Operational | * Spares availability * Poor initial planning * No This theme was used
challenges | sufficient budget * Lack of senior management to obtain information
with the support * Wear out of equipment component * ROI on the operational
Robolab not thoroughly investigated * Customer located in challenges that
system. remote areas * Lack of skill to maintain system * companies

experienced with the
Robolab system.
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13. Recommendation for effective operation of the Robolab system

Table 4.17 Recommendations for an effective Robolab system

Theme Initial Codes Description

Way * Competent maintenance team * Stakeholder This theme referred to

forward for | involvement * Research on the machine * Available | participants’

effective info-laboratory system * Budget for maintenance * understanding of the

Robolab Operational consistency * Maintenance technician * | way forward for an

system. Employ competent staff * Technological upgrade * effective Robolab
Cleaning plant environs * Good initial planning * system.

Have stock of spares * Proper maintenance *

Backup chemist * Staff training

4.4 Presentation of Findings: Themes and Categories

In this phase, themes and categories were generated from the transcribed data in order
to identify the concepts that addressed the study’s research question. Coding was

done to relate each response to its theme.

According to Maree (2015), data coding is a process whereby the researcher
transcribes data and categorises it into small units and sub-units, then categories them
according to the research questions. During this process, the data is compared to
establish themes, trends and patterns. The emerging themes are cross-referenced
with the research questions to ensure that the investigation stays on track. Related
topics are then categorised and data materials belonging to each category are grouped

together.

The themes and categories of this study are presented below:

4.4.1 Themes on the Requisite Competencies of a Robolab Operator

This section of the study examined the participants’ understanding of the competencies
required by a Robolab operator. This theme is therefore in line with the study objective
to identify the necessary competencies that enhance Robolab operation. Participants

were asked to provide the behavioural competencies of a Robolab operator and the
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use of ATLAS-ti network helped in identifying these competencies, as presented in

Figure 4.1.
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Figure 4.1 Required behavioural competencies for a Robolab operator

Figure 4.1 shows that the participants expressed their understanding of the required
behavioural competencies that would enhance the operation of a Robolab. Behavioural
competencies such as strategic action, willing to work, creativeness, judgement, care,
skilled attitude, encourage team spirit, performance-oriented, truthful, understanding
issues, give feedback, good attitude, championing team, performance-focus, results-
driven, strategy oriented, encourage others, initiate changes, business-driven,
accountability, risk reduction and development of partnership were named as core
competencies that a Robolab operator needs to possess to optimise his performance.
The following excerpts were extracted from the transcript of participants’ comments on

the behavioural competencies required by a Robolab operator (Table 4.18):
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Table 4.18 Quotes re behavioural competencies

Themes lllustrative Quote

Creative and judgement RO4: Many modifications on the system were done because

of the suggestions from the operators.

RO2: Operators need to give input on the improvement of
the equipment and system.

Care and skilled attitude RO3: The operator need to exercise care and high skill for
the equipment.

RO4: The operator need to care for the equipment and love it

enough to do simple daily maintenance of it.

ROG6: A Robolab operator must possess both positive and
learning attitude towards machine problem-solving, as well

as the ability to champion team and change leadership.

Encourage team spirit ROG6: Breakdown can really demoralise the operators, so the
operators must be able to work as a team, share ideas and
encourage each other.

Performance orientated RO1: The operator must set high standard and be proactive.

RO3: The operator need to be results orientated

Understanding Issues RO7: The operator need to be able to identify and recognise

any change in the sound and smell in the Robolab system.

In a follow-up question, participants were asked to state the technical competencies
required by a Robolab operator to exercise efficiency in Robolab operation. Their

responses are presented in the ATLAS-ti network diagram in Figure 4.2.
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Figure 4.2 Technical competencies required by Robolab operators

Figure 4.2 provides the responses from participants with respect to the technical
competencies required for an operator to enhance the operation of a Robolab system.
Technical competencies such as ability to interpret documents, technical confidence,
knowledge in cement process, adjust to routine schedule, laboratory methodology,
equipment maintenance, chemistry knowledge, ability to communicate, mechanical
knowledge, equipment assessment, robotic operation skills, ability to be attentive, deal
with challenges, electrical knowledge, focus, sample preparation, process knowledge,
flexible, attention to details, knowledge of ISO 9001, assertive, calmness, innovative,
hand tools, team worker, logical sense, technical skills, analytical skills, computer
skills, care for details, planning ability, identify patterns, manage pressure and

willingness to learn were named as relevant for a Robolab operator.

The analysis of this theme revealed that, for efficient and effective operation of
Robolab, an operator must possess a great percentage of these outlined technical

competencies. It also emerged that companies interviewed had no position classed as
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Robolab operator; at most the operators are known as laboratory analysts or process
analysts, and the responsible manager is known as laboratory manager, quality
manager or principal chemist. Some excerpts from the transcription of participants’

responses are documented below (Table 4.19):

Table 4.19 Quotes re technical competencies for a Robolab operator

Themes lllustrative Quote

Knowledge of cement RO4: The operator in the cement production laboratory need at

process least basic knowledge of the product produces.

RO7: The operator need to have basic knowledge of cement

process.

Knowledge of chemistry | RO4: It is important to note that the Robolab operator is a
laboratory analyst; the laboratory methods and chemistry
understanding is paramount to them.

RO9: Because the operator gives chemical results through the

Robolab system, then they need to understand chemistry.

Deal with challenges RO2: The system has many challenges that the operator must
deal with.

Laboratory RO11: You must have knowledge of laboratory test; it will be

methodology good advantage to know how to prepare samples and

laboratory solutions.

Care for details RO1: Have the ability to attentively look, listen and feel any
changes in the Robolab.

Work under pressure RO13: Pressure mount easily during the breakdown, the
production does not stop and the operators need results to
make quality changes. The operator need to be calm during this

time.

To identify the qualifications a Robolab operator should have to inform these
competencies, participants were asked to state the required educational qualification
that would enhance the competency of a Robolab operator. Their responses are

presented in the ATLAS-ti network diagram in Figure 4.3.
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Figure 4.3 Required educational qualifications of a Robolab operator

Figure 4.3 presents participants’ suggestions about the educational qualifications
required for a Robolab operator. Qualifications such as analytical chemistry, chemistry
qualification, maths qualification, mechanical qualification, analytical qualification,
electrical qualification and science qualification were identified as relevant
qualifications for a Robolab operator. Some excerpts from the participants’ responses

are presented below (Table 4.20):
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Table 4.20 Quotes re educational qualification

Themes lllustrative Quote

Science qualification | RO2, RO4, RO5: Maths and science

Analytical chemistry | RO1, RO3: Is of advantage if the Robolab operator have national

diploma in analytical chemistry.

