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ABSTRACT 
 

Author: Amith Ganasram Supervisor: Dr. Robert Venter 

Thesis title: An aftermarket parts framework for capital mining equipment in South 

Africa: An OEM Perspective 

 

The purpose of this research study is to create an aftermarket framework for capital 

mining equipment in South Africa, which can be applied in organizations that currently 

are OEM Manufacturers for mining equipment.  

 
The background literature that was reviewed for this study focused on aspects of SPM, 

SCM, inventory management, parts pricing methodologies, processes, purchasing, CRM 

and maintenance management. These topics were reviewed in detail, the definitions of 

these concepts and their respective components were identified and acknowledged 

during the learning journey. Models were touched on in this research study followed by 

a theoretical framework which was defined making use of the sourced academic 

literature. 

 
To achieve the objectives set out in this study, there was a case study research 

conducted on an OEM, which was utilised for the full duration of the research. The 

case company used in the research is a Global OEM that manufactures mining 

equipment for the various stages of mining. It is projected that there will be a 

combination of 12 semi-structured and 10 structured interviews that will be conducted 

where the semi structured will focus on the customer and the structured will focus on 

the internal employees of the case company. All interviews will be conducted personally 

by the researcher to ensure that all information is treated in the strictest of confidence. 

The data collected from the interviews will be transcribed from their recordings and will 

be qualitatively analysed.  

 
Research aims and objectives of this research study is: 

 To systematically review previous work on aftermarket parts supply and 

aftermarket support. 
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 To identify aftermarket parts issues that are not supported by sourced literature 

which relates to my research topic, and which my research will be able to reveal 

or provide additional insight from a mining OEM perspective. 

 To study aspects with respect to CRM, aftermarket strategy, pricing and aspects 

related logistics. 

 To identify an appropriate aftermarket framework for aftermarket parts of aging 

and new capital mining equipment 

 
Key results or arguments - To be completed in the Empirical Research 

Conclusion – To be completed at the end of the research 

 
Johannesburg, October 2020 
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DEFINITION OF KEY TERMS AND CONCEPTS IN A 

MINING CONTEXT 

 
In Progress 

Aftermarket: This is the market for spare parts, services, new and repairable 

components of capital mining equipment (Aftermarket Definition and Meaning | 

Collins English Dictionary, n.d.). 

Product Support: a service provided by many Mining OEMs of various parts, primarily 

mining spare parts, that provides the end-user with a technical resource for 

information regarding the specific parts (PRODUCT SUPPORT | Meaning in the 

Cambridge English Dictionary, n.d.) that are found on the capital equipment, and offer 

support should the machine fail to operate, resulting in downtime.  



 xiv

CASE STUDY COMPANY 

 

This research study follows a case study approach, what this means is that this approach 

will allow for some multi-faceted explorations of the case study company in terms of 

complex issues from an aftermarket perspective that is currently taking place, using data 

based on their real-life settings.  

 

The case study company is a Global Mining OEM, hereafter referred to as The OEM. 

The OEM has been focused on multiple areas of business and innovation, however, 

their local branch in South Africa, focuses on the mining industry, specifically looking at 

the main stages of mining. This study provides an in-depth look at the aftermarket 

division specifically on aftermarket parts on the underground and surface equipment. 

 

The OEM in located throughout Southern, Central and Western Africa but we are 

focusing only on South Africa, as we are in a middle of a global pandemic and 

international travel to other Southern Africa countries might not be feasible at this time 

to undertake the qualitative research element of the study. Currently the OEM has more 

than 1000 active machines (based on internal reports), that are spread across South 

Africa, what this means is that these machines are currently in operation at various mine 

sites across the various limbs of this country (central, northern, eastern and western).  

 
With that number of machines currently in operation there is a requirement to ensure 

that the aftermarket is fully supported to reduce machine downtime, keep inventory 

costs low, stock the right parts in stock, ensure that the workshops have sufficient parts 

to ensure that the repairs of components, maintenance of onsite machines as well as 

workshop rebuild as well as administrative costs associated with the management of 

spare parts are all effectively managed through a framework for the aftermarket. 

Customer satisfaction is extremely important as well, due to the number of other OEM 

competitors in the market as well as other local competitors that have started up over 

the years to capture market share of the OEM. 
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1 INTRODUCTION TO THE RESEARCH 

 

1.1 Background and context 

The purpose of this research aims to develop an aftermarket parts framework for capital 

mining equipment in South Africa: An OEM Perspective. The supplier is also referred 

to as an Original Equipment Manufacturer (OEM). For the remainder of the study, for 

confidentiality purposes, the supplier is referred to as The OEM. This research study 

will investigate aftermarket parts in more detail based on the supply of parts by an OEM 

with specific focus on surface and underground capital equipment in three stages of 

mining namely; development, open-pit and underground.  

 
(Driessen et al., 2014) highlighted that organisations depend on their capital assets to 

provide services or create products, similarly the mining industry aftermarket which is 

mainly a combination of parts and services (Industrial Aftermarket Services: Growing the Core 

| McKinsey, n.d.-a) that would offer capital mining equipment with product related 

support during the life cycle of the machine in its operation. Aftermarket offers 

outperforms capital equipment sales in numerous dimensions namely; faster growth 

rates, greater predictability; resilience through economic cycles, higher profitability 

(Creating Value for Machinery Companies Through Services, 2020). The management of spare 

parts and its logistics form part of product support which has an influence on life cycle 

cost (Ghodrati, n.d.). What (Ghodrati, n.d.) also alluded to was that parts availability on 

demand will reduce the products downtime and increase equipment utilisation which in 

turn ensure that the mine is more profitable.  

1.1.1 An introduction  

This research study proposes to develop an aftermarket parts framework for capital 

mining equipment in South Africa: An OEM Perspective. This chapter 1 aims to 

introduce the research study by providing background and context by the research 

problem statement and a brief overview of the steps involved with the research. It 

highlights the research problem, an introduction to the aims and objectives of the 

research study and the research question. Finally, the chapter concludes with the 

delimitations and the significance of the research study.  
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1.1.2 South African Mining Industry 

The mining value chain in South Africa contains is massive and it was reported that 

South Africa is the best resourced country in the world (121107value.Pdf, n.d.).2020 saw 

the rise of a  global pandemic that has taken over all aspects of life including the mining 

industry, especially as lockdown restrictions had an impact on economic activity (Kotze, 

2020), by inference it would mean that mines are less inclined to want to invest in capital 

equipment, but would rather focus on running their current equipment more efficiently 

which this research study aims to focus on the aftermarket parts supply of capital 

equipment found in the development, open-pit and underground stages of mining.  

1.1.3 OEM’s ability to support mining customers with aftermarket 

parts. 

This research study will be looked at from the perspective of the OEM, which has a 

share of the aftermarket in South Africa. In order to be able to effectively support 

customers with parts that are required to maintain their equipment efficiently, repairable 

components and machine rebuilds, there needs to be the correct quantity of parts 

available in country based on the number of active installed fleet. This comes at a cost 

to the OEM to house the correct parts, which is characterised base on machine 

productivity and historical information derived from predicted operating costs. With 

new machines entering the market being more intelligent, there is a requirement for 

more accurate forecasting of the correct level of parts required between each 500-hour 

service maintenance interval and this problem persists with all new machines which 

places pressure on the OEM and direct impact on customer revenue.  

1.2 Research conceptualisation 

1.2.1 The research problem statement 

According to a commodity report in August 2020, South Africa is the largest exporter of 

platinum globally (South Africa Trade, n.d.). Economic activity in South Africa has been 

centred around mining, their services and supply (Mining in SA - Minerals Council South 

Africa, n.d.) and there are a few OEMs that dominate the capital equipment market and 

therefore the aftermarket is extremely critical in supporting mining companies installed 

fleet (Fessehaie, n.d.). A preliminary investigation into aftermarket parts supply 

suggested that literature is limited, most research that was available was directed mainly 

to maintenance aspects within the mining context, a research study by (Toit et al., 2014) 
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on a case study for Anglo American on Inventory management, therefore there is a 

need for an aftermarket parts framework that specifically looks at capital mining 

equipment. 

