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ABSTRACT 

 
This research reports on a study conducted in the railway industry in South Africa, 

the purpose being to help the railway industry by showing how a knowledge 

management system can be used in the task of extracting tacit knowledge. In the 

light of the fact that railways in many countries throughout the world function as an 

effective mass transportation system for passengers, this study aims to design and 

propose a model that will help the railway industry in South Africa in the task of 

implementing a knowledge management system to facilitate the process of extracting 

tacit knowledge from experienced employees and making it explicit knowledge in 

order to sustain railway system operations. This study looked at the process of 

designing a model that is presented as a recommendation to be used for a 

knowledge management system in the railway sector in South Africa. The aim of this 

study is not to provide a technical solution but to give a viable and workable reply to 

the main research question of this study: How can a knowledge management system 

be implemented or deployed to the railway sector? This study used an inductive 

approach as the question is descriptive but the results of this study have explanatory 

implications regarding the process needed. The methodology used is a case study 

with a qualitative method. The primary data was collected by using interviews as the 

instrument and analysed using thematic analysis that was developed through coding.  
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CHAPTER ONE 

INTRODUCTION 

 
1.1 Introduction 

 

The South African Railway industry faces a major problem with regards to skills 

retention in the signalling maintenance. Signal engineers are an important part of the 

railway system in that they maintain essential systems that ensure the safety of 

goods and passengers.  Most signal engineers have also doubled up as lecturers at 

railway training centres teaching new employees, signal engineers and artisans how 

to use various techniques. In many organizations the use of tacit knowledge is an 

important way of improving new recruits. Training is often done online as compared 

to the old system of classroom training. It is impossible for any one person to attain 

the breadth of knowledge needed in this field. It is important, therefore, for the 

experienced signal engineers to make explicit and codify their tacit knowledge base 

to new staff if services are to be maintained efficiently and effectively. In addition to 

the current demands of the railway system by passengers and the need for 

engineers, there is among the present employees a high level of retirement. South 

Africa does not have a specific institution where a person can learn about signalling. 

The only way a person can gain such knowledge in the railway sector is through 

innovative training methods and job shadowing. This does not mean, however, that 

all the expertise within the railway sector is immediately captured by a trainee or 

artisan. In order to become a signalling expert one needs to work in the railway sector 

for many years because it is the only way to gain the know-how in dealing with 

signalling faults.  

 

The above illustrates showed that there is tacit knowledge in the railway system and 

it is of vital importance that those who will soon retire transfer their knowledge to 

others so that the railway system can benefit from it. It is obvious that a signal 

engineer is an important component in the railway system, as their key business is to 

transport passengers safely using reliable signalling systems.  Stover (2004) 

specifies that there must a systematic articulation of that knowledge in order to 

prevent the loss of knowledge from those signal engineers. Jain et al (2008) states 

that the railway is still doing things the old traditional way, but at the same time the 

old signal engineers are retiring or leaving the organisation. This alone should be a 

warning signal to the railways industry that if something is not done to address this 

issue; it could lead to the collapse of the railway. 
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The effective use of Knowledge Management (KM) is an important means of 

achieving competiveness as its application and use is a relatively new approach. The 

usefulness of KM and its application  has been identified by different pioneers and 

academics as an important area in organisations(Chang et al., 2011).  Chang et al. 

(2011) point to studeies by  Drucker and Strassman in the 1980’s, and observed that  

information in general and knowledge information are an  in organisations 

(Benedictetal.,2005; Ward and Peppard,2007; Davenport,2013). KM has become a 

critical issue in organisations as the major competitive advantage for a corporation 

lies in its corporate knowledge, i.e. information in the context in which it is used 

(Adeleke and Alegbeleye, 2013). The implementation of Knowledge Management 

System (KMS) processes has long been overlooked in the KMS literature.  

 

A well designed and functional KMS can help an organisation to ‘‘know what they 

know and what they do not know’’(Li et al., 2011), and assist an organisation in the 

need to share, retain and re-use knowledge. KMS are pervasive, resulting in that the 

amount of money spent on KM services is growing steadily (Xu and Quaddus, 2012). 

This is particularly true for tacit knowledge possessed by individuals – knowledge that 

is vital for a company to compete in a highly competitive environment (Nevo and 

Chan, 2007). Important knowledge that resides in a company is often not noticed, 

stored or utilised. It is usually when staff members leave or resign from a company 

that the awareness of the loss of knowledge becomes apparent. This represents a 

substantial loss of valuable intellectual assets in a company (Wong and Aspinwall, 

2004). One aspect of a KM programme is to foster the emergence of sharing and 

diffusion of knowledge among staff members so that each member can take 

advantage of the learning and expertise of another in daily work (Nevo and Chan, 

2007).  

 

Knowledge adds value to an organisation through its contribution to products, 

processes and people, while a KMS transforms information, data and intellectual 

assets into enduring value by identifying useful knowledge for management actions 

(Vandergrift and Goh, 2006). KM consists of processes that facilitate the application 

and development of organisational knowledge, in order to create value and to 

increase and sustain competitive advantage (Cheng et al., 2008; Patil and Kant, 

2014). 

 

Corporate attention and spending have been paralleled by rising academic interest, 

which has produced numerous investigations, ranging from the ontology (Köhler et 

al., 2006) of organisational knowledge and its transfer to a KMS as well as the 
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effectiveness of KM within organisations. As Galunic et al.(2014) note, studies of the 

effectiveness of a KMS are important because the risks of inflated expectations are 

high, given the volume of knowledge-based work, and the allure of technology to help 

eager managers craft higher performing organisations. However, while studies of 

general knowledge transfer, consequences and performance have appeared 

(Hendriks and Vriens,1999), studies of the benefits of a KMS are under-explored 

(Galunic et al.,2014). Luban and Hîncu (2009) pointed out that although KM is 

primarily process-oriented with strategies determined by the organisational culture, 

motivation and policies, KM needs the right methods, technologies and tools for 

successful implementation (Luban and Hîncu, 2009). In particular, the focus area of 

this research is “how can knowledge be extracted and transferred from employees in 

the railway organisation so that it becomes explicit knowledge?”  

 

Although operationalised in many different forms, knowledge management systems 

are generally information technology-supported processes (Xu and Quaddus, 2012) 

which collect, categorise, and disseminate organisational knowledge (Wilson, 2005) 

for the purpose of quality, efficiency (reuse), and learning or development (Abdul-

Munaim and Lutfi Hussain, 2014). These are tools that help connect workers to 

knowledge and to other people, regardless of physical distance (He, Qiao and Wei, 

2009), and that can be used whenever a knowledge worker chooses. Additionally, 

they constitute knowledge governance in firms’ attempt to use them as formal 

structures which influence human capital development and progression. A KMS can 

help because it will work as a baseline that can be utilised to access previous 

knowledge (Wong  and Aspinwall, 2004). This research then focuses on the 

development of a KMS for the railway industry in South Africa. 

 

1.2 Background to the Study 

In South Africa, the knowledge which is relevant to the job description of a signalling 

system in the railway sector, is related to theory and practice, signalling components, 

assessment and competency and refresher course administration (Haywood, 1994). 

The problem is to capture organisational knowledge systematically and to store 

manuals, best practice experience, guidelines for practical and theory-training and 

know-how. This is done in order to make knowledge accessible to more than one 

individual. Liao (2003) mentions that as it stands today, informal methods of creating 

and managing knowledge are currently being utilised by signalling, but this is done 

more on an individual, fragmented basis. When older signalling technicians retire, 

they leave the railway sector with the knowledge that they have accumulated over 
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their many working years. This knowledge base has then to be re-built or re-

constructed by every new staff member who takes up employment in the industry. 

 

Other than a process of a KMS of organisational knowledge (Rubenstein-montano et 

al.,2001), access to relevant knowledge, and finding key stakeholders and knowledge 

experts to assist, is often not an easy task (Kulon et al., 2006). Furthermore, the 

theoretical concepts of KM should be the basis for the process of designing a KMS 

and the appropriate ways of representing knowledge (Karadsheh, 2009). There are 

unstructured ways to build organisational knowledge, but this will take time as it will 

entail searching for and accessing relevant knowledge, which in turn impacts on the 

speed and quality of decision-making because of the absence of the knowledge 

base, which is technology based (Moradi et al.,2013). Floyde et al.,(2013) looked at 

technologies that have been implemented to ensure the speed at which knowledge is 

accessed, but knowledge representation techniques have made computational 

methods of processing knowledge possible. 

 

1.2.1  Context of the Study 

A railway signalling system requires a high level of safety to maintain the safe 

operations of trains. Therefore, in order to ensure the safety of passengers, 

safety‐related regulations for railway signalling systems are internationally 

standardised. A safe, reliable and efficient railway system is dependent on many 

different factors, but it is signalling which is the most essential element, as without a 

signalling system trains cannot run both safely and efficiently. Therefore, it is crucial 

for rail organisations to look at the process of managing their current knowledge base 

so that it can be transferred to new and upcoming technical staff.  

 

When employees leave an organisation they take with them the organisational 

knowledge that they have built up over many years of service in the organisation 

(Ooi,2014). This highlights the need for railway organisations to extract tacit 

knowledge from their employees before they leave or retire from the organisation.  

 

An organisational entity, such as the railway sector in South Africa, does not have a 

specific institution or curriculum for the training of people in signalling systems, rail 

engineering and other rail-related courses. The only knowledge that the organisation 

possesses has been gained through experience, i.e. tacit knowledge. When the 

sector loses its experienced employees, it not only loses the employees but also the 

knowledge that these people have. These experienced engineers e with tacit 



5 | P a g e  
 

knowledge are in high demand, and therefore the costs involved in rehiring them are 

substantial. 

 

Without this valuable asset, rail infrastructure and rail operations would collapse. The 

results would be devastating both for those people who are dependent on the railway 

for transport, and also for employees who would lose their jobs as a result of a 

collapse in this industry. The damage done to the economy at large would also be 

severe. At the present time it is not clear how the railway industry in South Africa can 

retain the knowledge held by its experienced employees when they leave the 

organisation. 

 

1.3  The Research Problem 

When employees leave the railway industry, they leave with substantial 

organisational knowledge (Maruta, 2014). This results in a negative impact on the 

operation of the entire railway network in South Africa, specifically on the signalling 

system, which is the key to its operation (Jain et al.,2008). The research problem for 

this study was therefore: 

“How can knowledge be extracted and transferred from employees in the 

railway organisation so that it becomes explicit knowledge?” 

 

This research focused on the investigation of how knowledge is currently captured as 

well as how the railway sector in South Africa can design and implement the process 

of transferring tacit knowledge that employees have, before they retire, so that the 

tacit knowledge they have can be passed on to others in order for the railway sector 

to continue working smoothly. 

 

1.4  Research Objectives  

The overall objective of this study was to explore a model that would assist the 

railway industry in South Africa to implement a KMS that facilitates the process of 

extracting tacit knowledge from experienced employees and to make that knowledge 

explicit in order to sustain organisational capacity. In order to achieve the sub-

objectives are therefore to:  

1. Investigate the current practices of capturing tacit knowledge in the railway 

industry in South Africa. 

2. Investigate the need for tacit knowledge to become explicit knowledge. 

3. Examine mechanisms required to extract tacit knowledge from older and 

experienced employees. 
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4. Propose on how the railway industry can design a system to capture tacit 

knowledge. 

 

1.5  Research Questions 

Based on the problem statement and the objectives of the study, the following 

research questions are also posed to amplify the research topic: 

 

1. What are the current practices of capturing tacit knowledge in the railway 

industry in South Africa? 

2. Why is there a need for tacit knowledge to become explicit knowledge? 

3. What mechanisms are required to extract tacit knowledge from older and 

experienced employees? 

4. How can the railway industry design a system to capture tacit knowledge? 

5. How can a KMS for tacit knowledge be designed and implemented for better 

service delivery? 

 

1.6  Scope of the Study 

The study was carried at Metrorail a division of Passenger Rail Agency of South 

Africa (PRASA) in the Western Cape region of South Africa. There participants were 

selected from three departments; human resources, signalling, information and 

communication technology and business performance. The scope of the study was to 

explore a process on how to design and implement a KMS for the railway industry in 

South Africa. The study did cover the technical design of a KMS, as this would have 

necessitated more time, and going beyond the scope of a masters’ degree. 

 

1.7   Significance of the study and limitations 

The assumption was that railway organisation in South Africa had the tacit knowledge 

within human capital. There was a need for extractive tacit knowledge to make it 

explicit. The study excluded other regional signaling engineers, artisans; top 

management, human resource and infrastructure were not being part of the study. 

There focus was on the Western Cape region the whole cape metropolitan areas. 

 

This study contributed to the railway sector in South Africa by proposing a model that 

will assist in the extracting of tacit knowledge and put to the system, the knowledge 

will be available for the new technical staff. It will also contribute in South Africa 

railways, by saving lot of money they used to rehire the employees with the 

knowledge of signaling system. Since the research in the railway sector is not much, 

this contributed to research for the new knowledge in the railway sector worldwide. 
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1.8  Definition of Terms 

Information and Communication Technologies is the use of systems (especially 

computers and telecommunications) for storing, retrieving, and sending information 

(Wu et al., 2010). 

Knowledge is defined as doing what is needed to get the most out of knowledge 

resources (Wu et al.,2010).There are two knowledge classifications: tacit and explicit 

knowledge.  

Explicit knowledge is the knowledge that is the more visible knowledge found in 

manuals, documentation, files and other accessible sources (Nonaka, 1994). Explicit 

knowledge may pose a particular challenge related to an assumption of legitimacy by 

virtue of being recorded (Botha et al 2008).  

Tacit knowledge is the knowledge that is highly personal and is difficult to formalise, 

making it difficult to capture, communicate, or share. Subjective insights, intuitions, 

and hunches fall into this category of knowledge (Novak, 2009; Mishra and Bhaskar, 

2011). It is deeply rooted in an individual’s actions and experience as well as in the 

ideals, values, or emotions they embrace, which makes it difficult if not impossible to 

formalise and communicate(Novak, 2009).  

Data are any form of information available for the purpose of making decisions (Al-

Jamimi and Ahmed, 2013). 

Information is external knowledge that has been gathered from different sources for 

the purpose of assisting others in their various tasks. By using this information a 

person’s life can be changed as they learn from the experiences of others (Altaher, 

2010). 

Knowledge Management is the process of capturing, developing, sharing, and 

effectively using organisational knowledge (Baskerville and Dulipovici, 2006). 

Knowledge Acquisition is the process of extracting, structuring and organising 

knowledge from one source, usually human experts, so it can be used in software 

such as an Expert System (Soo et al., 2002). 

Knowledge Transfer is the practical problem of transferring knowledge from one part 

of the organisation to another (Stephens & Fulé, 2005). 

Knowledge Management System (KMS) refers to a class of information systems 

applied to managing organisational knowledge and is defined as “an application 

system that combines and integrates functions for the contextualised handling of both 

explicit and tacit knowledge, throughout the organisation or that part of the 

organisation that is targeted by a KM initiative.” (Dorasamy et al.,2013). 

Knowledge Management Process is the process of capturing, developing, sharing, 

and effectively using organisational knowledge. It refers to a multi-disciplined 
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approach to achieving organisational objectives by making the best use of knowledge 

(Karadsheh, 2009). 

 

1.9 Conclusion 

The focus of this study was on “how can knowledge be extracted and transferred 

from employees in the railway organisation so that it becomes explicit knowledge?” 

This study  considered the nature of knowledge in terms of the progression from data 

to knowledge, the various types of knowledge (namely tacit and explicit knowledge), 

and knowledge structures that exist within the railway industry in South Africa, in 

order to evaluate suitable knowledge-sharing tools and representation techniques for 

effective knowledge transfer. Recommendations are made for a suitable combination 

of tools and techniques suited to the railway sector in South Africa. The study was 

focused specifically on knowledge pertinent to the work of signalling for staff 

members of the railway industry in South Africa, revealing how this important issue is 

usually omitted by technicians and their managers who are working to alleviate the 

problems involved in signalling on railways. 

 

 



9 | P a g e  
 

CHAPTER TWO 

LITERATURE REVIEW 

 

2.1  Introduction 

The literature in KM provides a valuable insight into the research on the development 

of tacit KMS. This chapter explores literature relating to  KM; the nature and attributes 

of KM; knowledge types and their characteristics; ICTs as an enabler in KM; KM in 

railway organisations; the process of attaining a KMS; different knowledge 

management systems; kinds of knowledge and its codification.  

 

 2.2 Knowledge and Knowledge Management 

It is no surprise then to find that studies on KM allude to the fact that by effectively 

connecting the wealth of inherent and integral knowledge contained within an 

organisation through various KM techniques, the right knowledge can be supplied to 

the right people at the right time (Georgiev,2013). This enables the implementation of 

this knowledge into concrete actions and so enhancing organisational efficiency and 

effectiveness (Bush and Tiwana, 2005).  

 

It is posited that KM facilitates improved organisational performance (Zhen et 

al.,2013), improved decision making  (Holsapple and Joshi, 2001; Holsapple and 

Joshi,2000; Durcikova et al.,2011; Bush and Tiwana, 2005:71;Watson and 

Hewett,2006), creation of core competences (Liao, 2003), gaining a competitive 

advantage (Luban and Hîncu, 2009) and becoming a promoter of improved problem 

solving (Hung et al.,2011; Bush and Tiwana,2005:p.67-71; Watson and Hewett, 

2006). As Zieba (2013) puts it, “[t]hat knowledge is of fundamental importance for 

organisations of any size and industry is no longer a question”.KM is also an enabler 

of organisational learning as it facilitates the continuous sharing and exchange of 

knowledge that perpetuates the learning process within the organisation (Zhen et al., 

2013). There are three types of learning that occur within an organisation as a result 

of KM: individual learning, learning through direct communication, and learning using 

a knowledge repository (Yun, 2013).  

 

A knowledge repository is typically associated with the systematic storing of explicit 

knowledge. Direct communication is often necessary for experiential learning, 

whereas tacit knowledge is acquired through consultation with experienced persons 

(Hall and Andriani, 2002;Hall and Andriani, 2003;Gourlay, 2006). 
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Knowledge is considered to be a high-value form of information. What makes it so 

valuable is added experience, context, interpretation and reflection (Davenport, 

(2013: p.43), i.e. personalised information (Alavi and Leidner, 2001).Tacit knowledge 

is the knowledge that people have in their minds, whereas explicit knowledge is the 

kind of knowledge that is captured or written down (Gourlay, 2006). An example of 

tacit knowledge would be an academic’s know-how of approaching the task of 

teaching mathematics in an effective manner. An example of explicit knowledge 

would be a framework for assessing knowledge on different cognitive levels (Jung et 

al.,2005). The main difference between the two is that tacit knowledge cannot be 

accessed as easily as explicit knowledge. According to Jennex et al. (2007) 

embedded knowledge within an organisation, found in repositories, documents, 

processes, manuals etc., is made more valuable with the context, experience and 

interpretation that a living person can add to it, i.e. tacit knowledge. Jung et al.(2005) 

insinuated that knowledge can come from a wide range of sources, such as projects, 

tasks and processes, as well as from the people who make and use those processes. 