RO2, RO3 and RO4 elaborated that, even though education is
important, any person with matric with maths and science can be
trained in the laboratory process and be trained to operate the

Robolab system.

In a follow-up question, participants were asked to give their views on the required
Robolab operation job experience. Their responses are presented in the ATLAS-

tinetwork diagram in Figure 4.4.
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I Electrical experience |

Figure 4.4 Required Robolab operation job experience

Figure 4.4 provides the responses from participants with respect to the job experience
required to enhance the operation of a Robolab. Experience of operations such as
mechanical experience, sample preparation, analytical engineering, IT knowledge,

chemical laboratory, electrical experience, computer skills, sample analysis, laboratory
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experience, robotic operation skills and chemistry qualification were named as the core

job experience for a Robolab operator. Some excerpts from the participants’ responses

are provided below (Table 4.21):

Table 4.21 Quotes re operation job experience

Themes

lllustrative Quote

Computer skills

All participants emphasise the need for the Robolab operator
to have computer skills.

Robotic operation skill

RO4: Although this skill is not readily available, it will be
advantageous to have the Robotic operation skills.

IT knowledge

RO7: The system is an automated running with IT software;
the operator need to have understanding of how the IT system

works,

RO9: The operator must have an understanding of the error

codes and the programming of the equipment.

Analytical laboratory

RO8: | did not experience in operating the Robolab, but in our
company a person must have experience as a sample
processor to get experience in sample preparation and sample

analysis.

Sample analysis

RO11: You must have knowledge of laboratory test; it will be
good advantage to know how to prepare samples and

laboratory solutions.

The participants mentioned that it would be advantageous to get a Robolab operator

with experience but the Robolab has new technology, so experience is not readily

available. The important factor is getting an operator with the right behavioural

competencies, one who is teachable and can be trained to operate the system

effectively.

Furthermore, participants were asked to state the day-to-day duties of a Robolab

operator to provide information on how Robolab operators’ competencies matched with

their duties. Their responses are presented in the ATLAS-ti network diagram in Figure

4.5.
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Figure 4.5 Day-to-day duties of a Robolab operator

Figure 4.5 provides the views of respondents on the day-to-day duties of a Robolab
operator. Duties such as report sample result, attending to equipment, data
interpretation, error management, sample analysis, report downtime, sample
preparation and machine maintenance were pointed out as major duties of a Robolab
operator. Most of the respondents emphasised that they were laboratory analysts by
profession, so they needed to be able to sample, prepare and analyse the samples
during a system breakdown. Below are some excerpts from the participants’ responses
(Table 4.22):
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Table 4.22 Quotes re day-to-day duties

Themes

lllustrative Quote

Sample preparation

RO8 stated that duties such as sampling, preparation and
analysis, machine maintenance and data interpretation are the

core daily duties of a Robolab operator.

Report downtime

RO8: Any operational breakdown, you have to report them to

the supervisor.

Error management

RO1: Operational troubleshooting on the system.

RO3: Attend to equipment alarms.

Report Results

RO11: Report results to production department and to other

internal customers.

Machine Maintenance

Ro12: The operator must be able to do minor maintenance.

Sample analysis

RO12: Because we are analysts by profession, when the
system is on the breakdown, you need to analyse the sample
manually in the chemical laboratory.

4.4.2 Themes on the Competency Challenges of a Robolab System

This section of the study examined the participants’ understanding of the competency

challenges of a Robolab system. This theme is therefore in line with the study objective

to identify the gaps and challenges that affect competency profiling in a Robolab

system. Participants were asked to state the work challenges for a Robolab operator

and their responses are presented in the ATLAS-ti network diagram in Figure 4.6.

68




. Work challenges for Robolab
operator

'I Lack of competent support ® 'I Unavailable plant engineer =
[ | [ | [ ] u [ ]

'I Shortage in sample supply = 'I High quantity of sample = 'I Sampling at night shifts =
[ | [ | [ ] [ | u [ ] [ | [ | [ |

'I Equipment breakdown = 'I Limited lab experience ® 'I Maintenance problem =
| L] L] ] L] L] ] u u

u
'I Analytical chemistry = ll Machnical issues = 'I Damage sample ®
| L] L] u u L] | L] [ ]

'I Error messages ® 'I Poor training ®
[ | [ | [ ] u [ | [ |

Figure 4.6 Work challenges for a Robolab operator

Figure 4.6 provides the views of respondents on the work challenges of a Robolab
operator. Some excerpts from participants’ responses are provided below (Table 4.23):
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Table 4.23 Quotes regarding work challenges

Themes lllustrative Quote
Lack of competent RO3: Robolab is a new technology with rare skill to run and
support maintain the system.

RO12: Not having competent people to fix and maintain the

equipment on site

Poor training: RO11: The initial training was too short and too fast; we are
just doing what we can. It will be best to get a competent
Robolab operator to train.

Maintenance problems RO12: The fact that there is no service plan for the equipment

is one big challenge.

RO10: I do not think there is any service or maintenance plan
because always the system is fixed when there is a

breakdown.

Mechanical issues RO11: Mechanical issues and maintenance problem of the
system. This equipment can have errors the whole shift,
making it difficult to report results on time.

Error messages RO5: Error, alarms, error and even more errors. The moment |
walk onto the laboratory and see red error message, then |

know my shift will not be nice at all.

Equipment breakdown RO9: No engineering personnel dedicated to attending the

system errors and breakdowns.

RO8: Machine breakdown and error message from the robotic
machine is my worst nightmares. In addition, the breakdowns:
We have no one on-site to attend to our breakdowns fast;
everyone is busy on other big plant equipment, and it takes

long to fix them.

Participants were asked a follow-up question on the operational challenges of Robolab.
Their responses revealed a great number of shortfalls experienced in the operation of
Robolab. The responses are presented in the ATLAS-ti network diagram in Figure 4.7.