 
The same preliminary literature investigation suggested that there might be a gap 

between the way in which the ordering of aftermarket spare parts and the 

implementation of an effective parts system that measures various aspects in order to 

determine accurate parts usage on machines that could be done more effectively and 

based on operations  in the mining industry of South Africa. To ensure that OEMs 

remain competitive they need to examine the aftermarket value which contributes 

significantly to their total revenue (Industrial Aftermarket Services: Growing the Core | 

McKinsey, n.d.-b). Allow an OEM to capture share of the parts aftermarket that they are 

not capturing currently or losing to local competitors. 

 
This study aims to address the above-mentioned needs. The following section discusses 

the research objectives of the study. 

1.2.2 The research purpose (aim and objectives) statement 

The background, introduction and research problem statement has led to the research 

objectives to serve as a guide for the research. The research aims and objectives are 

required to: 

 
1. Establish principles in existing frameworks in relation to aftermarket parts 

supply and aftermarket support. 

a. Review of existing SCM and SPM frameworks 

b. Review of aftermarket product support 

c. Reliability characteristics of spare parts 

d. Determine relationship between SCM, SPM Aftermarket Product 

Support and Reliability Characteristics of spare parts. 

2. OEM perspective internal systems and processes review to address parts supply 

not addressed by the literature on mining customers 

a. review key concepts in CRM 

b. determine relationship between CRM and SPM 

3. Customer Satisfaction 

a. Roles of CRM 

b. Customer challenges 
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c. Parts Pricing and availability 

4. Maintenance Practices 

a. review of customer forecasting and planning 

b. review of communication between customer and OEM 

c. review of customer maintenance practices 

d. distinguish a relationship between maintenance practices and parts 

consumption 

5. Review of existing OEM SPM system on CME 

a. identification of existing spare parts classifications for CME 

b. methods used to classify fast moving spare parts 

c. identify demand planning techniques used to accurately forecast spare 

parts. 

d. overview of existing inventory management policies 

e. review of current SPM framework for ordering of spare parts 

6. Develop an aftermarket parts framework for capital mining equipment 

a. Determine criteria to develop aftermarket parts framework that for 

enabling accurate parts forecasting. 

b. Create a framework from the criteria which has a defined structure. 

7. Validation of aftermarket framework 

a. Validation of the framework as per research objectives. 

b. Provide outcomes of assessments based on validation. 

Continuing from the background, introduction and problem statement the proposed 

framework would consist of a variation of aspects: 

1. Application – the ease of use in applying the framework within an OEM. 

2. Systems and Processes – The framework should reveal the multi-level systems 

and processes that need to be in place. 

3. Structure – the framework should have a structure that services as a guide to the 

aftermarket parts model. 

 

1.2.3 The purpose and research questions 

The purpose of this research study is to formulate an aftermarket framework for the 

OEM case company’s aftermarket parts in support of capital equipment. The research 

questions (RQ’s) are as follows: 
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 RQ 1. How do we integrate aftermarket parts supply characteristics into a 

decision model that would allow for accurate forecasting of parts? 

 RQ 2. How to manage inventory levels whilst strengthening core business in 

parts? 

 RQ 3. How to improve customer satisfaction with aftermarket parts? 

 RQ 4. What impact does effective maintenance practices have on spare parts 

consumption?  

 RQ 5. How do lost parts sales relate to parts availability challenges? 

 RQ 6. What should an aftermarket parts framework look like? 

1.3 Delimitations and assumptions of the research study 

It is imperative to characterise the delimitations to establish the boundaries this research 

study prior to commencement of the empirical research and to direct the that which it is 

purposefully intended. All root causes are identified as follows:  

 Inappropriate inventory management practices 

 SCM not effectively supporting aftermarket parts 

 Inadequate local sourcing in alignment with localisation policies 

 Broad variations of surface and underground machines in South Africa 

 Lack of interconnectedness between internal company divisions systems and 

processes i.e. SCM, SPM, ERP and CRM. 

 Poor customer maintenance practices. 

 Classification of parts and reordering points misalignment 

 Inaccurate spare parts stocking 

 Inadequate critical spare part information available at the time of new machine 

introduction into the market. 

 Current organisational structure in respect of having an appropriate aftersales 

network in place to support CME. 

 
The two main root causes to this study are as follows: 

 Lack of interconnectedness between internal company divisions systems and 

processes i.e. SCM, SPM and CRM: There seems to be complete misalignment 

in the overall systems and processes that are currently adopted and the silo way 
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of working is having a direct impact on the supply of aftermarket spare parts to 

the mining end users. 

 Current organisational structure in respect of having an appropriate aftersales 

network in place to support CME: The aftermarket consists of a combination of 

the service and parts supply, which further consists of product support from a 

service and parts perspective utilising internal OEM resources in the form of 

technical support, field services staff and business unit that supports all capital 

equipment divisions as a result.  

 

There are two main delimitations to this study are: 

1. The study is focuses on aftermarket parts in CME in the three stages of mining 

only. There is no focus placed on aftermarket parts for other industries and this 

framework might not be adaptable as such. 

2. The proposed framework is presented as a guide. It does not provide solutions 

to varied types of problems that could be encountered but focuses mainly on the 

framework to provide accurate aftermarket parts availability based on active 

machine install base and new machines entering a mine. 

 
The following section discusses the significance of the research study. 

1.4 Significance of the research study 

The significance of this research study is to provide the main importance of the 

research. 

 OEM risk losing the their aftermarket businesses the moment their CME goes 

out of warranty will eventually lose market share to other third party vendors 

(Cohen et al., 2006).  

 Harvard Business Review conducted a survey that looked at the link between 

customer satisfaction and aftersales services and found that satisfaction levels 

were 10-15% lower than customer expectations (Cohen et al., 2006) which is 

critical to customers becoming dissatisfied with the service levels of the OEM 

because they are unable to supply parts as and when customers require them and 

might consider other options as part of their maintenance strategy. 

 The disruption from the COVID-19 pandemic in 2020 new equipment orders 

have been affected, this means that OEMs need to consider opportunities in 
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aftermarket services in order to navigate through the crisis(Aftermarket Services: 

The Digital Differentiator | Deloitte Insights, n.d.), therefore neglecting to instil an 

appropriate aftermarket parts framework could have a ripple effect on capital 

equipment sales of new machines that will have a direct impact on customer 

relationships, future aftermarket revenue and FTE headcount if targets are not 

achieved for the OEM. 

 In the eastern part of South Africa there are several mines that are closely 

located to each other, the purchase their CME from the same OEMs based on 

discussions they have based on performance of the CME when they are at trade 

shows such as the Annual Mining Indaba, or when employees move between 

mines and relationships are developed as a result, therefore bad reputational 

image based on inability to support their CME in the aftermarket would not be 

beneficial for business as it set precedence for future business growth (authors 

comments from work experience).  

 

1.5 Preface to the research report 

For this research proposal there are three chapters in this report. Chapter 2 provides a 

literature review following this introductory chapter, which covers the primary issue, the 

past studies that were reviewed, the explanatory framework as well as conceptual 

framework. The research strategy, architecture, procedures, measures of reliability and 

validity and limitations are addressed in Chapter 3.  
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2 LITERATURE REVIEW 

 
This chapter covers three main objectives which are; to understand the study research 

problem, to state what the knowledge gap is based on existing literature and create a 

framework that enables an interpretation of the research findings.  

