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ABSTRACT 

This study assesses the applicability of project management principles within 

Eskom’s Maintenance Division. The study seeks to explore the contribution that 

could be realised if project management principles were to be applied in all areas of 

maintenance work in order to address failures that could be avoided to ensure better 

organisation performance. 

The study also explored the background of Eskom with respect to the role of its 

Maintenance Division in ensuring safety, customer service and economic growth for 

the country. The research design is quantitative, through which the data analysis 

obtained from a survey of 49 respondents was interpreted using descriptive t test 

and chi-square analysis.  

The results of the study showed that the use of project management principles does 

save on time and cost. The study found that Project management principles, as a 

mechanism for handling all maintenance work is not adequately applied to manage 

the projects; there is also a misalignment of project management skills within the 

division.  

The study recommended that Maintenance Division should place personnel who are 

skilled in project management to work with technical personnel; a body of knowledge 

on project management, specifically for maintenance, should be adopted and applied 

accordingly; the execution of policies and procedures for improvement purposes 

should be timeously reviewed and that focus should be placed on the up-skilling of 

employees in the project management area for achieving better results and that 

Eskom should consider applying project management principles in executing 

maintenance project work since these can save on time and cost.  

 

Key words: Project management; Coordination, Skills; Technical; Management 

principles 
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CHAPTER 1: 

BACKGROUND INFORMATION 

 Introduction 1.1

Section 38 (1)(d) of the Public Finance Management Act, hereinafter referred to as 

(the “PFMA”), No.10 of 2009, (Republic of South Africa, Amendment, 2010) locates 

the maintenance of Eskom assets including equipment, machinery and facilities) 

among some of the functions of the governing body of Eskom in general and the 

General responsibilities of accounting officers specifically. The act states (d) is 

responsible for the management, including the safeguarding and the maintenance of 

the assets, and for the management of the liabilities, of the department, trading entity 

or constitutional institution. In view of the above legislative provision, Arde (2008) 

buttresses the argument for facilities maintenance:  

Buildings and the equipment in them were never meant to last forever and the 

only way to reduce costs is to maintain frequently and introduce more energy-

efficient technology and materials when possible to save on operating costs. 

Eskom equipment is not exempt from depreciation and the need of constant 

maintenance. The fact that maintenance of infrastructure has been factored into the 

legislation and policy documents at high level wherein Eskom is a part, makes it a 

very crucial function within Eskom. In the same vein, a CIDB (2007) published the 

national infrastructure maintenance strategy through the public works Department: 

Public Works, Republic of South Africa, in support of ASGISA and government 

growth objectives and established the detailed mandate for the maintenance of 

equipment in all public entities of which Eskom is a part. Such strategy document 

underscores the maintenance mandate by stating, “… delivery needs to be 

understood as embracing not just the construction of infrastructure but the operation 

and maintenance of that infrastructure throughout its intended life, ….” (CIDB, 2007).  

However, it is despite such a legislative mandate as highlighted in the PFMA and the 

national strategy, that infrastructure maintenance is to be an integral part of the 

management of public entities such as Eskom, Eskom continues to experience 

electricity shortages, attributed in part to maintenance challenge. According to 
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Hartleb (2008) the problem that surfaced from the rolling blackouts is that such 

power ‘load shedding’ would have to be implemented whenever generating units 

were taken offline for maintenance, repairs or re-fuelling (in the case of nuclear 

units), and the reserve margin was estimated at 8% or below. It is implicit from the 

foregoing statement that maintenance has a major bearing on power cuts, even in 

situations where a sufficient supply of power is being generated.  

Despite the fact that the subject of facilities, equipment and machinery maintenance 

strategy execution is a topical issue, the subject still remains under-researched in 

Africa, let alone in South Africa. This view is echoed by CIDB (2007:7) who stated 

that “… information made available on several of the sectors is sparse”, referring to 

State Owned Enterprises such as Metrorail and SA Rail Commuter Corporation, 

SANRAL, National Parks the SABC among others, of which Eskom is a part. Though 

the same study points to poor quality information in the road construction entity the 

sentiment relates to all the SOEs. According to CIDB (2007) a "disturbing factor" – is 

that "some provinces have very little quality information on which to base managerial 

performance evaluation and need identification processes.” This is generally a trend 

that cuts across all SOEs including Eskom in that there is a lack of information on 

which the maintenance challenge can be tackled with ease. Essentially, literature 

that addresses the challenge is negligible. Some of the major challenges are not just 

with practices but also the lack of policies that ensure infrastructure maintenance is 

enforced in State Owned Entities. A study by the CIDB and CSIR (2007) showed 

serious shortfalls (and in places gross shortfalls) in many municipalities' maintenance 

policies and practice. While their study was conducted to investigate the 

municipalities, very few studies have focused on infrastructure maintenance of 

electricity utilities like Eskom, leaving the enquiry difficult to ascertain the exact areas 

of concern. According to Barlow (2011), “the impact of maintenance on the bottom 

line has never been greater. By skimping on maintenance, you run the risk of 

increased downtime and decreased revenue generation.” This view suggests a 

trade-off between conducting maintenance activities per schedule and being 

economical about it on the other end. The risk posed by the latter is that machinery 

breaks down and stoppage of service is its net effect. The challenge that appears to 

be emanating from literature is not about the awareness of the importance of 

conducting maintenance activities to replenish infrastructure (CIDB, 2007); Hartleb 
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(2008) and Arde, (2008)) as with the approaches and methods of committing to it 

and executing it (Arde, (2008) and Barlow (2011). Barrow (2011) in fact pointed out 

that one of the main challenges that confronts maintenance of facilities is 

“…balancing and levelling resources across multiple plants or divisions becomes a 

challenge. As a result, utilities that rely exclusively on EAM tools often have difficulty 

forecasting and managing resources resulting in increased costs and delayed 

projects.” Addressing that challenge is usually a matter of strategy, approach and 

alignment of strategy to actions taken by management to resolve the existing 

problems. As to whether Eskom is applying the correct strategies to resolve its 

strategic issues in general and facilities maintenance, specifically is the main of the 

present study.  

 Background  1.2

Eskom was established in in 1923 as an Electricity Supply Commission (ESCOM) by 

the government of the Union of South Africa in terms of the Electricity Act of 1922 

(Eskom, 2016). According to the Eskom (2016), Eskom as it exists today was 

incorporated in accordance with the Eskom Conversion Act, 2001. The firm adheres 

to the statutory responsibilities imposed by the Companies Act, 2008 and the Public 

Finance Management Act, 1999, as a state-owned company, whose purpose is to 

deliver on the strategic intent mandated by Government and set out in our 

Memorandum of Incorporation.  

 

“Eskom generates approximately 95% of the electricity used in South Africa and 

approximately 5% of the electricity used in Africa at large. Eskom generates, 

transmits and distributes electricity to industrial, mining, commercial, agricultural and 

residential customers and redistributors. Additional power stations and major power 

lines are being built to meet rising electricity demand in South Africa. Eskom will 

continue to focus on improving and strengthening capacity generation. There are 

four divisions within Eskom namely: Generation, Transmission, Distribution and 

Enterprises. (Eskom Integrated Report, 2015).  
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Eskom not only generates electricity, but also transmits and distributes electricity. 

Usually there are two streams within utility organisations (Velasquez, Sanz-Bobi and 

Arellano, 2011): 

1) Asset creation, and 

2) Maintenance and operations.  

 

As such, when new assets are being built, the work is executed under the asset 

creation stream, and on completion, it is then handed over to the second stream, 

which is the maintenance stream.  

 

According to the Eskom (2015), the generation of electricity and its capacity puts 

Eskom among the top twenty power producers in the world and the top nine 

electricity producers with regard to sales revenue. Eskom’s vision is to be one of the 

top five power producers in the world, which means that innovative ideas and a 

healthy economy will be necessary for achieving the set vision for company. This is 

not the case at the moment, simply because maintenance departments within most 

power utilities do not meet their targets. This necessitates a comprehensive 

investigation of the factors responsible for such a state of affairs, especially within 

Eskom’s Maintenance Division. Currently, Eskom requires an approach to implement 

its strategy, particularly in the Electrical Maintenance Department, which is operating 

below its expected performance levels. There seems to be possible benefit in the 

potential of project management to provide assistance to Eskom in this endeavour. 

Kuzle, Pandzic and Brezovec (undated) hold the view that “Maintenance control 

handles the balance between demands for improving generating facility 

effectiveness and efficiency and economic imperative for reducing expenses and 

maximizing generator operating hours for increased electric energy delivery”.  

 

The ability to formulate strategies in organisations is not always as complex as 

following through in successfully implementing them is, and Eskom is not spared 

from this organisational quagmire, especially in its Electrical Maintenance 

Department.  
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According to Bossidy and Charan (2002), “Strategies are intellectually simple; their 

execution is not.” The challenges for Eskom in providing electricity to South African 

homes and businesses came under test during the greater part of 2015 and some of 

2016. The ability to supply electricity depends on many factors, both within and 

outside the control of Eskom. Some of the factors within Eskom’s control include the 

maintenance of existing infrastructure to ensure that when electricity is available its 

flow is not stalled by malfunctions in infrastructure and other attendant facilities. This 

study seeks to investigate the role of project management for ensuring that Eskom is 

able to control the factors within its control in order to attain its business vision, as 

encapsulated in these words “Eskom has a responsibility to the country to ensure 

that sustainable development becomes a reality.” As such, there are challenges 

within Eskom, particularly in its Electrical Maintenance Department, standing in the 

way of it delivering on its promise. The reasons for the challenges in the Electrical 

Maintenance Department remain unknown.  

 Problem statement  1.3

Recent blackouts are not only attributable to inadequate generation capacity, 

because a fair share of the incidences of these blackouts rests with the Electrical 

Maintenance Department; hence the need to conduct a study that not only 

investigates the latter, but also provides innovative approaches to a solution (Eskom 

2016). This study is aimed at investigating the challenges in Eskom as a power utility 

so as to ascertain strategies to alleviate them in so far as facilities maintenance is 

concerned. It is a matter of record that, as early as 2007, there were incidences of 

rolling blackouts or power cuts in South Africa, which were widely attributed to the 

power supply falling below the power demand, which, if persistent, would constitute 

an incessant threat to the economy (Hartleb, 2008). The problem that surfaced from 

the rolling blackouts is that such power ‘load shedding’ would have to be 

implemented whenever generating units were taken offline for maintenance, repairs 

or re-fuelling (in the case of nuclear units), and the reserve margin was estimated at 

8% or below (Hartleb, 2008). It is implicit from the foregoing statement that 

maintenance has a major bearing on power cuts, even in situations where a 

sufficient supply of power is being generated. While the main views around power 

cuts point toward shortages, the inefficiencies attributable to maintenance cannot 



Page | 6  
 

easily escape scrutiny. Arguably, the power utility has the ability to produce 45,583 

megawatts (61,128,000 hp) but could only supply 24,000 megawatts (32,000,000 hp) 

due to “planned and unplanned” maintenance (MyBroadband, 2018). This goes to 

show that power generation is far from being the main challenge surrounding 

Eskom’s power cuts but maintenance problems feature atop the list of issues to be 

resolved. This has serious implications on Eskom’s ability to meet the national 

challenge for continued provision of electricity in homes and industry. 

 

Despite the importance attached to the role of maintenance in minimising power-

cuts, negligible research effort has been spent to ascertain both the challenges 

attendant on this and a possible solution for it. Given the negative connotations 

associated with power cuts, it would be instructive to conduct research to close every 

loophole, be it in generating capacity or in maintenance. The latter motivates this 

study.  

 

Several studies have been conducted, the world-over, with the aim to solve power 

cuts related to maintenance inefficiencies (Ewulum, 2008; Akuru and Okoro, 2014; 

Twenefour, Boakye, McArthur-Floyd, 2016). These studies have taken place 

elsewhere, but little or no effort has been made in this regard in South Africa, let alone 

within Eskom. Over the years, several studies have been conducted to find the most 

optimal solutions to maintenance challenges within utility corporations, let alone, 

power utilities.  

Project success and failure depends on the applicability of principles of project 

management, which this study aims to investigate. The application of project 

management within Eskom’s electrical infrastructure Maintenance Department is a 

necessity due to its practicable solution of poor performance or failure by the 

department to provide a seamless service, on which Eskom depends greatly. As with 

many other organisations, most of Eskom’s organisational effort, and a major goal of 

its projects, is to satisfy its customers’ needs. The role of Eskom as an industry 

provider should be to ensure safety, customer service, and economic growth of the 

country. Thus, this study aims to assess the applicability of project management in 

tackling the challenges of inefficiency in Eskom’s electrical infrastructure 

maintenance plan. This is achieved through examining the costs, quality of supply, 



Page | 7  
 

and the extent of the failure rate in meeting the set deadlines for maintaining 

electrical infrastructure by the electrical Maintenance Department in Eskom. 

 Aim of the Research Study 1.4

The research aim is to assess the applicability of project management in tackling the 

challenges of inefficiency in the electrical infrastructure maintenance plan. In order to 

address the identified problems, a quantitative research method was employed. 