70



_______ . I.
" ...m| © Operational challenges of !
P Robolab e ) :
- T il - : :
- = = = ‘m [
E E u [ | [ | | [ ] [ ]
E E u || ] u ||
= [ " = [] ]
[ | || | [ | | ]
"""" I constantupgrade = =] scarcity of spares -
u ] | [} [ | [ ]
u || [ | E- ] || ]
--------------- e T o
u ] [ | u | [ ] u ] [ ]

Figure 4.7 Operational challenges of a Robolab

Some excerpts from the comments about the operational challenges of a Robolab are
provided below (Table 4.24):

71



Table 4.24 Quotes re operational challenges

Themes

lllustrative Quote

Change management

RO6: Change management. New system need a change in
mind and continuous breakdowns of machine slows production

down.

Company Location:

RO9: Whenever there is a big breakdown that need the service
provider to fix, it takes long because we are in a remote area
and the service provider at most need to come from

Johannesburg.

RO10: Sometimes the breakdown takes long because the

service provider is too far from us.

Constant upgrades

RO3: The system and software need to be upgraded. When
you mention a problem, the supplier will want to sell you an

upgrade.

Scarcity of Spares

RO7: Spares for the machine are not readily available

RO3: The service provider of the system does not keep spares
in the country. All spares are orders from overseas and take a
good number of weeks to get to the site

Poor Planning

RO10: | will say poor planning because there is always no
money to fix the breakdown. The company did not do proper
investigation on issues such as efficiency, the cost of operating
the system, maintenance planning, and how they will train
those who will be operating it. As | mentioned before, | am a

laboratory analyst expected to operate the Robolab system.

As a follow-up question, participants were asked if training for Robolab operators is

available. Participants’ responses are presented in the ATLAS-ti network diagram in

Figure 4.8.
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Figure 4.8 Availability of Training for Robolab Operators

Figure 4.8 shows that participants indicated training is available from the Robolab

service provider. See below some excerpts from the participants’ comments (Table

4.25):

Table 4.25 Quotes regarding availability of training

Theme

lllustrative Quote

Training is available

RO3: Training modules are available and can be used to better the
skill and knowledge of the employees responsible for the day-to-
day running of the system, and the training modules are for
Robolab operators and the maintenance team.

RO5: Training modules are available for junior staff mainly; they do

basic robotic training. That includes the software and the hardware.

RO1: Every year the company does organise training. The

customers need to enrol for their employees.

Participants were also asked to identify the Robolab challenges for their company.

Their responses are presented in the ATLAS-ti network diagram in Figure 4.9.
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Figure 4.9 Robolab challenges for company

Figure 4.9 presents the participants’ answers to the question about Robolab

challenges to the company. Challenges such as high cost of upgrade, limited support

system, high cost of maintenance, no info-laboratory system, high cost of spares,

expensive machine, managing staff, unskilled operators, no budget for plant, high cost

of training, limited plant information, equipment maintenance, poor service technicians,

expensive technical support and limited remote diagnosis were identified as the major

challenges companies encountered with the Robolab system. Some excerpts from the

participants’ responses are provided below (Table 4.26):
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Table 4.26 Quotes re challenges for the company

Themes lllustrative Quote

Expensive technical support: RO3: We used to pay a lot for the technical support

until we decided to appoint an in-house technician.

Limited remote diagnosis RO4: Lack of remote access for diagnosis is a great
challenge, and also system.

High maintenance cost RO4: System not maintained as per proposed
schedule, as well as no budgeting for the post cost of
acquiring the Robolab.

Expensive machine: RO: The system on its own is quite expensive and

every service that comes with it is pricy.

Limited plant information ROS5: Modifications can be done and you find that the
service provider struggles to maintain the system as

they are not aware of that modification.

Unskilled operators ROG6: Customers not having competent operators to run
the system.

4.4.3 Themes on the Way Forward for an Effective Robolab System

This section of the study obtained the participants’ opinion on the way forward for an
effective Robolab system. This theme is therefore in line with the study’s objective to
recommend ideas for the competency profiling needs in a Robolab factory. Participants
were asked to give their opinion on the benefits of having a fully operational Robolab
system. Their responses are presented in the ATLAS-ti network diagram in Figure
4.10.
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Figure 4.10 Benefits of having a fully operational Robolab system

Figure 4.10 presents participants’ views concerning the benefits of having a fully
operational Robolab system. Excerpts from their responses are provided below (Table
4.27):
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Table 4.27 Quotes re benefits of a fully operational system

Themes lllustrative Quote
Quick results RO1: The use of Robolab reduce response time (turnaround time)
reporting to correct for process quality and increase output of samples.

ROG6: It also help in faster turnaround time of sample results.

Quality sampling RO2: Robolab helps in improving quality results, quality sample
preparation and analysis.

Sample RO8: Our section handle a lot of samples and the Robolab can

management manage them

RO4: We manage not less than 250 sample per shift. Without the
Robolab, we would have to hire a serious number of analysts to

handle them manually

Less human error RO9: It minimize human error

ROG6: Using the Robolab system, helps to reduce human error
during sample preparation and analysis.

Finally, participants were asked to suggest a way forward for an effective Robolab
system. These suggestions would help to improve the competency profiling of a
Robolab factory. Their responses are presented in the ATLAS-ti network diagram in
Figure 4.11.
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Figure 4.11 Way Forward for an Effective Robolab System

Figure 4.11 provides the participants’ responses about the way forward for an effective
Robolab system. See below some excerpts from their comments (Table 4.28):
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Table 4.28 Quotes re way forward

Themes

lllustrative Quote

Competent maintenance

team

RO1: The use of Robolab reduce response time (turnaround
time) to correct for process quality and increase output of
samples.

Research on the

machine

ROG: It also help in faster turnaround time of sample results

Good initial planning

RO2: The system is a very helpful system, the company need
to put measures in place to ensure that the system can
continue to run: things like maintenance team, and technicians

from the suppliers, and of course all these need finances.

Stock of spares

RO7: Make the parts stock items

Staff training

RO9: | suggest and advise that the company hire a competent
person to come and operate the equipment and we as
laboratory analyst learn from him/her; maybe like for a period
of 6-12 months. I think this will help to develop our skills better
on operating the system.

Maintenance technician

RO4: Have dedicated maintenance team for the equipment; it's

a robotic system: breakdowns are inevitable

Proper maintenance

RO13: The company must have a good maintenance plan for
the equipment and budget enough to service the system.

Budget for Maintenance

RO7: Sufficient budget and good initial plan and support from

management.

4.5 Discussion of Findings

This section of the study presents a discussion of the findings obtained from the

empirical part of the study. Such a discussion provides explanations and further

interpretation of research results in relation to previous literature on the subject under

investigation (Dingwall et al., 2017; McNie et al., 2016).