2.1 Research problem analysis  

This section looks at the research problem in a greater level of detail and it is broken 

down into four parts namely; systems thinking, trend analysis, problem tree & theory of 

constraints and the source, summary and synthesis of literature. 

overview 

2.1.1 Systems Thinking Approach 

Based on the systems thinking approach by (Gharajedaghi, 1999), and in respect of the 

research study the structure has been modified to reflect the interpretation of available 

information that would support the Symptoms, Root-causes and consequences of the 

research problem. 

2.1.1.1 Symptoms 

Majority of the sourced literature focused on the areas below which is directly linked 

with the aftermarket parts aspect of this research study under analysis. From a 

perspective of symptoms, they are what drive many of the issues seen currently in the 

OEM under analysis. 

Maintenance Practices 

(Du Toit, 2014) mentioned that the demand created for spare parts are caused by 

failures which are influenced by poor maintenance tactics being applied. (Du Toit, 2014) 

the maintenance aspect is depended on parts being made available in order to complete 

certain maintenance activities in order to reduce machine downtime. If there is poor 

reliability this might be as a result of inadequate maintenance on the product, (Ghodrati, 

2005) said that products would require maintenance which includes spare parts at 

regular intervals to ensure that there is product reliability.  

 
Decreased availability of an asset could be attributed to maintenance delays during 

which the asset is non-operational (Driessen et al., 2015). (Driessen et al., 2015) 
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distinguishes the three types of maintenance practices that should be followed i.e. 

preventative, corrective and modificative in order to prevent machine failures. System 

availability is warranted against effective preventative maintenance by being proactive 

and performing aged replacements before failure (Jin et al., 2015). Some losses from 

caused through downtime, speed or hidden losses and defects can be eliminated 

through effective maintenance practices (Al-Bawi, 2015). The correct maintenance 

practices are significant in combination with parts availability.  

 
OEMs are in the best position to determine the maintenance requirements of their 

machines, based on the performance of the machines that accounts for the 

enivironment, the average run time and scheduled maintenance allowing an OEM to 

predict maintenance requirements that can optimise sales and inventory (Selling in the 

Aftermarket: How to Win the Sales Street Fight | McKinsey, n.d.). 

Aftermarket Spare Parts Management 

Costs of maintenance and spares parts for a fleet of trucks or loaders over their life 

usually exceeds the initial cost of the truck or loader, depending on machine operation, 

how they are maintained and relevant support (Ghodrati, 2005). In this section the 

aspects covered provide an overall view of the areas that impact the aftermarket spare 

parts of the OEM.  

 
Availability: (Du Toit, 2014) spare parts are important and are required when there are 

failure or replacement of components. Parts availability has an impact on equipment 

utilisation and SPM is vital in order to manage expensive inventory costs. A Pareto 

Analysis on truck fleet on a mine had determined that availability of parts was the 

primary cause of increased levels of unproductive maintenance downtime on site (Hall 

et al., 2000). (Ghodrati, 2005) states that a lack support (spare parts) would lead to 

unexpected downtime, resulting in losses that cannot be compensated for; therefore, 

unavailability of critical spare parts could result in untimely machine stoppages. The 

forecasting spare parts based on reliability and maintainability characteristics of machine 

components is an effective strategy to  prevent these unplanned stoppages (Ghodrati, 

2005). 

 
Criticality: decision-making is influenced by a few concepts such as geographical 

location of a machine, costs and criticality of the parts in knowing what to order and 

how much of it to order (Ghodrati, 2005). (Driessen et al., 2015) explains the 
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differences associated with the criticality of parts in terms of type of breakdown, where 

full system breakdown – critical parts required, partial system breakdown – partially 

parts required, parts that do not cause system breakdown are referred to as non-critical 

parts. The general information gathered on parts was of a technical nature where 

(Stamatis, 2014) mentions that the criticality of a part can be derived from a failure 

mode effect and criticality analysis. 

 
Lead-time’s: this works in conjunction with the operating location (mine), as distance 

influences lead times for service as well as delivery of spare parts (Ghodrati, 2005). 

(Gajpal et al., 1994) stated that spare parts are a substantial amount of the complete 

inventory in manufacturing organisations and that the uncertainty associated with SPM 

ranges from the different supplier lead times to unpredictability of demand. Supply lead-

time for parts is a combination of repair lead time and procurement lead time (Driessen 

et al., 2015). Therefore, when there is downtime of a machine and parts need to be 

replaced, the unavailability of the parts required will cause a longer MTTR, which results 

in longer lead time. 

 
Demand forecasting: two main techniques for spare parts, being reliability based and 

time series and the availability of data is determinant on which to choose (Du Toit, 

2014). The demand for LRU's in many cases come up when there is equipment failure 

of sorts, therefore forecasting demand equates to forecasting failures (Driessen et al., 

2015).  

 
Reliability: (Costantino et al., 2018) states that critical performance decreases, may result 

in machine downtimes and irreparable economic losses. Which basically means that 

systems that have high-value assets, with low- frequency failures, is where spare parts 

management is critical.  

 
Classification: The OEM in this study has a parts classification system in place that is in 

the form of the ABC Analysis (Al-Bawi, 2015). However, it seems that it is not efficient 

enough to manage critical spare parts required for new capital equipment.  

   
Inventory Management: (Du Toit, 2014) states that the main challenge in managing 

inventory is the decision of what to purchase, when to do it and how many parts to 

purchase. Cost objectives influence the decision based on capital investments required 
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to house stock and unavailable stock items will lead to the OEM’s service level being 

affected, therefore the middle the challenge is the balance between risk and cost.  

2.1.1.2 Root causes  

From section delimitations of the research study in chapter 1, the following two main 

root causes below were identified which are the main reasons for wanting to have an 

aftermarket framework for capital equipment in South Africa. A study in 2013, 

highlighted that 70 to 90 percent of the equipment lifetime cost lies with maintenance 

and repair, services (contain parts) that offer high margins and annual revenues that are 

predictable (Study Shows Equipment Manufacturers Must Prepare for Change as the Aftermarket 

Is Set to Dominate | Infor, n.d.) .   

Supply Chain Management 

The OEM in this Study undertakes business in the aftermarket with numerous mines 

within South Africa, predominantly Platinum mines, therefore a strong aftermarket 

framework would be required to approach these customers, specific to parts of capital 

equipment sold, the parts delivery process would be managed through the internal 

company supply chain. Currently increased customer dissatisfaction due to parts 

delivery has surfaced on numerous projects. (Du Toit, 2014) states that there is 

uncertainty present in all supply chains and therefore the impossibility in solving all 

SCM challenge if the effects of uncertainty are not considered. Some of the sources of 

the uncertainty will have a financial bearing on an organisation (Du Toit, 2014).  

Spare Parts Management 

Spare parts availability has an influence on the machine performance and in turn the 

parts stock levels will have an effect on the costs of inventory (Du Toit, 2014). Costly 

delays in repair work can be reduced by ensuring that there is adequate spare parts 

available instead of waiting (Ghodrati, 2005). Inventory maintenance to find the correct 

balance will come at an additional cost if there is lack of optimisation (Ghodrati, 2005). 

The multi-echelon system of spare parts can be split into two main types; repairable 

parts and non-repairable or consumables, which therefore means that the supply chain 

is divergent (Driessen et al., 2015). (Cavalieri et al., 2008) mentions that the correct spare 

parts in inventory by the correct quantities requires strong decision making as this will 

have an impact on the cost of inventory. 
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2.1.1.3 Consequences 

(Driessen et al., 2015) states that parts criticality is the consequence of the failure of a 

part, and it directly related to the type of breakdown and the associated reaction time 

when it comes to parts availability. 

 
Demand forecasting challenges pare a major determination of which parts will have a 

demand placed on them now and in the near future, therefore the quantities need to be 

identified. Future demand for spare parts is either (partially) planned or unplanned, 

therefore demand forecasts can be based on historical information, by the current future 

demand information or  a mixture of both these forecasts (Driessen et al., 2015). 