 

KM consists of a collection of methods, techniques and tools (Liao and Wu, 2010) 

that facilitates four activities: capturing, storing, sharing and using knowledge (Sher 

and Lee, 2004). These four processes are performed sequentially. However, 

knowledge-sharing is considered to be the main process of KM (Nonaka at el., 2008). 

 

Knowledge-sharing is the process of making an individual’s knowledge available to 

others. This is possible by converting knowledge into a form that is easily accessible 

and easily understood by others (Nonaka and Takeuchi, 199). By sharing knowledge 

about expertise, skills and other relevant knowledge based on context, experience 

etc., particularly from various domains, a level of organisational learning and 

knowledge is created which is more valuable than the knowledge that is possessed 

by a single individual (Noruzy et al., 2012), enabling the organisation to innovate 

(Nieto, 2003; Herschel at el.,2001). 

 

In some studies conducted in the field of KM, it is noticeable that knowledge-sharing 

in particular has become an area of concern (Nomura, 2002). This is due to the fact 

that KM can only be sustained through the continuous process of sharing, which is 

dependent upon people. Therefore the efforts involved in, and the aim of preserving 

KM, is to create a culture of sharing in an organisation (Nomura, 2002). 

 

In a study conducted by (Voelpe, 2005),they reported that motivations for knowledge-

sharing from the receiver’s point of view include: time saving and productivity 
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enhancement, access to approved solutions and answers to problems, and finding 

capable people who can provide assistance based on their experience. This reveals 

the invaluable benefits of knowledge-sharing, even if this is not always evident to the 

knowledge sharer. That is why, according to Wiltshier and Edwards (2014), the 

process of providing feedback on how one’s knowledge-sharing efforts have 

benefited the work of others is essential for developing a positive attitude towards 

knowledge-sharing. 

 

The literature shows the importance of both tacit and explicit knowledge in an 

organization. While explicit knowledge is more formal and easily accessible tacit 

knowledge resides in the heads of people and this study sought to find how this 

particular knowledge can be captured and stored for the benefit of the railway sector 

in South Africa. 

 

2.3  The Nature and Attributes of Knowledge 

Understanding and highlighting the various levels of KM, and differentiating between 

the terms used in KM is important for this study. The key terms are data, information 

and knowledge (Altaher, 2011). These terms,  often used  interchangeably within 

decision making processes, are however, different in essence and function (Alavi 

Maryam & Leidner, 2001). The right understanding of this difference is a vital basis 

for a successful design, establishment and functioning of any KMS, as well as for the 

design process for the particular system used. 

 

2.3.1  Data 

Data is a raw fact, not related to any other data. Indeed, on its own, raw data is 

insignificant. Information, however, is a collection of related facts (or data), for which a 

context has been established through a relationship. The added context provides 

meaning to this collection of data (Liebowitz, 2011).The context, established through 

the relationship of the collection of data, makes it useful. It has also has been shown 

that the tools used in the process of converting data, as mentioned above, must be 

distinct from the tools used when converting data in general. Examples of data would 

be experiments, calculations, observations derived from attributes or numerical 

quantities (like quantitative data which are capacity, cost, time and velocity and 

capacity), and qualitative data interviews and structure questionnaires (Maxwell, 

2012). Maxwell speaks about how data can be collected, however this data needs to 

be converted and processed in order for this data to become information. This is 

shown by Liebowitz (2011) who states that knowledge is the application of 

information. 
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2.3.2 Information 

Information is associated with explanations and data collection, interpretations, and 

other textual material concerning a concerned process or event and object (Kairu-

Wanyoike et al.,2014). The question that relates to data and information is when, 

where, what and who (Wellman, 2009). This implies that through the application of 

information in a particular process, the how and why ensues and knowledge is 

created. It is only by answering when, where, what and who on the level of 

information, as identified by Wellman (2009) that we can enter the level of knowledge. 

Therefore, knowledge is the use of information to increase awareness, organise, 

teach and understand all the information within an organisation in order to synthesise 

all of the various components into a cohesive whole. Knowledge and its potential is 

found in groups, people or organisations. It is knowledge that must be utilised in the 

processes of decision making. When there is an ethos of a learning process, 

decisions can be made that will help to attain proper understanding and appropriate 

action (Singh and Kant, 2008).  

 

It has already been stated that Liebowitz (2011), links wisdom to the experience of 

anything that a person has done. It is impossible to transfer personal experience to 

another person, but an experienced person can teach others so that they can learn 

from that person’s experience and so be opened up to that person’s wisdom 

(Liebowitz, 2003; Bellinger et al., 2004). This can lead people to maturity, to the ability 

of identifying truth and making correct judgements based on the knowledge, 

experience and insight of others (Altaher, 2011). The intellectual capital within 

organisations like railways etc., needs the application of KM in order to attain 

collective organisational wisdom. In simple words, the progression from data to 

knowledge occurs as understanding increases, so that wisdom and experience occur 

simultaneously (Liebowitz, 2011). Bellinger, Castro and Mills (2004) concur with this 

progression from data to knowledge, but include understanding and wisdom as 

additional classifications of the content of the human mind (even though their focus 

for this “content” relates more to the realm of IT than to KM). 

 

2.3.3  Knowledge 

Knowledge is one of the most important concepts used in engineering, building on 

the great contribution of Greek philosophers for centuries (Mary et al.,2013). It is vital 

to understand that knowledge originates with people. According to Malavasi et al. 
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(2014), the knowledge that someone has about anything is a good asset. When this 

principle is applied to the context of railways, we find that the knowledge a person 

has is vital in the task of knowing how to identify and fix signal faults – something that 

is not an easy task for an ordinary person to do (Sutton and Mcilwain,2008). Through 

the use of reason, the way engineers fix signals can be turned in to knowledge. The 

Greek philosopher Aristotle states that the reason we have understanding is to 

provide us with the means to solve problems. He called this “knowledge” (Qipeng et 

al.,2011). Knowledge is considered as rational, abstract, impartial and universal in 

Western Philosophy. When knowledge is used to solve a particular problem, it is 

important to store that knowledge using some form of technology so that it can be 

used by others (Rodrigue et al., 2013).  

 

The very first KM tools were developed in the early 90’s (Nonaka,1994) because 

people became more aware of knowledge understanding. KM models and tools that 

were used within the context of social interactions in general and in human behaviour  

(Koh and Gunasekaran,2005; Pridmore et al.,2007; Chen et al.,2012), were the same 

models and tools that were used in the context of the railway industry (Pridmore et 

al., 2007;Pezzillo et al.,2012;Schiuma, 2012). However, these tools and models did 

not focus on or capture human knowledge in a suitable way to fulfil the objectives of 

railway organisations (Pezzillo et al.,2012). Knowledge demands an active 

contribution of managing knowledge systems, something which is of a far more 

complex nature than just simply having data and information (Mostert,2007). 

Therefore, for the implementation of a KMS, it is essential, already at an early stage, 

to clarify the vast differences that exist between the terms “data” and “information” 

(Nevo and Chan, 2007). 

 

Many researchers have tried to clarify and discuss what constitutes data, information 

and knowledge, and lastly wisdom (Bermell-Garcia et al., 2012;Collins, 2010; Costa 

et al., 2010;König et al.,2013;Marras & Hancock, 2014), where the basic terminology 

used is dependent on the researcher’s objective and the lessons learnt from the area 

of the research involved. This also contributes to the body of knowledge in regard to 

KM in general. There is relationship between data, information and knowledge that 

can be likened to the form of a pyramid (Liebowitz ,2011). Liebowitz and Megbolugbe 

(2003) illustrated that in this context the pyramid has data as its base, followed in 

hierarchy by information and knowledge, with wisdom connecting directly with 

experience at the apex, as is shown in figure 1.1.  
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             Figure 1.1: Knowledge Pyramid (Liebowitz, 2011) 

 

 

 

The DIKW hierarchy was first mentioned within the field of KM by Zeleny in 1987 and 

subsequently by Ackoff in 1989, but an earlier reference is made by Cleveland in 

1982 within the Information Science domain Hey and Nielsen (2004); Sharma et al. 

(2012). Up to this point only data, information and knowledge have been considered 

for the purpose of this study, but Clarke & Bailey (2000) considers four 

classifications, with the progression from data to wisdom. Ackoff (1989) includes 

understanding, making it five categories in total for classification. However, Milton et 

al.(2006) does not include understanding as a classification or category, but depicts 

understanding as the support for the transition from one category to the next. 

Ackoff’s (1989) definitions of data, information and knowledge concur with what 

has already been explained  that data means symbols or raw facts, information 

means data that is processed into a usable form, knowledge being what i s  created 

through the application of data and information (Bellinger et al., 2004). 

 

Ackoff’s (1989) view is that knowledge addresses the “how” while understanding 

addresses the “why”. His differentiation between knowledge and understanding is 

that knowledge is deterministic, while understanding is cognitive and analytical 

(Martin, 2009). In other words, knowledge is being able to collect relevant information 

for the purpose of its application, while understanding is being able to reason about 

knowledge, usually based on perception and judgement. Based on this differentiation 

between knowledge and understanding, Ackoff (1989) considers knowledge to 
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involve an assimilation of information and understanding as the synthesis of new 

knowledge from existing knowledge. 

 

  

2.4  Knowledge Types and the Characteristics       

Knowledge types and characteristics are explained in the form knowledge elements, 

tacit and explicit knowledge. Figure 1.2 shows both knowledge elements separated 

(tacit and explicit), and their differences are categorised. The human elements of 

knowledge that are implicit in and part of tacit knowledge need to be captured and 

stored so that these tacit elements become integrated into explicit knowledge. The 

proposed purpose of this research was to look at “how can knowledge be extracted 

and transferred from employees in the railway organisation so that it becomes explicit 

knowledge?” 

 

Figure 1.2: Knowledge Elements (Polanyi, 1969) 

 

Polanyi (1969:p.18), posited in scientific theory generation, that it was the application 

of tacit knowledge in any industry that leads (Nonaka et al.,1995)  scientists to 

generate new theories. Using this as a premise, the study showed a proposed model 

of a KMS that can be specifically used in the railway industry. The knowledge that is 

needed here can be gained from understanding the value, strength and power of tacit 

knowledge. 

 

Nonaka (1995) argue that the awareness and importance of tacit knowledge has 

been generally accepted in the literature of KM as a powerful element. Because tacit 

knowledge resides in an individual’s mind, it has been identified as a more personal 

element in knowledge, as it is built on individual experience, values, personal beliefs 

and perspectives (Hendriks and Vriens, 1999).  
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There is a wide range of studies in the field of KM regarding tacit knowledge and its 

concepts, for example, in the field of engineering, mathematics, non-academic 

industries etc. The importance of tacit knowledge has been emphasised in many 

different areas, for example, knowledge auditing, knowledge innovation, knowledge-

sharing, knowledge acquisition, artificial intelligence, data mining, information 

systems and others (Wyatt, 2001;Stover,(2004);Gharehbiglo et al.,2012;Warkentin et 

al., 2012;Larsen and Olaisen, 2013). Tacit knowledge is the concept that was first 

introduced in KM by Nonaka and his colleagues, however, many other authors use 

this work as a kind of reference point (Collins, 2010; Gourlay (2006), discussed tacit 

knowledge as a form of knowledge that is without linguistic and numerical elements, 

something that is highly personal and context specific and deeply rooted in an 

individual’s emotions, values, ideas and experiences.  

 

             Figure 1.3: SECI Model (Nonaka & Takeuchi, 1995) 

 

Polanyi (1969), differentiates the various types of tacit knowledge and their 

meanings, as technical tacit knowledge (meaning skills or concrete “know-how”), and 

cognitive tacit knowledge which refers to ingrained dispositions, beliefs and mental 

models that are taken for granted (Gourlay, 2006). By direct experience, and through 

the actions of individuals, technical tacit knowledge is created. Through learnerships 

or job shadowing (Nonaka and Takeuchi 1995:p.10-60), technical tacit knowledge 

can be acquired through practical learnings (apprenticeships) (Nonaka and Konno, 

1995: p.62-63; Nonaka et.al.,1994: p.314). Cognitive tacit knowledge, however, is not 

transmitted through formal academic channels but, for example, through informal 

discussions regarding problems at work or through the medium of social activity 

(Nonaka and Takeuchi, 1995: p.63; Dirección, 2013). “Internalisation” input needs to 

be based not just on tacit knowledge, i.e. personal experience etc., but also needs to 

be balanced by using explicit knowledge. This necessarily involves changing mental 

models, (Nonaka, 1994; p.64-69).  
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Gourlay (2006) identifies that the know-how is more concrete in technical tacit 

knowledge than in cognitive tacit knowledge. This argument shows that tacit 

knowledge and tacit knowing are aligned to technical tacit knowledge more clearly. 

Today, as in the past, people use face to face and hands-on methods to convey tacit 

knowledge or ’know how’ to other people (Gourlay, 2006). This is shown in technical 

tacit where most people are able to show others the type of experience they have 

gained, not necessarily in writing, as most of the signal engineers in the railway 

industry do not like to write down what they know.  

 

If one needs to use both tacit and explicit knowledge, there are a number of activities 

and frameworks that are available in a number of studies done by different authors. 

(Nonaka and Konno, 2000) came up with the proposed model SECI figure 1.3. This 

model is well-known in KM. As well as indicating that tacit and explicit knowledge is a 

type of KM, he also describes how tacit and explicit knowledge were described and 

recreated, transferred and generated, in most enterprises. More specifically, if one 

talks about the SECI model figure 1.3, the model has four knowledge conversion 

modes: (tacit to tacit) socialisation, (tacit to explicit) externalisation, (explicit to 

explicit) combination, and (explicit to tacit) internalisation (Nonaka & Takeuchi, 1995) 

 

The process of tacit knowledge-sharing can be done by practice, formal participation 

in technical issues, through informal contacts and also through observations. This 

process is called “Socialisation”. A building field of socialisation normally starts with 

social interaction. The key to the creation of knowledge is “Externalisation”, i.e. when 

tacit knowledge becomes explicit knowledge through articulation. The process of 

integrating concepts into knowledge is called “Combination”. Lastly, Nonaka et al., 

(2000) discuss “internalisation” as a process of transferring tacit knowledge into 

explicit knowledge (Yu at el., 2013). They also argue that in the production of a 

product unique to a particular individual, the SECI model can be used effectively (Yip 

at el., 2012). 

 

The SECI model is very important in teaching institutions, but can also be of great 

benefit to complex organisations like the railway industry. In railway signalling, KM 

should look at how a KMS can help in identifying, designing, keeping, sharing, 

distributing, (Krogh, 2009) and implementing a system for tacit knowledge within the 

railway sector for the smooth operations of railway services when people who have 

that knowledge retire. The SECI model would be the most suitable approach (Krogh, 

2009) for the railway sector that will help in the process of designing the tacit 
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knowledge system. Nanaka and Takeuchi’s (1995) SECI model is seen by most 

researchers as the best and most suitable framework in KM, even though there are 

other models and frameworks available. As tacit knowledge is the form of knowledge 

that is most prevalent in organisations like the railway system, it is vital for groups 

and individuals to interact in a ‘‘knowledge spiral’’ (Nonaka and Takeuchi, 1995) 

which will result in the creation of knowledge.  

 

Pawlowski and Bick (2012), states that there are 160 reviews of KM frameworks 

worldwide. Most of the activities regarding knowledge are: acquiring (Sher and Lee, 

2004), auditing, engineering (Studer et al., 1998), capturing, storing, transferring 

(Simperl, 2009), creating, applying and identifying. Although the knowledge activities 

are described separately (Curado and Bontis, 2011), the integration of the activities is 

seen as more beneficial to the organisation than each separate activity (Kraaijebrink, 

2012). 

 

Nonaka and Takeuchi (1995) mention that internalisation is a way of making explicit 

knowledge tacit. The concepts of tacit and explicit knowledge are discussed further in 

the next section in order to gain a greater understanding of the various types of 

knowledge. Rowley (2007) not only touches on internalisation, but also on other 

processes for transforming information into knowledge, including information 

combined with synthesis, study, experience, skills, training, perception and 

understanding. Reed et al.(2013) rightly pointed out that “Knowledge is power”, 

independent of being tacit or explicit. Knowledge begins with an individual who 

passes it on to others, eventually becoming organisational knowledge.  

 

 

2.5  Information and Communication Technologies as an enabler in Knowledge 

Management 

ICTs have contributed significantly to the speed at which knowledge can be accessed 

and processed. This applies even to the railway sector (Liao, 2003:158). Knowledge 

transfer today relies on ICTs for the creation and dissemination of knowledge within 

the railway industry (Liao, 2003:p.158, 159). There are many studies that have 

evaluated suitable KM technologies, including the studies conducted by Liao (2010) 

and more recently (Wu et al., 2013), which identifies several KM technologies and 

knowledge-based systems (Ward and Peppard, 2007). Other studies consider KM 

technologies as one of a number of barriers to knowledge-sharing in the railway 
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sector (Schalekamp & Behrens, 2010) as much of the literature focuses only on the 

technical issues at its inception (Alavi and Leidner, 2001:p.193). 

 

According to Wu et al. (2013), the technologies that have been deployed in the 

railway sector in order to enhance knowledge processing capabilities, include ICTs 

applications such as enterprise resource planning, portals, data warehouses and KM 

tools (Saxena, 2013). However, most of these technologies, particularly signalling 

systems, have not applied the full potential of KM. Most signalling systems, for 

example, are used for operational or fault finding activities, such as signal points. 

These technologies, therefore, cannot be considered as knowledge-processing tools 

if we consider the true definition of knowledge (Wiltshier and Edwards, 2014). There 

is a real need to differentiate between information and knowledge (Simperl, 2009). 

What are considered to be knowledge-sharing tools are in fact information-sharing 

tools, if we are to apply Pohs’ (2000:p.2) definition of KM, which emphasises the 

need for tacit knowledge to be used together with explicit knowledge. According to 

Renzl (2008), both explicit and tacit forms of knowledge must be captured and shared 

for information to become knowledge. 

Some examples of knowledge include: knowledge of a particular job (Kruger and 

Johnson, 2005), such as how to elicit and specify user requirements, or how to teach 

computer programming; knowledge of a good way(Kuby et al., 2001). If not the best 

way, to do a particular task; knowledge of how to solve a particular problem; 

knowledge of who knows what in an organisation (Mahboob, Zahid, et al., 2012). 

Knowledge of how to put together a team that can achieve a particular task 

(Mahboob, Schone, et al., 2012) knowledge of how to get things done in an 

organisation; knowledge of a particular customer account; knowledge of a country 

and its business customs(Kuznetsov et al., 2014). König et al.(2013)Knowledge is 

often unique to a particular organisation or domain. The kind of knowledge that would 

be created and transferred would therefore influence the kind of IT tools that facilitate 

KM. 