During the empirical study, a number of themes and categories emerged. This section

discusses these themes as they relate to the main research question and the three

research sub-questions presented in Chapter 1 of this study.
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4.5.1 Main research question

What are the requisite competencies, to be included in the competency profile
that will enhance the professional performance of Robolab operators in a

cement production factory?

This question was included in the study to identify the competencies needed to

enhance the operation of a Robolab in a cement production factory. All participants in

the study gave their views in this regard, which were documented in Table 4.29.

Table 4.29 Responses to the main research question

competencies

oriented * Truthful * Understanding issues * Give

Themes Initial Codes Description
Required * Creative and judgement * Care and skilled This theme referred
behavioural attitude * Encourage team spirit * Performance- to the behavioural

competencies

competencies
of a Robolab

operator.

schedule * Laboratory methodology * Equipment
maintenance * Chemistry knowledge * Ability to
communicate * Mechanical knowledge *
Equipment assessment * Robotic operation skills *
Ability to be attentive * Deal with challenges *
Electrical knowledge * Focus * Sample preparation
* Process knowledge * Flexible * Attention to
details * Knowledge of ISO 9001 * Assertive *
Calmness * Innovative * Hand tools * Team worker
* Logical sense * Technical skills * Analytical skills
* Computer skills * Care for details * Planning
ability * Identify patterns * Manage pressure *

Willingness to learn

of a Robolab | feedback * Good attitude * Championing team * required of a
operator. Performance focus * Result-driven * Strategic Robolab operator.
oriented * Encourage others * Initiate changes *
Business-driven * Strategic action * Willing to work
* Accountability * Risk reduction * Develop
partnership
Required * Ability to interpret report * Technical confidence * | This theme was used
technical Knowledge in cement process * Adjust to routine to deduce the

technical
competencies
required of a
Robolab operator.
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Themes Initial Codes Description

Required * Analytical chemistry * Chemistry qualification * This theme identified
educational Maths qualification * Mechanical qualification * the educational
gualification Analytical qualification * Electrical qualification * gualifications

of a Robolab | Science qualification required of a
operator. Robolab operator.
Required * Mechanical experience * Sample preparation * This theme was used
operational Analytical engineering * IT knowledge * Chemical | to determine the job
job laboratory * Electrical experience * Computer skills | experience required
experience of | * Sample analysis * Laboratory experience * of a Robolab

a Robolab Robotic operation skills * Chemistry qualification operator.

operator.

Day-to-day * Report sample result * Attending to equipment * | This theme referred

duties of a Data interpretation * Error management * Sample | to participants’
Robolab analysis * Report downtime * Sample preparation * | understanding of the
operator. Machine maintenance day-to-day duties of

a Robolab operator.

Even though this area of the study found limited instances of previous literature about
competency profiling for the Robolab operators in the cement factory, most of the key
competencies mentioned by the participants could be sectioned into behavioural,

technical, experience and qualifications that enhance these competencies.

The behavioural competencies section contained care and skills attitude, performance-
oriented, performance focus, accountability and result-driven, to mention but few.
These behavioural competencies are in line with the findings of Gacsi et al. (2016);
Kock and Weeks (2015) and Tsiakas et al. (2018), which indicates that the afore-

mentioned behavioural competencies really do inform effective job performance.

The technical competencies section contained competencies such as ability to
interpret analytical data, technical confidence, knowledge in cement process, adjust to
routine schedule, laboratory methodology, equipment maintenance, chemistry
knowledge, knowledge of ISO 9001, innovative, hand tools knowledge, logical sense,

analytical skills, and computer skills, all relevant for the effective and efficient operation
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of a Robolab system. Kopacek (2018), Simic and Nedelko (2019) and Tsiakas et al.
(2018) posit that the technical competencies delineated by the participants are crucial

for enhancing mechanised productivity.

The qualifications section contained credentials that would enhance the operational
competencies of a Robolab system, such as analytical chemistry, chemistry
qualification, maths qualification, mechanical qualification, electrical qualification, and
science qualification. It is noted that competencies are underpinned by some level of
education, in this regard, Gacsi et al. (2016) and Senft et al. (2015) argued that, for the
efficient operation of a mechanised factory, operators should have some level of

technical qualification.

Responses to a follow-up question about the experience a Robolab operator requires
indicate that experience such as mechanical experience, sample preparation,
analytical engineering, IT knowledge, chemical laboratory, electrical experience,
computer skills, sample analysis, laboratory experience and robotic operation skills

would optimise the ability of the Robolab operator to effectively operate the System.

The participants emphasised that the skill to operate a Robolab in a cement factory is
not readily available in the pool of talent. The employer needs to put in place the
training plan that is available from the system’s service providers in order to enhance
the competency of their employees. In the cement factory and other mineral
companies, the Robolab replaces the manual way of sample preparation and sample
analysis, and the findings show that it is important for Robolab operators to have good
knowledge of chemistry and laboratory operational skills. In fact, a participant
mentioned that there was no position known as Robolab Operator; rather, laboratory
analysts are trained to use the automated Robolab system to perform their laboratory

duties.

Hence, the day-to-day duties of a Robolab operator were aligned with the
competencies identified by participants. Duties such as report sample result, attending
to equipment, data interpretation, error management, sample analysis, report
downtime, sample preparation and machine maintenance were listed as core duties of

a Robolab operator, which are mostly the duties of a laboratory analyst.

This section of the study has succeeded in answering the main research question by
identifying the competencies needed to enhance the operation of Robolab.
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4.5.2 Research sub-question 1

What are the requisite technical and behavioural competencies that other

companies in South Africa and other countries are using in similar operations?

In South Africa and other countries, companies that had the Robolab system all stated
categorically that laboratory analysts are the personnel who operate the Robolab
system: There was no position specifically for a Robolab operator. Incumbents were
appointed to work in the laboratory, as either a laboratory analyst or a process analyst,

depending on how the company had named the position.

Under behavioural competencies, the participant described them as having a good
attitude, assertiveness, being able to work under pressure, paying attention to details,
be teachable, be calm and able to deal with challenges, be able to think systematically,
be accountable and take responsibility, results focus, customer understanding and

passion, and positive minded.

The technical skills that were said to be most needed are those of a laboratory analyst,
such as sample preparation, good laboratory practice, ISO 9001, knowledge of
chemistry, Computer skills, laboratory information management system(LIMS),
Cement chemistry, cement process knowledge, SANS 17025, handle routine work.