There are serious financial consequences parts are not in stock (Ghodrati, 2005), as 

evidenced  through inventory holding cost as the unavailability of a spare part drop off 

into an extended unproductive downtime of the capital equipment, with impact on 

financial consequences on company profitability (Cavalieri et al., 2008).  

 
(Ghodrati, 2005) states that the inventory of spare parts is very critical element as well as 

extremely challenging, as demand is difficult to foresee, therefore the effects of not 

having stock available can be catastrophic, as parts prices are higher. If the components 

are stored, the defective machines cannot be serviced, resulting in loss in production 

and consumer frustration as a result. 

 

2.1.2 Trend Analysis  

The trend analysis focuses on the symptoms of the research under analysis. The trend 

analysis is formulated based on the symptoms that have developed over a period of time 

and reflects how the research problem has been evident over the time period. From the 

analysis of literature, it can be seen that there has been a trend as follows that tracks 

aspects of the research problem over time as follows: 

1. (Ghodrati, 2005): 2005, Behzad focuses on developing a decision model that 

integrates product reliability characteristics with product support. 

2. (Cardona & Karlsson, n.d.): 2013, Their aim was to present solutions for ABB 

Operation centre in Sweden to better manage their inventory. 

3. (Seitz, n.d.): 2013, to propose a purchasing strategy on spare parts to change 

current processes at the case company. 
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4. (Du Toit, 2014): 2014, To create a decision making model on spare parts for 

capital intensive assets by reviewing existing literature, mastering the field of 

SPM, creating the model and testing the results. 

5. (Al-Bawi, 2015): 2015, Looking at the management of spare parts within the 

production sector. 

6. (Higab & Brückner, 2018b): 2018, centralised system for aftermarket spare parts 

inventory. 

2.1.3 Problem tree and theory of constraints  

2.1.4 Source, Summary and Synthesis of literature 

*then use the constructed trend and problem tree to source, summarise, and synthesise 

literature to discuss the trend over time and the cause-effect of the research problem 

under study. The discussion should distinctively point out, with support from literature, 

the symptoms, the root-causes, and the consequences. 

 

Based on the findings of the research problem analysis the it leads to the next section on 

the research knowledge gap. 
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2.2 Research knowledge gap analysis 

This section concerns itself with the concept of Research knowledge gap Analysis, 

which by definition means, “disparity in levels of knowledge”(Knowledge Gap | Definition 

of Knowledge Gap by Oxford Dictionary on Lexico.Com Also Meaning of Knowledge Gap, n.d.) in 

the context of this study, it would mean in research. Damith Gangodawilage explains 

this as being able to recognise the gaps in current information by means of a literature 

review. This is why we do a research study is to address the selected gap that is 

identified and this can be in the form of theoretical gaps, empirical gaps in the study 

gap(What Is a “Research Gap” or “Knowledge Gap” in Research and Literature?, n.d.).  

 
This section focuses on sourced information from academic literature where the authors 

have performed their studies through data collection and analysis, form part of this 

theoretical discussion. Each article is briefly discussed in the summary below. 

 

2.2.1 Selecting, Summarising, Synthesising, Academic Literature 

2.2.1.1 Article 1  

This article by (Du Toit, 2014) focuses on a decision-making framework for inventory 

management of spare parts, with a focus on capital-intensive industries. The author 

aimed to review established principles in known fields of study, develop a deep 

understanding for spare parts management, formulate a decision-making framework for 

parts management with validation. Her theoretical framework covered SCM and SPM 

and she utilised a combination of qualitative and quantitative research strategies(Du 

Toit, 2014). She targeted one mine (Anglo American) from the perspective of a 

customer based on the data utilised in her study on a specific component only. She 

collected quantitative data from management reports and information systems and 

qualitative data from discussions with managers at the mine (Du Toit, 2014). Her 

empirical results revealed that the model acted in an expected manner and was a 

representation of a real-world system (Du Toit, 2014). Some of the key findings of the 

framework were that the asset under study should have more parts, information should 

be made available, the organisation should try to improve the management of their parts 

(Du Toit, 2014). Limitations of the study is where the case study selection was limited, 

insufficient data was made available, framework extent was not exhaustive, she lacked 

prior inventory management knowledge and the industry focus was concentrating on 
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mining (Du Toit, 2014). Author comment: This article was in alignment with this study 

based on the industry and the type of study, however she only focused on Anglo 

American (Du Toit, 2014) and this study will focus on several mining customers in 

South Africa for the OEM in this study.  

2.2.1.2 Article 2 

This article by (Ghodrati, 2005) focuses on the reliability and operating environment 

from a parts planning perspective. The author’s main objective is to develop a decision 

model for integrating product reliability characteristics considering the operating 

environment. His theoretical framework covered product support, product support 

logistics and reliability characteristics using a quantitative research strategy (Ghodrati, 

2005). He targeted two mines in Sweden and Iran respectively (KLAB Kiruna Mine and 

Choghart Mine) from the perspective of a customer based on the data utilised in his 

study on working time and down-time of systems or machines (Ghodrati, 2005). He 

collected quantitative data from reports from the crew and operators on the 

maintenance, repair and inventory of machines,  the data focused on the mean time to 

failure as well as ordering and holding cost of components (Ghodrati, 2005). The 

operating environment was reviewed through observation, interviews and reviewing 

reports. His empirical results revealed that there was risk associated with environmental 

factors concerning the estimation of spare parts (Ghodrati, 2005). Some of the key 

findings were that suppliers were unaware of environmental factors on the mines and 

inventory management systems were modified to accurately present estimation for spare 

parts to reduce risks of shortages of parts. Limitations of the study is that only 

repairable parts were studied, operation and maintenance phases are included in the 

study and design and manufacturing were excluded (Ghodrati, 2005).  Author comment: 

key learning from this article is that in South Africa the mines are spread out across the 

country from a geographical perspective (Mines in South Africa | Africa Mining IQ, n.d.) 

where distance from Gauteng to them would be a contentious factor and (Ghodrati, 

2005) states that geographical location does impact the decision making in parts 

ordering evaluations. 

2.2.1.3 Article 3 

This article by (Al-Bawi, 2015) focuses on SPM in the production environment and the 

author’s objectives focused on KPI’s in relation to SPM and areas for improvement 

from a workshop perspective. His theoretical framework covered maintenance 
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management, SPM, spare parts classification and technique and supply management. He 

targeted six companies in various industries where he collected qualitative data through 

statistical interviews which he calls motivation research (Al-Bawi, 2015). His empirical 

results revealed that comparing policies with KPI’s allows a company to find their 

strength or weakness and the size of resources or investment can be accomplished 

through SPM. Some of the key findings were that sub inventory techniques can reduce 

maintenance times and increasing contractor responsibility of parts will release the 

workload of a company but with increased cost (Al-Bawi, 2015). Limitations of the 

study is that it focuses on the manufacturing sector only. Author comments: The OEM 

has a workshop in Johannesburg that repairs certain major components for their 

customers, what (Al-Bawi, 2015) raised was that it would be imperative in SPM to 

ensure the right parts are in inventory when needed being cognisant of the cost of 

inventory (Cavalieri et al., 2008).  

2.2.1.4 Article 4 

This article by (Higab & Brückner, 2018a) focuses on aftermarket spare part inventory 

at a company from a centralisation perspective. The authors objectives focused on 

model and analyse a centralised inventory framework for their case study. Their 

theoretical framework was quite extensive covering aspects such as demand 

customisation, basic inventory and performance measures of inventory systems. They 

targeted one OEM case study to the mining industry, where they collected a 

combination of qualitative data through structured interviews with regards to lost 

demand and quantitative data through company records and data stored in software 

packages (Higab & Brückner, 2018a). Limitations of the study is that demand data is to 

be relied on customer sales orders only, the study considered a small quantity of 

components for the equipment, fillrate in the virtual warehouse is to be 95%.  Author 

comments: In this OEM study and by virtue that this article along with others reviewed 

have not considered CRM, it is an area that needs to be investigated in this research 

study as (Higab & Brückner, 2018b) alludes to there being lost sales as the ERP system 

does not record customer requests that do not turn into orders.  