 

The basic knowledge life cycle involves knowledge creation, knowledge transfer and 

knowledge use (Bakshi, 2005). In relation to the four KM activities identified 

previously, i.e. capturing, storing, sharing and using knowledge (Lee, 2001:p.324), 

knowledge creation encompasses capturing and storing, while knowledge transfer 

relates to sharing. The process of transferring knowledge involves codification and 

personalisation (Babur and Ali, 2006). Where codification incurs, more explicit 

processes of documenting knowledge such as writing down an experience are 
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required, so that any employee who has the same experience, will be able to use that 

knowledge. Personalisation involves tacit forms of knowledge which is better shared 

through personal sharing, where context and meaning are added (Bartol and 

Srivastava, 2002). Technology can facilitate both processes of codification and 

personalisation (Armistead and Meakins, 2002). An example of knowledge 

codification would be employees referring to a knowledge base containing codified 

knowledge. An example of knowledge personalisation would be knowledge that is 

transferred from person to person. The role that IT could play in codification would be 

to connect people across the enterprise with codified knowledge. The role of ICTs 

could play in the personalisation process that would be connected to people through 

communication tools and expert directories (Bjørnson & Dingsøyr, 2008). 

 

Knowledge that is accessed by using ICTs must be stored in a systematic and 

structured manner. Knowledge representation techniques are utilised for this 

purpose. Therefore, ICTs and information systems rely on knowledge representation 

techniques in order to retrieve relevant knowledge when it is needed. Knowledge 

representation is the encoding of human knowledge. Knowledge-based systems, 

expert systems and database technologies, all make use of knowledge 

representation. Jeong et al. (2006) stated that different types of knowledge require 

different kinds of representation and reasoning. This study will consider the 

knowledge needs within a railway context, differentiating explicit and tacit knowledge 

within this context and making recommendations for representation techniques 

suitable for the respective knowledge types to be utilised by a KMS and ICTs. 

 

2.6  Knowledge Management in Railway Organisations 

In most theories of tacit knowledge, the context of KM is presented (Alavi & Tiwana, 

2002; Sabel and Egura, 2012b). Even though the railway environment practiced KM 

in a more traditional way (Hong et al., 2011), there are still many similarities between 

how the knowledge management systems in the business world work and the ways 

(Floyde et al., 2013)  that signal engineers have traditionally taken care of 

information. Many people have always passed their accumulated knowledge and 

wisdom on to future generations by telling them about their stories, work and 

experiences.  

 

It is both valuable and difficult for tacit knowledge to pass on to others, as it is 

practice-based and intuitive (Griffith et al., 2013). Stover (2004), called this “knowing 

in practice.” Someone with knowledge has a great deal of knowing about something. 
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Experience gives a person the advantage of intuitively being capable to find answers 

to a problem more speedily than someone who does not have that experience or 

whose expertise is in a different area. Wyatt (2001) argues that knowledge is found in 

individuals who work in the same field. This knowledge is called “Tacit”. Knowledge is 

often possessed by groups, usually through the insights, contexts of individuals and 

collective experience and expertise; in a different and better way that one individual 

can have (Collins, 2010). Although most railway signal engineers are not aware of 

KM theory, it is vital that the process of a KMS should become an important part of 

the railway sector. According to Swan et al.(2007) information should be shared to 

make more accessible. 

 

There are many reasons why tacit knowledge (making it explicit) and codifying it is 

crucial to the success of any organisation. The problems encountered will already 

have a reference-point where even a new technician or engineer without the benefit 

of many years of experience, will be able to refer to it, thus enabling any signalling 

engineer to solve the issue with the knowledge of how to do it (Gourlay, 2006). The 

organisation does not need the “owner” of a particular piece of tacit knowledge to be 

present or even rehired in order to share this information. Once tacit knowledge is 

converted to explicit knowledge, the organisation is less prone to losing its “asset 

(knowledge capital)” when employees leave the organisation (Stover, 2004). 

 

The important role that tacit knowledge has to play in signalling can be shown by the 

various aspects involved in signalling, i.e. train traffic, perway and sleeper 

maintenance, coach maintenance and railway safety regulatory services (Quaglietta, 

2013). Signal engineers have tacit knowledge, experience and expertise which are 

undocumented, but this broad spectrum of knowledge is both crucial and important 

for the daily running of the railway system (Quaglietta, 2013). Even though the codes 

and troubleshooting procedures are not written down, the engineers can resolve 

issues based on their experience and passion for learning. They have the know-how 

in their minds, not on paper, knowing how all the signalling components within the 

railway system work. There are many different elements involved in the railway sector 

that enable trains to function properly, that is why one needs to know if the problem 

that is encountered is related to signalling or not (Alves et al.,2012). Stover (2004) 

states that they also have the know-how to articulate and analyse the information that 

is required, evaluate the components needed, select and use the right tools and 

quantify the cost and time for solving specific problems. There are people who do not 

have explicit knowledge or training and adequate education, (Louwerse and 
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Huisman, 2011) who are struggling to keep the records updated on how to solve 

signal faults or technical problems.  

 

Tacit knowledge and common sense are two elements that depend on each other in 

order to troubleshoot most of the problems that occur in most situations, especially in 

railway signalling. Many companies use tacit knowledge to augment a person’s 

academic learning and experience. Louwerse and Huisman (2011), argue that most 

managerial success depends on the ability to acquire and manage tacit knowledge. 

The main factors in maintaining and attracting a productive workforce are loyalty and 

talent among the workers, giving them the opportunity to use and gain tacit 

knowledge (Nonaka and Takeuchi,1995; Collins, 2010). 

 

Sharing the knowledge that has been gained in various forms of transportation is vital 

to the optimisation of its economic benefits to South African nation (Mentzas et al., 

2001). Transportation information and knowledge are spread across numerous 

transportation-related organisations and libraries. Capturing knowledge, sharing 

knowledge, and the ability to quickly find knowledge would greatly benefit the 

transportation industry, especially because at the present time there is a 

decentralisation in the knowledge network between the different modes of transport 

within the transport sector 

 

In KM tacit knowledge that may be written down in words, still retains its tacitness, for 

three main reasons: firstly, the concern with power and secrecy (Yu et al., 2013); 

secondly, people do not always recognise the importance of exploring the potential of 

knowledge (Chang, 2013) ; thirdly, all people have assumptions which are subjective 

(sensuous) rather than objective (Lindner and Wald, 2011).There are, however, no 

major barriers to making tacit knowledge explicit. 

We “know” what the purpose of a railway is, how a signalling system works, but this 

kind of “knowledge” cannot be fully expressed in words or other explicit 

communicable form, but must be gained through experiencing the sensations (Chou 

et al., 2014). These authors, Chou et al. (2014) express the idea there are things that 

cannot be wholly expressed in words, and they emphasise the need of personal 

experience for an individual to see how things work and how they operate rather than 

just giving an explanation in words.  
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KM is the study of strategy, process and technology to acquire, select, organise, 

share and leverage business-critical information (Zhao et al., 2014). KM needs to be 

regarded differently from simple information gathering in order to take advantage of 

its competitive potential (Zhao et al., 2014). These authors, explains, that KM 

consists of management activities which help to develop and utilise an organisation’s 

knowledge resources efficiently and therefore improve a firm’s creative ability. KM 

has helped organisations identify, select, organise, disseminate, reuse and transfer 

important information and expertise. These are necessary for problem-solving, 

dynamic learning, strategic planning, and decision making (Ölçer, 2007). 

 

This demonstrates that KM has been around for a long period of time, it is not new. 

However, for a long time research about this topic was not developing so rapidly. In 

order for the railway industry to become better, a KMS is essential in all the areas of 

the industry in order to help it to grow, to make decisions, to produce new ideas, to 

modernise its infrastructure and increase the efficiency of the whole transport system. 

  

2.7  Process of Attaining a Knowledge Management System 

Many organisations need a detailed process view for attaining a knowledge 

management system that focused on which information technology will in that 

particular process (Alavi and Leidner, 2001). According Alavi Maryam & Leidner 

(2001) articulated that by looking on the literature and knowledge management 

system processes analysis, there were several issues discussed around the vital role 

of IT and KMS in organisational processes. Alavi and Tiwana (2002) highlighted that 

knowledge management system had some tacit knowledge on practical work that 

were embedded in them. The most important organisation is the one that 

understands the value of knowledge that those individuals had. 

 

Organisational knowledge is the most distinctive and valuable and the must be a 

process to attain it (Curado and Bontis, 2011). Some of the benefits of this form of 

knowledge are survival and growth, service quality improvement, continued 

advantage in competition and performance effectiveness. However, in order to gain 

these benefits the utilisation of knowledge is necessary and is the key to service 

delivery that may bring, power, and advancement (Brandt et al., 2008). 

Demonstration of KM by the use of benefits is a critical function for organisations 

(Pezzillo Iacono et al., 2012). Though the process of a KMS is fully developed by 

engaging all relevant people in decision making, there still remains, however, a 

managerial and theoretical issue. There is no consensus at the present time in KM as 



24 | P a g e  
 

to a general framework or model that can be used to utilise knowledge (Coombs et 

al.,1998). This may be challenging for the railway organisation when engaging in a 

KMS and its processes.  

 

Within the transport industry in South Africa, there is little or no literature that 

highlights the use of a KMS process. Therefore, it could be the reason why railway 

did have KMS as they are also part of the transport system in South Africa context. 

The process of a KMS should help to mitigate all potential problems and help service 

delivery in transport system like railway (Maruta, 2012). The literature outlined that 

any process should influence by business strategy (Maruta, 2014).The railway sector 

became the world leader in passenger transportation(Alves et al., 2012). However, 

railway signalling (train traffic control) is the most important component in the safe 

and reliable functioning of trains on railway lines. Even though Nonaka and Takeuchi, 

(2008) introduced the KMS concept in organisations in general, railway industry is  

still left behind in terms of  understanding the KMS process (Bititci et al., 2011). The 

lack of literature in transport created the gap of KMS processes in KM in the field of 

information system context in South Africa. 

 

2.8  Knowledge Management Systems 

It is evident that through an effective transfer of knowledge, an organisation would be 

able to gain competitive advantage and superior performance. Therefore, modern 

organisations strive towards managing their knowledge in order to facilitate an 

adequate and fruitful sharing of this knowledge. This is due to the fact that knowledge 

is now regarded as an asset capable of giving many untold benefits that make a 

difference between a successful and less successful organisation (Ismail and Yusof, 

2010). Industries are taking this asset “knowledge” as the most important one to keep 

the organisation on the same par as others. A KMS could be defined as a technology 

system that uses IT to create, organise and disseminate knowledge throughout an 

organisation (Hu et al.,2014). 

In many industries, sustainable competitive advantage comes increasingly from 

knowledge (Floyde at el.,2013), and core competencies need to change in order to 

adapt to environmental changes. This places the emphasis on strategic management 

of the knowledge capital of an organisation. Especially hard to capture is the tacit 

knowledge of individuals and groups, which is the knowledge based on experience, 

not easy to codify and reproduce (Estrada et al., 2011).KM is about collecting, 

disseminating, using and developing knowledge in an organisation. It involves the 

use of people, technology and processes (Basden and Klein, 2008). 
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There are several ways of categorising the knowledge that can be managed by a 

firm. The literature on KM distinguishes types of knowledge based upon the extent to 

which it can be transferred. A fundamental distinction is between tacit and explicit 

knowledge (Elgort and Warren, 2014). While describing a KM concept, the processes 

must involve storing, collecting, structuring, sharing, controlling, creating, 

disseminating, codifying, using and exploiting knowledge.  

 

In the KM literature these processes, which are based on managing knowledge, have 

been evaluated in a non-hierarchical order and describe part of the KM definition 

(San, 2006).  Basden & Klein, (2008) illustrated that when someone looks at tacit 

knowledge there are two dimensions involved: technical, such as informal skills; 

cognitive, such as beliefs, ideals etc. Basden and Klein (2008)  not only looks at tacit 

knowledge generally, they looked deeply into it in order to gain the best possible 

result. Unlike other authors, who just identify the two types of knowledge, Nonaka 

(1994) also looked at the human and personal dimension of tacit knowledge. 

 

It has been argued that the effectiveness of KM depends on how the generation of 

new knowledge is organised and how existing knowledge is transferred throughout 

the organisation. Practitioners of KM understand that this is a valuable asset as it 

leads to desirable organisational benefits. Fundamentally KM is enabled by an 

effective information communication technology (ICT) solution (Dorasamy et al., 

2013). KM from an Information System perspective refers to the effective tool needed 

in order to enable the KM processes. In this context, a KMS is the key enabler of KM 

and should be applied as a natural step. Many researches define KMS as an ICT-

based system, developed in order to support and enhance knowledge creation, the 

storage or retrieval, the transfer and application of knowledge. KMS includes 

knowledge-based systems, document management systems, semantic networks, 

object oriented and relational databases, decision support systems (DSS), expert 

systems and simulation tools. Any one of, or combination of these tools, can be 

designed as an effective KMS (Dorasamy et al., 2013). The objective of KMS is to 

support the creation, transfer, and application of knowledge in organisations. 

Knowledge and KM are complex and multi-faceted concepts, thus, the effective 

development and implementation of KMS requires a foundation in ICT based 

infrastructure and applications. 
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2.9  Kinds of Knowledge and its Codification 

Wu et al.( 2013) stated that knowledge is created when information is further 

processed, through which patterns emerge and when these patterns are understood 

as well as their implications for future predictability. These emerging patterns are 

often dynamic, which is not the case with information that is static. Smith et al.(2002) 

points out that humans or even data-mining (by machines) can spot these patterns by 

extracting meaning from information that emerges as knowledge. 

Wu et al.( 2013) distinguishes between three types of knowledge, namely: tacit, 

coded and theoretical. These are knowledge types that are differentiated in terms of 

their representation, or semiotics, i.e. the signs or symbols that are used to represent 

that knowledge. These knowledge types are not differentiated based on knowledge 

con tent. Tacit knowledge is personal knowledge, usually acquired through 

experience which according to some, cannot be coded (Wu et al., 2013 ). This 

implies that tacit knowledge, knowledge which is kept in one’s mind, cannot be 

systematically stored and coded for retrieval and usage. Coded knowledge is 

knowledge that relates to procedure, rules and guidelines that are stored in a 

systematic, structured and usually categorised form. Theoretical knowledge often 

uses logical methods to provide explanations and answers to “why” questions, for 

example. These three types of knowledge often can work hand-in-hand, as according 

to Wu et al. (2013) , these three types of knowledge build upon each other. 

 

According to Smith et al.(2002) there is a difference between tacit and explicit 

knowledge. They also point out that tacit knowledge is difficult to communicate via 

symbols, i.e. codification, making it difficult to transfer this kind of knowledge 

systematically. Furthermore, Smith et al.(2002)  argue that tacit knowledge can be 

codified into explicit knowledge. 

 

There are varying arguments regarding the articulation of explicit and tacit 

knowledge. Some authors argue that only that kind of knowledge that can be 

articulated in an explicit form can be codified through knowledge creation; however, 

tacit knowledge is best communicated through direct interaction. Others posit that 

tacit knowledge can be articulated and shared explicitly through codification using 

narratives, embedding tacit knowledge into systems (through rules and relations with 

a computer-based expert system), and knowledge models (knowledge maps), for 

example (Baskerville and Dulipovici, 2006).This implies that both explicit and tacit 

knowledge can be codified. 
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In order to transfer knowledge for it to be used, it must be codified. This process of 

codification can occur in many different formats, including formulae, expert systems, 

codes, written documents like reports or policies, budgets, databases, knowledge 

repositories, patents, assessments, drawings, memos, business plans, 

methodologies or similar (Lamont, 2006). Knowledge codification can also be 

differentiated in terms of different levels of abstraction. The least abstract form of 

codification is numbers and codes. The second least abstract is text, such as a policy 

document. The most abstract is tacit knowledge (Kairu-Wanyoike and Kiara, 2014). 

These levels of abstraction, however, depend on the context or environment. 

 

The authors (Frenkel et al., 2014) posed that a focused KM strategy is one that is 

able to determine exactly which kinds of codification are suitable for different kinds of 

knowledge, concurs with this argument, stating that “the challenge in knowledge 

management is to determine how each knowledge type can be codified and 

transferred in an organisation.” The decisions are often motivated by the speed and 

accuracy for transferring a particular kind of knowledge (Kebede, 2010), and reducing 

the risk of involuntary transfer of knowledge which poses risks to organisations where 

their competitors are concerned. In this particular context, kinds of knowledge refer 

to, for example, marketing knowledge versus technological knowledge. However, the 

knowledge types also have an influence on the kind of transfer and codification 

chosen. Gold et al. (2001) suggests that tacit knowledge is more suitably transferred 

via interpersonal methods which often require face-to-face interaction. IT, however, 

has made interpersonal communication possible, through the use of personal 

intranets. On the other hand, explicit knowledge can be recorded in structured 

formats and is facilitated by information systems and knowledge bases. Essentially, 

the transfer of both forms of knowledge is now facilitated by IT that enables sharing 

beyond geographical boundaries. Even though the most effective way of sharing tacit 

knowledge is face-to-face (Wu et al., 2013) , such as via workshops or training, IT 

has extended tacit knowledge-sharing platforms to include e-mail, groupware etc. 

 

The study done by Goh (2002:p.24) indicates that learning from the knowledge of 

others does not take place by merely supplying a knowledge repository. The transfer 

of knowledge depends on the success of the recipient’s understanding of what has 

been supplied. Goh (2002) argues that unless the intended users of knowledge are 

aware of their need for it, no learning will take place. Walsham (2001:p.600), on the 

other hand, argues that it is tacit knowledge that created explicit knowledge in the first 

place and that explicit knowledge is only useful to a user if it appeals to their tacit 
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knowledge. This means that the creators of explicit knowledge must anticipate the 

“sense-reading” activity of the user to understand their “sense-giving” activity 

(Walsham, 2001:p.602). In doing so, knowledge is not simply treated as a 

commodity. In his paper, Walsham (2001), differentiates between three categories of 

KM initiatives: the creation of knowledge repositories in the form of presentations, 

written documents and data warehouses, which he deems a knowledge commodity 

because of its “top-down, data driven” nature, which is meaningless to its users; the 

codification of raw data into meaningful “information” which is ready to be used by its 

intended users, such as decision-making tools; and personal interaction, including 

special interest groups or e-mail interaction. The codification process of raw data into 

a usable format should consider the anticipated users and their level of 

understanding. Personal interaction, according to Walsham (2001:p.603), is the most 

successful form of knowledge transfer due to the ability to dynamically respond to the 

needs of the user. 

 

It is often difficult to understand what knowledge is, as many authors use the terms 

knowledge and information interchangeably. As a result, the methods for codifying 

explicit knowledge are often confused with methods for disseminating information. If 

we are to consider a database as an information-sharing tool, then we cannot also 

consider it as a knowledge-sharing tool unless there is added processing of 

information into usable knowledge. As explained by (Parent et al.,2014)), information 

must be further processed to create knowledge. The added processing of information 

will generate new patterns that are dynamic. The dynamic nature of knowledge is due 

to the continuous interaction between tacit and explicit knowledge. As Davenport, 

(2013) put it, “the challenge is to codify knowledge and still leave its distinctive 

attributes intact, putting in place codification structures that can change as rapidly 

and flexibly as the knowledge itself.” Dell et al.,(2007) relays the practices of some 

companies in her paper, including companies like Business Connection and Xerox 

Corporation, emphasising their efforts to transform information in databases into 

usable formats that are ready to be used by those who need this form of knowledge 

to perform their jobs. Sandidzadeh and Dehghani (2013) also indicates that a process 

of transformation must occur for information to become usable knowledge, specifying 

that the KM process involves steps to capture, evaluate, cleanse, store, provide and 

use knowledge(Dell et al., 2007). 