Questionnaires were accordingly generated in order to source information and 

identify information gaps from employees who are in the maintenance department. 

The answers to the questionnaires were analysed to see if, indeed, Eskom 

maintenance division needs the application of project management principles. 

 Questions of the Study 1.5

This study seeks to provide answers to the following fundamental questions: 

 Is Eskom’s Electrical Maintenance Department able to complete the projects 

on scheduled time and within budget and quality? 

  What are the factors contributing to the failure of the projects in Eskom’s 

Electrical Maintenance Department? 

 Is project management, as a discipline, applicable for resolving the identified 

challenges? 

 Is there any relationship between project management and strategy 

implementation within Eskom’s Electrical Maintenance Department? 

 What can Eskom’s Electrical Maintenance Department do to improve service 

delivery? 

 

 Objectives of the Study  1.6

The objectives of the study, meant to provide answers to the above questions, are: 
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 To find out if Eskom’s Electrical Maintenance Department is able to complete 

the projects on scheduled time and within budget and quality. 

 To examine factors contributing to the failure of projects in Eskom’s Electrical 

Maintenance Department. 

 To examine the applicability of project management as a discipline for 

resolving the identified challenges. 

 To find out if there is any relationship between project management and 

strategy implementation in Eskom’s Electrical Maintenance Department. 

 To recommend strategies that Eskom’s Electrical Maintenance Department 

could implement to improve service delivery. 

 Rationale of the Study  1.7

Conducting this study is important for three reasons. First, the study will contribute to 

the stock of available theoretical knowledge in the subject area of project 

management and strategy execution. Despite the fact that the subject of strategy 

execution is a topical issue in the study of social sciences, the subject still remains 

under-researched in Africa, let alone South Africa. As pointed out earlier, there are 

no studies that we are aware of that have conducted an analysis of the applicability 

of project management in strategy execution within Eskom’s Maintenance 

Department. Furthermore, there is no adequate information available on other 

aspects of the Maintenance Division, such as its exact contribution to the utility’s 

programmes, and especially how the resources allocated to it are utilised. The 

problem of data on the applicability of project management is discussed in the review 

by Longman and Mullins (2004) on Project Management as a key tool for 

implementing strategy. Regrettably, data on project management and strategy 

execution in organisations in Africa is currently inadequate. There is, therefore, a 

growing interest in research that focuses on the nexus between project management 

and strategy execution, which forms some of the bedrock underlying the objectives 

of this particular study. 
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Second, the study will generate information (knowledge) that could form the basis for 

policy formulation in the management of strategy execution in Eskom’s operation as 

a whole, countrywide. Although the study was initiated for explanatory purposes and 

not primarily for ascertaining policy solutions, the knowledge accruing through it will 

form an important base from which policy makers and managers could draw in their 

initiatives to revamp the performance of the utility, and the Maintenance Division in 

particular. By understanding the core strengths and opportunities available to Eskom 

through the project management sector, as well as the weaknesses and threats it is 

faced with, policy makers and/or managers and planners would be better equipped 

to formulate policies that enhance the company and its ability to attain its strategic 

goals. They would also be able to develop and implement more effective support 

structures (such as PMO, as suggested by Meredith and Mantel (2009:7), which 

ensure investment effectiveness in the firm.  

 

Finally, understanding what contributes to Eskom’s competitiveness as well as its 

performance is critical in ensuring the attainment of its strategic goal, enunciated as 

“...a responsibility to the country to ensure that sustainable development becomes a 

reality.” As a consequence of this study, the research will provide direct answers as 

a strategic initiative to the questions of slow maintenance of power stations, and the 

inefficient use of resources allocated to the Maintenance Division. In particular, it will 

address ways by which the Electrical Maintenance Department could begin to 

leverage its resources to achieve an efficient division. The major concern is that the 

Electrical Maintenance Department is well resourced, yet underperforming.  

 

Eskom’s Electrical Maintenance Department ought to support the company’s vision 

of being the largest power producer in Africa. This should further lead to achieving 

the company’s set vision of being within the top five power producers in the world. It 

can all be achieved through focusing on the sustainable continuity of supply and 

furthermore by continuously interrogating the service it provides to customers, and 

the way in which leaders position Eskom in line with future growth.  

 

The research will therefore investigate the integration of project management within 

the Electrical Maintenance Department in a power utilities environment, with the 

intention of improving safety, customer service and economic growth for the country. 



Page | 10  
 

Electrical power produced and transferred by utilities can be dangerous and requires 

well-maintained infrastructure for the safety of employees and the general public.  

 

 Assumptions 1.8

This study was guided by three basic assumptions: 

 It was assumed for purposes of this study that information on the operations and 

methodology of the Electrical Maintenance Department would be available for 

review for this study. 

 That the respondents in the study would be objective and honest in their 

responses to research instruments for the efficient execution of this study.  

 That all respondents in the study would participate willingly and volunteer the 

needed information on the activities of the division  

 

 Outline of Chapters 1.9

The study is organised around six chapters as follows: 

Chapter 1 - The chapter outlines the background to this study, as well as the aims 

and objectives of the study 

Chapter 2 – In this chapter, a literature review is conducted in order to provide a 

conceptual framework for the study.  

Chapter 3 – This chapter outlines the methodology used to conduct this study 

focusing on the research design, process and the way in which the samples are 

selected. The chapter also discuss the methods used to collect data, data collection 

instruments, and approaches used to ensure validity and reliability of data collected 

by this study. 

Chapter 4 – This chapter analysed the data collected for purposes of this study to 

ascertain the applicability of project management in infrastructure maintenance in 

Eskom. 
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Chapter 5 – The research conclusion will be summarised in this chapter by using 

information from relevant literature in comparing the findings in order to reach 

conclusions.  

Chapter 6 – Recommendation.  
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CHAPTER 2  

LITERATURE REVIEW 

2.1  Introduction  

This chapter compares other researchers’ findings, and gains an understanding of 

project management, and of its applicability for improving maintenance and product 

development, or for re-engineering business processes, in a power generation utility 

such as Eskom. The review of literature discusses the views of experts on power 

generator maintenance and the applicability of project management principles in 

minimising blackouts, load-shedding and other challenges around power cuts for 

technical reasons. The chapter is structured around the objectives and questions of 

the study as set out in chapter 1 to this study. The challenge of maintenance 

management in power utilities has received considerable attention historically, with 

economic cost and reliability surfacing as the dominant problem areas (Mukerji et al., 

1991, cited in Subramanian, Anandhakumar and Ganesan, 2011: 523) and Xia, 

Zhang and Cass (2012). The views in this regard are reviewed in this study, leading 

to a conclusion. 

 

2.2  The Challenge of Infrastructure Maintenance  

 

The challenge of maintenance of infrastructure is acknowledged in literature. A 

recent study by van Heerden; Burger; Coetsee; Mahlangu; and Naudé titled The 

Current Infrastructure Conditions and the Problems Relating to It, confirms the 

challenge under consideration in this study. According to van Heerden et al. (2015), 

the challenge of infrastructure maintenance is a nationwide problem. The 

acknowledged the fact that infrastructure maintenance not only impacts on national 

development but also indirectly leads to deforestation especially in rural 

communities. When there is no electricity supply, rural communities tend to turn to 

tree felling for their firewood and energy. Generally, the challenge of maintenance 

revolves around policy issues, practices, lack of quality information on which to 

conduct strategy around maintenance issues (Heerden et al. (2015); CIDB (2009) 
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and Xia, Zhang and Cass (2012). The challenge is also that of definition, scope and 

measurement criteria for analysing the subject of facilities maintenance. There is no 

universal definition of the phrases facilities maintenance.  

 

2.2.1  The meaning of facilities and equipment maintenance  

The subject of infrastructure maintenance cannot be spared the battle of definition. 

There is no existing universal definition of infrastructure maintenance as there are as 

many definitions as those seeking to define it. This makes it a complex subject to 

define. Any attempt to research a subject of this nature will require a definition so as 

to ascertain what exactly it is dealing with. A review of the definition in existence will 

be required, after which this study formulates a working definition to provide a 

framework.  

  

According to Barret and Baldry (2003), facilities management is “an integrated 

approach to operating, maintaining, improving and adapting the buildings and 

infrastructure of an organisation in order to create an environment that strongly 

supports the primary objectives of that organization.” Though this definition is 

targeted at facilities management per se, the implications emanating from it cut 

across infrastructure maintenance in general. It is discernible from the definition that 

the concept of infrastructure is factored in and focuses on the maintenance as a 

bearing on which an environment that supports attainment of organisational goals is 

hinged. This underscores the fact that maintenance must not just be an afterthought 

but an integral part of organisational strategy. This study is concerned by the poor 

implementation of maintenance functions within Eskom to the degree that 

maintenance is highlighted as one of the major causes of electricity power cuts and 

blackouts apart from electricity generational capacity. This implies maintenance is a 

potential drawback in the implementation of Eskom’s strategic goals. This is in sync 

with the views of Xia, Zhang and Cass (2012:24): “Equipment efficiency is 

specifically characterized by its standardization and constant maintenance.” Eskom 

equipment efficiency is hinged on constant maintenance, without which it falters 

leading to power cuts.  
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On the other hand Nhlapo (2006:42) though concerned with school facilities defines 

maintenance as basically relating to the repair, replacement and general upkeep of 

physical features as found in the … buildings, grounds and safety systems.’ This 

definition acknowledges three important components of maintenance role that is, 

repair, replacement and general upkeep, which aspects could also be applicable to 

infrastructure and plant when it comes to Eskom. The definition is however, limited to 

maintenance of physical aspects of buildings in a school environment though this 

study could borrow a leaf from the manner in which it refers to a maintenance 

function in general. 

 

CIDB (2017) defined maintenance as “embraces planning, budgeting and 

implementation of repair of infrastructure, refurbishment and renewal, and provision 

for replacement of that infrastructure.” This definition is inclusive and touches on all 

the elements mentioned by Nhlapo (2006:42) as to the mandate of maintenance 

namely, repair, replacement and general upkeep; though on the aspect of general 

upkeep it preferred refurbishment, which means more or less the same thing. What 

lacks in all these definition is the focus on keeping equipment running as the end 

goal of maintenance. This study as such would be guided by a working definition that 

factors that into the whole aspect of infrastructure maintenance. As such 

infrastructure maintenance is defined as concerned with the “planned, budgeted and 

implementation of repair, replacement, refurbishment, renewal and general upkeep 

of infrastructure and safety systems for purposes of keeping equipment running 

longer, more efficiently and safely as the combination of an aging infrastructure and 

capacity constraints.” This study favours this definition because it combines the 

elements found in definitions by Barret and Baldry (2003); Nhlapo (2006:42); Xia, 

Zhang and Cass (2012:24) and CIDB (2017) giving regard to their limitations as well. 

Corder (1976) outlined five key objectives of maintenance as follows:  

1. To extend the useful life of assets;  

2. To assure the optimum availability of installed equipment for production and/or 

services, and obtain the maximum possible return on investment;  

3. To ensure readiness of equipment needed for emergency use at all times;  

4. To ensure the safety of personnel using facilities; and  

5. To guarantee customer satisfaction.  
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What is unique about the objectives is that they are as much focusing on ensuring 

equipment is functioning efficiently as they also focus on the satisfaction of customer 

needs. Every maintenance project ought to recognise the need to result in customer 

satisfaction. This is in sync with the views of Patton (1988) who outlined the major 

work tasks any maintenance environment is to be saddled with as including: 

inspection, replenishing consumables, troubleshooting, removal and replacement, 

repair, adjustment, calibration, functional testing, refurbishing, and conditioning. 

There general idea is also with what form of maintenance is required for each type of 

challenge the maintenance function is faced with is critical. According to Ferrelli, 

(2007) most assets require one or more of these maintenance strategies: In power 

lines, it is basically corrective and preventive; in power transformers, it is preventive 

and predictive; in measurement transformers and breakers, it is predictive; and in 

protection, it is mainly predictive. CIBD (2007:5) asserts that “infrastructure 

maintenance must be regarded as a strategic tool to promote improved service 

delivery, to unlock funding to extend infrastructure to historically disadvantaged 

communities, and to support the nation's economy. Maintenance of existing 

infrastructure should not be seen as of secondary importance to the apparently more 

attractive prospect of new infrastructure.” The next aspect needful of treatise is the 

types of maintenance that are required to address maintenance challenges at 

Eskom.  

2.2.2  Types of maintenance  

There are various types of facilities and infrastructure maintenance, comprising 

preventive, predictive, condition-based maintenance, corrective, emergency and 

routine maintenance (Horner, EI-Haram & Munns (1997); Coetzee (2000); Szuba & 

Young (2003:74); Grasmick et a/. (2008:5); Mahmoudi, El Barkany and El Khalfi 

(2014) and Morte (2016)) which are discussed below. 