2.2.1.5 Article 5 

This article by (Cardona & Karlsson, n.d.) focuses on inventory management from an 

aftermarket perspective and the author’s main aim is to present proposals for their case 

study company to manage their inventory. Their theoretical framework focuses on 
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logistics, the aftermarket and inventory management (Cardona & Karlsson, n.d.). They 

reviewed one company as a case study under analysis which supplies spare parts on a 

global level and the data collected was a combination of qualitative data and quantitative 

data through literature study, benchmarking, interviews and documentation reviews 

(Cardona & Karlsson, n.d.). Their empirical results revealed that further studies are to 

be conducted for the improvement of inventory management, the company is 

instituting the methods recommended in this article (Cardona & Karlsson, n.d.). Some 

of the key findings were that the company should develop their categorisation with 

customers and suppliers thereby leveraging on knowledge that is critical to their 

customers, there needs to be a global collaboration within the divisions of the company 

on a global level in the aftermarket in sharing problems and solutions (Cardona & 

Karlsson, n.d.). Limitations of the study is that it focuses only on the purchasing process 

within the company (Cardona & Karlsson, n.d.). Author comments: In our research 

study the OEM’s machines are considered to be one of the best in the market, in order 

to be the leader in the mining industry they have to also be the leader in their 

aftermarket as (Cardona & Karlsson, n.d.) puts it.  

2.2.1.6 Article 6 

This article by (Seitz, n.d.) focuses on the improvement of spare parts supply chain 

management within their case study company with his aim to propose purchasing 

strategy that would lead to an improvement to the way spare parts are currently being 

procured. His theoretical framework focused on supply chain management, after sales 

management and spare parts supply management (Seitz, n.d.). He targeted fifteen 

different sites of the case study company’s in their industry where he collected 

qualitative data through interviews conducted with key managers and employees most 

familiar with processes and business objectives (Seitz, n.d.). His empirical results 

revealed that with an increased level of pre-planned services, it would have a positive 

impact on the case company’s uptime on their vehicles being presented in a cost-

efficient manner (Seitz, n.d.). Some of the key findings were that their dealers can be 

informed of the impact of the pre-planning and its effects on cost reduction, in order 

for them to change their ordering behaviour (Seitz, n.d.). Limitations of the study is that 

it the concept of preplanning, this has different meanings in different industries, 

therefore its method was focusing on pre-planned service activities but not the aspects 

required for the concept to work also the detailed results were only on the case 

company so they cannot be directed to other industries. Author comments: The OEM 
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in this study has some similarities whereby not all parts are manufactured by the OEM 

themselves as the capital equipment consists of other OEM parts like Daimler or Volvo 

engines, the same way  (Seitz, n.d.) mentioned that their case study company has parts 

sourced by their factory and purchase at higher transfer prices as opposed to buying 

directly from said suppliers themselves, by inference our OEM is potentially outpricing 

themselves in the aftermarket on certain areas where they are not the OEM and a 

pricing strategy should be considered. 

2.2.1.7 Summary of Research Gap Analysis 

Two authors (Du Toit, 2014) and (Al-Bawi, 2015) have discussed the aims concerning 

SPM. Vast majority of them were utilising SCM and SPM as their theoretical 

frameworks, except for (Higab & Brückner, 2018a) and (Cardona & Karlsson, n.d.) 

which highlights the importance of the two frameworks in the aftermarket, however 

also sheds some light on the knowledge gap concerning the aspect as customer 

relationship management where (Wang, n.d.) highlighted that manufacturers regarded 

CRM as a core business function. There was a 50/50 split when it came to the type of 

research strategy chosen for each set of authors, where 50% were focusing on combined 

(Du Toit, 2014), (Higab & Brückner, 2018b) and (Cardona & Karlsson, n.d.) and the 

other 50% had one author that focused on quantitative (Ghodrati, 2005) and two 

authors that focused on qualitative (Al-Bawi, 2015) and (Seitz, n.d.).  

 
(Cardona & Karlsson, n.d.) data collection instrument consisted of benchmarking, 

where they benchmarked four other companies that focused on the aftermarket and the 

results from this exercise in combination with theoretical framework was used to 

suggest how the case company should structure their operations to effectively manage 

inventory. Finally from reading all the authors, other knowledge gaps that were quite 

apparent aside for the point above concerning CRM, Strategy did not come out too 

clearly and its of importance for there to be strong aftermarket strategy for the OEM in 

our study as strategy is used to identify long term goals for an organisation and goals 

influence the performance through various activities in an effort to motivating team 

participation (Rosal, 2018).  Finally, parts pricing was also not evident in any of the 

articles in this review. 
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2.3 Qualitative attributes key to the research 

This section focuses on four considerations namely; understanding and describing and 

attribute, providing a link between this studies research questions, creates the 

foundation for the structured and semi structured interview questions that will be 

formulated as part of the data and information collection instrument, and these 

attributes lead to the framework used to interpret the empirical results of this research 

study. 

2.3.1 Customer relationship management 

CRM refers to software that facilitates effective management of the company’s 

associations and relationships with current and future customers (What Is CRM - 

Salesforce India, n.d.). (Hedlund & Ingman, 2008) states that CRM increases the economic 

value of an organisation, reduces cost of sales, focus on sales processes, makes use of 

cross-selling and up-selling initiatives and improves forecast capabilities. 

 
Based on an analysis on the OEM’s client based between 2019 to 2020 taken from an 

internal system called Qlikview, the system revealed that the OEM has 143 customers 

that purchase aftermarket parts that are currently active. Of the 143 customers, 13 of 

these customers contribute to 80% of the aftermarket sales generated. From a typical 

distribution perspective, 9% of the customers contribute to 80% of the OEM’s total 

revenue for aftermarket parts over the period. The OEM does utilise Salesforce as their 

CRM tool currently but it is not effectively managed to its full potential in order to drive 

the product offerings in a manner that could further strengthen the relationships with 

the thirteen strategic customers above as well as grow the other 93% into the next level 

of strategic customers, (Hedlund & Ingman, 2008) stated in their research findings that 

increased internal efficiency with customer focus is necessary as employees that that do 

not embrace customer focus would result in these customers not staying with the 

company. This attribute will be internally focused. 

2.3.2 Supply Chain Management,  

This concept is associated with the supply chain activities related to a company or 

supply chains between other companies and focuses on the participants within the 

chain, i.e. customers, manufacturers, suppliers, distributors and retailers (Du Toit, 2014). 

(Abuhilal et al., 2006) stated that when it comes to the importance of SCM and the 

current market landscape is, that the competition lies between the supply chains and not 
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between individual companies and goes further to highlight that since inventory 

management is a cornerstone of SCM, effective management of inventory is a critical 

function of management as it is a cost contributor in a supply chain.  

 
The OEM has to effectively manage the inventory of spare parts to ensure that the right 

parts are available at the right time (Cavalieri et al., 2008) for customers that would 

require them for their machines and to ensure that there is no downtime that could be 

caused by parts unavailability. Due to the number of active capital equipment found on 

the various customer mine sites, it is imperative that stocking of parts is a priority for 

the OEM. This attribute will be internally focused. 

2.3.3 Spare Parts Management 

(Du Toit, 2014) Spare parts are required when there is component failure, they need 

replacement or need to be repaired. The terminology of spare parts is associated with 

aftermarket service parts or component repair parts and spares.  