 

According to Stover (2004:p.164), tacit knowledge must be converted into explicit 

knowledge so that it can be codified. This is because explicit knowledge can be 
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expressed in a structured format which is required for codification. Tacit knowledge 

can be made explicit, but without the nuances that are implicit in tacit knowledge. 

Therefore, in order to retain the distinctive attributes of tacit knowledge, there needs 

to be some form of socialisation in place in order to convey the nuances inherent in 

tacit knowledge. According to Stover (2004:p.165), the process of codifying tacit 

knowledge should be for the purpose of reuse, so that new knowledge is generated 

and that a continuous process of refinement is encouraged. This is necessary to 

prevent codified knowledge from becoming old (Johnson et al.,2014).The role of tacit 

and explicit knowledge in the work place is much important because most of the 

organisations needs both knowledge types available (Pollalis and Dimitriou, 1996), 

also emphasises the need to maintain knowledge repositories because “outdated or 

inaccurate databases used to create and access knowledge have little value”. In 

order to generate new knowledge, people have to share what they know so that 

others can internalise it and then apply it (Liu et al., 2011) 

 

The study done by the researchers Bjørnson & Dingsøyr (2008) emphasised the 

divergent opinions regarding the codification of tacit knowledge within academia, 

does however indicate that tacit knowledge is essential in order to use explicit, coded 

knowledge. Furthermore, he mentions that both tacit and explicit knowledge are 

shared when people interact (Bjørnson and Dingsøyr, 2008). Even though the 

general consensus is that tacit knowledge is difficult to share, he does not necessarily 

decide in favour of any of the two views on sharing tacit knowledge. The author, 

however, tends to agree that tacit knowledge can be converted into explicit 

knowledge to a certain extent (without retaining its nuances), and, that with the added 

facet of tacit knowledge, this explicit knowledge can become useful. (Correa et 

al.,2005) considers the practices of a few companies in order to determine whether 

tacit knowledge can be converted into explicit knowledge for codification. For 

instance, (Wallace et al., 2011) points out that a common practice at IBM is for field 

service reps to document their tacit knowledge about how to diagnose and fix 

machines by creating and maintaining a tacit knowledge base by consistently 

maintaining “tips” pertaining to their jobs (Elliot et al., 1995).  

 

Elliot et al.,(1995) further points out that it is typical for organisations to lean more 

towards sharing explicit knowledge because it is easier to codify, but that tacit 

knowledge can be shared when employees document their insights, experiences and 

personal stories via methods such as drawings, diagrams, photographs etc. to show 

how to solve a problem. In fact, Cheung et al.(2007) identify strategies for acquiring 
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and teaching tacit knowledge, involving several forms of encoding that filter out the 

most relevant information to create usable knowledge, including selective encoding. 

However, which requires filtering out only the relevant information for a given context 

from that which is irrelevant for the given purpose (Abdul-jalal et al., 2013).  

 

Tyugu (2006) refer to different knowledge artefacts which are created based on the 

different degrees of knowledge articulation, i.e. explicit, implicit and tacit knowledge. 

These varying degrees of articulated knowledge not only differ in terms of their 

codification, but also in their degree of abstraction and the degree to which it can 

enable decision-making or an action to be taken. They further explain that knowledge 

artefacts can be a combination of more than one knowledge component. An explicit 

artefact is fully coded and readily transferable. All required knowledge has been 

articulated to affect a process or decision. The codification of an implicit knowledge 

artefact is incomplete, as it requires a certain degree of existing knowledge in order to 

interpret it. This ties up with (Wallace et al.,2011) argument about anticipating the 

sense-reading capabilities of the user of codified knowledge. Erden et al.(2008), 

argued that tacit knowledge artefacts “defy expression and codification”, which 

concurs with the argument that tacit knowledge that cannot be codified. Different 

forms of knowledge artefacts include not only written forms of knowledge, but also 

conversations and thoughts (Krogh, 2009). 

 

Curado and Bontis (2011) explains that tacit knowledge and explicit knowledge go 

hand-in-hand and that a user of explicit knowledge requires tacit knowledge in order 

to understand it. This argument ties in with the fact that there are various forms of 

explicit knowledge that not everyone can understand unless they have the pre-

existing tacit knowledge that is required to understand it, such a complex 

specifications or scientific formulae. Although explicit knowledge is readily available in 

various forms, the transfer of that knowledge is dependent on tacit knowledge.  

 

Curado and Bontis (2011)  contended that the degree to which knowledge is tacit or 

explicit is dependent on the extent to which an individual has absorbed or 

comprehended the “codes” which determine the degree to which they will interpret 

that knowledge. (Collins,2010) provide an example of this, as is clear in the following 

statement by Chou et al.(2014) “until the system of bass and treble clef notation was 

devised the knowledge of music could only be acquired by direct experience”. In 

making this point, they are asserting that music which was once tacit has moved to 

explicit on the knowledge continuum. They further point out that for those who cannot 
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read musical notation, musical knowledge is still fairly tacit in comparison to those 

who do understand it, thereby illustrating the degree of tacitness versus explicitness. 

It can therefore be asserted that knowledge that is used within an organisation is 

made more explicit due to the sense-reading ability of its users in comparison to 

those who exist outside of the organisation. 

 

The following statement by (Herschel et al., 2001) resonates with this view: 

“Understanding is said to be able to occur if the information presented is relevant and 

somewhat familiar to the listener”. Herschel et al. (2001) are of the opinion that tacit 

knowledge can be made explicit, but with a certain amount of effort. Their study on 

knowledge exchange protocols looks at a means for sharing tacit knowledge by 

making use of structured narratives. Knowledge exchange protocols structure 

knowledge that must be shared by systematically presenting the knowledge in such a 

way that the provider of knowledge is able to document their thought processes 

related to sense-making, knowledge creation and decision-making (Herschel et al., 

2001:p.108). They, however, caution against including too much knowledge, advising 

to present knowledge in a way which is “interpretable” and “accessible”. Access to 

knowledge can be compared to asking for advice from a knowledge expert. They are 

able to provide the response that is needed to make a decision or to perform a 

certain task.  

 

Knowledge management systems should provide access to similar knowledge, but in 

such a way that it is more accessible to the broader organisation. IT has made 

access across geographical boundaries possible, but in order to access the right 

knowledge, a system that is able to retrieve relevant knowledge based on similar 

questions that one might ask of a human knowledge expert is required. At the same 

time, this system is able to capture the knowledge of human knowledge experts and 

retain the knowledge capital of an organisation. Even though explicit knowledge is 

shared through platforms such as e-mails and documents, unless there is a way to 

harness this knowledge in a systematic manner, and to generate a structured format 

from this knowledge so that future use might be possible, this does not constitute KM 

tools. Essentially, the different forms of knowledge discussed here must be used 

together to generate the answers, not only related to know-what, but also know-how. 

Even though the nuances of tacit knowledge are lost through conversion and 

codification, it is useful for conducting “processing” of information into usable 

knowledge through various forms of encoding. 
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2.10  Conclusion 

This chapter has explored: the literature related to the nature and attributes of 

knowledge; knowledge types and characteristics; IT as the enabler of KM; KM in 

transport and railways; the process of a KMS; knowledge management systems in 

general; the various kinds of knowledge and its codification. It showed that KM has 

been around since the 1980’s, Peter Drum being its advocate. KMS has the shortage 

of literature in South African context, around transportation industry as most of the 

organisation had an old way or doing the business.  IT enables KM so that knowledge 

can be shared and stored systematically through technology. In the railway sector 

there is very little literature available that relates to KM. South African railway sector 

had a massive role in transporting people. The population of South Africa depended 

most in railway for transportation; however there is little literature relating to KM in 

transport and less in the KMS in the railway industry. There more research needed in 

the sector to analyse many issues regarding railway safety, reliability and etc. The 

South African institutions do not provide railway related courses as most of the 

knowledge is in the form of tacit. The railway sector in South had their staff members 

since 1970s, especially in the signalling department that means there is lot of tacit 

knowledge which is not recognized in the sector. Information Management is one of 

the most important elements that the literature emphasized in the form of KM. the 

availability of academic studies in the KM context around railway could benefit even 

the new technical people that the sector will employ in future. Proper KMS process 

could assist in attaining the tacit knowledge that most employees have in the sector. 
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CHAPTER THREE 

RESEARCH METHODOLOGY  

 

3.1  Introduction 

The topic of this study is the application of knowledge management systems for tacit 

knowledge in the railway sector in South Africa. The case study research 

methodology was used within a specific railway company. According to Yin (2003) 

case study research addresses the “How” and the “Why” type of research questions. 

Lovett et al. (2000) points out that case study research involves answering selections 

or options like “which is the best out of the others” type of questions. 

 

The main research question for this study is: How can one extract or transfer 

knowledge of employees in an organisation into explicit knowledge? It deals only with 

the process involved, not with any technical part of the system.  

 

This chapter describes the case study research methodology used in this study; it 

explains the steps for the specific methods of data collection and provides an 

explanation of how the methods were used to address the research questions.  

 

3.2  Research Approach 

This study used the case study methodology to investigate the application of tacit 

knowledge of a knowledge management system for railway sector in South Africa. 

Research approaches can be distinguished in many ways. One such feature used to 

distinguish research is by classifying it as either quantitative or qualitative (Myers, 

2007). This study employed a qualitative research approach. The main reason why 

this study was based on a case study using interviews was the fact that the 

researcher wanted to interact with the participants and allow them to elaborate on 

their opinions, rather than using questionnaires. Interviews are useful as the 

researcher can ask detailed questions and can be rephrased if a person does not 

easily understand the question asked but also enabling follow-up questions in order 

to get more information on the topic with participants (Wohlin and Aurum, 2014). This 

study is based more on the signalling department because of its importance to the 

railway sector. 
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3.2.1  Case Study 

The qualitative case study methodology provided tools like interview guide for the 

researcher to study the complex phenomena (within the railway context in South 

Africa) (Yin, 2003). After a case study approach is applied correctly in the KM context, 

it becomes a valuable method for any railway sector worldwide to be used for 

teaching cases, transfer and sharing, storing and reuse of knowledge. Since this 

study is to explain the phenomenon of KMS process within the railway sector in South 

Africa.  

 

In December 2004 the government of South Africa decided to consolidate passenger 

rail entities, Metrorail and Shosholoza Meyl into a single entity reporting to the 

Minister of Transport (Passenger Rail Agency of South Africa, p. 18-21, 2012). This 

new entity focused on providing reliable, safe, and efficient passenger services to the 

people of South African. This system transports more than 2.2 million people annually 

within the Western Cape. When dealing with issues of safety, reliability and efficiency 

in railway operations, it is clear that these issues are vital elements in the signalling 

system of any railway operating organisation, both locally, like the Passenger Rail 

Agency of South Africa, and internationally ( Liu, Mao, Wang, Du and Ding, 2011; 

Quaglietta, 2013). 

 

3.2.1.1  Advantages of a case study 

In case study research, the advantages are to get the real information of what is 

happening in the organisation to assist the researcher to answer the research 

questions posed. The case study research approach is often able to provide suitable 

solutions for the relevant problem. It uses inductive approach and makes it easy for 

management to interpret information from the study. If the study is on two cases, it 

helps to identify problems through organisation operations and provide proper 

solutions. The other advantage is that case study research in any organisation like 

railway uses emphatically evidence in order to study the KM in the context. The case 

can be interpretive, as is aligned with the study the researcher is doing. 

 

3.2.1.2 Disadvantages of a case study 

The disadvantages of a case study are: General, theoretical (context-independent) 

knowledge is more valuable than concrete, practical (context-dependent) knowledge. 

The analysis sometimes is relevant to the specific case study which is not relevant to 

other case. The researcher is not getting information that relevant to the study only, 

but about the issues in the organisation. Any one or researcher cannot generalize on 

the basis of an individual case; therefore the case study cannot contribute to scientific 
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development. The method maintains a bias towards verification, understood as a 

tendency to confirm the researcher’s preconceived notions, so that the study 

therefore becomes of doubtful scientific value. Experience, however, shows that even 

in a single qualitative case study, the conscientious social scientist often finds no 

explanation that seems satisfactory and has to revise researcher’s hypotheses, 

preconceived views, assumptions or concepts (Flyvbjerg, 2006). 

 

Flyvbjerg (2006) emphasis the misunderstanding is that, the case study is most useful 

for generating hypotheses; that is, in the first stage of a total research process, 

whereas other methods are more suitable for hypotheses testing and theory building, 

he continued saying that, the case study contains a bias toward verification, that is, a 

tendency to confirm the researcher’s preconceived notions and, lastly it is often 

difficult to summarize and develop general propositions and theories on the basis of 

specific case studies. 

 

 

3.2.2    Research Population 

The research population for the study were employees of the Metrorail section of 

Passenger Rail Agency of South Africa and were selected from three departments 

(signalling, Information and communication technology, infrastructure as well as 

signalling, human resources and business development) in the Western Cape region. 

The population consisted of a total of fifteen participants and twelve successfully 

participated in the scheduled interviews. 

 

3.2.2.1 Characteristics of the research population   

The research participants were selected on the basis of their roles in the sector.  The 

participation in the study was voluntary. .  

 

3.2.2.1.1 Senior Management 

In the senior management category, the senior manager for infrastructure which 

consists of sub-departments like perway, signalling, electrical, telecoms and 

maintenance planning for railway tracks participated in the study. The senior manager 

heads the department and is also part of the Western Cape regional executive 

reporting to the regional manager. The senior manger’s role is to make sure all the 

maintenance of railway infrastructure like perway, signals and electrical components 

for the organisation are in place. The movement of trains depends mostly on this role 

without which the trains cannot move.  
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3.2.2.1.2 Middle Management 

The role of middle management in signalling is to make sure the staff is available for 

fixing and maintaining signals. He middle manager position reports to the senior 

manager of infrastructure for the entire signal related this in the organisation. This 

level is accountable to all supervisory related roles in the signalling department at 

Western Cape region. 

 

3.2.2.1.3 Signalling Staff 

The signalling staff consists of senior engineering technicians, engineering 

technicians, and process workers (artisans). The senior engineering technicians are 

the ones in charge in the training centre to train all new staff members in the 

department and also work as tutors. These staff members have worth 130 

experiences in the Railway organisation. Engineering technicians have a mixture of 

experience staff members and new engineers. These are members that make sure all 

the signals are running for trains to operate. They work in section as supervisors to 

process workers. Process workers reports to them and they are the ones in charge 

for managing their time. 

 

The staff members were the most important participants in the study, and most of 

them have served the organization for twenty and more years. Also included in the 

category were new artisans with about two years’ experience.  

 

3.2.3  Sampling procedures  

Sampling is the process of choosing a group of people who can give a clear 

representation of the different levels within a population (Johnson and Christensen, 

2004:197). The participants were selected in order to gain the information that was 

necessary to address the research objectives of the study. Fifteen participants were 

chosen, and 12 % participated in the interviews. The final list of the participants 

consisted of the following as illustrated in table 2.1: 

 

 

Table 2.1: Interview Participants  

 

Numbe

r 

Title of the Interviewee and the Designation 

1 Senior manager infrastructure 

2 Senior manager, human resources and business performance 

3 Middle manager signalling 
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4 Senior engineering technician (lecturer) Koeberg 

5 Senior engineering technician (lecturer) Koeberg 

6 Senior engineering technician (lecturer) Elsies 

7 Engineering technician Salt River 

8 Engineering technician Bellville 

9 Engineering technician Langa 

10 Engineering technician Wynberg 

11 Process worker Salt River 

12 Process worker signalling Langa 

 

 

This study focussed on the signalling department in the railway sector of South Africa. 

However, the human resources department and the ICT department were involved as 

part of the study, since they are the key supporting departments to this process. 

 

The study excluded other regional signal engineers, process workers and top 

management as the responses from the Western Cape region would be adequate to 

cover the study.  

 

 

3.4  Reliability and Validity in case studies 

 

This study is an interpretative study that will be of benefit to the railway sector in 

South Africa through a proposition of a model that can assist in extracting tacit 

knowledge and putting it into a KMS so that this knowledge will be easily available for 

new technical staff. Interpretive case studies attempt to understand the phenomena 

in a given situation. . According to Yin (2009), interpretive case studies focus on the 

social construction of reality. The study will contribute to South African railways, by 

saving a huge amount of money that would have been spent rehiring employees who 

have knowledge of signalling. This study will contribute to the body of knowledge by 

introducing a model of KM that and the study will benefit the railway sector worldwide 

to have a model that will assist tacit knowledge extraction.  

 

3.5  Data Collection 

In  case studies  data can be collected from interviewees by means of semi-

structured questions (Maxwell, 2012). Since the purpose of the interviews was to 

narrow down the level of knowledge in order to obtain the real information from each 

respondent, the focus was the identification and determination of detailed information 
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about tacit knowledge within the railway sector, specifically related to signalling. The 

data collection method depends on the research questions posed (Bryman, 2004). 

 

3.5.1 Data Collection Instruments 

The data collection is categorised into primary section, which are interviews, and 

secondary section, which includes reports, books and articles that contain information 

generated for other purposes other than the original one (Cohen et al.,2013). Primary 

data was data collected for the first time by the researcher for the purpose of finding 

answers to the research objectives (Creswell, 2013) as per chapter three of the study. 

As such, this study collected primary data through interviews only.  

 

3.5.1.1 Interview guide 

 

The interview guide covered the key areas of the research objectives and that was; 

An interview guide was created to guide the researcher for the information that was 

needed (Kane et al., 2006). Wohlin and Aurum (2014) argued that data collection 

methods may involve qualitative or quantitative data. Some commonly used 

qualitative data collection methods in KM research are interviews, or group 

discussions and observation (Creswell, 2013). Qualitative data commonly used as 

data collection methods are interviews, group discussions and others like meetings, 

observations etc. (Maxwell, 2012). More information regarding data collection 

methods in KM can also be obtained from Shull et al. (2008), Runeson et al. (2012), 

Wohlin et al. (2012), Munyua and Stilwell (2010), Rubin and Rubin (2012), Silverman, 

(2013), Wallace et al., (2010) and Lethbridge et al. (2005). In this study the 

researcher provided a brief summary of the interview guide as one of the data 

collection methods that the researcher believes is most relevant to the application of 

a KMS process for tacit knowledge research. 

 

3.5.2 Data Collection process  

The data collection was conducted over a period of two months followed by the 

analysis.  Various Metrorail depots were visited and interviews were conducted for 20 

to 30 minutes. The researcher transcribed collected data using Microsoft Word. After 

transcription, the thematic analysis of the transcribed data followed without using 

software’s like Nvivo for data analysis. (Barry ,1998; Jones, 2007). 
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3.5.2.1 Interviews 

Interviews are a data collection method which provides and insight into the 

participant’s or individual’s viewpoint on a specific topic. It involves a series of 

questions that are directly asked by the researcher to the participant at a face to face 

meeting. This method is useful as the researcher can ask detailed questions that can 

be rephrased if there is no understanding about the question asked, using follow-up 

questions to get more information on the topic with participants. Other than face-to-

face interviews, phone interviews and interviews through network connectivity like 

video conferencing, and the Internet are other ways of interviewing participants. 