Companies with the Robolab system appoint laboratory analysts and take them
through training to enable them to operate the Robolab system. There is little
expectation that the candidate should have prior experience in the system as it is
known that the system is specialised and that there is no readily available skill in the

pool of talent.

4.5.3 Research sub-question 2

What are the competency gaps and challenges that exist in the Robolab system

in the cement factory under study?

This question was used to identify the gaps and challenges that affect the competency
of Robolab operators in a cement factory. Participants gave their opinions regarding
this as outlined in Table 4.30.
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Table 4.30 Responses to research sub-question 2

Themes Initial Codes Description
Work * Shortage in sample supply * Lack of competent This theme referred to
challenges | support * Poor training * Mechanical issues * participants’
faced by a | Damage sample * Maintenance problem * Sampling | understanding of the
Robolab at night shift * Limited laboratory experience * High | work challenges
operator. guantity of sample * Unavailable plant engineers * faced by a Robolab

Analytical chemistry * Error message * Equipment operator.

breakdown
Operational | * Lack of support * Constant upgrade * Error This theme was used
challenges | messages * Poor planning * Scarcity of spares * to distinguish the
faced by a | Machine breakdown * Company location * operational
Robolab Maintenance challenges * Change in management | challenges faced by a
operator. Robolab operator.
Availability | * Training is available This theme was used
of training to find out whether
fora training is available
Robolab for Robolab
operator operators.
Robolab * High cost of upgrade * Limited support system * This theme delineated
challenges | High cost of maintenance * No info-laboratory the Robolab
faced by system * High cost of spares * Expensive machine * | challenges faced by
the Managing staffs * Unskilled operators * No budget the company.
company. for plant * High cost of training * Limited plant

information * Equipment maintenance * Poor service

technicians * Expensive technical support * Limited

remote diagnosis

To help identify the competency gap for the Robolab operators in the cement factory,
a job profile was obtained (Addendum D). From the job profile, it is clear that the
incumbent is classed as a laboratory analyst. Laboratory competencies needed are
outlined, but there is no mention of the Robolab tasks, duties and competencies. The

laboratory analysts seem to have good knowledge of the laboratory but not of Robolab
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operation. This calls for a review of the competency profile and for a training
programme to be put in place to ensure that the skill of operating the Robolab can be

imparted to the current laboratory analyst.

Both the operators and the company experienced challenges with the Robolab system.
The challenges faced by the operators were mostly related to equipment breakdown
or downtime due to alarms and equipment failure. Therefore there is a great need to
have a dedicated maintenance team on-site to manage these challenges. The
respondents emphasised the need for training and a maintenance plan, and the need
to have funds available to manage the system and upgrading that are needed for the
effective operation of the system. Some of the challenges were referred to as
“nightmares” by participants, as they can lead to unproductivity for long hours and
frustration of not being able to resolve the issue. The majority of these challenges are
peculiar to Robolab system in the cement factory, which demands more mechanical,

electrical and IT skills than most laboratory analysts do not have.

The question on operational challenges asked participants to identify technical
operational issues that affected the level of competency in the operation of Robolab
system. Challenges such as lack of support, need for constant upgrades, error
messages, poor planning, unavailability of spares, machine breakdown, company
location, maintenance challenges and change in management were pointed out as
regular operational issues faced in the operation of Robolab. Responses such as
“‘Robolab system is a dream sold to companies without realising the greater challenges
and financial implication that come with it” (RO3), lead one to conclude that operational
challenges were not fully investigated before the acquisition of the system. Perhaps
the statement “ do not think that the company has done proper investigation on the
system”is closer to reality. Thus, challenges of this nature greatly affect the operational
competency of a mechanised factory (Gacsi et al., 2016).

Although participants indicated that training is available for Robolab operators, it
comes at a high cost for the company. “Everything you ask from the OEM is a cost;
you pick the phone and call them for assistance, you pay.”(RO5) This response makes
it clear that the system and its services are pricy due to its specialised technology. The
participants mentioned that there are no competent Robolab trainers in the country.

The trainers need to fly in from other countries such as Denmark or India, resulting in
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more than just training costs — such as flight costs, travelling costs and

accommodation.

As per the findings in the literature, that automated equipment comes with more than
its fair share of challenges, it is clear that the Robolab system is no different. Among
the challenges indicated by participants were high cost of upgrade, limited support
system, high cost of maintenance, no info-laboratory system, high cost of spares,
expensive machine, managing staff, unskilled operators, no budget for the system,
high cost of training, limited system information, equipment maintenance, poor service
technicians, expensive technical support and limited remote diagnosis. In essence, any
company that has accepted the strengths and advantages of using Robolab should

also make provision for managing these challenges.

454 Research sub-question 3

What are the benefits of and recommendations for effective operation of the

Robolab system?

This question sought to ascertain the benefits of an effective and efficient Robolab
operating system and the way forward to obtain it. The participants’ responses showed
many benefits from the adoption of a Robolab system and suggested ways forward for

judicious use of the system.

Among the benefits indicated by the participants are eliminate production error, system
that complement human effort, easy operation process, quick result reporting, quick
sample analysis, sample error reduction, sample management, maximise production,
less manual labour, error-free sampling, minimise overtime, timely production, quality

sampling, less human error and accurate report.

However, as much as Robolab system provides great benefits, participants agreed
with Cooney et al. (2018) and Tafazoli and Gomez Parra (2017) that more technical
improvements are needed for optimal productivity of a Robolab system. The
participants suggested that, among other factors, companies need to improve in the
areas of a competent maintenance team, stakeholder involvement, research on the
machine, available info-laboratory system, budget for maintenance, operational
consistency, maintenance technicians, employing competent staff, technological

upgrades, cleaning the plant environment, good initial planning, having stocks of
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spares, proper maintenance and staff training. It will serve companies seeking the
services of a Robolab system to great advantage if they put enough effort into
conducting a proper operational investigation of the system and the cost of having it,

and into finding out how those that have it operate it effectively.

4.6 Contribution of the Study

The contribution of this research can be seen from the outcomes of data analysis.
Indeed, the main aim of the research was to fill a gap in the body of knowledge that
had not been explored before. Accordingly, the main reason for identifying Robolab
competency variables that enhance Robolab operation and productivity was to proffer
an academic contribution that could be used to improve competency profiling for the

Robolab system within a particular cement factory.