 

2.2.2.1  Preventive maintenance 

According to Coetzee (2000), preventative maintenance is maintenance of an item 

performed to prevent failure of such item. With preventive maintenance, Morte 

(2016) holds the view that “the strategy depends upon planned maintenance through 
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regular inspections, equipment maintenance, and part replacement in electrical 

distribution equipment. The idea is that preventive maintenance is an approach 

designed to reduce the incidence of breakdowns, while extending equipment life, 

and preventing unplanned activity. Preventive maintenance essential is conducted 

as per a given scheduled, such that it minimizes its impact on normal operations and 

is carried out rested on one or more of the following: a fixed time schedule, 

operational statistics, manufacturer/industry best practice recommendations, or the 

number of units in use, without any previous equipment investigation (Morte, 2016). 

What emanates from Morte (2016) is that preventive maintenance depends on a 

specific designed process and follows a systematic process that aims at preventing 

item failure. This is to prolong the workings of a plant or machinery. This is in 

thinking with Reed (2017) who stated that “preventive maintenance (PM) approaches 

are designed to ensure that an asset gets examined before it reaches the point of 

failure. It is implied that at the point of failure an asset in electrical transmission will 

lead to transmission failures and eventual blackouts, which have been rampant with 

Eskom over the years. The preventive maintenance strategy therefore prescribes 

maintenance work to be conducted on a fixed time schedule or based on operational 

statistics and manufacturer / industry recommendations of good maintenance 

practice. 

 

According to Morte (2016) ‘preventive approach as a maintenance framework can be 

broken into three categories of maintenance activity based on complexity: basic, 

advanced, or exclusive depending on factors such as who is permitted to conduct 

the services (e.g., the equipment manufacturer, certified partners, or trained 

personnel) and what the activity is (e.g., examining the equipment’s visual state or 

cleaning/checking/greasing the operating mechanism). It’s a good approach for 

assets where the likelihood of failure increases with either time or use or it has a 

known failure that can be prevented with regular maintenance.’ This implies that 

preventive maintenance is not left to just about anybody to carry out but to 

specialised individuals such as either the equipment manufacturer, certified partners, 

or trained personnel. It is instructive for this study to ascertain if Eskom has a 

preventative maintenance approach for some of its infrastructure as well as specific 

experts assigned to look into scheduled maintenance routine at different stages of its 

life span. However according to Emergency Preparedness Partnerships (undated) as 
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far as asset management is concerned, there is an evolution happening within the 

energy industry where utilities are moving from preventative maintenance to 

predictive maintenance. 

 

2.2.2.2  Predictive maintenance  

According to Emergency Preparedness Partnerships (undated) historically, utility 

companies frequently used preventative maintenance tactics to maintain the electric 

grid reliability, which involves following a predetermined fixed schedule to regularly 

inspect and service assets. Predictive maintenance, on the other hand, is not subject 

to the dictates by a predetermined schedule; rather, targeted areas for maintenance 

are dictated based on predictive analytics. 

 

According to Morte (2016) predictive maintenance, also known condition-based 

maintenance, is the capstone of a fully integrated maintenance program in any utility 

asset management strategy. It minimizes unscheduled downtime, which reduces the 

overall cost and ensures a reliable, smoothly running power 

distribution infrastructure. This approach is conducted in several ways. First, it 

affords better management of resources, spare parts and detective equipment 

degradation by continuously monitoring equipment’s performance using sensor data 

and prediction engines that provide early warnings of problems and failures. Second, 

it is appropriate for situations in which a potential equipment failure could cause 

significant damage, unplanned downtime, safety issues, or unnecessary 

expenditures. This view is corroborated by Szuba and Young (2003:74) suggests 

that predictive maintenance as an approach that conducts forecasts on the failure of 

equipment based on age, user demand and performance measures. This kind of 

maintenance is hinged on the proper execution of a facilities audit (Gaither, 2003), 

aimed at avoiding emergencies and substantive reduction of damage.  

  

Morte (2016) further opines that ‘predictive asset analytics, advanced IT platforms, 

and other technology play an important role in predictive maintenance because they 

provide real-time insights into performance and equipment health.’ Such analytics 

are an integral piece of a comprehensive maintenance program given that they can 
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use each piece of equipment’s historical operational signature and compare it to 

real-time operating data, allowing the identification of slight changes in equipment 

behaviour long before the deviating variables reach alarm level.’ Plant managers 

should select the strategy that is most appropriate for their specific equipment 

maintenance situation to get the most out of their resources (Morte, 2016). 

 

2.2.2.3  Condition-based maintenance (CBM) 

According to Mahmoudi, El Barkany and El Khalfi (2014:241) condition based 

maintenance, herein (“CBM”) is driven by the technical condition of the equipment. 

Under this approach, all major parameters get to be considered in order to determine 

the technical condition with maximized accuracy. For this reason, detailed 

information via diagnostic methods or monitoring systems should be available 

(Electric Power Research Institute (EPRI) (2001) and El-Akruti, K. and Dwight, R. 

(2013). For example under CBM, appropriate maintenance activities for HV/MV DSS 

are implemented on these assets based on periodic inspection of equipment 

conditions. 

 

2.2.2.4  Corrective maintenance  

According to Garrido (undated) in his online article titled Corrective Maintenance 

Management. Managing effectively the corrective maintenance means three things: 

 Carrying out operations quickly, which allow the team be implemented in the 

shortest possible time (MTTR [1], mean time to repair, low) 

 Carrying out reliable operations, and adopting measures to prevent recurrence of 

these failure in a period of time long enough (MTBF [2], mean time between 

failures, large) 

 Consuming the lowest amount of resources (both labour and material). 

 

It is readable from the above analysis that corrective maintenance relates to the time 

it should take to carry out a maintenance operation, that is, either the shortest time 

period or the period long enough between failures and the resources consumed in 
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the process. This suggests that corrective maintenance is more of the efficiency and 

cost involved more than just in conducting it. Corrective maintenance is directly 

related to predictive maintenance according to (Grasmick, Hall, Collins, Maloney and 

Puddester 2008:5) thought is limited to basic elements. 

 

2.2.2.5  Emergence maintenance  

Emergence maintenance as implied in the phrase is the kind of maintenance that 

takes place when repair and replacement of facility components or equipment is 

occasioned by an event requiring immediate attention because the function of a 

critical system is impaired or because health, safety or security of life is potential in 

danger (UCSC Physical Plant (2004). This kind of maintenance is also regarded as 

reactive maintenance (Grasmick et al., 2008:2). According to Grasmick et al. 

(2008:2) emergency maintenance is a kind of approach that is occasioned by some 

unforeseen circumstance such lightning, earthquake, storm, mobility or ventilation 

resulting in some other liabilities. 

 

2.2.2.6  Reactive maintenance 

Morte (2016) posits that reactive maintenance is the most straightforward of these 

four approaches. This is so for the simple reason that ‘equipment is allowed to 

operate until it fails (without performing planned or preventive maintenance) and then 

it is restored either to its original condition or permitted to perform its function for a 

limited time until a repair can be carried out.’ This approach allows failure to take 

place before any repairs are conducted on it. It suggests a very dangerous approach 

as such failure can lead to undesirable consequences. The two main advantages 

attributed to this strategy are that first, it is straightforward and involves minimal 

planning. Second, it is only applicable to non-critical assets that do not pose risks to 

safety or the reliable operation of the network. According Reed (2017), “reactive 

maintenance is the most basic strategy and allows an asset to run until failure.” This 

one sounds risky as it can lead to breakdown and stoppage of service delivery. ‘It is 

only appropriate for non-critical assets that have little to no immediate impact on 

safety or the reliable generation of electricity. This approach may also be used for 
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assets that have minimal repair or replacement costs and that do not warrant an 

investment in advanced technology.’ 

 

2.2.2.7  Routine maintenance  

Routine maintenance, taken from the ordinary Thesaurus dictionary meaning of the 

term routine refers to a regular, habitual or scheduled activity conducted as a normal 

part of the everyday activities. Taken into the context of infrastructure maintenance it 

is a regular, habitual or scheduled general upkeep of the facilities of an organisation 

without interrupting core activities (Carter and Carter, (2001) and ComEd (undated)). 

ComEd (undated) proffers the view that maintenance incorporates trimming trees 

near power lines so as to inhibit them from interfering with the flow of electrical 

power. ComEd (Undated) as such performs routine tree and vegetation maintenance 

on regular cycles. These routine maintenance cycles are apparently four years in 

length. ComEd also performs some mid-cycle work where trees are especially fast 

growing, or there are other problems caused by growing trees that may result in 

interruptions to electric service. Essentially, routine maintenance is conducted to 

ensure that scheduled repairs, and the refurbishment or replacement of parts or 

machinery are enforced regularly to minimise stoppages of machinery and attendant 

outages. These are some types of maintenance approaches at Eskom’s disposal to 

ensure that its mandate is fulfilled. As to whether these approaches have been 

applied in Eskom remains unknown. Having discussed the various types of 

infrastructure maintenance it is instructive to discuss the challenges faced by 

corporations such as Eskom in carrying out maintenance work on its plant, 

machinery and equipment.  

 

This section identified the various maintenance approaches available to Eskom to 

enhance effective execution of its maintenance mandate. These include preventive, 

predictive, condition-based maintenance, corrective, emergency and routine 

maintenance (Horner, EI-Haram & Munns, 1997; Coetzee, 2000; Szuba & Young, 

2003:74; Grasmick et a/., 2008:5; Mahmoudi, El Barkany and El Khalfi, 2014; Morte, 

2016). The next section discusses the factors that influence the failure of 

infrastructure projects.  
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2.3  The factors contributing to failure of infrastructure maintenance projects  

This study is guided by the challenges around project failure. Studies have been 

conducted to ascertain why projects conducted in organisations fail.  

 

Power System Engineering (2010) singled out several reasons why projects fail. 

Utilising findings from The Standish Group Study, 2005, it became apparent that the 

list is infinite. Assuming the applicability of the Pareto principle (known as the “80/20 

rule”) which states that roughly 80% of the effects come from 20% of the causes), we 

can narrow the list of plausible reasons for project failure to:  

 

 Ill-defined goals and objectives  

 Inadequate, vague, or incomplete requirements  

 Lack of a solid project plan  

 Inadequate project management plan, poor management, and/or lack of 

management commitment  

 No user ownership and lack of user input  

 Scope creep, and/or no change control system  

 Poorly defined roles and responsibilities  

 Lack of technology competent resources  

 Stakeholder conflict  

 Poor communications  

 Limited or no risk identification and mitigation plan 

 

Larson and Gray (2011) point to a different cause of project failure or success, which 

this research draw learning, and it is more crucial than the majority raised by Power 
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System Engineering (2010) noted above. According to Larson and Gray (2011:339), 

“Project success does not just depend on the performance of the project team. 

Success or failure often depends on the contributions of top management, functional 

managers, customers, suppliers, contractors, and others.” This means that if top 

management is not involved in projects related to infrastructure maintenance the 

chances of failure are higher. Top management wield power and resources that can 

engineer the success of any project. It means the planning that goes into such 

projects must never be starved of top management involvement.  

 

According to Lashbrooke (1991), many projects fail through insufficient or bad 

planning than all the other reasons combined. According to Larson and Gray 

(2011:102), 50 percent of the planning problems relate to unclear definition of scope 

and goals. This is so because there is a correlation between project success and 

clear scope definition. The scope in this regard relates to project purpose throughout 

the life of the project for the customer or project participants. Whether Eskom 

Maintenance Division is engaged in maintenance, comprising preventive, predictive, 

corrective, emergency and/or routine maintenance, the need to define the scope of 

such a project is regarded as critical to the success of such project. The scope of the 

project is ordinarily defined throughout the life of the project under the directi0on of 

the project manager responsible for the project and the customer. Such project 

manager would see to it that there is generally, an agreement with the owner on 

project objectives, deliverables as each stage of the project, technical requirements 

among other things.  

 

According to Young (2006), many believe that experts can manage the work of the 

project in the same way as normal day-to-day activities, and will take the same 

amount of time. However, these assumptions create false expectations of cost and 

time to complete that can rarely be satisfied in practice. These views are 

corroborated by experiences in Eskom’s Maintenance Department, which is why 

many project-type items of work fail to be completed. 

 

These identified failure causes are not dissimilar to the challenges Eskom faces in its 

project management endeavours, particular those that veer towards supervisory 

responsibilities such as ill-defined goals and objectives; inadequate project 
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management plan; poor management and/or lack of management commitment; 

stakeholder conflict; and poor communications. These impose the responsibility on 

project managers to engender planning skills and project leadership skills. The 

elements identified belong to various areas of the project management cycle. 

In summary, this study can state that projects fail owing to various reasons including, 

but not limited to: ill-defined goals and objectives; inadequate, vague, or incomplete 

requirements; lack of a solid project plan; inadequate project management plan; poor 

management, and/or lack of management commitment; no user ownership and lack 

of user input; scope creep, and/or no change control system; poorly defined roles 

and responsibilities; lack of technology competent resources; stakeholder conflict; 

poor communications; limited or no risk identification and mitigation plan; and lack of 

top management involvement among other issues (Power System Engineering, 

2010; Larson and Gray, 2011:102). 