 

 

3.6  Data Processing and Analysis 

The data was analysed manually and that was transcription from recordings to word 

processing. Bryne (2001) informs that “qualitative data analysis consists of 

identifying, coding, and categorising patterns found in the data”. According to Renner 

(2003), the analysis process involves the steps below: 

 

 need to know your data; 

 analyse it; 

 put themes in your information; 

 Interpretation using your themes, as per chapter four of this study. 

 
There is no way the raw data can be interpreted without first transcribing the audio 

records to a word processing programme, and then coding the information in order to 

identify themes from the study so that the primary data collected would make sense 

for interpretation.  

 

3.6.1    Thematic Analysis 

Thematic analysis is widely used as a qualitative data analysis technique in many 

researches in KM, as it provides deeper understanding about the data content. The 

authors Braun and Clarke (2006) described thematic analysis as a method for 

identifying, analysing and reporting themes within data. They identified phases of 

thematic analysis, i.e. familiarising yourself with the data, generating initial codes, 

searching for themes, reviewing themes, defining and naming themes, and producing 

a report. Codes in the thematic method are used to organise themes and also involve 

open coding. Braun and Clarke (2006), classify thematic analysis as having 

“semantic” or “latent” themes. Semantic themes are identified based on explicit 

meaning contained in the data. The researcher searched for patterns using semantic 

themes.  
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On the other hand, in latent themes the researcher searched for underlying ideas 

within the data that was theorised. Braun and Clarke (2006), suggest that semantic 

themes tend to be used in a positivist research approach paradigm, whereas latent 

themes tend to be used in an interpretivist research approach. The researcher 

identified themes and assigned codes to themes manually. A guideline for thematic 

analysis can be found in Braun and Clarke (2006). Ideally, the thematic analysis 

involves several studies, with themes being developed using interview subjects or the 

researcher capturing many ideas from various participants. Since this study is 

specific to the railway sector, there are many railway-specific themes, but the main 

focus of the study was on the development of KMS in the railway industry. 

 

 

3.7  Ethical Considerations 

The researcher was required to maintain the highest ethical and safety standards in 

conducting the research, particularly when human subject are involved. It remains the 

responsibility of the researcher to comply with all relevant regulations in this regard, 

including those of the institution at which the research is carried out. An ethical 

clearance certificate (where applicable) must be submitted to the institution in respect 

data collection and the letter of consent, request for data collection, approval letter 

and confidentiality agreement were requested and granted by the researcher to the 

organisation as per appendixes A,B and C. 

 

It is important for researcher to maintain ethical standards. This involves: 

Permissions for obtaining ethics approval from the appropriate ethics committees; 

obtaining permission from interviewees (and if appropriate, their manager).  

Respect for treating people with respect (before, during, and after the interview), 

respecting their time, respecting their position within the organization, respecting their 

knowledge. Fulfilling commitments to individuals and organisations as this may 

involve keeping confidences, keeping transcripts or records or and the technology 

confidential and secure. Lastly, presenting findings and results, as this may be 

advisable sometimes to provide early feedback to subjects and organisations and to 

check with them about factual matters if needed. 
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3.8  Conclusion 

This chapter has extensively discussed the research design strategy, which includes: 

the methodology, data collection techniques and processes, and ethical 

considerations. First, it discussed extant relevant methodologies and selected one 

with justification for its choice. Second, a data collection method was identified and 

justified. Subsequently a discussion of the instrument development was presented, 

and validity and reliability measures of the instrument design were presented. Thirdly, 

Sampling techniques were discussed, involving: selection of sampling population, 

frame, techniques, and size. Fourthly, research instrument administration was 

discussed, which entailed; data collection techniques and sites. Last, ethical 

considerations of the study were discussed. 
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CHAPTER FOUR 

PRESENTATION AND ANALYSIS OF FINDINGS 

 

4.1  Introduction 

This chapter presents an analysis of the data that was collected from the employees 

of Passenger Rail Agency of South Africa (PRASA) in the Western Cape Region of 

South Africa. In addressing the research: How can knowledge be extracted and 

transferred from employees in the railway organisation so that it becomes explicit 

knowledge? Twelve participants were participated in this study). The participants 

were selected by the researcher in order to gain the information that was necessary 

to complete this study. Fifteen participants were chosen however only twelve were 

available throughout the scope of this study. 

 

 1 x senior manager from the Infrastructure department. 

 1 x middle manager in the signalling department. 

 1x senior manager from human resources and business performance (since 

training and development are part of human resources, and he is also an 

accounting officer in terms of business performance). 

 1 x information, communication and technology infrastructure manager, as 

ICT in an enabler of knowledge management systems. 

 3 x senior engineering technicians, as they are the people who lecture staff 

about signalling both in the training centre and in practice (they are the most 

crucial people in the department but due to old age they are about to leave 

the organisation). 

 6 x engineering technicians, 4 of them are also about to retire within 3 years, 

and the others are young staff members from the technikon with diplomas in 

electrical engineering. 

 2 x process workers who have little theoretical or practical knowledge 

regarding signal components.  

 

4.2     Status of Tacit Knowledge 

The first part of the study was to find out if employees were aware of the importance 

of tacit knowledge in the organisation.  

 

Forty-two percent (42%) responses came from engineering technicians. These 

technicians consist of old and experienced engineers, as well as young 

inexperienced engineers in the organisation. Young staff members join the field with 

a national diploma in electrical engineering, mostly dealing with heavy current. They 
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mention that knowledge is available in the organization, but the level of knowledge 

management is not in the way it should be.  

 

Senior engineering technicians followed engineering technicians with twenty-five 

percent (25%) praising that knowledge sis managed in at least in the right way in the 

organisation. Senior engineering technicians were lecturers at Koeberg training 

centre they have 130 years’ worth of experience; they were the ones with tacit 

knowledge and lot of experience in the signalling field. Process workers do not have 

any clue about what is happening in terms of managing knowledge. 

 

The young employees were aware that there was a need for tacit knowledge to be 

shared. One participant stated that there were not many experienced people left in 

the industry, and that it takes quite a while to train a new person. However, to 

alleviate eventual problems, the organisation always tries to have a specialist, who 

was competent in working with signals, in standby within each area in case one staff 

member was not competent in a section. There are different kinds of signals in the 

whole of the Western Cape.  

 

The staff member still needs to go for practical assessment in sections or areas 

where he will be assessed by an immediate supervisor or line manager. This concern 

with the importance of receiving training and becoming competent in one specific field 

in signalling, even if it is interlocking or outside signalling maintenance, shows the 

desperate need for a KMS. All of the engineering technicians responded to the status 

of KM.  

 

The employees were not aware of knowledge management in the railway industry 

especially tacit. It shows clear that, there was a need for tacit knowledge to be shared 

with young engineers in the signalling department. Since there are not many 

employees with tacit knowledge still left in the industry, thus creating a huge gap as it 

takes quite a while to educate a person to gain this knowledge. 

The railway industry followed standard percentage 80% pass mark when they 

assessed their signalling employees during theory exams in the training canter, the 

exams are based on the manuals written by senior engineering technicians (tutors). 

Even though there was an in-house training but the employees are concerned about 

getting proper training from these experienced engineers and becoming competent in 

working with signalling by looking at the time the training is scheduled. 



44 | P a g e  
 

The experienced staff members were also very concerned about the status of 

knowledge management, however at the present time no one was being mentored to 

take over from them. Most of them had passed their retirement age but due to the 

value of the tacit knowledge they possess, the organisation at large was not willing to 

let them retire. Those experienced staff members were very much aware of the tacit 

knowledge that was being lost if it not managed. They emphasize that this tacit 

knowledge cannot be theoretical but only something that can be picked up after many 

years of experience. 

 

4.3      Captured and stored of knowledge 

Senior engineering technicians provided most detailed and precise responses on 

knowledge capturing and storing knowledge, as they were the ones who worked with 

signalling system for a long period of time. They captured and stored knowledge in 

manuals, but when teaching they always add certain aspects that may not be 

contained in the manuals. They informed the employees if they had found something 

really important, like the way a staff member can fixed certain faults, maybe not 

according to the book, but also by their own personal experience. Together these 

employees have over 130 years of knowledge in signalling as of the date of data 

collection. They write training manuals for the training centre, compile the course 

structure, provide the theoretical and practical training, and of course pass on the 

knowledge to trainers through mentorship. They also indicated that most of their 

knowledge was still in their minds, not in manuals. This fact was clearly stated by one 

of the respondents who also indicated the difficulties involved in transferring this 

knowledge to others. Only 6% of the knowledge they have in their minds can be 

found on the computers and in the archives. 

 

The engineering technicians and process workers also confirmed the findings from 

other groups, that there was very limited captured and storaged of knowledge within 

the organisation. This was making the job more challenging as it was not always 

possible to act according to the book when fixing faults in the field. 

Senior management who made up 25% of the respondents, consisting of 

infrastructure and human resources and business performance together with middle 

managers (17%) agreed with the engineering technicians that the way of captured 

and stored knowledge was limited. They also believe that there must be a succession 

plan in place, so that a person can be assigned to a senior engineering technician 

who will be able to impart information that was useful for the future or for the current 

job situation. This system is used to store documents which contain information about 
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processes and systems. They emphasized that capturing knowledge was not 

happening the way it should. The intention was to capture and stored knowledge; 

however, the organisation does not systematically capture the processes used when 

fixing signals. This was not done step by step, but that they just stored whatever 

information is available, not necessarily what is relevant to signalling. 

Senior management stated the importance of capturing and storing knowledge, as 

this knowledge was not readily available, even from the manufacturers of each 

specific component that was used in signalling. 

The findings showed that knowledge was captured and stored in manuals by senior 

engineering technicians. They were the ones writing training manuals for the training 

centre were written by senior engineering technicians. When it comes to course 

structures, they compile them by senior engineering technicians. 

Theoretical and practical training are provided by senior engineering technicians. And 

the knowledge was passed on to staff members through mentorship. 

The organisation does not had systematic plan in place for storing information, 

however, whatever information is available is stored, not just information relevant to 

signalling. The reason could be there was a lack of support from management 

regarding the importance of a knowledge storage system. 

It was a necessary to capture and stored knowledge as this knowledge was not easily 

available, not even from the manufacturers of each specific component used in the 

industry. 

 

4.4       Process of extracting tacit knowledge  

Eleven percent (11%) responses came from senior engineering technicians. They 

expressed that there was a manual system they were using at the Koeberg training 

centre, then anyone in ICT can come up with a KMS this can improve theirs. One 

senior technician indicated that senior engineers who had left the organisation were 

asked to come back as there was a big void in knowledge to run the system 

smoothly. Another senior engineer emphasised the lack of management support in 

knowledge storage systems. Management felt that it was not an easy process as 

most knowledge was stored in the minds of people. These technicians had over 130 

years of knowledge and experience (both in practical work and in the training centre). 

It is not possible to teach a new person within a year all this experience and 

knowledge that these technicians have about signalling. These engineers are aware 
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of the knowledge they had in their minds and the importance it had for the 

organisation, but they can also visualise the tacit information that is being lost.  

 

Regarding the process of extracting knowledge, the senior engineering technicians 

mentioned that someone will have to take all the tacit information available and 

compile it into book form. This will take a while because that person must know inputs 

of signalling, must have knowledge in the different areas of signalling and the ability 

to archive that knowledge in a systematic way in order to assist those who were 

looking for specific information to find it in the wealth of the archive. Engineers 

mentioned that in order to achieve this they will need more resources because at 

present there were only three people working in the training centre. These engineers 

have created workshops for practical teaching about points and signals. Engineers 

have tried to construct some points that were smaller in size and house them in the 

training centre in order to show technicians the way signals behave and work. This is 

the system they are using at the present moment.  

 

The technicians do not see any stakeholder they can involve in this process, because 

there was a lack of support from the management, and that even human resources 

were not aware of what they were doing. Furthermore these technicians do not know 

who they can get involved in assuring that the tacit knowledge they have remains in 

the organisation when they leave. It was also mentioned that they use things like 

what they themselves called “monkey puzzle” where it shows where you can go to fix 

a fault, using technicians and all their knowledge as part of the process. 

 

Eleven percent (11%) responses came from middle management. These responses 

reveal that before the organisation loses even more knowledge, there was a vital 

need for more people to work with these staff members on a daily basis as part of the 

succession plan, so that they can be mentored and grow in knowledge about what 

they are doing. This group consists of individuals who are not close to retiring. They 

still had about twenty or more years left in the organisation and also have attained a 

good level of knowledge about signalling. However, the challenge was that these 

resources were not enough. These members of staff, who were involved in training, 

they themselves gained their knowledge of signalling through the same process of 

going in-house training for three years. However, they pointed out that most of the 

people (about 90%) who trained with them have already left the organisation. The 

process of training was lengthy according to them. They said that a person goes for 

theoretical studies after being employed for two years with one year practical training. 
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However, competency was not fully achieved after this period. A period of working in 

this section for at least ten years was necessary before becoming fully competent. 

 

Twenty-three percent (23%) responses came from engineering technicians. They 

mentioned that the company gave bursaries to students to study electrical 

engineering at technikon, but that these students did not receive any knowledge 

relating to signalling. Most of them study heavy current instead of light current or 

electronics. So after their period of study they still have to go to the in-house training 

centre for three years theory and one year practical. 

 

The way that knowledge is extracted now from the technicians was through the 

teaching given in the training centre. Under supervision, the employees are deployed 

in sections to do fault finding and maintenance (mentorship). However, before going 

into the various sections, the employees still need to pass with 80% or above in order 

to continue with the practical side of their training. In the case of engineering 

technicians the story is slightly different. Since there was a shortage in the field, as 

most of the old staff members are retiring, employees have not always finished three 

years of training. People have been deployed to sections after just two years of 

training. These employees are sometimes battling with some of the issues they are 

faced with in the field. 

 

In order to cover the resource shortage, the engineering technicians came with a 

proposal. They suggested that the company should employ about 30 or 40 people at 

once, giving them the theory they need. When this was done they should be sent to 

work in Elsies River, as this will provide them with the concrete issues the railway has 

to deal with, i.e. vandalism etc. By doing so the company will see if these employees 

can handle the job, the stress levels and all the complex issues involved. As many of 

them who have diplomas do not want to get their hands dirty doing practical things, it 

would be a good way for the company to sieve through their employees in order to 

arrive at a good team of dedicated staff members. One of the engineers argued that 

there was no university or institution that provides proper training for signalling. Only 

in-house-training can provide that. Therefore a person needs to go for the entire three 

years of training and one year practical, calling this a diploma in railway signalling. 

 

Thirty-three percent (33%) of the senior management was involved in this study. The 

responses they gave provide the same view, more or less, as the engineering 

technicians – that bursary students do not get the proper training and therefore need 
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to attend in-house-training. They must be inclined to do this and have the willingness 

and enthusiasm to do so.  

 

Another issue the management raised was that when a person who has received a 

bursary from the company is qualified and begin working in the organisation, the 

management must decide if that person will do civil engineering, mechanical 

engineering or electrical engineering, or be sent to the signalling department as a 

signal engineer or telecom engineer. The bursary holder must be aware of this, that 

the management decides where a person is to be allocated. This was the process 

that needs to be followed.  

 

All those who finish their diploma must go to the training centre for the required 

period of time if they were to work in the signalling department. Even though 

universities or technikon at present do not have a curriculum which was a railway-

specific course, there was nothing, in theory at least, preventing an institution 

providing such courses. The stumbling block here was that institutions in universities 

and technikon provide training based on market conditions. Since there were only two 

railway organisations in the country, railway-specific courses might be deemed as not 

being marketable. 

 

Twenty-two percent (22%) responses came from senior management (human 

resources and business performance). They outlined the importance of knowledge 

because that knowledge is developed from trial and error, where people had tried 

different processes in order to reach solutions to concrete problems. This information 

was not gained from manuals but through knowledge gained by working directly with 

issues related to signalling. 

 

They also mentioned something about the succession plan. They motivated that the 

contracts of staff members must be extended so that the signalling department will 

had the opportunity to see how the knowledge that these people had will remain 

within the organisation when they retire. One way was to achieve this was to get 

young staff members to work with older staff members on a daily basis and have the 

department monitor their progress. This could be done on a quarterly basis, and as 

the younger staff members gain more knowledge the company would benefit from the 

transfer of this knowledge.  

 

The signalling department must also understand that the knowledge people have in 

their field had been gained when they are being paid salaries by the company for 
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their labour. Therefore, the knowledge and information they had belong not to them 

personally but to the company as a whole. If the department does not retain this 

information then the company had wasted a large portion of the money they had paid 

to employees in salaries. They also stated that this task not only belongs to the 

signalling department but to all departments within the organisation, i.e. business 

performance, human resources etc. 

 

Twenty-two percent (22%) responses came from process workers. They stated that 

they must work with people like leaders, maintainers, process workers and engineers. 

They do not want to work alone. At present the task of a process worker was to carry 

tools and do some cleaning on the outside of signalling equipment. However, they 

would like to learn from senior engineers and after training in the training centre, be 

deployed in section signalling jobs with qualified engineers. There is no explicit 

attempt to extract knowledge in signalling in order to outline the process of fixing 

faults was available within the organisation. Nothing regarding the step by step 

process was available at the present time. The management felt that KM is not an 

easy process as most knowledge was stored in the mind. There signalling 

department require more resources were needed because only three people were 

working in the training centre at present. There lot of knowledge in senior engineering 

technicians, they tried to house some points that were smaller in size to show 

technicians the way outside signals look and work in reality. There was need for 

employment of people who will work with experienced staff members are needed on 

a daily basis as part of the succession plan. The process requires all departments to 

be involved in the process of extracting knowledge. Engineers have a knowledge that 

was gained and developed from trial and error where people try different processes 

to fix faults. 

 

 

4.5  The importance of signalling knowledge 

This form of knowledge was of vital importance because it cannot be found in books 

and manuals but only by experience. This point was strongly emphasised by one of 

the interviewees who stressed that it was only with the help of tacit knowledge, i.e. 

through experience gained during the years of working in the company that faults can 

be fixed professionally. 

 

Twenty-three percent (23%) responses came from senior engineering technicians. 

They looked at railway signalling as the system that directs the safety on the railway 

lines in order to prevent accidents, as this was the main function of signalling. The 
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employee must had full knowledge of the specific interlocking systems in that specific 

section and he must know how that interlocking works, otherwise it was can be a 

grave danger. They emphasised that passenger trains transport people. If the wiring 

was done incorrectly then the result could be the death of many people, as it was 

because of this that accidents happen. As most of the experienced staff members are 

leaving the organisation, the supply of knowledge is being diminished. 

 

 At present there were only a limited number of people who had an adequate 

knowledge of railway signalling. This was due to the fact that the organisation is not 

looking after the staff members correctly and many were going on pension, taking 

their knowledge with them. They emphasised that they were running short of 

competent staff. Of the ten technicians trained two years ago, only one was left. 

Some resigned and the others retired. In the group that was trained after them, no 

one had resigned but they were all looking for other jobs. They also mentioned that 

they were about to leave as they have reached pension age. 