Reflection on the gap in the literature that was identified in Section 2.6 of this study
reveals that the interface between the Robolab system structure and the required
factory competencies has been neglected. To bridge this gap, this study identified that
competency literacy and profiling should be incorporated into the cement company’s
organisational structure. The contribution of this study is therefore an integrated
Robolab competency-profiling model, built from the findings of the empirical analysis.
The content of the model should be taken from the core themes for Robolab
operational competencies that were suggested to bridge the interface between the
Robolab system structure and the required factory competencies. Table 4.31 presents

the integrated Robolab competency-profiling model.
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Table 4.31 Integrated Robolab Competency Profiling Model

Technical Focus

* Chemical analytical
knowledge * Skills in
laboratory analysis *
Equipment
maintenance skills *
Robotic operation
skills * Electrical

Behavioural
Concerns

* Ability to
communicate * Ability

to interpret documents

* Technical
confidence *
Willingness to learn *
Ability to work under

Professional Traits

* Sample
preparation skill *
Results-driven *
Feedback *
Mechanical
qualification *
Analytical

Innovation and

Creativeness

* Strategic oriented
* Business-driven *
Performance-
oriented *
Innovative *
Downtime

management *

knowledge *
Knowledge of ISO *

Computer skills *

pressure * Logical
thinking *

qualification * Analytical

Chemistry engineering *

Accountability * Focus = qualification * Positive change

Risk reduction skills  * Creativeness * Electrical initiatives *

* |T skills Team worker qualification * Attentiveness to

Robotic error patterns

management

The Integrated Robolab Competency-Profiling Model presented in Table 4.31 is a
coherent combination of extracts from previous literature and the results of empirical

data analysis.

It is important to note that individual competencies can only improve the company’s
productivity when they are developed in line with the company’s goals and objectives.
The model takes this into consideration when providing a profiling standard that will

help bring out the best in the Robolab operators and the entire company management.

The first theme in the model is a technical focus, which should form a standard for pre-
recruitment and further development of Robolab operators. Technical skills and
knowledge have been identified as crucial factors that enhance operator expertise in a
mechanised factory. Under the technical focus, sub-themes such as chemical
analytical knowledge, skills in laboratory analysis, equipment maintenance and robotic
operation, electrical knowledge, knowledge of ISO 9001, computer skills, risk reduction

skills and IT skills should be profiled for effective and efficient Robolab operation.
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Behavioural concerns, listed in the second theme, play a great role in optimising
Robolab operation. As such, from the onset of an operator’s recruitment, companies
should take into consideration behavioural attributes like the ability to communicate,
ability to interpret documents, technical confidence, willingness to learn, ability to work

under pressure, logical thinking, accountability, focus, creativeness and team spirit.

The third theme of the model focuses on the traits that are required for professionalism
in Robolab operation. To achieve this professionalism in the cement factory’s Robolab
operators, it is necessary to maintain the special standards and traits that promote
professional traits such as sample preparation skills, result-driven, feedback,
mechanical qualification, analytical qualification, chemistry qualification, electrical
qualification and robotic error management skills. In the quest to improve
professionalism in Robolab operation, concerned management should also encourage
operators by providing them with both academic courses and training courses that will

enhance their Robolab operational skills.

Competency profiling also helps employees to identify the job-specific positive
attributes they possess. Thus, the fourth theme of the model focuses on innovation
and creativeness of operators. Sub-themes such as strategic oriented, business-
driven, performance-oriented, innovative, downtime management, analytical
engineering, positive change initiatives and attentiveness to patterns should be profiled
to promote excellence in the Robolab operation in the cement factory. It is believed
that incorporating the integrated Robolab competency-profiling model into the Robolab

structure of the cement factory will promote professionalism within the organisation.

The company can only succeed in having competent Robolab operators if it puts
together a training programme for the operators, and takes note of the recommended

way forward for an effective Robolab system.

4.7 Chapter Summary

This chapter presented the responses obtained from the participants in the empirical
study. After interviews were conducted, they were transcribed to enhance the
comprehensibility of the data. Furthermore, initial coding was done to highlight the
responses of each participant in each context. Themes and categories were generated

and the responses were represented in an ATLAS-ti network diagram. Excerpts from
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different participants were presented to buttress the points presented in the network
diagram. Thereafter, the results from the analysis were discussed in line with the
research questions and how they related to previous literature. It was shown that the
contribution of the study lay in its provision of a practical, scholarly solution to a real-

life situation.

The next chapter focuses on conclusions, discussion of key findings and key policy

implications, and recommendations.
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CHAPTER 5.
CONCLUSION, RECOMMENDATIONS AND SUMMARY

5.1 Introduction

The aim of this study was to identify the competency profile that, if implemented, will
enhance the professional operation of the Robolab system in a specific cement factory.
The emphasis was on identifying relevant competency themes and sub-themes that
have a significant impact on the operation of a Robolab system. Studies on
competency profiling by previous scholars were reviewed and evaluated in Chapter 2.
The themes for competency profiling of Robolab operators in the cement factory were
identified and grouped into categories to test their effects on the professional operation
of the system. Themes and sub-themes that were established as important to the
competency profiling of Robolab operators, have been suggested for integration into
the organisational structures of companies that use the Robolab system to increase

professionalism in their operation.

5.2 Conclusion on the Key Findings

This section of the study presents the key findings of the study, which constitute the
empirical evidence to resolve the problem statement it investigated. The key findings
of this study are as follows:

a. Previous literature provided positive theoretical arguments about the importance
of competency profiling for Robolab operators in cement factories.

b. Competencies that were relevant to the operation of Robolab system in a cement
factory were identified using standard analytical tools.

c. Competency profiling was ascertained to be essential for the development of
professionalism in the operation of a Robolab in cement production companies.

d. Behavioural and technical competencies were also identified as a core concern for
competency profiling in Robolab factories.

e. Qualifications in analytical chemistry, electronics, maths, mechanics and science
were identified as relevant for Robolab operators.

f. Experience in analytical engineering, chemical laboratory work and IT were also

identified as necessary for Robolab operators.
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g. The Robolab system is normally operated by laboratory analysts in cement
factories.

h. Since the skill to operate the Robolab is not readily available in the talent pool, a
proper training plan is essential.

I.  Although the benefits of a Robolab system in a cement production company are
enormous, the operational and cost challenges demand careful consideration

before acquiring the system.