 

2.4  The applicability of project management in infrastructure maintenance. 

This study is concerned with the subject of whether project management could be 

used to implement project management, let alone, in the Eskom Electrical 

Maintenance Department. A review of the project management process is 

considered here and whether or not it could be applied to infrastructure maintenance 

in a utility corporation like Eskom is considered.  

 

2.1.1 Defining project management  

 

Project management comprises a set of principles, methods and techniques for the 

effective planning of objective work, thereby creating planning, scheduling and 

controls during the management of projects. Rory Burke (2010) defines a ‘project’ as 

the application of knowledge, skills, tools and techniques to project activities in order 

to meet stakeholder’s needs and expectations from a project. The project definition 

presents three main related activities, with a feasibility study, implementation and 

commissioning. Brown (1992) defines project management as the application of 

good management practices in a structural manner. He further records that the skill 
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lies in identifying those circumstances in which these practices should be applied, 

and the best way to do so. 

The Project Management Institute provides the following definition of a project: A 

project is a temporary endeavour undertaken to create a unique product, service, or 

result (Larson and Gray, 2011:5). In this light Eskom would engage in a project to “… 

plan, budget and implement the repair of specific infrastructure, refurbishment and 

renewal, and provision for replacement of that infrastructure,” to avoid wear and tear 

or breakdown CIDB, 2017). The various projects can be planned properly depending 

on the scope and objectives that have to be achieved. This is in thinking with Larson 

and Gray (2011:5) who opines that ‘as with most organizational effort, the major goal 

of a project is to satisfy a customer’s need. Beyond this fundamental similarity, the 

characteristics of a project help differentiate it from other endeavours of the 

organisation. The major characteristics of a project are as follows:  

(a) An established objective.  

(b) A defined life span with a beginning and an end.  

Usually, the involvement of several departments and professionals.  

Typically, doing something that has never been done before.  

Specific time, cost, and performance requirements (Larson and Gray, 2011:5). 

 

For example, project management techniques can be used to conduct predictive 

maintenance. According to Reed (2017:2), predictive asset analytics solutions 

provide early warning of equipment failure and abnormal operating conditions that 

may go unnoticed within the realm of traditional maintenance practices. 

 

Schneider Electrics Avantis used predictive maintenance techniques in consideration 

of the 110MW steam model turbine with seven bearings (including generator 

bearings). Schneider asset maintenance, records over the year, the turbine 

demonstrated sporadic isolated issues, followed by an escalating condition that 

eventually resulted in the shutdown of the unit. The maintenance personnel identified 

turbine bearing vibrations and took corrective action. When they completed the 

maintenance task, a similar cycle of sporadic issues began again, in addition to the 
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introduction of new problems. They proceeded to analyse the historical data and the 

results were significant. Evidence revealed that had a predictive asset analytics 

solution been in place, it would have allowed plant personnel to received early 

warning that turbine thermal expansion issues were developing and becoming 

chronic over the year (Reed, 2017). Through a modelling exercise, the tool was able 

to detect the fault patterns with early warnings six months prior to failure. The model 

showed that the bearing vibrations were a symptom while thermal expansion issues 

were the primary cause of the problem. Proactive remedial maintenance would have 

corrected the thermal expansion problem before it led to bearing vibration issues and 

the shutdown of the unit. The result would have been significant savings in 

maintenance costs as well as additional generation sales due to increased unit 

availability. Estimated savings in this case are in the millions of dollars - a result of 

35 days avoided downtime offline and associated repair costs. This is reflective of a 

project that Eskom can embark upon to detect problems within its maintenance 

division using a system like Schneider Electrics Avantis that could receive early 

warning that turbine thermal expansion issues are developing and becoming chronic 

and then conduct a modelling exercise, and prevent outages.  

 

However, at Eskom, these phases are classified as Conceptual Release Approval 

(CRA), which ensures that a specific project becomes part of the 24-month rolling-

plan as part of the semi-fixed projects for Year 2; Design Release Approval (DRA), 

which ensures that a specific design alternative is agreed to before the detailed 

design begins, and the project becomes part of the fixed plan in the 24-month rolling-

capital plan; and Execution Release Approval (ERA), where permission is given to 

spend the stated capital and to start construction of the project, against a detailed 

design scope of works and estimated project capital expenditure. Once the project is 

finalised, the FRA signifies the end of the project construction and commissioning, 

and the expenditure of all the related costs, from project registration to completion, 

as well as the transfer of all assets to the asset register. This phase in the process 

allows for evaluating the planned costs and scope of works against the actual 

expenditure and execution; the placing of assets into commercial operation; and the 

handing-over of the assets for operating and maintenance thereof.  
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2.4.1  Roles involved within project management  

PMBOK (2017) emphasises the identifying of stakeholders as critical for project 

success. Identifying stakeholders early in a project and analysing their levels of 

interest, expectations, importance and influence helps to position the project for 

success. A strategy can then be developed for approaching each stakeholder and 

determining the level and timing of each stakeholder’s involvement to maximise 

positive influence and mitigate potential negative impacts. Critical stakeholders, like 

the project sponsor, should be identified. Critical stakeholders comprise a person or 

group of people responsible for financing the project. At Eskom, the project sponsor 

is the investment committee or the relevant manager who initiated the project. This 

envisages the development of a project administration structure. According to 

Sullivan, Pugh, Melendes and Hunt (2004:31) creating an organisational structure for 

the facilities maintenance programme engenders:  

 Administration, which relates to ensuring effective implementation and control 

of maintenance activities;  

 Work control system, which implies controlling the performance of 

maintenance in an efficient and safe manner so that economical, safe and 

reliable plant operation is optimised;  

 Conduct of maintenance, which relates to conducting maintenance in a safe 

and efficient manner;  

 Preventive maintenance, which relates to contributing to optimum 

performance and reliability of plant systems and equipment;  

 Maintenance procedures and documentation, which means providing 

directions, when appropriate, for the performance of work and to ensure that 

maintenance is performed safely and efficiently. 

 

The whole purpose of putting together an organisational structure is to ensure that all 

necessary team members are identified and their roles are also defined. There will 

be project owners, sponsors and managers as main members of the organisational 

structure. 

 

The project owner, according to Lashbrooke (1991), is a person appointed by the 

project sponsor, who forms the first link in the reporting chain. This person reports 
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directly to the project sponsor and carries the responsibility for major project 

decisions. According to Larson and Gray (2011:34), having a project sponsor can 

play a significant role in the selection and successful implementation of product 

innovation projects. Project sponsors are typically high-ranking managers who 

endorse and lend political support for the completion of a specific project. Both 

Lashbrooke (1991) and Larson and Gray (2011:34) are agreeable that projects 

cannot successfully achieve goals without endorsement and political support from 

high-ranking officials. It would be important to know if there is sufficient support being 

generated from senior managers towards implementation of projects in the 

maintenance division within Eskom. Project sponsors are instrumental in winning 

approval of the project and in protecting the project during the critical development 

stage. Savvy project managers recognize the importance of having “friends in higher 

courts” who can advocate for their case and protect their interests. At Eskom, the 

project owner could then be a middle manager, because of his or her role of being 

the head of programme management, thereby directing all projects and reporting to 

the investment committee (project sponsor). 

 

Lashbrooke (1991) postulates that the project management board is a group of 

people, chaired by project owner, which comprises the project sponsor and selected 

representatives of both. The contractor is the company employed by the project 

management board (PMB) that is contracted to carry out the requirements of the 

project. This is in sync with Larson and Gray (2011:343) who asserted that 

‘contractors may do all the actual work, in some cases, with the project team merely 

coordinating their contributions.’ Larson and Gray (2011:343) are agreeable that in 

instances where contractors are required to carry out the whole work output 

coordination challenges would have to be overcome to reach project success. 

Larson and Gray (2011:343) further points out that ‘in some other cases, contractors 

are only responsible for ancillary segments of the project scope. Poor work and 

schedule slips can have a negative effect on work of the core project team. While 

contractors’ reputations rest with doing good work, they must balance their 

contributions with their own profit margins and their commitments to other clients.’ 

This means coordination efforts must be properly planned and monitored regularly. 

According to CIDB (2007:4) poor coordination and management has led to 

inadequate maintenance efforts in state owned enterprises like Eskom. ‘Despite the 
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good performance in some sectors, there is strong evidence that in other sectors 

much of the infrastructure, of both pre- and post-1994 vintage, is not being properly 

maintained’ (CIDB, 2007:4). This could be attributed to poor coordination efforts. 

‘Older infrastructure is often not being refurbished and renewed when it needs to be, 

and there is inadequate planned preventative maintenance on new infrastructure,’ 

(CIBD, 2007:4). 

 

The project manager, according to Lashbrooke (1991), is person appointed by the 

contractor to manage the project. The project owner draws up a synopsis of the 

project to identify the reasons for the project, the required output, any known 

constraints, and a suitable contractor. In Eskom, the project owner does not identify 

the reasons for the project. However, the project owner does outline the required 

output, and known constraints, and participates in or influences the suitable 

appointment of a contractor. Larson and Gray (2011:575) Companies are 

increasingly using outsourcing or external contractors and RFPs (Request for 

proposals) to look for contractors that have reached high maturity levels.’ 

Lashbrooke (1991)’s view of the involvement of contractors is not without problems. 

Larson and Gray (2011:575) points to the need for maturity levels of a contractor. 

Such a requirement summons the challenge of determining maturity levels of 

contractors. The maturity model is motivated by the need to minimise risks involved 

in poorly executed projects. Harold Kerzner, a project management consultant and 

professor cited in Larson and Gray (2011:575), eloquently states why a company 

should pursue maturity: “Given the fact that many executives today view their 

company as a stream of projects, project management permeates the entire 

organization, mandating that maturity is necessary. So only those companies that 

want to stay in business and remain competitive should pursue maturity. The 

alternative is rather unpleasant.” In the Eskom case several projects have to be 

carried out on various situations of infrastructure maintenance hence the need to 

have mature contractors to deliver on mandates. In one of the maintenance, 

checklists developed by Nhlapo (2006:62) highlights the need for a maintenance 

schedule called desludging ought to be carried out by a competent contractor. This 

requires a robust system of selecting and vetting contractors to dispense with the 

maturity as well as competence issues (Lashbrooke (1991); Nhlapo (2006:62) and 

Larson and Gray (2011:575)).  
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Brown (1992) also defines the roles of any manager, in comparison with a project 

manager. He holds a strong view that the roles of a manger are to plan, to organise, 

to co-ordinate, to control and to lead. However, there is a shift of emphasis for a 

project manager, in which the above roles are all tightly focused on achieving the 

project’s aim and in fulfilling these roles in order to bring about change, and not 

merely to preserve the status quo. According to Larson and Gray (2011:609), 

“project managers need to constantly assess how the project fulfills the mission and 

strategy of the firm, how the project is affecting the rest of the organization, whether 

the expectations of stakeholders are changing, and what key project interfaces have 

to be managed.” Brown (1992)’s concept of planning must therefore lead to the 

attainment of “the mission and strategy of the firm”, in the words of Larson and Gray 

(2011:609). Larson and Gray (2011:609) further assert that “remember that 

successful project management is essentially a balancing act. Project managers 

need to balance the soft (people) side of project management with the hard 

(technical) side, the demands of top management with the needs of team members, 

short-term gain with long-term need, and so forth.” Without proper management of 

technical side and soft side of issues, all technical work can be derailed by conflicts 

in the soft side of issues.  

Rory Burke (2010) defines the project manager role as the single point of 

responsibility to co-ordinate multi-disciplined projects and make the best use of the 

company’s resources. He further postulates that the project manager’s role is 

influenced by the size of the project, and on a small project, for example, the project 

manager may be expected to be a technical expert as well. This enables the project 

manager to reduce the risk that is inherent in every project. The technical expertise 

should guide the project manager through to successful completion. 

 

Lashbrooke (1991) also outlines the organisational structure, which should be 

discussed in detail and must be clearly spelt out during the inception stage of a 

project. He also stresses the importance of discussing the company’s hierarchical 

structure that enables a project manager to work across departmental boundaries 

within an organisation, and at the same time be given the necessary authority. In 

short, everyone must be aware that a project is under way. The reasons to 

emphasise the organisational structure are: 
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1. There is a need to override the ongoing power struggles and political 

manoeuvres that are constantly happening within an organisation. 

2. Everyone must be aware of their roles, however minor they may be, in the 

successful completion of the project. 

3. Project management is relatively new to many organisations and would 

benefit from publicity. 

4. Projects are often taking place at the forefront of an organisation’s strategic 

plans and can therefore be seen as being vital to the continued success of the 

organisation. 

 

The inception stage, according Lashbrooke (1991), should also deal with a project’s 

team organisation, in which a project manager is to be given responsibility and 

accountability for all aspects of the project, as well as the clear authority of direct 

command. An organisation which adopts this policy will have obviously realised the 

importance of well-controlled projects.  