 

Eight percent (8%) responses came from of middle management. They deal with the 

issue of interlocking. They spoke about the need to be able to understand what 

interlocking was and also what is the function of interlocking was. They explained that 

there are different types of interlocking: these are called “Mark 1 B”, “Mark 1 C”, 

“Mark”, and “Mark M”. This is relay based interlocking. By interlocking we mean a 

system for the safe running of trains that work together with signals in order to 

maintain the safety of passengers. For instance, if your track is down, you are not 

allowed to travel on that section, the section becomes locked until the signalling 

department gives permission for the train to continue on the track. Engineers also 

mentioned that there was not enough knowledge left in the company because 

experienced staff members were leaving the organisation.  

 

Engineers highlighted the fact that before the organisation loses more experience 

and knowledge, they need experienced people who worked with younger staff 

members on a daily basis as part of a succession plan. These younger staff members 

need to be mentored and by so doing learn more about what they do on a daily basis. 

Trains cannot run without a safe signalling system. The staff members who had this 

knowledge do most of their work without had to refer to books or manuals. They had 

all this knowledge in their minds and at their disposal immediately. They know the 

scheduling of trains, and all other information about the services involved, including 

the technical issues involved. It was not possible to let people with this knowledge go 

because when they leave a huge problem arises in the scheduling of trains. The staff 
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that had this knowledge can schedule trains manually without needing to refer to any 

system. They simply know how the system works. Therefore how can the company 

just let these people go?  

 

Thirty-eight (38%) responses came from engineering technicians. They stated that 

there was something what they called “integrity” (i.e. preventing trains moving in 

opposite directions while on the same tracks). These engineering technicians had the 

same understanding regarding safety as the senior engineering technicians had. 

They pointed out that signalling was very much an important element in the everyday 

running of trains. As signalling was essential for the safe running of trains, it is critical 

to had proper signalling in place. They also believe that if you take away signalling 

you compromise safety. The proper use of signalling enables the safe running of 

trains, so that they do not collide.  

 

At present the organisation had enough knowledge about signalling. But this 

knowledge was being lost as knowledgeable staff members were leaving the 

organisation. One of those who were interviewed gave the example of a new 

engineering technician who was struggling to fault find an issue. He contacted a 

technician who had worked for 30 years as a signalling technician who showed him 

where the fault was and told him that this fault keeps returning on a regular basis. He 

showed him how to fix it and so shared his knowledge with him. This technician was 

willing to share his knowledge but, as he was about to retire, he had not much time 

left to share this knowledge. These points to a lack of management support and a 

viable succession plan. How can a technician with 30 years of service and 

experience still be working with the daily repairs of signalling rather than using his 

knowledge to train and mentor others? It shows that management is at fault by 

promoting people due to favouritism and friendship rather than by competency.  

 

Eight percent (8%) responses came from senior management. They understand the 

importance of signalling. Regarding the safety movement of trains, one of the 

members of senior management mentioned that the safe movement of trains can be 

achieved in two ways, using a manual system or a computerised system. In the past 

everything was done manually, based on human knowledge and experience. Today it 

was becoming more technology based. However, at the present time the company 

still needs people who can run the signalling department manually. He pointed out 

that three things were required for the movement of trains: safe movement, which 

makes sure that trains cannot collide with each other; capacity of trains, the number 

of trains that can be run on the network; speed management of trains. If you take 



52 | P a g e  
 

these requirements, i.e. safety, capacity and speed, then the signalling system 

optimises these three elements. By properly designing and having adequate 

knowledge of signalling you can make sure that trains do not collide and by regulating 

and controlling the speed of trains, operate the trains at maximum capacity. 

Theoretical signalling skills are easily attained by study, but the main issue was the 

lack of practical skills in signalling which can only be attained through mentorship. As 

those who have the proper knowledge were involved in fault-finding, they do not have 

the time to mentor. This was a major issue for the railway system. 

 

Eight percent (8%) responses came from human resources and business 

performance senior management. They mentioned that signalling exists for the safety 

of passengers and that the avoidance of accidents and fatalities must be given prime 

priority. They stated that there was not enough knowledge about signalling within the 

entire railway system. They mentioned that the only way to retain knowledge in the 

company is to review the processes involved and to benchmark the signalling system 

in SA with other companies who work internationally and globally, i.e. they must see 

how other companies have resolved issues with signalling. 

 

Fifteen percent (15%) responses came from process workers. They also emphasised 

the importance of signalling. Trains cannot run effectively and safely without it. 

Regarding the level of knowledge, even though process workers have little technical 

knowledge, some of them pointed out that they often find faults before engineering 

technicians do.  

 

The above findings emphasize that signalling knowledge is very important, however it 

cannot be found in books but only through experience. The main role of signalling is 

about safety on the railways in order to avoid accidents. It works as the most 

important element in running trains and without signalling trains cannot run without a 

proper signalling system. If signalling was not maintained properly, the safety of 

passengers is compromised. Lastly, there are three things are required for the 

movement of trains: safe movement, which makes sure that trains cannot collide with 

each other; capacity of trains, the number of trains that can be run on the network; 

speed management of trains. 

 

4.6 Designing of a tacit knowledge management system  

The aim was to see if the participants had any idea about the way a KMS must be 

designed and implemented, as this in the core of this study. 
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Senior engineering technicians said that they do not have any idea about how to 

design and implement a KMS. They said that it was an issue for ICT. The system that 

they use at present was to create manuals, and have these manuals available in the 

library in Salt River. 

 

Twenty-five percent (25%) responses came from middle managers. They seem to 

have an idea about how a KMS should be designed and implemented. They are also 

aware of what kind of output was required from a KMS. They also mentioned that 

there was no proper system at the present time, especially since the railway company 

was divided into companies, one for passengers and one for freight. One of middle 

managers stated that when he began working for the company said that some 

system was needed to save the knowledge that was available in the company. He 

asked who came up with the idea of using DM5 as a document management system. 

He said that this system was not adequate for storing information relating to 

signalling. He said that even though the company decided to purchase this system, it 

was not really beneficial for them. He said that there was no need to buy something 

just for the sake of buying it. 

 

The middle managers mentioned that an e-learning system should be in place to 

minimise the time needed to attend the training centre. They had some idea of how a 

KMS should work. They pointed out that the company needed to invest in such a 

system, but they could not say specifically how this system could be designed. 

 

Thirteen percent (13%) responses came from the senior management infrastructure. 

They were also aware that everything was moving towards being technology based. 

They can also see the benefit of such a KMS, without having the concrete knowledge 

of how this system could be designed and implemented. One of the ways they did 

mention, however, was to have course material online, and in this way even the 

practical assessment could be done online through simulations of everyday problems 

within signalling.  

 

Fifty percent (50%) responses came from engineering technicians. They understand 

the need for the use of technology so that interlocking could be computerised rather 

than it is now, i.e. through relay rooms. These relay rooms are manually maintained 

and take up lots of space. The technology to achieve this can be done through 

telecoms and through fibre at Windermere CTC where the routes are setup through 

interlocking in conjunction with track circuitry for the safe running of the tracks. 
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Twelve percent (12%) responses came from human resources and business 

management. They saw the benefit of having all the manuals and books made 

available in such a knowledge system at a central place. They were aware of the fact 

that these manuals and books must be digitised. They also spoke of the need to have 

off-site backups in case of disaster. They said that the responsibility for this must be 

given to the ICT department. IT would play an important role by providing a platform 

for the company to use this system in order to document and retain the knowledge 

that people provide before they leave the company. In would also be of great benefit 

in process mapping, for the efficient coordination of all departments involved. For 

example, succession planning would outline the necessary steps involved. This 

information could be documented and stored on the system. Another important issue 

was made, that the software used must be user friendly, accessible to everyone, was 

properly updated and conforms to the compatibility of any other systems used within 

the company. The ICT department must take on this responsibility. 

 

No response was provided by process workers in relation to the topic of the design 

and implementation of a KMS. 

 
The findings alluded that engineering technicians did not had any idea about 

designing a KMS. The railway sector does not have proper KMS in place at the 

moment in the company. In order to begin some kind of a KMS, proper computer 

infrastructure was required. However, in the future a KMS will be needed, using the 

benefits of technology rather than being manually based. The group of was aware of 

KMS and the senior management and infrastructure. There was a need for Off-site 

backups when the system was in place in case of disaster, the responsibility for this 

being given to the ICT department. The Koeberg training centre needs an e-learning 

system to minimise the time needed to attend the training centre. Hence, IT must play 

a role by providing a platform for the company to retain and maximise the knowledge 

that is available within the company, especially through exit interviews and process 

mapping. 
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CHAPTER FIVE 

DISCUSION OF FINDINGS 

                                

5.1  Introduction 

The main objective of this study was to explore and find a solution that can help the 

railway industry in South Africa to implement a KMS for tacit knowledge. At present 

the knowledge that most senior employees possess has been gained through 

experience. If the Passenger Rail Agency of South Africa (PRASA) loses these 

experienced employees, not only will the railway suffer, due to the loss of competent 

staff, but also the intellectual assets of the company will be depleted because these 

employees will take their knowledge with them. This results in higher costs for the 

organisation as they will have to rehire experienced workers on a contract basis. 

 

In chapter five the researcher outlined all the tools and techniques that an 

organisation needs in order to maintain knowledge and to manage knowledge 

properly. The analysis presented in chapter four shows that the railway industry in 

South Africa does not have any KM strategies, KM road maps, clear processes of KM 

or even a strategy to implement KMS enabling the creation of a system to integrate 

tacit and explicit knowledge in order to retain knowledge within the organisation, even 

when experienced employees leave. 

 

5.2 The need for KMS design 

The last objective of the study was to design a KMS in order to manage tacit 

knowledge and make it more usable.   

 

The literature states that the context of KM is presented in most theories of tacit 

knowledge (Maruta, 2012; Sabel & Egura, 2012). Within the railway environment, KM 

has been practised in a more traditional way (Jain, Cullinane & Cullinane, 2008). 

However, there are many similarities between the various knowledge management 

systems. The literature also states the important role that signalling has in the railway 

system and in the various aspects involved in signalling, e.g. trains traffic, perway 

maintenance, and railway safety. The literature states that all the various aspects of 

signalling are dependent on the tacit knowledge and experience that signal engineers 

possess (Quaglietta, 2013). As tacit knowledge is undocumented, and the work done 

by these engineers is crucial, the importance of retaining this knowledge is vital 

(Quaglietta, 2013).  
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KM, as it is practiced in the railway organisation today, is not computerised. Senior 

engineering technicians write manuals themselves, they develop questions for 

assessment, and use theory and practice as a system to manage knowledge. The 

literature points out; however, that manuals and cultural methods can be made more 

systematic by means of computer systems. 

 

Based on the data collected from the respondents, it is clearly seen that there is no 

central computerised KMS that is used by all departments, in place at the present 

time within the organisation (see appendix G), DM5 is only used in the head office by 

some senior management not all of them. This reveals that there is a huge hurdle to 

overcome when a KMS is being developed and implemented within the organisation. 

A KMS is defined as a technology system that uses IT to create, organise and 

disseminate knowledge throughout an organisation (Florica, 2013). In the railway 

organisation there is no computerised system in place within signalling, or even within 

the other departments of the organisation. During the interviews, one middle manager 

mentioned that there is a system at head office called DM5. He also mentioned that in 

the signalling department they are looking for a configuration management system 

that will store all the relevant correspondence from the consultants, as this cannot be 

done using the DM5 system that is being used at present.  

 

The literature also emphasises that if you are to implement a KMS, ICTs must 

become the key enabler. Many studies define KMS as an IT-based system for the 

creation, support, enhancement, storage, retrieval, transferral and application of 

knowledge. KMS includes knowledge-based systems, document management 

systems, semantic networks, object oriented and relational databases, decision 

support systems (DSS), expert systems and simulation tools. Any one or combination 

of these tools can be designed as an effective KMS (Dorasamy et al., 2013). As 

mentioned above, the main objective of a KMS is to support the creation, transferral, 

and application of knowledge in organisations; however, knowledge and KM are 

complex and multi-faceted issues. Therefore, an effective development and 

implementation of a KMS requires proficiency in an ICT based infrastructure (Alavi, 

Maryam & Leidner, 2001). 

 

5.3  KMS in the Railway Sector 

5.3.1 Railway process knowledge capturing  

As the researcher mentioned in chapter two previously, railway sector knowledge 

elements are two, tacit and explicit knowledge. The explicit knowledge mainly for 

railway signal processes. The main focus on the tacit knowledge is on the activity of 
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railway signalling operation. The difficulty of building up explicit knowledge is to 

extract signalling knowledge data and qualify it as the factors that are categorize as 

main. There is also a big challenge of combining tacit knowledge to have qualified 

knowledge for usage in the future. 

 

 

5.3.1.1 Tacit knowledge capturing 

The first point to consider in the possible design of a KMS is how knowledge can be 

captured. As illustrated in Figure 3.1 there are five stages that need to be followed 

and these are: In Figure 3.1, the railway knowledge development process of tacit 

knowledge is categorized into fives flows, these are: 

(1) Railway signal process classification: By the time of signalling fault finding and 

railway operations, the classification of railway signalling is the first to outlining the 

knowledge process. The next one of this is to divide the railway signalling 

processes into basic and key railway signal process. 

 

(2) Basic railway signalling process study in motion: These will incorporate 

fundamental and common in fault finding procedures. The new employed 

technicians or engineers in signalling could learn and study the motion of railway 

signalling processes slow in each step. 

 

(3) Key railway signal process motion study: Key railway signal process must 

incorporate some identified as particular or special procedures in the fault finding 

operations. The employees who are in the signalling department or training for the 

past year could just advance their learning or studies in this process. 

 
(4) Railway signal fault finding process study: For the employees that were in 

field for some years, it will be important for them know all the faults with someone 

telling them like the experience engineering technicians, that alone is boosting 

their competency level, that will be studied in the systematic manner. 

 
(5) Guidance to key railway signal process: specifically looking at the guidance to 

key railway signal process, the tutors at Koeberg training centre or engineering 

technicians who are mentoring new staff members, needs to compile at guiding 

manual or procedure for future references to problems.  
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Figure 3.1: Railway build-up knowledge approach process 

 

 

These systems are explained below: 

 Quality management: Quality management considers the railway sector 

service the organization is providing. The knowledge of signaling process 

correspondences and documents or manuals that the engineers are creating 

in training center cab used to for quality management improvement. 

 Process KMS: The use of the system will be based on categorize, reviewing, 

storing and uploading of knowledge. There are some interfaces that can work 

with KMS and it can be easy to align this with all other systems in the sector 

as interfaces by document process of railway sector and give the chance to 

employees to be part of it by looking at the transfer and sharing of knowledge. 

In this KMS there will be an allowances storing the information that was 

available for the experiences in the past by the recent retiring employees. All 

this will help in that quality management standards as standardization to 

improve services. 

 Educational training: KMS can enhance new staff members to be enabled to 

understand fully the railway signaling process in less than the two years 

training that were in at the present moment. The manuals of the training have 

signaling equipment; devices, signaling operators, interlocking in their 

contents and some trouble shooting steps from trial and error and safety 

operations. The departments like human resources department and others 

that are relevant can make use of the entire KMS to come up with succession 

planning for the future. 
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 Equipment management: The equipment’s can be managed and looked at in 

terms of compatibilities to the system, so that some archives and backups can 

be done outside that main site. Those backups and archives will have day to 

day information regarding the system and what equipment or machines are 

outdated. 

 Business management: KMS will be used in all supporting departments in 

railway sector like marketing and communication, customer service, to gain 

the customers focus for railway services. 

Moreover this system KMS will be used as the system to analyses and observe 

what is relevant to the customers to effective to improve the relationship with all 

the stakeholders that needs to be involved like government to uplift the 

organization profit margin. 

 Process knowledge database: Railway sector can have their database 

maintained and each every time by the database administrator so that the 

data can be available, shared and stored. 

 

 

Figure 3.2 KM System architecture design 

 

There can be a need of management centralized database to facilitate inconsistency 

and repetition in the database, and more on the organizational complexity information 

in the railway ICT space. The searches can be by this database for big data in the 

organization. 

The main purpose the railway signaling process KMS proposed in this study is to 

organize knowledge of the experiences employees so that it can facilitates the 

process of training, mentoring, quality management, standardization and etc., to have 
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all the relevant knowledge in the KMS. This will improve employee satisfaction as 

most customers require a high level service. 

 

5.3.2 Use case diagram of KMS 

It is important to also show the use-case diagram that supports the outlined 

architecture in figure 3.2 before a proposed process for this study. The use-case 

diagram of a KMS of the railway sector process is shown in Figure 3.3. A use case  is 

a method or methodology used in system analysis to organize, clarify, identify, and 

system requirements of the KMS . KMS have three categories which are, 

maintenance educational training and search. The maintenance knowledge is the role 

of database administrator who can assist in ICT or signaling department to delete, 

modify and add some new knowledge in the KMS, the others educational training and 

search of knowledge can be assessed and edited by senior engineering technicians 

that are in the training Centre, middle manager and training and department 

personnel in the human resources department. 

 

 

Figure 3.3: The use case diagram of KMS process  

  

http://searchsoftwarequality.techtarget.com/definition/use-case
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5.4 Signalling system role in railway operations  

The objective was to look directly at the way the respondents understand the role of 

signalling in railway operations, as signalling is the key to the efficient running of the 

railways.  

 

As mentioned earlier, a Signalling System is a communication system between the 

train and an operator, regulating the safe operation of signals, points and train 

detection in order to ensure the safe passage of a train on a predefined route. This 

definition was developed by Louis Beukes, a senior signalling manager, in an in-

house workshop held in 2014 at Salt River depot. He also defines Railway Operations 

as a permanent railway line composed of parallel metal rails fixed to sleepers, for the 

transportation of passengers and goods in trains. Railway operation is composed of 

core departments like signalling, perway, rolling stock as well as supporting 

departments like finance, human resources, ICT and others. When speaking about 

railway operations, what is meant is the safe movement of trains carrying passengers 

from departure to destination. Senior signal engineers and middle managers 

emphasised that trains cannot function correctly without the availability and reliability 

of a signalling system that can be operated in a complex rail network like the 

metropolitan area of the Western Cape.  

 

Most of the participants in this study were selected from the signalling department, as 

this is the core department for railway operations. The way the participants 

responded during the interviews clearly showed that they do not fully understand the 

vital role they have in transporting people by train. Even though trains have drivers, it 

is the signalling department that enables the movement of trains on the tracks. 

Without signalling, transport would be impossible. 

 

 

5.5 Performance and safety of train movement 

The objective was to look at the entire performance within the railway sector and to 

see if the employees understood the importance of signalling from a safety aspect, as 

well as their understanding of general performance. 

 

Performance of trains, means looking specifically at the punctuality of trains in regard 

to signalling, i.e. in terms of train delays and cancellations. However, when we speak 
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about the safety of train movement, we mean the occurrence of accidents and 

fatalities within the railway network. 

 

In chapter one of this study, we defined safety as the ability of a railway technological 

system to prevent injury to people (passengers, local population, operational staff, 

etc.). We also spoke about material damage, the threat to the ecological balance of 

the environment (Evans, 2010), due to the influence of objective or subjective, 

internal or external destabilising factors affecting the signalling system. The rate of 

accidents on the railways indicates if safety has been compromised. If the intensity of 

accident occurrence is significantly less than the intensity of train delays, then the 

safety aspect is being dealt with properly by the signalling system. This results in an 

increase in the reliability level of rail transport services (Mcleod et al., 2000). 