5.3 Managerial Recommendations

Companies should take into consideration the trend of the fourth industrial revolution
for most industrial production processes to adopt a hi-tech medium and strategies for
production. It is important to adapt to the trend because previous studies have
established that hi-tech and mechanised processes of production and manufacturing
enhance professionalism and optimise productivity. Accordingly, profiling the
competencies required for Robolab operations becomes inevitable, as core
competencies are required for the operation of the robotic machine to maximise
productivity. The study was conducted in this context and identified those required
competencies, as well as more effective and efficient ways to use a Robolab. The
findings of this study recommend the use of the integrated Robolab competency-
profiling framework. It is expected that this framework will assist the management of
cement production companies that use Robolab systems as well as setting a profiling
standard for professionalism in Robolab operation.

5.4 Key Managerial Implications

Managerial implications are outlined to informed key decisions. Management within
the cement factories where a Robolab is used should understand the following as it

might implicate the effective and efficient operation of the Robolab:

A competent maintenance team should be on standby for any breakdown.
Stakeholder involvement in operations and maintenance issues is advantageous.

Research on the machine will provide operators with better knowledge.

o o o

There should be an info-laboratory system available for further diagnosis of
machine errors.

e. Training of the current staff is a key to consistent competency standards.
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f. Technological upgrades, a maintenance plan, available spares, and financial
budgeting for the system are key to the effective and efficient operation of Robolab.

5.5 Limitations of the Study

The study of human knowledge and behaviour is a never-ending process. Competency
profiling has a wide scope in the field of study, with lots of diverse and, sometimes,
complex parts. As such, caution should be exercised when generalising, as some

limitations were encountered during the course of this study, as discussed below:

a. Inthe questto have proper representation of informed individuals in the context of
this study (Robolab operators), the study sample focused on Robolab systems in
cement manufacturing factories. Hence the data was limited to the employees of
those cement factories.

b. Although several competencies that concerned different production companies
were identified in the previous studies, this study was limited to competencies
required for the effective and efficient operation of a Robolab system in a cement
factory.

c. Previous literature reviewed in this study included studies carried out within and
outside South Africa.

d. The empirical part of this study considered qualitative data from employees of
Robolab systems in cement factories not only in South Africa; thus caution should
be exercised when making generalisations.

e. The aim of the study was to propose solutions to long-existing challenges
concerning the competency profiling of Robolab operators in cement factories in
South Africa. Thus, this study contribution (Integrated Robolab Competency
Profiling Model), serves as a management model that could be used to improve

professionalism in the operation of Robolab systems in cement factories.

5.6 Suggestion for Future Studies

Research requires a lot of academic commitment. As such, competency profiling for
hi-tech and robotic systems incorporates a broad and diverse discipline that not only
enhances sound management decision making by stakeholders, but also contributes
to the growth of professionalism in Robolab operation. The competency potential of
operators contributes to the growth of company productivity, which cushions the
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maximisation of production against the costs and challenges of production. Therefore,
for continuous improvement and advancement of the concepts of this study, research

could be conducted in the following areas in the future:

e Research could be conducted to test the impact of technical and behavioural
competencies on the output of the Robolab system in the factory;

e Research could be done to ascertain the differences in output between a robotic
cement factory and normal mechanised cement factories;

e Research could be conducted to weigh the benefits against the challenges of
Robolab systems in cement factories; and

¢ An investigation could be conducted to test the practicality of the model (Integrated

Robolab Competency Profiling Model) produced in this study.

5.7 Summary

The first chapter of this study provided the introduction to the study, explaining the
necessity for Robolab operators to adhere to competency standards. The background
to the study, motivation for the study, the problem statement, objectives of the study,
research questions, and significance of the study were presented, as well as a brief

discussion of research methodology.

Chapter 2 of this study focused on the available literature as it concerns organisational
competency profile development and management, as well as the benefits of
organisational competency profiling. The review of the literature assisted in
conceptualising competency profiling to boost professionalism in Robolab cement

factories.

The third chapter dealt with the research methodology used in this study. The research
approach and research design were explained and how they fit into the study. An
evaluation was done with regard to the target population of the study. In addition, the
sampling method and the techniques used for data collection and data analysis were

discussed.

The fourth chapter addressed data analysis and the presentation of results. Themes
and categories were provided and the responses were represented in ATLAS-ti

network diagrams. Excerpts from participant responses were presented and results
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were discussed in line with the research questions and how they correlate with
previous literature.

This final chapter integrated the conclusions of key findings, recommendations,
discussion of key policy implications and the limitations of the study with suggestions
for further studies.
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Addendum C: Interview guide

RESEARCH BY ANNAH MANGANYE

Interview Guide

Dear Participant

| am Annah Manganye, a registered MBA student at the
NWU Business School, and need your input as a Robolab
operator. You are kindly requested to participate in an
interview with me, which should not take more than 40
minutes. | am going to take notes and make a recording
during the interview to ensure | capture all the required

information.

Your valuable inputs would be highly appreciated and you

can withdraw at any time.

My MBA research study is on “The development of a
competency profile and implementation plan for Robolab
operators in a cement factory “

By taking part in this study you have provided your consent.
Instructions to Participants:

First I need a few demographic inputs from you, which will
be anonymous. This is needed for the descriptive part of the
study. Thereafter | will engage you on specific Robolab

guestions.

SECTION A: PERSONAL DETAILS

Please tick in the box to indicate your response

1

Age (in years): O Less than 25 O 25-30 O 31 — 35 [0 36-40

O 41- 50 O More than 50
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2)

Gender: O Male O Female

3) Education: O Undergraduate Diploma O Bachelor's Degree O Master's Degree
O Doctoral Degree O If others, please specify __

4) Work Experience in Robolab ( in years)
O Lessthan50 5 — 100 11-15 0 16 - 20
O More than 20 years

5)

Nationality 0 South African

O Other —Specify
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B. Robolab Questions

What are your major duties as the Robolab operator?

What are the day-to-day
duties/responsibilities of
a Robolab operator?

Key performance area

Before this position what
job experience did you
have

Did you receive adequate
training to operate the

Robolab system

The Skills needed

The Knowledge needed
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What are the technical
competencies do you
have as a Robolab

operator?

The Abilities needed

Can you please outline
your behavioural
competencies as a

Robolab operator

Their Attitude

Personality traits

Motivation

Self-concept

Interests

Beliefs

Values

What are the work

challenges that as a
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Robolab operator you

face?

What are the general
challenges that your
organization is facing with
regard to a Robolab

system

In your opinion what are
the benefit for having a
fully working Robolab
System

In your opinion why did
your company acquire the

Robolab system?

Was your company aware
of all the important facts

such as maintenance
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plan, skills, availability of

parts, running cost when

acquiring the Robolab?