 

The results of a project team structure are: maximum authority for the project 

manager; no ambiguous lines of command; good staff motivation because of the 

simple and clearly understood management structure; and an ability to run and 

control large projects using a high percentage of the available staff.  

2.4.2  Project planning 

Planning in project management is one of the important elements that contribute or 

help in project management being the best method for carrying out work and for 

successfully delivering according to the objectives of the organisations. Lashbrooke 

(1991) also states that, during the planning phase, one should finalise detailed 

administrative procedures, develop and document a logical breakdown of the project 

plan, and produce a document called the ‘project schedule’ which provides the 

contractual link between the planning and operational phase. He further records that 

planning and operational standards are always to be found at the heart of a 

successful project. This, once more brings attention to the importance of planning for 

delivering a successful project. Howard (2006:4) advances the view that adequate 
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planning involves setting priorities toward which resources are afforded to the 

highest needs alongside analytical tools such as Schneider Electrics Avantis 

discussed above so we to determine components' full costs, including expected 

maintenance over their projected lifetimes. Given the usual challenge that 

maintenance needs often outpace available resources, good planning engenders a 

process for ranking maintenance projects, including preventive maintenance, general 

maintenance and projects necessary to correct deficiencies. Good project 

management at Eskom will be required to ensure good planning (picking the correct 

maintenance programme for the right infrastructure), resource planning, good 

implementation and evaluation.  

 

Putting this in the context of Eskom’s maintenance mandate, it is important to note 

that a project manager must direct the project towards specific aims and goals. 

According to Lavy and Bilbo (2008:8), effective maintenance planning engenders:  

 a well-conceived, formulated and written infrastructure maintenance plan as an 

essential component for an effective school program;  

 making infrastructure maintenance planning one component of a greater 

organisational management plan;  

 ensuring that facilities maintenance planning includes long-and short term plans, 

which demonstrate organisational commitment to facilities maintenance; ensuring 

that the maintenance plans are periodically updated; and  

 including stakeholders, managers, maintenance and project managers in the 

maintenance planning process 

 

In this regard, the projects conceived for purposes of maintenance of a given 

infrastructure ought to be well planned and targeted to achieve the desired 

outcomes. Without such planning and clearly defined goals Lavy and Bilbo (2008:8) 

and Larson and Gray (2011:609) assert that failure is inevitable. This is where the 

role of a project manager becomes very important.  

 

Another vital element that Lashbrooke (1991) emphasises is the handling of 

meetings in pursuit of delivering projects within time, on budget and with the required 
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quality. He stresses the following questions to be asked and answered during 

meetings: 

1. What is the project going to achieve? 

2. Why was the project conceived? 

3. When are the end results required? 

4. How is the work to be done? 

5. Where is the project to take place? 

6. Who is going to do the work? 

These are critical questions, as they deal with relevant and specific aspects of the 

project, thus focusing on most issues that might hinder the flow of the work. This is 

consistent with the views of Larson and Gray (2011:119) who called such meetings 

team status meetings, during which information relating to milestone, project status 

would be convened and minutes and reports are produced to direct the project at 

hand. This is corroborated by Nhlapo (2006:147) who asserts that maintenance 

planning meetings would be important for deciding on the procedure to be followed 

in the planning of maintenance projects. During such meetings brainstorming, among 

other approaches are utilised for objective setting purposes.  

 

It is in the context of such meetings that Lashbrooke (1991) suggests that reporting 

facilities must be shown and explained so that those who are involved will know what 

progress reports will look like and how to interpret the reports. Meetings are 

generally important, but there is a great need to make sure that objective and 

purpose for calling a meeting are clear. An agenda must be sent before the meeting, 

thus allowing members time to prepare. However, Larson and Gray (2011:120) 

assert that meetings on their own are not sufficient to handle most project 

management issues. They should rather been seen as [information] dissemination 

modes. “In today’s world, traditional status report meetings are being supplemented 

by e-mail, teleconferencing, Lotus Notes, SharePoint, and a variety of database 

sharing programs to circulate information. In particular, many companies are using 
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the Web to create a “virtual project office” to store project information.” This view 

seems to suggest that organisations like Eskom ought not to be stark to traditional 

meetings as their only information dissemination mode if information dissemination is 

the main focus of a meeting. Further, “project management software feeds 

information directly to the Web site so that different people have immediate access 

to relevant project information. In some cases, appropriate information is routed 

automatically to key stakeholders. Backup paper hardcopy to specific stakeholders is 

still critical for many project changes and action items.” 

 

Brown (1992) tells us about the importance of the main areas of project 

management, and thus by understanding these and applying some of the 

techniques, we can improve chances of managing projects to a successful 

completion. These main aims or areas of projects management are listed as: 

understanding the nature of a project; the role of the project manager; setting up a 

project; planning a project; controlling a project; using automated tools; the personal 

qualities of the project manager and finishing a project successfully. According to 

Reed (2017:3), the use of “software tools allow for better planning which in turn 

reduces maintenance costs. Parts for instance can be ordered and shipped without 

the need for stressful rush and equipment can continue running while the problem is 

being addressed. Maintenance windows can be lengthened as determined by 

equipment condition and performance. Other benefits include increased asset 

utilization and the ability to identify underperforming assets.” It means project 

managers ought to be resourceful enough to conduct research and planning 

activities that identify software or automated tools that enable the effective 

attainment of maintenance project goals.   

 

Rory Burke (2010) states that project management is different from routine activities. 

However, there are advantages in routine or functional organisational activities that 

provide a home for technical expertise, which offers technical support and continuing 

development within the organisation. What differentiates routine activities from a 

project is the latter’s most obvious characteristic, which is to achieve a particular 

purpose, and this is normally indicated in the project’s name. This view is 

corroborated by Larson and Gray (2011:6), who asserts that “a project is … 

nonroutine and has some unique elements. This is not an either/or issue but a matter 
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of degree. Obviously, accomplishing something that has never been done before, 

such as building a hybrid (electric/gas) automobile or landing two mechanical rovers 

on Mars, requires solving previously unsolved problems and breakthrough 

technology.” Larson and Gray (2011:120) are of the view that a project must be 

aimed at a specific purpose and leading to a specific predetermined outcome. This 

difference also indicates that routine activities are part of an organisation’s normal 

business, e.g. breakdown work in the case of maintenance in Eskom.  

 

PMBOK (2017) state that projects vary in size and complexity. No matter how large 

or small, simple or complex, all projects can be mapped to follow a life cycle 

structure that emphasises starting the project, organising and preparing, 

implementing of the project work and closing the project. All projects will pass 

through a number of distinct phases, and the nature of these phases will of course 

vary depending on the type of the project. This philosophy augurs well for Eskom 

because projects vary between mega to minor, although the principles required to 

deliver a project remain the same. 

 

Rory Burke (2010) states that a feasibility study will define the problem that is being 

addressed, and this on its own is a phase. This phase is an inception phase. At 

Eskom, the problem which gives rise to the project will be defined under the Concept 

Release Approval (CRA), which is the beginning stage of any project. 

 

PMBOK (2017) also records five process groups which are the critical stages of the 

project, and these are typical project phases, which are Initiating; Planning; 

Executing; Monitoring and Controlling; and Closing. These process groups are not 

far from the generally accepted phases of project management, and are also not far 

from Eskom’s phases. 

 

Rory Burke (2010) talks extensively about the work breakdown structure (WBS). He 

records that a work breakdown structure was originally developed in the 1960s as 

part of the means to improve project definition and it soon became the backbone of 

the planning and control system. While many books cite work breakdown structure 

as being a very good tool or technique, one should indicate, however, that this is one 
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tool that Eskom seems to be underutilising on other aspects of a project, except for 

financial control. 

A work breakdown structure is a tool that is hierarchical in structure, allowing 

decomposition of the project into units of work for its development, monitoring, and 

control. Breaking the project down into manageable units is important and key to 

being able to have control. According to Larson and Gray (2011:108) ‘once the 

scope and deliverables have been identified, the work of the project can be 

successively subdivided into smaller and smaller work elements. The outcome of this 

hierarchical process is called the work breakdown structure (WBS). The WBS is a 

map of the project. Use of WBS helps to assure project managers that all products 

and work elements are identified, to integrate the project with the current 

organization, and to establish a basis for control. Basically, the WBS is an outline of 

the project with different levels of detail.’  

 

Young (2006) defines ‘success’ as one of those words that conjures up a picture that 

we paint in our minds, whether of huge financial gain, public recognition, promotion 

to senior management, or just a great personal internalised feeling of achieving 

something you had initially determined was something to attain. The dictionary 

definition of ‘success’ is the attainment of objects of wealth, or fame, or position, with 

synonyms such as victory, accomplishment, achievement, prosperity, attainment, 

fruition, and winning. However, in a project environment, this raises some questions, 

these being: 

1. For all those projects where you have some direct experience, how many fit 

the description of a successful project? 

2. Does one’s description of a successful project include some measurement of 

time-related benefit? At Eskom, a successful project is defined as a project 

that has met the requirements as to time, cost/budget and quality of work that 

is being delivered. 

 

By assumption, Young (2006) clearly disagrees with the notion that holds that normal 

day-to-day activities can be managed in the same way as project activities are. The 

indication by Young is that these two cannot be similarly managed. 
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Project process suggests that one has to require everyone involved to conform to 

common processes and procedures and also to utilise standard documentation 

formats. He also assumes that for success in projects, it is essential for everyone 

involved to commit to using a common set of processes and procedures. 

 

This kind of approach makes the sharing of information considerably easier, 

particularly when working across different sites. The suggestion is that to combine 

result is the creation of a common, shared “language” in the team that saves much 

time with the improved communication. 

 

It is important to outline the fundamental process for all projects, which is well 

established and proven. The fundamental process can be broken down into a 

number of definable phases or process groups, with decision gates between each of 

the phases. 

 

According to Young (2006), project conception, project definition, project planning, 

project launch and execution, project closure, and post-project evaluation are phases 

that are intentionally sequential, and in each phase, one will carry out specific 

activities that generate the required information for decision purposes. He referred to 

these activities as ‘key stages’. 

 

These phases, outlined above, are key steps to be taken towards a successful 

outcome, which is a project delivery, according to Young (2006). These phases are 

also inter-dependent and all closely linked together in a logical manner. He 

emphasises the importance of stakeholder management and risk and issue 

management as being significant for project success. Each stage in the process 

complies with an acceptable confidence level that rates the level of technical scope, 

time and costing. 
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2.4.3  The Applicability of Project Management in Power Maintenance  

Broadly speaking, project management refers to “... a temporary endeavor 

undertaken to create a unique product, service, or result”, according to the Project 

Management Institute (Larson & Gray, 2011). It is observable that a project has a 

defined start and end, unlike routine work, and seeks to produce a specific outcome, 

after which the project terminates. According to the Project Management Institute 

(PMI, 2008), project management principles set clear guidelines for the execution of 

a task, as all activities require the following steps: 

1) Defining the activity  

2) Sequencing activities 

3) Estimating activity resources 

4) Estimating activity duration 

5) Developing a schedule of activities 

6) Allocating budget according to activity cost. 

 

In the same vein, Meredith and Mantel (2009: 9) hold the view that “there is a rich 

variety of projects to be found in our society,” although it is important to “make a 

distinction between terms such as project, program, task, and work packages as 

they are often used interchangeably but vaguely understood in certain settings”. In 

essence, all these elements are important for achieving organisational success. 

Arguably, project management is well positioned to break large programmes down 

into smaller projects for ease of attainment in any organisation.  

 

According to Meredith and Mantel (2009:9), the term ‘program’, for instance, is used 

to refer to an exceptionally large, long-range objective that is broken down into a set 

of projects. Well-planned project management can be of instructive importance in 

executing an organisation’s strategy. Large programmes of work can be broken 

down into viable smaller projects which ensure that the strategy is achievable. 

“These projects are divided further into tasks, which are, in turn, split into work 
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packages that are themselves composed of work units achievable at shop floor level. 

However, exceptions to this hierarchical nomenclature abound. The popularised 

Manhattan Project was a huge “program,” but a “task force” was created to 

investigate the many potential futures of a large steel company. In the broadest 

sense, a project is a specific, finite task to be accomplished. Whether large- or small-

scale or whether long- or short-run is not particularly relevant. What is relevant is that 

the project be seen as a unit” (Meredith & Mantel, 2009: 9). 

 

Eskom recognises the importance of sound electrical infrastructure in underpinning 

and facilitating economic growth and the safety of South Africans, as well as the 

continuity of supply to customers. The drive by the South African Government for 

universal access to electricity for all South Africans is expanding rapidly, as outlined 

in the government’s Infrastructure Development Plan of 2012 (South Africa 

Yearbook, 2012/13). However, concerns have been expressed about the scale and 

viability of the investment, as well as the efficiency of electrical infrastructure 

operations and safety.  

 

The efficiency with which the current maintenance operations are a major concern 

poses a threat to the attainment of Eskom’s overall organisational strategy. 