 

One of the participants mentioned the need for an automatic warning system that 

would directly communicate with the train driver during the movement of trains. This 

warning system must be built into the technology used in signalling. According to 

McLeod, Walker and Moray (2000), the purpose of railway signalling is to ensure 

safety and regulate traffic. They point out that safety is ensured by maintaining 

sufficient headway separation between trains, given the relatively long distances 

required for them to slow them down. This explanation is not much different from the 

definition of safety by the in-house senior manager and signalling engineer Louis 

Beukes.  

 

In their corporate plan 2012, the railway organisation in South Africa mentions an 

important point about safety regarding train movement. The current signalling system 

is no longer suitable for the safe movement and monitoring of traffic. It is unreliable 

and has been one of the major causes of accidents in the recent past (Evans, 2013). 

In the current system, 85% of the signalling installations have become obsolete. This 

causes train delays and cancellations. The signals that remain are not able to fully 

support the safe movement of trains. The literature shows that the current railway 

signalling system consists of concoction of technologies from the 1930’s, 50’s, 70’s 

and 80’s (Evans, 2013). 

            

           Table 2.1: Current Status of Signalling System 

 

Region Interlocking’s Average 

Age in 

2014 

Signalling elements 

Gauteng 89 69 9365 

Western Cape 43 30 4287 
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KwaZulu Natal 30 37 2928 

Nationally 162 35 16 580 

 

If the average age in years per region is analysed, it shows that the system is too old 

to safely and reliably transport people. Even different interlocking technologies are 

used in each region, as can be seen in the interlocking column above. Any expert in 

signalling would have difficulty understanding 162 different interlocking technologies. 

This shows the difficulty that the railways sector has regarding the safe transportation 

of 2.2 million people per day who use the railway.  

 

Appendix G shows that the level of problems associated with performance is high. 

This is mainly due to the absence of a KMS. At the present time only those 

individuals who have been working in the railway sector for many years, have 

knowledge about most of the signalling used nationally in South Africa. 

 

Senior engineering technicians also mentioned that the accumulative experience they 

have, is 130 years. This is a huge risk for the organisation as these technicians have 

already reached pension age. The middle managers also mentioned and emphasised 

that the railway organisation does not have any training centre in other regions within 

South Africa. The only one that exists is in the Western Cape and it is being run by 

elderly employees. 

 

At the present time, we see only two of these types of learning at work within the 

railway industry, i.e. communication learning and learning through direct 

communication. This is due to the fact there is no specific institution in South Africa 

where an individual can go in order to attend a railway-specific course. Most of the 

knowledge is managed though in-house-training (Koeberg training centre), manuals 

and communication learning. Most of the time the organisation uses direct 

communication, since it is often necessary for experiential learning as tacit 

knowledge is acquired through consultation with experienced persons. Most of the 

knowledge within the railway industry is to be found in the minds of their employees 

(tacit), based on the number of years they have worked in the organisation. The 

literature also emphasises that tacit knowledge is created through direct experience, 

through the actions of technical individuals technical, and through learner ships or job 

shadowing (Nonaka and Takeuchi, 1998: 10-60).  

 

KM is the biggest concern in the railway organisation in South Africa. This is 

illustrated by the fact that most of the responses received by the researcher highlight 
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this issue. It is also shown by the fact that most of the people with knowledge belong 

to the older generation and have been in service for the past twenty to forty years. 

Most of these employees with knowledge are about to retire. This means that almost 

eighty-five percent of the knowledge contained within the railway sector will be lost 

due to the absence of a proper KMS. Two senior engineering technicians and a 

middle manager strongly emphasised KM as their biggest concern (see results in 

appendix G). This simply shows that there is no proper KM tool in the railway 

industry. Each individual has their own way of managing their knowledge; there is no 

integrated way of managing knowledge. This puts the organisation at risk in terms of 

the knowledge that will be lost due to people leaving the industry for other kinds of 

employment and those who will retire within a short period of time. 

 

 

 5.6  Conclusion 

This chapter does not deal with the technical design of a KMS. The purpose was to 

describe and analyse the processes involved to design and implement the system. 

The proposed model will help in the design and implementation of a KMS in the 

railway sector in South Africa. This answers the main research question that was 

posed for this study. This type of question is descriptive but the results of this study 

have explanatory implications regarding the process needed. In the absence of an 

integrated KMS for the railways this study showed how the ERP (SAP) that is already 

in place in organisation can help to integrate any system that is already being used 

into one consolidated KMS.  

 

The conclusion that can be reached is there is a huge risk for the loss of tacit 

knowledge in the Railway organisation in South Africa. This is due to many various 

aspects which have been outlined above. There is also a major gap between the 

employees in each department and their managers. This is seen in the lack of 

understanding that exists among managers as to what each employee does and also 

in giving each employee the support that is needed 
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CHAPTER SIX 

SUMMARY OF FINDINGS, CONCLUSIONS AND RECOMMENDATIONS 

 

6.1  Introduction 

This chapter contains a summary of findings form the data collected in the study. By 

interpreting the findings in this study, the researcher will make key recommendations 

that should be implemented in order for the railway sector to plan for the future needs 

of the industry by maintaining, retaining and optimising the knowledge that the sector 

already possess. 

The recommendations made by the researcher are specific, measurable, action 

oriented, realistic and time bound. By analysing the findings presented in chapter 4, 

the researcher will identify the procedures to be followed in order to rectify the issues 

raised. Last proposed model for railway organisation was addressed in this chapter 

 

6.2 Findings 

This section provides the summary of findings from the data that was collected 

through interviews in the railway organisation in South Africa. These findings focused 

on key findings on the research questions. 

 

6.2.1 Current practices of capturing tacit knowledge in the railway industry in South 

Africa 

The findings that are related to the posed question are that, knowledge is 

captured and stored in manuals by senior engineering technicians who are 

teaching in the in-house training centre. These are the employees who have 

the duty to write training manuals for the training centre. The researcher found 

that these three worth 130 years of knowledge. This happens before they 

write manuals, the must first compile course structure for the signalling 

department. Thereafter senior engineering technicians provide theoretical and 

practical training to other staff members in the department. They also help 

other employees by passing knowledge to the interested parties through 

mentorship, especially to other signalling staff members that works in 

sections. The researcher also found that the ways of capturing and storing 

knowledge are very limited, thus making the job more challenging. The pace 

of capturing knowledge is not happening the way it should because of the staff 

member’s ages as they can leave at any time from now on. 
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6.2.2.  The need for tacit knowledge to become explicit knowledge 

The findings that are related to the posed question are; it is because there is a 

need for tacit knowledge to be shared with young engineers. The signalling 

department is crucial in train operations, as there are not many employees 

with tacit knowledge still left in the industry, thus creating a huge gap as it 

takes quite a while to educate a person to gain this knowledge. Even though it 

is in-house-training, using manuals written by older engineers, they are 

concerned with the standard percentage pass in signalling assessment of 

80% and it was maintained. 

 

The other employees are concerned about getting proper training from 

experienced engineers and becoming competent in working with signalling. 

However, the experienced staff members are very concerned about the tacit 

knowledge they, the researcher found that at the present time no one is being 

mentored to take over from them. Some knowledgeable staff members have 

passed their retirement age but due to the value of the tacit knowledge they 

possess, the organisation is not willing to let them retire because they are 

working and contracted by the company. All experienced staff members 

during their interviews are very much aware of the tacit knowledge that will be 

lost when they leave. 

 

6.3.3  The mechanisms required to extract tacit knowledge from older and 

experienced employees 

The research found that signalling knowledge is very important, however it 

cannot be found in books but only through experience. There is a need for 

someone to take all the tacit knowledge in the organisation and transfer it into 

book form. For the time being the researcher found that knowledge of archives 

is needed so that from the manuals can be archived in a central place. With 

only few resources in the department there is a need for more resources 

because only three people are working in the training centre at present. The 

people who will work with experienced staff members are needed on a daily 

basis as part of the succession plan in order for to at least learn. Process 

workers can always work with qualified people in the signalling as their job is 

to do work outside the signalling components. 

 

6.3.4   The design of a KMS for tacit knowledge  
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The finding from the data that was collected by the researcher tells that 

engineering technicians do not have any idea about designing a KMS. The 

railways sector had no proper KMS is in place at the moment.  

 

In order to begin some kind of a KMS, proper computer infrastructure is 

required. The future KMS is needed, using the benefits of technology rather 

than being manually based. Since middle management and senior 

management and infrastructure have some light about KMS the researcher 

found that these employees understand how the KMS should entails even 

though they do not how to design it. The researcher also found that there is a 

system to store documents that is available in the organisation, middle 

management mention that they need proper KMS. This KMS must capturer a 

step by step process on fixing faults and on fault finding in signals. 

 

 

6.3 Recommendations 

The study makes the following recommendations regarding the research questions 

posed:  

1. What are the current practices of capturing tacit knowledge in the railway industry in 

South Africa? 

Recommendations 

a. It is recommended that all training manuals used by the company must be 

uploaded to the company’s portal to assist young engineers in studying on 

their own. The few experts that are available must guide these students when 

issues arise. 

b. It is recommended that brainstorming as a method to see how other countries, 

like Australia, maintain safety standards on the railways. 

c. It is recommended that when signalling faults are discovered, young 

engineers must resolve the problems while the experienced engineers are 

available to assist them when they cannot resolve the issues themselves. 

d. It is recommended that each experienced engineer must be given twenty new 

engineers in order to mentor them. In each month a report on their 

performance must be presented to the executive management. 

2. Why is there a need for tacit knowledge to become explicit knowledge? 

Recommendations 
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a. It is recommended that this knowledge needs to be available at all times because 

the same faults happen. The organisation needs to label this knowledge as an 

asset. 

b. It is recommended that since most of the employees have only two years left 

before they retire, it is vital that already now in 2015 that the organisation needs to 

have a suitable succession plan in place. 

c. It is recommended that the human resources department as well as the finance 

and signalling departments, must provide a combined proposal to the executive 

body requesting more resources. This must be done as a matter of urgency within 

the next 12 months. 

d. It is recommended that since Koeberg training centre was established a long time 

ago and that no other institution provides railway-specific courses in South Africa, 

an application to SAQA for accrediting must be part of the organisation’s strategy. 

3. What mechanisms are required to extract tacit knowledge from older and experienced 

employees? 

Recommendations 

a. It is recommended that permanently assign younger engineers to experienced 

employees, in order for the younger members of staff to gain the same or 

equivalent experience as the older engineers. 

b. It is recommended that after the first module has been completed, young 

engineers must do their training under the supervision of experienced engineers 

in order to see if they can they manage the training. Human resources (training 

and development) need to be involved in this process as they are responsible for 

training. 

c. It is recommended that Young engineers must be involved every time the 

structure is amended and afterwards the course structure must be workshopped 

to the department of signalling. 

d. It is recommended that once a month all documents must be tested by the head 

of the signalling department, sometimes with the help of the authors of the 

documents. 

 

4. How can a KMS for tacit knowledge be designed and implemented for better service 

delivery? 

Recommendations 

In addition to the model proposed in chapter 5 the following additional 

recommendations should also be considered: 

a. That at the meetings held within the organisation, as well as through the 

communication tools used in the organisation, all staff members must be 
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made aware of what a KMS is and therefore be encouraged to contribute 

to the process of designing and implementing a KMS 

b. That all existing servers and databases in the organisation must be used 

in creating a KMS. All testing must be done when the experts are still 

available, before they leave the organisation. These experts must be 

involved at every level in the development of the KMS. 

c.  That access to the KMS must be made available through any internet 

connection and not dependent on being on-site. All staff members must be 

provided with the proper credentials to log into the system 

d. That the responsibility for backups must be given to the ICT department. 

The backup process must be mirrored by two separate systems in two 

different places in case one system is down, the other one will work. This 

process must be automatic so that the chances of human error are 

minimised. The process of designing and implementing KMS must begin 

immediately. When new engineers are being trained, the management 

must be invited in and taken through every aspect of the training that will 

be provided, both theoretical and practical training, and a step by step 

process for every task in the organisation must be written down by experts 

and implemented as soon as possible. 

e.  It is recommended that before the experienced engineers leaving the 

company, all experts must have exit interviews where the process 

mapping is done using the system. 

 

  

6.4 Proposed Process for Knowledge Management in the Railway Sector 

In order for the railway industry in South Africa to have one KMS, there is a need to 

have a process of designing and implementing a KMS that will be accessible by all 

stakeholders, i.e. by the signalling department, by the human resources department 

(including training and development), by senior management and by the employees 

and lecturers at Koeberg training centre. 

 

Figure 4 below shows how the proposed KMS process can be accomplished.  
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Figure 4: Proposed Process for Knowledge Management System for Railway Sector  
  

In this proposed process KMS; outlines a series of knowledge management 

processes. They will be used as headings for the subsections presented here, and 

can be accessed through the menu on the left. These are: Knowledge Discovery & 

Detection, Knowledge Organization and Assessment, Knowledge Sharing, 

Knowledge Reuse, Knowledge Creation and Knowledge Acquisition; below is the 

analysis of each step in the process. They outline all aspects involved in the actual 

management of knowledge. 

 

 

6.4.1  Knowledge Discovery and Detection 

In this subsection, the study examined the knowledge management (KM) initiatives 

involved in knowledge discovery & detection. 

This step deals with discovering the knowledge that a PRASA possesses by signaling 

engineers in the duration they are in the organization, and the previously hidden 

information that is unidentified knowledge at PRASA, this knowledge is acquired or 

created, which exists within the organization. However, this knowledge needs to be 

categorized and recognized properly by top management at PRASA even before the 

sharing and reusing of it.  
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This subsection deals with the former aspect, while the following subsection deals 

with the latter. It is a lot more complex to detect and discover tacit knowledge, it 

depends more on top management of PRASA to gain an understanding of what their 

company's experts actually know. Since tacit knowledge is considered as the most 

valuable in relation to sustained competitive advantage, this is a crucial step, a step 

that often simply involves observation and awareness (Bali et al 2009). There are 

many practices and tools that can assist in the KMS process; these are focus, 

individual exit interviews, troubleshooting observations, group interviews, 

questionnaires and analysis of the existing signaling system. PRASA can also use 

their ICT identify experts in the new generation that can grasp quickly using 

technology that is available (Botha et al,2008). The are available groupware  systems 

and other social networks the organization is using  as well as senior engineering 

technicians that  can identify to management who  considered experts in signaling, 

and may also give an indication of the knowledge signaling experts have. 

 

6.4.2 Knowledge Organization & Assessment 

The idea is that PRASA should categorize their knowledge assets from each sub 

department for each individual and aligned to company strategy. In order for them to 

determine the resources they have at their signaling and to identify weaknesses and 

strengths, top management in the organization needs to organize or arrange 

organizational knowledge so that it can be manageable. Organizational knowledge 

encompasses some activities that clearly identify, storage, signaling components, 

pictures, categorize knowledge for retrieval and navigation, videos and simulators 

(Botha et al. 2008). The knowledge intermediary for organizing, preparing and 

decontaminating would assign roles for this knowledge at PRASA. This could the 

knowledge producer or be a manager for that particular knowledge. This point  clearly 

classify, that for knowledge to be shared or  reused in PRASA or for it to be used as a 

tool for knowledge creation, it must be stored  in  a way that it can be understood 

,identified and extracted by the users of that knowledge. Tacit knowledge 

organization in the use of individual socialization, signaling maintenance groups, 

engineer’s expertise guides (like manuals) and available social networks, PRASA ICT 

communication tools and coordinators of knowledge (Liebowitz ,2011). Latter’s role is 

to understand in which context the tacit knowledge was created. Expertise locations, 

such as PRASA signaling depots, operational areas, standby sites and Koeberg 

training center that PRASA used to categorized and locate the valuable expertise of 

tacit knowledge sources in the signaling department. They can be also used to give 

http://www.knowledge-management-tools.net/groupware.html
http://www.knowledge-management-tools.net/knowledge-information-data.html
http://www.knowledge-management-tools.net/knowledge-creation.html
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guidance into how widespread certain tacit knowledge is, enabling PRASA to plan 

ahead for the retirement of key engineers or employees. 

 

6.4.3 Knowledge Sharing and transfer 

Knowledge management is fundamentally about making the right knowledge or the 

right knowledge sources (that is people) available to the right people at the right time. 

Knowledge sharing and transfer is therefore perhaps the single most important 

aspect in this process, since the most of KM creativities is on it.  

Knowledge sharing and transfer depends on knowledge employee’s willingness and 

habit. PRASA must provide incentives; the right culture must therefore be present. 

In the rest of this section I will discuss the concepts of knowledge sharing and 

transfer according to the different  tacit knowledge.  

 

Some studies have considered technology as one of a number of barriers to 

knowledge-sharing and knowledge-transfer in most organisations like railways (Khalil, 

2012). Much of the literature focuses on the technical issues that have to be 

overcome when a system is being developed (Alavi, Kayworth and Leidner, 

2006:p.196). We have already mentioned this in chapter two. What are considered to 

be knowledge-sharing tools are in fact information-transfer tools if we are to apply 

Pohs’ (2000:p.2) definition of KM, which emphasises the need for tacit knowledge to 

be used together with explicit knowledge. According to Chopra-Charron and 

Andrusky (2009), both explicit and tacit forms of knowledge must be captured and 

shared for information to become knowledge, as mentioned in chapter two of this 

study dealing with literature reviews. 

 

Senior engineering technicians spoke more about the need for knowledge transfer 

and knowledge sharing. In their interviews during data collection, they emphasised 

the issue of knowledge transfer and knowledge sharing, as they are lecturers at the 

Koeberg training centre. They are the people who are responsible for knowledge 

transfer and knowledge sharing within the organisation. This is clearly illustrated in 

appendix G. Even engineering technicians emphasised the importance of knowledge 

sharing and knowledge transfer. This shows that when the employees who work in 

the training centre retire, the consequence will be catastrophic if no system in in place 

for KM. It also shows that knowledge of signalling is totally reliant on these teachers 

(Koeberg training centre). This point was also clearly made by one of the middle 

managers who emphasised that without the staff in the training centre, there would be 

no knowledge of signalling available in the organisation.  

 

http://www.knowledge-management-tools.net/different-types-of-knowledge.html
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The role of IT will also be explored and discussed from a general perspective. 

Sharing and transferring tacit knowledge requires socialization. This can take many 

different forms. Davenport & Prusak (2009) outline a few relevant factors: 

 Employees networking informally, which involve the day to day interaction 

between employees within signaling  environment is  important to be 

considered 

 Unlike the formalized structure of PRASA, these networks span functions and 

hierarchies. They are therefore difficult to identify and monitor. 

 Support of networks by management by providing communication means. 

PRASA will have to create more socialized areas where employees can 

engage in social space, discussions among themselves. Top management 

can allocate time after the production meeting and a  location if there is a need 

this can also happen during departmental team buildings on a monthly bases 

so that employees can have more time to share and transfer expertise in the 

signaling space. PRASA top management must simply provide the means for 

employees to foster tacit knowledge and informal networks. 

 Understanding the value of disorder by PRASA management. This refers to 

the value of unstructured work practices that encourage experimentation and 

social interaction. Within a more chaotic environment, individuals are given the 

freedom to solve problems creatively and, in so doing, must tap into and 

evolve their social networks. The value of less structured work environments 

is also well known within innovation management. 