 
(Cavalieri et al., 2008) stated that managing the maintenance, repair and materials in 

operations are important aspects of capital-intensive organisations. SPM that is managed 

well ensures that the productivity levels within an organisation causes idle time to reduce 

and elevation in resource utilization (Ghodrati, 2005). Parts availability has an influence 

over the performance of capital equipment, which in turn has an effect on the levels of 

stock, resulting in costs of inventory being influenced as well, therefore the primary aim 

is to strive for a balance in appropriate service levels whilst ensuring that inventory 

investment and administration costs are kept to a minimum (Huiskonen, 2001). 

 
For the purpose of this research study, a spare part are considered to be those required 

by customer mine sites for the maintenance, service and repairs of their active installed 

fleet as well as duplicate or replacement parts and components used by the OEM 

workshop to during the repair, rebuild and field service technicians breakdowns on site. 

This attribute will be internally and externally focused. 

2.3.4 OEM Systems and Processes 

This attribute refers to the internal business processes of the OEM in this study. These 

systems and processes are in place to ensure that their value is created for both the 

inter-company departments between the aftermarket team and all the other capital 

equipment divisions that focus on the underground and surface equipment.  
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The main processes would be focused on in this study would be on the operational 

(day-to-day), customer management (CRM), regulatory (mining charter, BBBEE) and 

corporate social investment (Community focused). This attribute will be internally and 

externally focused. 

2.3.5 Aftermarket KPIs  

KPIs are important for an organisation as it is indicative on the progression of the 

organisation in terms of business goals and objectives. KPIs assist the organisation in 

identifying if their trajectory is moving in the right direction, ensure attention is paid to 

where it’s needed and improve the health of the organisation in terms of its operational 

and strategic goals. In the context of this study, the aftermarket KPIs would be SPM 

KPIs, Financial, Sales Teams and Customer satisfaction. This attribute will be internally 

focused. 

2.3.6 Local Parts Sourcing  

This attribute refers to the sourcing of parts from local manufacture and supply of parts 

in South Africa. In the context of the study, the OEM currently sources parts from 

global hubs which has an impact on aspects such as elevated transfer pricing, fill rates, 

delivery lead times and logistics costs in having to airfreight items when there are 

customer emergencies. As part of sustainability initiatives are concerned and in keeping 

with industrial local development from a localisation perspective, the OEM in keeping 

with guidelines included in Mining Charter III, needs to review their localisations 

strategy, and direct this focus to the top customers to ensure that parts availability 

through local sourcing meets the quality and service standards from globally sourced 

parts. This attribute will be internally focused. 

2.3.7 Parts Pricing  

In the context of this study, this attribute refers to the pricing of the spare parts for 

capital equipment. (Cullbrand & Levén, n.d.) states that spare parts are minor in sales 

but major when it comes to the profitability of an organisation which is substantial, also 

ensuring that the pricing logic remains consistent can decrease the number of customer 

complaints and improve customer satisfaction and loyalty. This attribute will be 

internally and externally focused. 
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2.3.8 Maintenance Management 

This attribute refers to the actions concerning technical, administrative supervisory 

which intends to retain and asset or restore it to a point where it can perform a specific 

function and to provide the correct reliability, availability capability and efficiency of a 

system, in this context capital equipment (Ghodrati, 2005). Maintenance management in 

this study can review the maintenance aspects from the OEM on their capital 

equipment in terms of condition-based, corrective, planned, proactive, preventative, 

reliability centred, capital-type rehabilitation (machine rebuilds) and from the customer 

perspective in terms of customer machine maintenance practices, service intervals. This 

attribute will be internally and externally focused. 

2.4 Framework for interpreting research findings  

This research study has used a methodology that has adopted a systematic review 

approach by evaluating available literature on aftermarket parts and to amalgamate 

findings in the literature into solving a coherent research problem statement.  

2.4.1 What are systematic reviews? 

Systematic review also known as systematic literature review is basically a type of 

literature review that makes use of a systematic / structured approach to the collection 

of information, reviewing of other research studies, synthesizing the findings either 

qualitatively or quantitatively (“Systematic Review,” 2020). The scope of the research 

questions that are formulated can be either broad or narrow and provide evidence based 

on the synthesis of other studies that would relate to the review questions (“Systematic 

Review,” 2020).  

2.4.2 Brief history of systematic reviews 

Stemming from the science of research that we know of today, it begins back in the 20th 

century, and as far back as 1959 Isabella Leitch an advocate of science had made her 

contributions to the science of research reviews in medicine (Farquhar & Marjoribanks, 

2019). In 2009 (Hytten, 2010) paid tribute to Leitch’s contribution where she had 

explained that research review focuses on the facts and the findings and rarely with the 

opinions taken from the research literature of others and that “it is a review of research 

and an inquiry into the deductions that may be drawn from an accumulation of results 

treated as a new whole”(Hytten, 2010).   
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2.4.3 The realisation of systematic reviews  

The first known example for a systematic review was realised in 1753 by James Lind 

when he had published a research paper on scurvy (Elsevier, n.d.). Then in 1959 

systematic reviews were adapted by Leitch in her pursuit if science in the field of 

nutrition where she founded the journal on Nutrition and Abstract Reviews. However 

over the years it has become highly recommended for use with professionals in the areas 

of health care, public policy and public health (“Systematic Review,” 2020). In 1974 

Archie Cochrane and his team had run an analysis on using aspirin in the prevention of 

heart attacks and became the most well known randomised controlled trial systematic 

review of its time and now, systematic reviews are being adapted to other fields of study 

such social sciences, business and economics (“Systematic Review,” 2020). 

2.4.4 Advantages and use of systematic reviews 

Systematic reviews ensure that there is a comprehensive review on available literature on 

the subject matter and they are able to assist in finding research gaps within the current 

field under study (Elsevier, n.d.). They provide a very structure methodological 

approach that will help to improve future working aspects related to the topic under 

study and also provide the answers through available literature evidence on the research 

questions (Elsevier, n.d.). Because systematic reviews involves the steps of identifying, 

synthesizing, and reviewing available literature evidence for either qualitative or 

quantitative research, in order to create a comprehensive  empirically derived answer to 

a research question (Mallett et al., 2012), it make the adaptation quite relevant for this 

research study. 

2.4.5 Disadvantages and or limitations of systematic reviews 

Challenges associated with systematic reviews are that as a non-academic researcher, it 

can become quite taxing as it requires access to a wide variation of databases and peer-

reviewed journals (Mallett et al., 2012). Resource time constraints means relying purely 

on the research of the authors and their self-proclaimed design and results, which can 

introduce their bias into the research (Mallett et al., 2012). Systematic reviews can 

become very resource intensive to manage as there is a large number of studies that 

would need to be reviewed at the beginning and can become very time-consuming 

(Mallett et al., 2012). Data-extraction and qualitative synthesis can become a challenge as 
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many reviews do not provide comprehensive summaries in their studies (Dahabreh et 

al., 2012). 

2.5 Summary and conclusion 

2.5.1 Summary of literature reviewed 

The research literature that was reviewed were firstly based on several articles that 

focused on other industries and not all specifically on mining, the primary reason for 

this was to provide insights into how aftermarket parts were managed in those industries 

and to ensure there was a wider range of industries covered. There were qualitative, 

quantitative and combination of both these research methods. (Du Toit, 2014), (Al-

Bawi, 2015), (Seitz, n.d.) and (Cardona & Karlsson, n.d.) had commonalities in respect 

of the areas of SCM, SC, SPM and Aftermarket Sales in terms of their theoretical 

approach. (Ghodrati, 2005) was centred around reliability and product support and 

(Higab & Brückner, 2018b) had a strong focus on a centralised inventory model from a 

logistics perspective.  