Management are at pains to find a solution, but none seems to come in sight. This 

study considers the need to inculcate a culture of periodic maintenance and the use 

of project management principles in executing maintenance work within Eskom, 

which might provide a much-needed answer. The applicability of project 

management principles to the maintenance work is under consideration in this study. 

 

Velasquez et al. (2011) explained that items of Eskom’s “electrical equipment are 

working well beyond their intended life and are operating under increasing stress. As 

load is increasing, new generation and economically motivated transmission flows 

push equipment beyond nameplate limits. As a result, business in the electrical 

sector has dramatically changed and for this reason it is imperative to look for new 

opportunities and strategies for allowing electric utilities to survive these changes”. It 

can be concluded that the effective use of a maintenance plan through the 

application of project management should give organisations a competitive 

advantage. Meredith and Mantel (2009: 9) observed the main considerations in 
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support of the strategic use of project management to achieve organisational goals. 

They identified these trends in Project Management as Achieving Strategic Goals, 

Achieving Routine Goals, Improving Project Effectiveness, Virtual Projects and 

Quasi-Projects. These trends are considered below.  

 

The first trend is that project management is about Achieving Strategic Goals. There 

has been a greater push to use projects to achieve strategic goals, and filtering 

existing major projects to make sure that their objectives support the organisation’s 

strategy and mission. As such, projects that do not have clear ties to the strategy 

and mission are terminated and their resources are redirected to those that do. The 

guideline in this view, it seems, is that project management may not only be used for 

its own sake, but also to achieve organisational goals. It means that the alignment of 

select projects to strategic goals is critical for project management to be of any 

strategic use. This would engender particular planning and execution, especially at 

Eskom, given the strategic role it plays in the whole SADC region.  

 

The second is Achieving Routine Goals. In this regard, “there has also been a push 

to use project management to accomplish routine departmental tasks that would 

previously have been handled as a functional effort. This is because lower level 

management has become aware that projects accomplish their performance 

objectives within their budget and deadlines, and hope to employ this new tool to 

improve management of their functions. As a result, artificial deadlines and budgets 

are created to accomplish specific, though routine, tasks within the functional 

departments, a process called ‘projectising’.” (Meredith & Mantel, 2009: 9). This 

approach would ensure that resources are used efficiently and goals targeted by 

those resources are achieved expeditiously. This is important, given that the 

resources to achieve most goals of the utility are scarce and competing between 

many alternative budgets and uses. The selection of which activities to pursue is the 

goal of a project management culture which this study seeks to explore.  

 

Meredith & Mantel, (2009:7) observed that “…in the Wall Street Journal, there is an 

important danger with this new, second, tactic. If the deadline isn’t really important 

and the workers find out it is only artificial (e.g., either by meeting it but getting no 

appreciation or missing it but with no penalty), this will destroy the credibility of any 
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future deadlines or budgets.” This may call for many adjustments to ensure that the 

credibility levels in Eskom would be achieved. 

 

The third is Improving Project Effectiveness. Meredith and Mantel (2009: 9) explain 

that “a variety of efforts are being pursued to improve the results of project 

management, whether strategic or routine. One well-known effort is the creation of a 

formal Project Management Office (PMO) in many organizations, which becomes 

responsible for the successful initiation and completion of projects throughout the 

organization. Another such effort is the evaluation of an organization’s project 

management “maturity,” or skill and experience in managing projects [such as 

maintenance projects in Eskom]. This is often one of the responsibilities of the PMO. 

Another responsibility of the PMO is to educate project managers about the ancillary 

goals of the organization, which automatically become a part of the goals of every 

project whether the project manager knows it or not. Achieving better control over 

each project through the use of phase gates, critical ratios, and other such 

techniques is also a current trend.” These factors may need to be considered by 

Eskom in its Electrical Maintenance Department for optimising the attainment of 

goals and objectives and become an efficient and effective electricity utility. 

 

The fourth is, Virtual Projects. “With the rapid increase in globalization, many 

projects now involve global teams with team members operating in different 

countries and different time zones, each bringing a unique set of talents to the 

project. These are known as virtual projects because the team members may never 

physically meet before the team is disbanded and another team reconstituted. 

Advanced telecommunications and computer technologies allow such virtual projects 

to be created, conduct their work, and complete their project successfully.” (Meredith 

& Mantel, 2009: 7). Given that Eskom operates within different provinces within 

South Africa, the use of virtual projects may prove efficient and attainable. Teams of 

project members may be assembled across all provinces to assist in the attainment 

of common goals in the Maintenance Division. This may help to leverage resources 

and talents towards Eskom becoming a more efficient electricity utility. 

 

The fourth trend is Quasi-Projects. According to Meredith and Mantel (2009: 7): “Led 

by the demands of the information technology/systems departments, project 
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management is now being extended into areas where the final performance (or 

‘scope’) requirements may not be understood, the time deadline unknown, and/or the 

budget undetermined. This ill-defined type of project (which we call a ‘quasi-project’) 

is extremely difficult to manage and is often initiated by setting an artificial due date 

and budget, and then completed by ‘de-scoping’ the required performance to meet 

those limits. However, new tools for these kinds of quasi-projects are now being 

developed—prototyping, phasegating, and others—to help these teams achieve 

results that satisfy the customer in spite of all the unknowns.” Whether this will be a 

useful project approach for Eskom remains difficult to determine, given that Eskom is 

now driven by the need for delivering immediate results. The challenges confronting 

the utility to keep electricity powering the whole country, and also to boost export 

revenue, requires workable approaches, of which quasi-projects may not be an 

immediate option, given that it is still undergoing its development and not yet proven. 

 

However, in light of these approaches, what is not in doubt is the need to be more 

particular and proficient in executing strategy. Longman and Mullins (2004) hold the 

view that “project management is a discipline that often gets overlooked when 

attempting to move strategy from the boardroom to back offices and the 

marketplace”. They further argue that “any strategy formulation session worth its salt 

ultimately distils into critical business issues and if the organisation is really serious, 

these issues then get translated into projects with discrete deliverables and back-up 

plans” (Longman & Mullins, 2004: 2). This is in accordance with the views of 

Pennypacker and Ritchie (2005) who assert that “the inability of organisations to 

effectively execute their corporate strategies is one of the major factors limiting their 

success. Recent management research and literature has thoroughly documented 

the importance of strategy execution in creating corporate value. Sound execution is 

critical – a focus on making strategy work results in a healthy organisation.” 

Prominent exponents in the field of strategy execution and project management all 

point towards the need for the use of project management by every organisation 

which is serious with progress and success, and Eskom may not be exempt. 

 

Larson and Gray (2011); Meredith and Mantel (2009: 9); Longman and Mullins 

(2004) and (2004: 2), and Pennypacker and Ritchie (2005) are all in agreement that 
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project management gets strategy executed more easily than any other approach 

does, if well planned, resourced and executed. 

 

It may be in the interests of Eskom to inculcate the culture of project management 

principles in its work so as to enhance its performance. The challenge at Eskom is 

that, in maintaining infrastructure, it has been the experience that the Maintenance 

Department finds it difficult to plan and execute tasks within the allocated budget and 

a set timeframe.  

 

Project management, on the other hand, representing the application of skills, tools 

and techniques, in not only selecting work-based projects, but also using these 

projects or job activities to meet work requirements, is important to Eskom. Project 

management, as such, involves balancing the competing demands of scope, time, 

cost, quality, resources, and risk to produce a quality product. When executing a 

task, there is a need to initiate, plan, execute, monitor, control and close the 

particular job or project. This study aims at providing reasons for the above-

mentioned difficulties in planning and executing tasks within an allocated budget and 

a set timeframe, which is contrary to the philosophy of a project management 

environment.  

 

Velasquez et al. (2011) hold the view that “utilities, such as Eskom, have to look for 

new methods and strategies that allow them not only to achieve determined levels of 

electricity reliability but also to do it in the most cost-effective manner. Among the 

different controllable elements that directly affect the network reliability, maintenance 

is the one of major relevance. Between maintenance and reliability, there is a clear 

relationship. If the equipment is not maintained, the probability of failure occurrence 

will increase, while in the case that the equipment is well maintained, it will be lower, 

in the sense, equilibrium between reliability and maintenance expenditure is 

required”. What is of concern in this study is that the need for a good maintenance 

system is acknowledged, but the way to achieve this goal is not clearly in sight. 

 

Electrical infrastructure needs to be maintained periodically, as set out in the 

distribution infrastructure life cycle, which is currently a challenge within the 

Maintenance Department of Eskom. This leads to safety transgressions, as well as 
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poor customer service, due to poor continuity of supply to citizens and to the country, 

in general.  

 

It may be argued that the timeous maintenance of electrical infrastructure will ensure 

the continuity of supply to customers and provide a good business environment 

which supports the economy of the country. However, Pennypacker and Ritchie 

(2005) argue that “... if (strategy) execution is critically important, why don’t 

organisations develop a disciplined approach to it? It is simply because of the 

difficulty involved. Turning strategies into reality requires constant investment in 

management resources. It’s particularly difficult in large or more complex 

organisations, where the distance between those who formulate strategy and those 

who carry it out can be significant.” It may then make sense that when those who 

carry out strategy are left out of the planning process, it may be difficult for them to 

interpret the desired outcomes and also get emotionally involved in the execution of 

strategies they were left out during formulation. The Maintenance Department may 

also need to become involved in strategy formulation so that when, if need be, 

projects are formulated to achieve those goals, the workers therein become engaged 

and connected, leading to better results.  

 

While a considerable amount of investment in money is allocated for building new 

infrastructure in order to connect new customers, and although Eskom’s 

Maintenance Department is by far the best resourced in terms of funds and technical 

staff, interruptions of supply and lack of electrical connectivity is still prevalent in this 

area of business. The Electrical Maintenance Department generally has challenges 

in meeting the set deadlines in executing the maintenance infrastructure plan and 

within the set budget, hence the need to conduct a research project that will produce 

corrective recommendations. This view is reinforced by a recent report in the Fin24 

which stated that “On January 15, 2015 Eskom’s then CEO Tshediso Matona 

admitted that Eskom's policy to ‘Keep the Lights on’ meant that power station 

maintenance was neglected for years, and that South Africans will have to get used 

to electricity blackouts for the next four to five years ("Ramaphosa to oversee 

Eskom, SAA turnaround". Fin24). The specific reasons for such failure to maintain 

the power stations remain unknown.  
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This study is poised to identify the key problems, issues and challenges so that 

initiatives and strategies to address institutional and distribution challenges will be 

proposed in order. 

 

2.4.4  Generator maintenance management 

While debate is unending regarding the best approach to take in maintenance 

scheduling, a few approaches are considered here, namely ant colony, generator 

maintenance management, and generator, which have proven useful in other 

jurisdictions in studies around the globe. The general idea is to establish more 

innovative approaches that could improve service delivery in the Maintenance 

Division.  

 

Because of the increased demand for electricity, there is increased pressure on the 

need to expand system size, resulting in a number of generators and lower reserve 

margins, which renders generator maintenance management (GMM) more complex 

(Subramanian et al., 2011: 523). Schlünz and van Vuuren (2013) hold the view that 

“the generator maintenance scheduling (GMS) problem is the difficult combinatorial 

optimisation problem of finding a schedule for the planned maintenance outages of 

generating units in a power system”. Ekpenyong et al. (2012: 20) state that “The 

maintenance schedule of generators in power plants needs to match the electricity 

demand and ensure the reliability of the power plants at a minimum cost of 

operation”. Where this matching fails, a power utility such as Eskom manifestly acts 

against its own mandate. This problem augurs well with the fear of any South African 

around power-cuts, 2007–2016.  

 

The planned preventative maintenance of the power generating units in its 

generation system is a key focus area for an electricity utility such as Eskom. 

Schlünz and van Vuuren (2013) further provide the view that the “regular 

preventative maintenance of generating units is required in order to prolong the life-

expectancy of the generating units to secure safe operating conditions, and most 

importantly to reduce the risk of unplanned outages caused by generating unit 

failures”. Several approaches have been researched and reported as being the best 
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ways to conduct generator maintenance management. This is important, given that 

generators constitute an important component of the maintenance management 

mandate, which is critical in that it influences whether or not unplanned outages 

occur.  

 

The GMS problem is regarded as a mixed integer program with reliability as its main 

objective, though subject to constraints of maintenance windows, the meeting of the 

load demand together with a safety margin, the adherence to the available of the 

maintenance crew and reporting exclusion constraints (Schlünz & van Vuuren, 

2013).  

 

2.5  The relationship between project management and strategy 

implementation. 

This study is concerned with the relationship that exists between strategy 

implementation with particular focus on maintenance of infrastructure and project 

management. There is a dearth of literature that seeks to analyse the relationship 

hence the challenge this study is faced with.  