 

It is difficult and sometimes absolute impossible to codify tacit knowledge. There will 

often be a resulting knowledge loss (Davenport and Prusak 2000). Often, it is much 

more reasonable to simply externalize the sources of tacit knowledge rather than the 

knowledge itself (Davenport and Prusak 2000). This means that often it is better for 

experts in signaling to externalize what they know rather than how they know it. The 

main role of KM then becomes making sure that experts can be found so that tacit 

knowledge can be passed on through socialization (networking), coaching and 

mentoring, practice and that the PRASA supports and encourages the socialization 

that is necessary for these functions to occur. 

To share and transfer tacit knowledge requires a culture conducive to this type of 

sharing and transferring. Furthermore, signaling management and senior engineering 

technicians from Koeberg training center whom they understand types of knowledge 

that exist at PRASA in signaling , their role is to translate and locate knowledge 

elements, thus facilitating their integration into other departments within PRASA. This 

http://www.knowledge-management-tools.net/mentoring.html
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more on managing and people PRASA organizational culture change as the change 

management to the employees. 

The role of IT for tacit knowledge sharing and transfer can thus be summarized as 

follows: 

 Finder expert: To locate the source of the tacit knowledge through systems 

like corporate signaling. 

 Providing limited support in the socialization of tacit knowledge: If IT systems 

support varied, formal and informal forms of communication then they can 

help tacit knowledge sharing by supporting groups in the PRASA community. 

Functions for example video conferencing documents creation (manuals and 

reports), or support other PRASA regions that are outside Western Cape 

region. It is important to take note that most of these employees are not used 

to IT systems, they will need training and it will backfire if they do not know 

how to use them. 

 Providing limited support in the externalization of tacit knowledge: Through 

groupware applications that are available in the market support the discussion 

forums and codification process. However, not only is this aspect limited, but 

externalization itself is only rarely feasible. 

 

Swan et al. (2002) pointed out that IT oriented approaches often place undue focus 

on externalization. This is due to the fact that much of it cannot be codified and due to 

the context specific nature of tacit knowledge, externalization should sometimes not 

be attempted. In this context, IT is perhaps best as an expertise locater. 

However, in some cases IT can be of some limited use as a forum for externalization 

of tacit knowledge. For example, (Botha et al., 2008) illustrated that 

groupware systems that support brainstorming can help in the codification process. 

Using available discussion databases that are available online and some discussion 

forums can also be sources of externalized knowledge (Botha et al., 2008), although 

knowledge quality should be in question. 

Using IT to move tacit knowledge is difficult since knowledge represents the shared 

and transferred understanding and the sense making that is deeply rooted in the 

social practice of PRASA community. The focus for the successful sharing and 

transferring of tacit knowledge must be on mentoring, social interaction, signaling 

troubleshooting, and teaching in the training center. 

In PRASA employees are divided into those who take a people-oriented approach 

and those who take a technologically-centric view (Bali et al 2009). Increasingly 

however, the limitations of IT are being recognized most in this context, as well as in 

related disciplines such as knowledge creation. 

http://www.knowledge-management-tools.net/change-culture.html
http://www.knowledge-management-tools.net/groupware.html
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6.4.4 Reuse of Knowledge  

First, a quick overview of the knowledge reuses process, and some useful definitions. 

Markus (2001) identifies three roles in the reuse of knowledge: 

 Knowledge producer: The original creator of the knowledge 

 Knowledge intermediary: The one who packages and prepares the knowledge so that 

it may be stored, retrieved, and shared. This may involve any number of functions 

such as indexing, categorization, standardizing, publishing, mapping, etc. 

 Knowledge consumer: The person who is the recipient and user of the knowledge in 

question. 

 

These three functions may involve different people or they may all be done by the same 

person. For example knowledge reuse by new employed signaling engineer accessing 

the manuals or viewing the simulation (explicit) that were created by senior engineering 

technicians in PRASA signaling department, these are prepared by them so that they 

may be retrieved and  understood, and that the user (new recruits) retrieved and used it. 

These roles are filled by senior engineering technicians at PRASA and the process 

included both tacit and knowledge capture and for explicit knowledge sharing across 

PRASA.  

 

In tacit knowledge, the role of intermediary could be defined as the expert (senior 

engineering technician), since he is the one present the knowledge (through classroom, 

practical and socialization) in a useable way to his student and other employees. The 

senior engineering technician creates an expert profile for publishing on PRASA intranet 

or website; the knowledge manager creates an explicit account of what the expert knows 

rather than promoting externalization of the knowledge itself. 

All in all there senior engineering technicians or any experience staff member has to have 

the knowledge, someone has to make this knowledge available, the database 

administrator at IT have administrator the databases where the knowledge is stored and 

also stored it, and students or newly recruits and any other employee  have to search  

and use this knowledge. This implies not just the capability, but to the attitude of 

willingness to retrieve, to share, to transfer and to search. 

 

 

6.4.5 Knowledge Creation 

The ability to create new knowledge is often at the heart of the organization's 

competitive advantage. Sometimes this issue is not treated as part of knowledge 

management since it borders and overlaps with innovation management (Wellman 

http://www.knowledge-management-tools.net/different-types-of-knowledge.html
http://www.knowledge-management-tools.net/intranet-and-extranet.html
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2009). The study covered the knowledge creation as the process since for tacit 

knowledge system application, since at knowledge creation is about innovation, that 

is sharing, transfer etc, and also the end knowledge must be created in the system for 

future purposes by PRASA as an organization in order to be competitive. 

 

Knowledge creation according to the Nonaka's SECI model is about continuous 

sharing, transfer, combination, and conversion of the different types of knowledge, as 

users practice, interact, and learn. The shift in condition between the possession of 

knowledge and the act of knowing - something that comes about through practical, 

troubleshooting, and guidance by experience employees at PRASA; this is the driving 

force in the creation of new knowledge. Furthermore, in order for this to work more 

productively, it is important to support unstructured work environments in areas and 

depots where innovation and creativity are important. 

Knowledge sharing, transfer and knowledge creation go hand in hand. Knowledge is 

created through practice, collaboration, interaction, and education, as the different 

knowledge types are shared and converted. Beyond this, knowledge creation is also 

supported by relevant information and data which can improve decisions and serve 

as building blocks in the creation of new knowledge. 

 

The role of management in the knowledge creation process is thus as follows: 

Knowledge sharing and transfer needs to be encouraged and unable if it’s not 

available at PRASA: On the tactical side, as described in the previous subsection, 

PRASA management must understand where and in what forms knowledge exists. 

They must then provide the right forums for knowledge to be shared and transfer. For 

tacit knowledge this implies a particular emphasis on informal communication, while 

for explicit knowledge this implies a focus on a variety of IT systems. On the 

knowledge strategic side, PRASA management needs to design or create the right 

working processes, environments and provide systems by making the means and 

willingness for that to take place. 

 

Create PRASA environment suitable for that: This includes the notion of creating 

interplay between knowledge and knowing. It implies offering relevant succession 

planning which includes mentoring, but it is important to allow new knowledge to be 

created through social interaction, practice, and simulations that works as an 

experiment in the Koeberg training center. When dealing with tacit knowledge it is he 

importance share experiences in the knowledge creation process, and the need for 

an environment where these can be formed (Botha et al 2008). In most cases cultural 

norms stifle new knowledge creation and innovation at PRASA or any organization. 
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To provide systems that supports the work process: These can be groupware 

systems that facilitate communication or brainstorming. However, they must not 

interfere with creative processes or communities of practice, or enforce rigid 

organizational practices (espoused theory). 

 

PRASA needs to provide knowledge expects with timely, relevant information and 

data, by implementing of IT tacit knowledge system that can present information, 

organize, store data in a helpful way and retrieve. 

The use of IT is very much the same as it is for knowledge sharing and transfer, 

allowing for some degree of support in the transfer of all knowledge types. One 

important aspect is that it must support, and not interfere with, informal collaboration. 

For example, groupware systems can be used to enhance communication between 

communities or teams, particularly if they support varied (e.g. video conferencing, 

audio, text - according to the needs of PRASA), informal communication. 

 

Apart from this, IT also has an important role through information management, by 

providing access to data and information, and allowing the manager to perform in-

depth analyses. More than that, IT systems can also be programmed to spot trends in 

data and information and present that to the manager. This essentially enables the 

manager to make better decisions and aids knowledge creation by providing some of 

the building blocks for new knowledge. 

IT tools can also be used in the innovation process (e.g. tools used in the actual 

product design), but these are outside the scope of knowledge management. 

 

6.4.6 Knowledge Acquisitions 

This aspect deserves mention, but as a general discipline it is well beyond the scope 

of this paper. Dealing with acquisitions is an extremely complex task that has led to 

numerous failures. Within the scope of knowledge acquisition, the area related to KM 

is how to pass on the most amount of relevant knowledge from one department or 

entity to another at PRASA .Very broadly speaking there are a couple of roles where 

KM efforts should feature heavily once the target has been acquired: 

 

To identify the valuable/redundant knowledge sources at PRASA:  One of the major 

causes of failure in acquisition is that during the restructuring process at the signaling 

department at PRASA where key people in the department are given new roles that 

that are not capable off this are disruptive. This is mostly in the top management 

when the chief executive officer made changes. 
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To combine the relevant knowledge with PRASA's knowledge assets to achieve 

interaction: This is the essence of many acquisition; the notion that the whole should 

be greater than the sum of its parts. Integrating acquired department at PRASA for 

example all engineering services is a difficult task, heavy on people management and 

the creation of a common culture. The same principles on knowledge sharing, reuse, 

and creation apply here, with a particular focus on culture, networks, and incentives, 

within a different and potentially hostile environment. 

 

Recruitment involves the determination of an organisation’s knowledge requirements 

and enrolling individuals deemed to possess such knowledge into the organisation 

(Corredoira and Rosenkopf, 2006; De Long, 2004, Harman and Brelade 2000). The 

findings on the acquisition of tacit knowledge through recruitment were obtained 

through interviews. The responses of the participants show that there is a shortage of 

resources and that this issue must be addressed by the human resources 

department. They also emphasised that it is not an easy task to recruit someone into 

the signalling department. The findings show that when human resources recruit a 

person they need to follow certain processes.  

 

These are filling in an application form, shortlisting, assessment or knowledge test, a 

one to one interview as well as checking that the candidate has a diploma in electrical 

engineering. The aim of this process is to identify the gap between skills and 

knowledge a candidate has. This will enable the company to place a person 

according to their knowledge and capabilities. 

 

Appendix G shows that there is a shortage of skills and competence in the signalling 

department. This puts the organisation at risk because to run trains capacity in terms 

or resources is needed as well as a high level of competency. 

This means that the process of recruitment must happen quickly, followed by 

coaching and mentoring as a succession plan for the organisation. The organisation 

needs to know the risks associated with the current knowledge base (Hylton 2002; 

Paramasivan 2003). The understanding of the knowledge base is key to tacit 

knowledge and knowledge management systems.  

 

 

6.5  Conclusion 

This study focused on the need to think differently about KMS, especially in the light 

of recent changes in the way organisations view KM. The results of our qualitative 
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analysis confirm the appropriateness of the scope of the proposed KMS process, but 

suggest that this should be more strongly integrated within the overall technology 

used in the railway sector. Thus, rather than studying KMS as a separate entity, more 

focus should be given to placing the KM process in the real and proper context of the 

railway situation and integrating KMS with other technologies. By so doing, the KMS 

will be able to support the railway sector in achieving their mandate and goals, while 

maintaining a high standard of safety, reliability and operational services for the 

transportation of passengers. The contribution of our work is to identify the problems 

and needs of the railway sector when implementing a KMS, particularly in identifying 

any issues of integration that may arise when the various departments are unified in 

working with one common system. 
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APPENDIX E 

INTERVIEW GUIDE 

 

Introduction: 

This interview is intended to assess how the railway industry in South Africa can design and 
implement a knowledge management system that can facilitate the process of transferring tacit 
knowledge from experienced employees in the railway signalling department with specialized 
knowledge before they retire to those that are without the necessary skills. You are kindly requested to 
answer the questions below as honestly as possible. Your answers will be used specifically for 
research purposes only, your responses will be treated with the highest degree of confidentiality and 
privacy, and as such, no names should be supplied on this interview. Participation in this is voluntary. 
How can the application of a Knowledge Management System for tacit knowledge help the 
railway sector in South Africa? 

Kindly, answer all questions as elaborator as you can, make your recommendations if there are any 
(make your response as short as possible). (Please note, your information will not be sold or given to 
outside entities. It is for this purpose or internal use only.) 

Demographic Information 

Name (Optional):  

Age: 0-35   36-45   46 -50   51-60   over 60 

Position: senior manager HR/ Business performance    middle manager   

senior engineer technician 

 Engineering technician      process worker  

 ICT infrastructure manager 

Years of service: 0-5   5-15   15 -25   25-45   over 45 

Job description:  
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Number of years of service:  

RSQ 1.1 what is the status quo of tacit knowledge? 

IQ 1.1.1 How long each employee takes in class to in order to go for practical? 

IQ.1.1.2 Is the any certification around signalling?  

RSQ 1.2 how is knowledge captured and stored in the organization? 

IQ 1.2.1. In your opinion, is knowledge capturing and storing necessary? If yes, why? If no, why not? 

RSQ 1.3 What is the process of extracting tacit knowledge?  

IQ 1.3.1 What is the importance of tacit knowledge? 

IQ 1.3.2 Is there a need to extract knowledge from the human capital to the system? If yes, why? If no, 
why not? 

IQ 1.3.3 What is the current process for extract tacit knowledge? 

IQ 1.3.4. Which stakeholders should be involved in this process? 

RSQ 1.4 Why is signalling system related knowledge important in the organization? 

IQ 1.4.1 What do you understand about the role of signalling system in railways?  

IQ 1.4.2 Does the organization have enough knowledge about signalling? if yes, why? If no, why not? 

RSQ 1.5 How can knowledge management system for tacit knowledge be designed and 
implemented? 

IQ 1.5.1 Which mechanisms should be used to design the knowledge management system? 

IQ 1.5.2 In the implementation of knowledge management system which stakeholders should be 
involved? 

IQ 1.5.3 Which role will Information Technology play in the designing and implementation of KM 
system? 

IQ 1.5.4 What is the expected outcome when KM system implemented in the organization? 

Any other comments 
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APPENDIX F 

SOURCE INFOMATION 

 

Main Question: How to extract or transfer knowledge of employees in the organization into explicit knowledge? 

Issue of Investigation 

 

Data Source Tool/s Unit of Analysis Unit of Observation No. of Participants 

Background, Literature review and 

Methodology 

 Literature (print & 

electronic sources) 

 Read, write  Academic & non-academic content from 

Books, journals, magazines 

 Signalling Department, human resources and IT 

department 

3
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ee
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p
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er

 

1
IC

T
 I

n
fr

as
tr

u
ct

u
re

 m
an

ag
er

 

4
 A

rt
is

an
s(

p
ro

ce
ss
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Question relate to the status quo  

 

 Literature (print & 

electronic sources) 

 

 Experts in theory & 

practical work 

 

 

 Interview 

 

 Organizational information from 

developed manuals  

 Human knowledge about signalling 

 

 In house practical 

 Knowledge management books & journals 

(electronic & print). 

 Senior Engineering technician  

 Artisans(process worker)  

 HR/Business performance senior manager 

 ICT Infrastructure manager 

 Engineering technicians 

Knowledge capture and store in the 

organization 

 Literature (print & 

electronic sources) 

 Organisations that are 

railway specific  

 

 

 Interview 

 Observe 

 Non-academic content 

 

 Tutor in Koeberg training centre 

 Knowledge management books & journals 

(electronic & print). 

 Senior Engineering technician  

 Artisans(process worker)  

 HR/Business performance senior manager 

 ICT Infrastructure manager 

 Engineering technicians 

The process of extracting tacit 

knowledge 

 Organisations that are 

railway specific 

 Business process modelling 

notations 

 Interview 

 Observe 

 Business processes 

 Knowledge-sharing  

 Mentorship 

 Knowledge management books & journals 

(electronic & print). 

 Senior Engineering technician  
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 Succession plan  Artisans(process worker)  

 HR/Business performance senior manager 

 ICT Infrastructure manager 

 Engineering technicians 

Knowledge related to the 

importance of signalling system in 

the organization 

 

 Literature (print & 

electronic sources) 

 

 Organisations that are 

railway specific 

 Read, write 

 

 Interview 

 Observe 

 Non-academic content 

 

 Railway safety regulator act 16 of 2002 

 

 

 Knowledge management books & journals 

(electronic & print). 

 Senior Engineering technician  

 Artisans(process worker)  

 HR/Business performance senior manager 

 ICT Infrastructure manager 

Engineering technicians 

Designing and implementation of 

KM system for tacit knowledge 

  Technology availability in 

the IT department  

 Interview 

 Observe 

 Use of IT systems 

 Stakeholder involvement 

 

 Knowledge management books & journals 

(electronic & print). 

 Senior Engineering technician  

 Artisans(process worker)  

 HR/Business performance senior manager 

 ICT Infrastructure manager 

 Engineering technicians 

Knowledge management system 

design process 

 Business process design and 

notation  

 Interview  Business process designs with the help 

of ERP system 

 Knowledge management books & journals 

(electronic & print). 

 Senior Engineering technician  

 Artisans(process worker)  

 HR/Business performance senior manager 

 ICT Infrastructure manager 

 Engineering technicians 

 

 

Total Participants:  
15 
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APPENDIX G 

CATEGORIES AND THEMES 
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Senior engineering 

technician(tutor)_E1 

 

  

 

 

 

 

 

  

 

0 6 4 2 5 2 17 5 3 3 1 0 1 4 1 
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o
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d
e
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ts
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Middle Manager_M1 4 8 12 2 1 7 10 5 9 3 5 2 1 9 0 

Engineering technician_CT1 0 5 1 0 5 1 10 5 1 0 2 1 0 10 1 

Senior Manager_Ifra1 0 7 9 1 1 2 6 7 6 0 3 4 2 11 1 
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Engineering 

technician_Wyn1 

 

 

 

 

 

 

12 

0 5 4 0 2 3 4 4 5 0 4 1 2 9 1 

Technical worker_lang1 
1 5 5 0 2 1 6 1 3 1 0 3 0 2 0 

Engineering 

technician_lang1 
1 7 6 0 0 3 5 2 0 0 1 3 2 5 3 

Senior Engineering 

technician(tutor)_F2 
3 12 13 0 2 2 5 2 2 2 2 1 1 7 1 

HR/Business performance 

(HoD)_T1 
2 5 4 4 8 1 0 1 0 0 1 1 2 0 3 

Senior Engineering 

technician (Elsies)_1 
1 10 9 0 2 2 6 6 1 1 2 0 1 4 1 

Engineering technician 

(Elsies)_2 
0 5 1 0 1 3 1 1 3 0 0 1 0 3 3 

Engineering technician 

(Bell)_1 
2 4 8 0 1 1 3 5 1 0 2 1 0 8 1 

Totals  14 79 76 9 30 30 73 44 34 10 23 18 12 72 17  

* Total Respondents 

** Don’t Know/No Responses  

***Knowledge management 

****Knowledge management system 

*****Knowledge management process 
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