 
All of the literature had mostly focused on analysis in order to derive at the results of 

the research problems contained in their studies. Most of the literature were based on 

case studies either on a specific company or stretched out across companies in varied 

industries, which indicated that the target population was very specific. Empirical results 

for most literature revealed that the desired outcomes were achieved, where others 

highlighted that there was information not accessed which did not completely validate 

the research problem and required further research with additional data requirements.  

 
(Du Toit, 2014) summarised the shortcomings in terms of literature limitations quite 

astutely stating that limiting one’s research to a specific type of part would not allow for 

the testing of all decision paths, the quality of the information directly translates to the 

outcome of the quality of the framework, tests conducted are only concluded on the 

basis of available data and might have other outcomes if the study is exhaustive, having 

prior knowledge on subject matter enforces the framework application much better and 

finally frameworks under study do not validate necessarily in all industries. 
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2.5.2 Proposed research strategy, design, procedure and methods 

arising from the literature reviewed  

This section serves to provide background into the research study that will be 

conducted resulting from the literature review that was performed as part of the 

identifying, sourcing, synthesising and summarising process and will make use of a 

systematic review methodology. This research study will be qualitative in its approach in 

the form of interviews that would be focusing on employees within the OEM 

organisation (internal stakeholders) and from their top 13 customers (external 

stakeholders). The interviews will consist of a combination of structured and semi 

structured interviews in order to allow for consistency in feedback but also in order to 

have flexibility as discussions can reveal other aspects that were not originally thought of 

that can aid this research study. 

 
The research study will focus on the aftermarket of spare parts from the OEM 

perspective which will provide valuable insight into challenges that the organisation 

faces which has a direct impact on the business performance as well as the organisation 

foot print and overall approach for existing and potential customers for capital mining 

equipment. Empirical results will be transcribed from the interviews and analysed to 

ensure that they are addressing the research problem as well as the research questions.  

 
The next section provides a discussion into research strategy, design, procedure and 

methods. 
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3 RESEARCH STRATEGY, DESIGN, PROCEDURE 

AND METHODS 

 

This chapter focuses on the research approach, design and includes the procedure and 

methods that will be looked at as part of this research study in order to collect, process, 

and analyse empirical evidence.  

3.1 Research strategy 

Research strategy refers to an action plan that reflects a step by step approach to the 

researchers effort and ideas towards a specific area of focus, which enables them to be 

able to conduct research systematically and within a specific time period, in order to 

solve a research problem, validate a proposed framework by producing quality results in 

a structured report. The type of research strategy can broken-down into three which is 

quantitative research strategy (through data instruments), qualitative research strategy 

(through an observed setting) and mixed research strategies (philosophical assumptions). 

Based on the literature that was reviewed the research strategy that will be undertaken 

into this research study will be that of a qualitative research strategy which focuses on 

the answers to structured and semi-structured interview questions based on the 

observations acquired.  

 
The research strategy used in this study will be contained within the frame of qualitative 

research as the primary aim of this study is to develop an aftermarket parts framework 

for capital mining equipment and a qualitative strategy would be most equipped to test 

research theory and concepts related to the research. The reasoning behind choosing 

this strategy is that it would to take into consideration the differences between internal 

and external stakeholders and would be most appropriate method for this study since 

the goal is to develop a framework that focuses on the aftermarket parts that are the 

OEM supplies to the mining industry based on their active capital equipment install 

base and certain challenges that they have faced that the framework can address, which 

can be utilized from a real business sense for their future operations. It is also important 

to understand the people, systems, processes, gaps in the current environment which is 

the basis of the framework. 
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(Al-Bawi, 2015) had utilised this strategy in his master’s thesis where his research 

focuses more specifically on spare parts management within the production 

environment. His study analysed the reasoning behind way spare parts are important to 

an organisation and effective management of this area could lead to an organisation 

being profitable, having increased productivity and reliability (Al-Bawi, 2015). The 

overall study had elements that were related to this research study as its main focus was 

on the spare parts which is a focal point for the aftermarket.  

 
(Al-Bawi, 2015) aims and objectives identifies the KPI’s that are critical to the quality of 

SPM, a general view of the KPIs that organisation has used in order to improve their 

current situation and which were not utilised, downtime of production which is 

associated with SPM and important areas where improvement would be beneficial as 

well as their repair workshops view. (Al-Bawi, 2015) chose this strategy was because it 

enabled them to analyse the quality in SPM within a manufacturing environment.  

 
(Al-Bawi, 2015)’s research was an analytical study, where the primary objective was to 

analyse SPM from a manufacturing perspective. The researcher had established that 

personnel with the organisation held information that would be useful identifying how 

manage their parts inventories, orders, quantities, and systems they use to manage them. 

Qualitative strategy allowed for information to be collected and analysed to enable 

critical evaluation for their research problem. (Al-Bawi, 2015)’s research can be 

fundamental towards future research that evaluate the situation from an, time, polices, 

economic, administration and inventories perspective. The qualitative research type 

revealed the analysis on the quality in SPM within the manufacturing environment. It 

was also seen that their research is considered to be a motivation type of research, that 

is important to qualitative research studies as has a tendancy to uncover potential trends 

through the interview process (Al-Bawi, 2015). Due to there being no standard model to 

follow which can be used to manage spare parts, the organisations are able to evaluate 

their internal models in accordance to the experience of experts.  

 
Qualitative research allows a researcher to explore and understand what people or 

organisations ascribe to within a research problem. This line of research involves 

emerging questions, system, procedures, and information that would be collected in the 

convenience setting of the participant. Data analysis thereafter inductively builds upon 

the aspects to the main themes of this research, enabling interpretations to be made 
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from the analysis process. The benefit of using this strategy will provide face to face 

interaction from the interview process to allow for constructive feedback to be used in 

the development of the aftermarket parts framework in this research study, which would 

directly benefit the OEM in the study in their business approach. 

3.2 Research design 

Research design is a procedural plan, structure and strategy which is adopted by a 

researcher in order to interrogate research in order to obtain answers to their research 

questions in terms of validity, accuracy and objectivity. Research design in a traditional 

sense is the template that stipulates how the research study will conclude. Research 

design allows the researcher to communicate in a formal report the decisions they have 

taken on the research under study and present a proposal as to method of collecting 

information from their participants, their selection, instrument of used for the collection 

and presentation of the findings. In (Bryman, 2012) book social research methods, he 

examines the five generic types of designs namely; experimental; cross-sectional; 

longitudinal; case study and comparative design which is explains the way in which a 

research will choose to collect data. 

 
The research design that has been selected for this research study is that of a case study. 

The primary reason for this choice in design is because the research problem is related 

to that of a single organisation , the OEM in this sense where all data that is collected 

will be derived from interviews from employees and an the organisation’s mining 

customers where they have previously sold capital equipment to and would directly 

relate to the research problem which is on the aftermarket parts for these machines.  

 
The rationale for the case study approach will be based on a single case design. The 

critical case study under analysis will be the OEM who currently supplies capital 

equipment and aftermarket parts and services to mining customers in South Africa. The 

case study relates directly to the research questions in Chapter 1 as well as the research 

attributes in Chapter 2. The case study will then be used to determine the outcomes of 

the research questions. This case study is based on a common case rationale as the 

problem that relates to it is operational and transpires as a regular occurrence within the 

OEM. 
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In addition, the detail in this research design and the rationale and justification for the 

outcomes will ensure that they talk to the how and why research questions that are part 

of this study. From the literature that has been reviewed and in the articles that 

contained a case study analysis approach to the research design, the outcomes of these 

articles yielded results that were valid and reliable. This approach was more popular and 

was used across different fields. This research study will thus be focused on the single 

case whilst maintaining holistic and realistic perspectives on the various challenges 

facing the OEM from the aftermarket perspective.  