 

Project management is different from operations management because of its 

ongoing organisational setup that performs activities to produce a product or supply 

services. Furthermore, operations are permanent endeavours that produce repetitive 

outputs, which is similar to the setup in Eskom’s Maintenance Department, and 

which thus affects the delivery of electricity on an ongoing basis. In contrast, projects 

are temporary and help the business to meet organisational goals and to respond 

quickly and easily to the external environment. There have been growing numbers of 

organisations lately that have applied project management to change operations, 

maintenance, production, and services to meet business needs and respond to 

challenges. It is therefore important for any customer centric organisation to 

strategically factor project management principles with emphasis on project life 

cycle, leadership and management in order to meet customer’s expectations. 
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2.1.2 Project Cycle 

Adams and Barndt (1978) published what they termed the Typical Project Life Cycle 

(illustrated in Figure 2.1 below) which goes through four stages, namely concept, 

development, execution and transfer phases.  

 

Figure 2.1: Typical Project Life Cycle 

Source: Adams and Barndt (1978) 

A typical project life cycle is illustrated above, as separated into its generally 

accepted four fundamental phases. The figure also lists the activities to be expected 

in each phase. The phase separations correspond to key decision points for 

purposes of executive-level control. 

 

2.1.2.1 Concept stage 

 

This stage, according to Adams and Barndt’s (1978) conceptions of the project cycle, 

is about gathering data, identification of needs, goal definition, practicality, 

economics, resources, strategies, risks, and alternative self-concept and approvals, 

as illustrated in Figure 2.1. These views are corroborated by the views of Larson and 

Gray (2011: 8) who term the first stage the ‘defining stage’ and postulate that, at this 

stage, the specifications of the project are defined; project objectives are 

established; teams are formed; and major responsibilities are assigned. This is the 
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stage where the projects that need to be executed to achieve organisational 

strategies are identified.  

 

The main challenge is always in accurately identifying the right projects that help the 

organisation to achieve its goals. This view is shared by J. P. Descamps, cited in 

Larson and Gray (2011: 24), who observed that project managers, who do not 

understand the role their project plays in accomplishing the strategy of their 

organisation, often tend to make the following serious mistakes: 

 Focusing on problems or solutions that have low strategic priority  

 Focusing on the immediate customer rather than the whole market place and 

value chain 

 Overemphasising technology as an end in and of itself, resulting in projects that 

wander off, pursuing exotic technology that does not fit the strategy or customer 

need 

 Trying to solve every customer issue with a product or service, rather than 

focusing on the 20 percent with 80 percent of the value (Pareto’s Law) 

 Engaging in a never-ending search for perfection that no one, except the project 

team, really cares about. 

 

It can be argued that the above challenges arise in poorly conceived projects at 

stage of the project cycle. Larson and Gray (2011: 24) further argue that “the second 

reason project managers need to understand their organization’s strategy is so they 

can be effective project advocates. Project managers have to be able to demonstrate 

to senior management how their selected project(s) contributes to the overall 

organisational goal”. 

Adams and Barndt (1978) warned that “less than satisfactory project performance 

and lack of control can frequently be traced to significant departures from the division 

of activities as shown. The so-called ‘fast-track’ approach to project implementation, 

i.e. the sequential procurement of separate design packages may be viewed as a 

departure. Nevertheless, for effective control each design package must still follow 
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the phases shown.” The battle is not always to get the acknowledgement that these 

steps ought to be followed – the challenge is to get everyone on board as to the 

understanding that these engender. The fact that some of the team members 

involved in Eskom work are not skilled in project management makes the burden of 

supervision even more cumbersome, as it not only involves the instruction of 

subordinates, but also the need to educate them on the implications of failure to 

adhere to project management guidelines.  

Mahadevan, Poorana, Vinodh and Paul (2010) hold the view that “Maintenance 

Management is a key function used by industrial systems that deteriorate and wear 

with usage and age”. The goal of maintenance management is to strive to increase 

the availability of equipment, facilities and assets, as well as overall effectiveness. 

The role of project management, especially at this stage, is to identify the projects 

that need to be conducted regularly to ensure that industrial systems do not 

deteriorate and wear with usage and age, and are maintained in good order for 

efficiency and effectiveness of load management.  

 

2.1.2.2 Development stage 

This is the stage that Adams and Barndt (1978) called the ‘development stage’, while 

Larson and Gray (2011: 7) instead termed it the ‘planning stage’. According to 

Adams and Barndt’s (1978) conception of it, the considerations at this stage, as 

illustrated in Figure 2.1 above, are: feasibility, objective/rationale, programme, 

schematics, sketches, outline drawings, work breakdown structure, resources, team, 

schedule, budget, cash flow, financing, reassessment of risks, alternatives, project 

charter, briefing, and go and no go decisions. However, Larson and Gray (2011: 7) 

explain that this stage, being the planning stage, engenders the following elements: 

the level of effort increases, and plans are developed to determine what the project 

will entail, when it will be scheduled, whom it will benefit, what quality level should be 

maintained, and what the budget will be. 

 

2.1.2.3 Execution stage 
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The stage of execution is termed as such because Adams and Barndt’s (1978) 

conception of it, as illustrated in Figure 2.1 above, is a stage involving: mobilising the 

team, planning and scheduling, technical requirements, work packages, detail design 

and specifications, procurement, executing the work, testing, resolving issues, 

progress monitoring, forecasts, reports and delivery facility. Adams and Barndt 

(1978) are in agreement with Larson and Gray (2011) in calling it the execution 

stage. The sound of this phrase is that it is the stage at which project plans are 

implemented. According to Larson and Gray (2011: 8), the execution stage involves 

the following: a major portion of the project work takes place – both physical and 

mental. The physical product is produced (a bridge, a report, a software program or 

maintenance work, in Eskom’s case). Time, cost, and specification measures are 

used for control. Is the project on schedule, on budget, and meeting specifications? 

What are the forecasts for each of these measures? What revisions/changes are 

necessary? 

 

2.1.2.4 Transfer stage 

This is the stage that Adams and Barndt (1978) termed the ‘transfer stage’, while 

Larson and Gray (2011) termed it the ‘closure stage’. Adams and Barndt (1978) 

identified the following characteristics, reflected in Figure 2.1 above: assemble the 

start-up team, training, finalise/test all systems, reviews and acceptances, transfer 

responsibility, settle all accounts, project review, reassign remaining team, archive 

lessons learned, close all records, and deliver final report. Larson and Gray (2011: 9) 

corroborated the views of Adams and Barndt (1978) by stating that closing includes 

three activities: delivering the project product to the customer, redeploying project 

resources, and post-project review. Delivery of the project might include customer 

training and transferring documents. Redeployment usually involves releasing 

project equipment/materials to other projects and finding new assignments for team 

members. Post-project reviews include not only assessing performance but also 

capturing lessons learned. While Larson and Gray (2011: 9) focus on delivery of 

project and handover, including training of client, Adams and Barndt (1978) 

emphasise the closure of records and delivery of a final report. The reviews 
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conducted Larson and Gray’s (2011: 9) conception this stage it is insufficient to leave 

out the need for reports that close the project to be conducted and submitted.  

 

2.1.3 Project leadership  

Project leadership entails supervision as an ongoing skills development agenda, 

given that each day and each project demand a different type of supervisory skills. A 

review of the views of Hersey and Blanchard (1988) illustrates the different stages of 

project leadership that require different levels of responsibility from supervisors and 

project team leaders, depending on the maturity levels of subordinates, measured in 

terms of high-direction and low-support requirements, at one extreme, and low-

support and low-direction requirements at the other extreme.  

 

 

Figure 2. 2: Stages of Project Leadership Development 

Source: Hersey and Blanchard (1988) 
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As illustrated in Figure 2.2 above, it is critical to realise stage 1, the ‘tell stage’, which 

is followed by stage 2, the ‘sell stage’, and then stage 3, the ‘gel stage’, which is then 

followed by stage 4, the self-directed work teams stage. The two extreme ends are 

the tell stage and SDWTs. The first represents a stage where subordinates require 

high direction, as they may be weak in interpreting their roles. This responsibility 

coincides with the Power System Engineering’s (2010) identified causes of project 

failure, especially “ill-defined goals and objectives, inadequate project management 

plan, poor management, and/or lack of management commitment, stakeholder 

conflict and poor communications.” The need to ‘tell’ is corroborated by Larson and 

Gray (2011: 14) who postulate that one of the major functions of portfolio 

management, among others, is to “Improve communication among all stakeholders”. 

The ability to groom workers to see their roles and responsibilities and execute on 

them is a great responsibility imposed on good project team leadership. Stage 2 

represents the stage at which project leaders confront people and control issues, 

and is characterised by struggle. This is why high direction and high support is 

required for team members. Once these stages are passed, there is a shift at stage 

3, for instance towards confronting issues instead of people, procedures and team 

orientation. The last stage requires more caring, trusting and flexibility by project 

leaders. These skills need to be constantly honed in project leaders.  

 

2.1.4 The Challenges of Strategy Execution in Eskom’s Maintenance Division 

In reviewing the challenges identified by Power System Engineering (2010) as being 

the main reasons for projects failing, the researcher identified the development ideas 

that reflect main challenges. The main failure causes identified are in the left side of 

the column in Table 2.1 below. The right side represents the elements that fall within 

the ambit of the project management discipline as solutions for the project 

management mandate in Eskom’s Maintenance Division. 

 

Table  0.1: Development areas for effective project management 

Cause of project failure Development areas for effective 

project management 

Ill-defined goals and objectives  Project planning skills  
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Inadequate, vague, or incomplete 

requirements  

Project budgeting skills  

Lack of a solid project plan  Project planning skills 

Inadequate project management plan, 

poor management, and/or lack of 

management commitment  

Project leadership skills  

No user ownership and lack of user 

input  

Stakeholder engagement  

Scope creep, and/or no change 

control system  

Project control skills  

Poorly defined roles and 

responsibilities  

Project planning skills  

Lack of technologically competent 

resources  

Project budgeting and resourcing skills  

Stakeholder conflict  Project leadership vis-à-vis stakeholder 

management  

Poor communications  Project leadership  

Limited or no risk identification and 

mitigation plan 

Project risk management skills  

The main elements that emanate from the right column in Table 2.1 are the 

following:  

 Project planning 

 Project budgeting and resourcing  

 Project risk management  

 Project leadership and stakeholder engagement  

 Project control.  

These elements are instructive from the views of experts such as Larson and Gray 

(2011: 14), and represent those elements that need attention in effective project 

management efforts.  
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In assessing the causes of project failure identified by Power System Engineering 

(2010), the researcher identified development areas that need to be developed and 

these are illustrated in Table 2.1 above, in the right column. These are areas where 

Eskom would experience project failure, if they are not thoroughly addressed and put 

into practice to identify correct projects, and to ensure that project planning is 

employed, resourcing projects, including project budgeting, is conducted 

professionally, and that project leadership is exercised. The course have attended 

has helped to highlight the importance of all areas of the project cycle that enhance 

project execution. Adams and Barndt (1978) published what they termed the ‘Typical 

Project Life Cycle’ (illustrated in Figure 2.1 above), which goes through four stages, 

namely concept, development, execution and transfer phases.  

 

There are several challenges that power companies are faced with in their 

maintenance divisions, being how to keep equipment, generators and plant running. 

This objective is not always achieved because of inefficiencies associated with poor 

maintenance work.  

 

Shah and Jutras (2010) hold the view that “effectively managing all assets in a 

predictive manner stands out as a critical challenge facing many companies in the 

power, energy & process industries, including oil & gas, utilities, petrochemicals and 

metals & mining”. A similar view is shared by Enemuoh and Omidiora (2007) who in 

the same vein argue that failure to manage such assets reduces product quality, 

often leading to the abrupt occurrence of unplanned shutdowns. Coupled with 

insufficient generating capacity, emergency maintenance has been responsible for 

unplanned shutdowns, commonly known as load-shedding episodes in South Africa. 

As pointed out above, assets such as generators, transformers (Power, CT & VT); 

power lines, circuit breakers, earth switches, switch disconnectors, and isolators 

(Enemuoh & Omidiora, 2007) are worth billions of dollars, and companies in this 

sector are struggling to manage effectively in the grip of tight capital and operational 

budgets (Shah & Jutras, 2010). The challenge often stretches from a project for the 

acquisition of new assets to the upgrading and maintaining existing assets. The 

ability to ensure that such projects are completed within budget and on time impacts 
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tremendously on asset utilisation and reliability, throughout the lifecycle of the asset, 

and thus helps to sustain profitability, even when operating in a most troubled 

economy (Shah & Jutras, 2010). 

 

In a seminal and enlightening study conducted by Aberdeen (Shah & Jutras, 2010), 

which sought to distinguish the Leaders and Followers in managing projects in asset-

intensive organisations, four key performance criteria were used: delivering projects 

(1) on-time and (2) on-budget, scheduled downtime for (3) complex and (4) routine 

(daily) work. The first two factors were held to play heavily in Aberdeen's 

determination of top performance. In addition, in order to understand the 

effectiveness of the maintenance within an organisation, we should also factor in 

scheduled downtime for complex and routine (daily) work. By combining these two 

perspectives, we identify the Leaders in managing projects for delivering asset 

reliability (Shah & Jutras, 2010). 