Was your company ready

to use the Robolab from

day 1 of its operation?

How did you manage this?

Is there anything else you

can add about the

Robolab functioning

efficiently and effectively?

THANK YOU VERY MUCH FOR YOUR PARTICIPATION

119



Addendum D:

Job Profile for Laboratory analyst

Job Profile

1. JOB DETAILS

Job Title Laboratory Analyst | Grade | TBD
Organisational Unit | Aganang

Department Chuality

Line Manager Chemist

Date last reviewed | 03 October 2018 | Author |

2. OUTPUT PROFILE

2.1 Purpose

To conduct sampling and chemical analysis on various materials in the laboratory through adherence to
laboratory standards, policies and procedures and to report the results produced.

2.2 Reports
Direct Reports Mone
Indirect Reports None

2.3 Job Outputs

Key Performance Area

Performance Outputs

1. Carry out work
routine against

Carry out appropriate sampling of all relevant materials

Carry out required testing in accordance with stated test methods and
festing schedule

Adhers to specific testing procedures with thought deviation

Analysing results, able to interprete them and report to immediate
superior for corrective action

Ensure accurate and consistent testing of the samples

Keep good housekeeping

Carry out all test and report according to IS0 9001

Analyse the check or relevant reference material for tests and analytical
equipment

Accurately report analytical results

Reporting of results on QMS and on all relevant reports

Ensure ftracebility of resulis by making use of standard forms or
specicified method

Report all non-conformances in accordednce to the specified rules

set targels
2. Reporting
3. Equipment

Verify the equipment by use of internal reference, check standard or
certified reference material and maintain the eguipment in accordance
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Job Profile

2.3 Job Outputs

Key Performance Area

Performance Outputs

with schedule fo ensure accuracy of testing equipment and meet
availability performance target

Report any equipment breakdown

Ensure that the wverification eguipment are calibrated and that
calibration is still valied

Ensure all sampling is done at the specified times

4. Manage » Ensure that results are reported on time withough delay to the
turmaround time production operators
Maintain customer loyalty and continuous improvement realization
«  Build inter customer relations through effective communication
5. Intemal and » Prevent sample contaminations
External * Achieve tumaround times by ensuring that results are reported on time
customers + Immediately report any quality deviafions or equipment failure to the
Chemist or Quality manager to ensure that effective actions
« Adhere to applicable legislations
+ Adhere to Safety standards
6. Safe laboratory- + Proactively promoted safe behaviour
» Report on incidents and accidents against set standard
» Support safety innitiatives from the Risk and safety department
7. Cost forecast * Nowastages
achieved = Manage your absenteesim
+ Paricipate in regular f2am meetings to review targets against KPI's;
« Relevant information is shared and discussed with Verification Analyst
and team members;
8. Teamwork and « Maintain co-operative relationships with supporting functions by
engament supporting cross-functional teams for problem-solving;
« Employee relations maintained according to company and legislative
requirements.
9 Personal = Embrace the principal of empowerment by optimising available resources,
Performance developing own skillset and accepting responsibility for their job outcomes
» Comply to formalized systems and procedures
10. Good
Corporative
achievements = SABS ISO 8001 compliance.

System integrity maintained through accurate and updated information.
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Job Profile

2.3 Job Outputs

Key Performance Area Performance Outputs

3. REQUIREMENTS PROFILE

3.1 Qualifications

Type Area Importance
NQF Level 1 - 3 Grade 10 - 12 Maths and Scince Essential
) ) Analytical chemistry, Chemical
NCQF Level 6 Diploma / Advance cerificate . . ) Advantageous
engineering or BSc Chemistry

3.2 Professional Status

Accreditations

Registrations

Legal Appointments

Memberships

3.3 Experience

Process/Place/Area Involvement Period Importance
Laboratory Operational 2-3 year(s) Essential
Total number of years’ experience 2-3 years Essenstial

3.4 Competencies

Type Description Proficiency Level
Drivers Licenses Code B:Motor vehicle licence

Basic comouter skills Intermediate

SAP Intermediate

Excel Intermediate

Word Intermediate

Computer Literacy

Powerpaint Intermediate

Choose an item.

Choose an item.

Choose an item.

Strategic orientation - Links current action to strategies (Own / External).

Behavioural Competencies Business accumen and industry insights - Understands business driving
forces.
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Job Profile

3.4 Competencies

Type

Description Proficiency Level

Conceptual and innovative thinking - Understands the big picture and
guestions the way things are done

Interpersonal Effectiveness - Understands underlying issues.

Team Leadership - Champion's the team.

Change Leadership - Initiates changes.

Relationship Management - Develops intemal-across boundary parinerships.

Impact and Influence - Uses indirect influence.

People Development - Gives feedback to others.

Teamwork - Solicits inputs.

Passion for the Customer/Consumer - Business value add.

Results Focused - Meets challenging goals.

Business Partnering - Boundaryless-proactive business parinering (Intermal
focus).

Concemn for SHECQ! - Drives the importance of standards to others.

Monctional / Technical

Competencies

Analytical competencies that include

# Problem solving skills

#» Good knowledge and
understanding of Chemistry

# Good knowledge of XRF and
other analytical equipment

* Root cause analysis

# Systematic Thinker

Interpersonal competencies that include
» Good communication
» Personnel awareness
#» Conflict handling
# Team work
» Customer service orientataion

Individual competencies must include
» Decisiveness
#* Personal intergrity
# Persuasiveness
#  Flexibility
# High tolerance for stress
#  Ability to priorotise

Mortivtional competencies
» Resilience
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Job Profile

J.4 Competencies

Type Description Proficiency Level
# Energy and quality focus
DCSA Values
» Integrity

s Customer Care

+«  Empowerment

«  Accountability

+ Passion and Enthusiasm
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Bruce Conradie

66 Greenfield Rd
Greenside

Tel: 083 461-4130
Bruce.conradie@wits.ac.za

Attention: Annah Manganye
North-West University

2019-11-22

To whom it may concern

Confirmation of thesis editing

This letter is to confirm that, with the help of a subcontractor, | have edited the
thesis/dissertation/article titled:

A competency profile and implementation plan for Robelab operators in a South
African cement factory

The document was the work of Annah Manganye.

We have edited the document for errors of grammar, punctuation, and style. | have also
provided the author with a list of aspects needing further attention or correction.

| am a registered member of the SA Institute of Translators.

Yours faithfully

Bruce Conradie
Research Support Specialist
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