 
(Du Toit, 2014) had utilised the case study research design method where she had 

conducted a case study in cooperation with Anglo American on one of their mines. The 

mine has capital equipment on site which could potentially be the same type of capital 

equipment whose parts are investigated in this research as Anglo American is a 

customer to the OEM. (Du Toit, 2014)’s aim is to establish principles in the relevant 

fields of study, excel in the filed of SPM, develop a decision-making framework for the 

management of spare parts and validate the framework that she has created. She chose 

this case study design as the research under study was specific to a mining customer and 

where SPM is of critical importance when it comes to the capital expenditure released 

on mining equipment, therefore her case study was suitable to validate the proposed 

solution. The benefit of following this research design was that it the mine has capital 

intensive assets and the investigation of the case study analysis was narrowed down to a 

specific type of equipment where data was available to analyse. 

 
Case studies makes it possible for vast amounts of data to be collected which would not 

have been easily obtainable through other research designs methods. Due to the 

researcher for this study being part of the OEM organisation, it makes it much more 

convenient to be able to collect the data which contains live and accurate information 

that is extremely relevant to the study. What is a great part of this chosen research 

design is that the case study can allow for scientific experiments to be conducted which 

can further present as evidence towards the research questions in this study. 
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3.3 Research procedure and methods 

3.3.1 Research data and information collection instrument(s) 

A data collection instrument refers to the instruments that are used to collect data and 

can be in the form of an online or paper questionnaire, computer-based survey 

interviewing system, case studies, checklists, interviews and at times observations (Blog, 

n.d.). Data collection is part of the research process and the choice of data collection 

instrument will be dependent on the type of research (quantitative or qualitative). The 

two main types of data collection will be in the form of either and observation schedule 

or interview schedule. Based on the literature review process, it has been established 

that the collection instrument for this study will be in the form of an interview schedule.  

 
The interview data collection instrument will entail a series of interviews that would be 

conducted either on the OEM and Customer sites or over Microsoft teams and will 

consist of a series of questions being asked in an interview format. There will be 

recording of the interviews for transcription later on as well as handwritten notes of the 

discussions as well.  

 
The format of the interviews will be a combination of structured interviews as well as 

semi-structured interviews. The reason for structured is that the questions and order of 

questioning  will already be set and if there is additional intervention required, it will 

allow for question clarification if needed as well as to ask participants to provide a 

greater level of explanation in the form of probing if the answers they provide are too 

vague. The semi-structured will also consist of planned questions, however the 

researcher conducting the interview will have the flexibility to modify the wording and 

order of the questions where necessary to do so. Both interview structures will be set up 

in an open-ended format. The types of qualitative research interview questions can 

either be structured, semi-structured or unstructured. The choice of a combination of 

structured and semi-structured interview question format in order to maintain 

consistency across all interviews conducted but with the freedom to change the wording 

of certain questions and to allow flexibility in order to explore a topic in the interview 

discussion. 

 
(Seitz, n.d.) conducted a research study on improving spare parts SC management at his 

case company. The aims of this article were to create a purchasing strategy that would 
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lead to changes in the current procurement practices at the case company from a spare 

parts perspective. It was not discussed in detail the reasons they have chosen this form 

of interview format, however, it was mentioned that they wanted to interview senior 

managers and observe the processes at the facilities that they visited in order to see if 

there was some level of consistency. The benefit of using this type of interviewing 

structure ensured that they were able to determine whether there was consistency at the 

fifteen different offices, factories and warehouse which would come together quite 

nicely during the analysis phase. The interview questions for this research study on the 

OEM will be sourced based on the attributes contained in Chapter 2 and also common 

questions that are sourced through literature that might be applicable.  

 
The research data collection instrument for this study can be found in appendix 1.1. 

3.3.2 Research target population and selection of respondents 

3.3.2.1 Research target population 

The population will consist of 12 customers who are external and 10 employees that are 

internal who are associated with the OEM. 
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Appendix 1.1:   Data collection instrument(s)  

 

Interview Template – OEM Internal Employees 
  
The purpose of these interviews is to increase the knowledge about the OEM, to also 
gain employee’s opinion on aftermarket parts systems and processes as they are 
currently as well as their expectations of what they would like to see in the future. These 
interviews will be conducted with employees that are part of the Parts and Services 
Department at the OEM.  
 

1. Tell us about your role within the company.  
a. What are your main roles and responsibilities in your current position?  
b. Which other departments are you working closely with/have been employed 

at?  
c. How long have you been employed at this organisation? 

 
2. What is your view on the factors below in terms of their influence your 

customers when it comes to them making a choice of their supplier for spare 
parts?; arranged in order of importance:  
a. Reputation  
b. Quality of parts 
c. Lead time of parts 
d. Technical product support  
e. Customer service  
f. Parts Pricing 

 
3. Describe the current parts supply channel for aftermarket spare parts.  

a. Global Hubs  
b. Local Sourcing  
c. Equipment Factory Divisions 
d. Issues and challenges associated with either of the above options. 

 
4. Which are your largest competitors? Where are your biggest threats? What 

products? 
 

5. What is your understanding of customer relationship management? Who should 
be involved in this process end to end? 

 
6. What is the current stocking level of parts within the various locations currently?  
 
7. How do we calculate what level of parts should be kept in stock based on the 

number of active machines on customer sites? 
 

8. What are the benefits to having parts in a kit format? 
 

9. How many customers currently have parts availability challenges and which 
customers are these? 
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10. Would local sourcing of parts have any tangible benefits to this organisation? 
 

11. What are the current KPIs for the measurement of the people, processes and 
systems for better management of the aftermarket? 

 
12. Is the current parts pricing at the correct level in terms of business sustainability 

for the long term?  
 

13. What could we do differently instead of lowering our prices and providing 
additional discounts in order to retain business with our strategic customers? 
 

14. What impact is parts availability and pricing having on the maintenance through 
the workshops and on customer sites? Is there something that can be done that 
is different to the current processes? 

 
15. Can you tell me what your understanding is the internal process challenges 

currently being experienced? 
 

16. Are there any other concerns that you would like to raise with in order for there 
to be some improvements from this study that can be mutually beneficial? 
 

Thank you for taking the time to answer my questions, I really appreciate it. I look 
forward to speaking with you again. 
 
Regards, 
 
 
 Interview Template – External Companies 

  
The purpose of these external interviews understands the impact of the OEMs 
aftermarket on customer businesses and operations. The companies that are interviewed 
are all key customers of the OEM.  
 

1. Tell us about your role within [Company Name Here].  
a. What are your main roles and responsibilities?  
b. Which departments are you working closely with? 
c. In what way have you worked with aftermarket parts?  

 
2. Tell us about [Company] and the department you work for?  

a. Number of employees  
b. Do you have a VMI or consignment store on site?  
c. Do you have a preference as to where you would like parts to be sourced 

from? 
 

3. How many active machines do you currently have?:  
a. How many spare parts ado you consume in a month?  
b. How many of these parts do keep in stock? (Approximation) 
c. What is the volume of parts sold per annum?  
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d. Are there orders cancelled often, if so, please comment? 
 

4. How would you perceive that the following factors in terms of our parts and 
services as a supplier?  
a. Reputation  
b. Quality of parts 
c. Lead time of parts 
d. Technical product support  
e. Customer service  
f. Parts Pricing 

 
5. What would you consider to be an order qualifier which gets converted into an 

order?  
 

6. Would you consider yourself to be a loyal customer to our organisation? 
 

7. Do you work with parts that are in a kit format? Would this be something that 
you would be interested in? If not, why? 

 
8. Are you receiving adequate support from the sales team currently?  

 
9. Are there any challenges that you would like to raise that can be shared with the 

sales team? 
  

10. Are you currently sending components to our workshop for repairs?  
 

11. Are there any other concerns that you would like to raise with in order for there 
to be some improvements from this study that can be mutually beneficial? 
 

Thank you for taking the time to answer my questions, I really appreciate it. I look 
forward to speaking with you again. 
 
Regards, 
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