The study by Aberdeen (Shah & Jutras, 2010) found that “Leaders who constituted 

Top 30% of aggregate performance scored as follows: 87% of their projects 

delivered within budget; 79% of their projects delivered on time or early; 13% 

reduction in scheduled downtime for complex work and 18% reduction in scheduled 

downtime for routine work”. On the other hand, the “Followers categories who 

constituted the remaining 70% of aggregate performance scored as follows: 62% of 

the projects delivered within budget; 56% of the projects delivered on time or early; 

6% increase in scheduled downtime for complex work and 2% increase in scheduled 

downtime for routine work.” It is evident that the issues of cost, time, quality, and 

quantity in project management are major considerations. 

The issues of cost and budget are a major concern in project management. An 

earlier study by Cable, Ordonez, Chintalapani and Plaisant (2004) confirmed the 

importance of portfolio management in ensuring cost management, or containment, 

as reflected later in the Shah and Jutras (2010) study. It is further held that “Project 

portfolio management (PPM) is the art and science of applying a set of knowledge, 

skills, tools, and techniques to a collection of projects, in order to meet or exceed 

needs and expectations of an organization’s investment strategy.” Arguably, these 

principles are applicable in an organisation which project manages its strategy 
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execution process. In that regard, project portfolio management can be thought of as 

having three main objectives: 1) portfolio value maximisation, 2) balance within the 

portfolio, and 3) strategic alignment. First, value maximisation deals with the 

resource allocation to maximise the value of the portfolio in terms of company 

objectives, such as profitability. This is what Shah and Jutras (2010) proffer, in that 

the projects should be completed within budget. Anything that exceeds budgets will 

definitely lead to a loss. At the same time, there should be a balance of projects in 

terms of parameters, such as risk versus reward or breakdown by project type. 

Equally important is the point that the final portfolio of projects should align with the 

business’ strategy, and that all projects be “on strategy” (Cooper, Edgett & 

Kleinschmidt, 1998). In examining project execution, this study seeks to establish the 

alignment of the Maintenance Division to the overall strategy of Eskom. If 

maintenance work fails to meet its obligations in terms of cost, time, quality, and 

quantity. Such alignment is not possible if there is no collaboration and 

standardisation (Shah & Jutras, 2010).  

Leading companies ensure that they place premium focus on collaboration and 

standardisation to ensure that these areas are closely aligned and should be 

connected as such (Shah & Jutras, 2010). Shah and Jutras (2010) found that “asset 

management is not the job of a single group or department in an organization but an 

interdependent function. Various functional teams within an organization such as 

maintenance, engineering, project planning, safety, production, financial auditing and 

reporting, have a part to play in delivering projects on time and on budget. This 

engenders a collaborative effort across these different functions and departments 

and is even more critical in projects of extended duration and complexity, which 

involve outside service providers in the lifecycle of the project” (Shah & Jutras, 

2010). The foregoing could only work if the whole organisation is sensitised to the 

meaning, role and process of project management in delivering value.  

  

2.1.5 Relationship between Project Management and Strategy Implementation 

in Eskom’s Maintenance Division  
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From the foregoing, it can be concluded that project management works well in 

executing strategy, especially in situations where tasks can be broken down into 

units, the execution of which contributes to the attainment of overall goals. Project 

management follows a set of calculated steps to achieve goals. The first task of 

project management is to define the tasks. The use of tools, such as ACO discussed 

above, can help in identifying the shortest steps required to execute tasks.  

 

It is clear that firms that use heavy-duty complex equipment such as a power system 

rely a lot on project management to ensure goals are achieved. The study by Shah 

and Jutras (2010) showed that leading companies invest much in project 

management to ensure that its goals are achieved. They established the view that 

managing projects in asset-intensive organisations utilises four key performance 

criteria: delivering projects (1) on-time and (2) on-budget, with scheduled downtime 

for (3) complex and (4) routine (daily) work. 

 

The following elements are of critical importance for ensuring that project 

management does indeed help strategy execution in the Maintenance Division.  

 

First, it is important to recognise the relationship between project management and 

strategy implementation within Eskom’s Maintenance division. Experts, such as 

Larson and Gray (2011); Meredith and Mantel (2009: 9); Longman and Mullins 

(2004) and (2004: 2); and Pennypacker and Ritchie (2005), emphasise the 

importance of recognising the point that project management does get strategy 

executed more easily than any other approach does, if well planned, resourced and 

executed. The recognition part is critical to the importance of project management so 

as to ensure that the Maintenance Division in Eskom runs efficiently. 

 

Second, applying project management as a discipline applicable to resolve the 

identified challenges is well documented in the literature. Longman and Mullins 

(2004) advance the view that project management should not be overlooked as a 

strategy for executing strategy. Most organisations that have undertaken project 

management to implement their strategies have achieved phenomenal results, 

where it was planned and executed well (Larson & Gray, 2011; Meredith & Mantel, 

2009: 9). 
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Third, for project management to work, it is imperative to apply standard 

methodology to organising, planning, monitoring and controlling task-based work 

designed to deliver a specific outcome. Furthermore, Velasquez et al. (2011) hold 

the view that the use of correct cost-effective methods and strategies is just as 

important for achieving determined levels of electricity reliability. These strategies 

include: break down its goals into small projects; define specific and measurable 

objectives; track and report on organizational resources allocated to the strategic 

plan; define clear roles and responsibilities of staff in strategy focused projects; 

provide adequate communication with all staff involved in strategy focused projects; 

plan for the unexpected; measure progress through project waypoints; evaluate and 

monitor strategy using project management; provide a methodology for tracking 

actual vs. estimated work effort, delivery of anticipated outcomes, budgetary and 

performance metrics, benefit realization and milestone-based funding gates; train all 

staff on project management in strategy execution and to align remuneration of staff 

to performance (Velasquez et al., 2011).  

 

2.1.6 Strategies to improve facilities Maintenance  

 

This study has discussed strategies and techniques required to ensure that service 

delivery is at its best in Eskom’s Maintenance Division. It should be noted that the 

Maintenance Division is responsible for ensuring that the electricity that is generated 

flows to the customer. When equipment, such as generators, transformers (Power, 

CT & VT); power lines, circuit breakers, earth switches, switch disconnectors; and 

isolators  according to Enemuoh & Omidiora, (2007) malfunction, it does not matter 

how much capacity there is because service will nevertheless be hindered. The 

strategies that could work to improve service delivery in Eskom’s Maintenance 

Division are partially provided in the recommendations of the study by Shah and 

Jutras (2010), which are briefly considered below. 

 

First, there is a need for the establishment of collaboration and synergies among 

functional teams. Given the fact that various functions, including maintenance, 

marketing, engineering, and finance, work towards one goal, it is instructive for them 

to be collaborated upon. Shah and Jutras (2010) proffer the view that “managing 
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projects requires a variety of teams working together towards a common goal. 

Policies ought to be established that ensure such a synergistic whole is established.” 

It would be critical to ascertain whether this is a current practice within Eskom, let 

alone its Maintenance Division, to ascertain why there may be some operational 

challenges.  

 

Second, there is need for alignment of operational performance with the corporate 

performance of the enterprise. This is when the bottom line is achieved through the 

frontline. All projects undertaken at operational levels, in essence at the Maintenance 

Division level, should be measured in view of their contributions to the attainment of 

corporate goals (Shah & Jutras, 2010).  

 

Third, investment should be made in project management solutions that provide for 

real-time visibility into project data. Given the complexity and interconnectedness of 

the movement of functions within the Maintenance Division and Eskom at large, it 

often proves very difficult to effectively manage projects when the necessary tools to 

schedule resources, manage and report against project delivery, and control costs, 

are lacking (Shah & Jutras, 2010). Investing in automated project planning and 

costing and reporting processes enables employees to gain real-time visibility into 

these important stages of any given project and thus enhance their ability to work 

collaboratively with other functional groups in order to deliver projects on time and on 

budget (Shah & Jutras, 2010). Without such investment, it may continue to be costly 

to work on projects that deliver on the Maintenance Division’s mandate.  

 

Fourth, the establishment of a risk management strategy to providing predictive 

insights is instructive to manage risk across the enterprise. This approach ordinarily 

helps to have a structured process of identifying, quantifying and prioritising risk and 

have procedures in place to mitigate the risks that have the most impact on the 

organisations success (Shah & Jutras, 2010).  

 

Fifth, investing in Enterprise Asset Management (EAM) solutions to improve 

maintenance processes and performance is required in Eskom’s Maintenance 

Division. Shah and Jutras (2010) hold the view that “optimized decision-making is 

achievable when critical asset data as actionable intelligence to key decision-makers 



Page | 59  
 

is available. Such actionable intelligence ought to be relevant and timely data 

presented in the proper context. Investing in an EAM solution provides enhanced 

visibility and planning capabilities to maintenance and operations employees, and 

allows them to more quickly move from reactive to predictive based maintenance 

processes. This will be a key in reducing scheduled downtime and costs” (Shah & 

Jutras, 2010). 

 

2.2 Summary  

 

This chapter presented a literature review regarding the applicability of project 

management within projects, including the challenges leading to failures in project 

and strategic view. The chapter started by dealing with the meaning of infrastructure 

maintenance. It was established that there is no single definition of infrastructure 

maintenance. Various definitions were considered leading to the adoption of a 

working definition which states “planned, budgeted and implementation of repair, 

replacement, refurbishment, renewal and general upkeep of infrastructure and safety 

systems for purposes of keeping equipment running longer, more efficiently and 

safely as the combination of an aging infrastructure and capacity constraints.” This 

study favours this definition because it combines the elements found in definitions by 

Barret and Baldry (2003); Nhlapo (2006:42); Xia, Zhang and Cass (2012:24) and 

CIDB (2017). The chapter identified various challenges associated with maintenance 

including poor planning, resource constraints and lack of top management 

involvement. Various types of maintenance were identified and namely maintenance, 

comprising preventive, predictive, condition-based maintenance, corrective, 

emergency and routine maintenance (Horner, EI-Haram & Munns (1997); Coetzee 

(2000); Szuba & Young (2003:74); Grasmick et a/. (2008:5); Mahmoudi, El Barkany 

and El Khalfi (2014) and Morte (2016)). The chapter also discussed the use of 

project management in implementing strategy, focusing on implementation of 

infrastructure projects. The role of organisational structure, project planning, work 

breakdown structure, leadership and scoping were identified as critical components 

of project management. The next chapter presents the methodology for this study.  
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CHAPTER 3  

RESEARCH METHODOLOGY 

3.1 Introduction 

Research methodology is a critical element in the execution of any research 

mandate. This chapter describes the procedures that were utilised to collect the data 

used in the study to assess the status of project management in executing strategy 

in Eskom’s Maintenance Division. It is organised into six sections. Section one 

presents a description of the study site and the units of analysis, and section two 

profiles the study sample and the methods used to select it. The third and fourth 

sections focus on the techniques of data collection and the methods utilised to 

analyse the data, respectively. The fifth section presents ethical considerations, 

while the limitations of the study are the subject of section six.  

 

As illustrated in Figure 3.1 below, research follows a logical sequence, which starts 

by identifying and discussing theory, followed by the formulation of a hypothesis that 

is informed by the theory. In turn, a research design has to be identified which helps 

to test the hypothesis by comparing it against the theory. Measures of concepts have 

to be devised, alongside selecting a research site and respondents who will respond 

to the questions of the study. 

 

Figure 2. 3: Quantitative Research 
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Source: Steinberg (2000) 
 
Data must be collected from the identified site and prepared for analysis. In the case 

of this study, data was collected from the student population at Eskom to ascertain 

the challenges they face with regard to strategy implementation. Data analysis must 

be conducted as per this theory leading to the drawing of conclusions and reporting 

(Steinberg, 2000). 

3.2 Research Philosophy  

A research philosophy refers to beliefs about the approach to be used to gather, 

analyse and use data about a phenomenon. Data collection methods, data analysis 

and reporting are critical elements of research processes that emanate from a given 

philosophy, such as positivism, interpretivism or critical realism. This is shown in 

Table 3.1 below and was adopted for this study. In Table 3.1, the approaches in the 

different layers presuppose dependencies while it suggests a research design that 

should be developed from the top down, starting with the outside layer (adopting a 

research philosophy) and thereafter peeling away each layer until the fifth layer is 

reached (defining data collection methods) (Saunders, Lewis, & Thornhill, 4th 

Edition., 2007, p. 83) . 

 

Table  0.1: The Research Onion Layers 

Layer  Approaches 

1. Research philosophy Positivism, Interpretivism (or Phenomenology), 
Realism 

2. Research approaches Deductive, Inductive 

3. Research strategies Experiment, Survey, Case Study, Grounded 
Theory, Ethnography, Action Research 

4. Time horizons Cross Sectional, Longitudinal 

5. Data collection methods Literature Analysis, Survey Questionnaire, 
Interview, Observation, Focus Groups 

Source: Adapted from Saunders, Lewis & Thornhill (2003: 83). 

 

This study utilises the positivist approach to conduct the research. Positivism is 

derived from the concept ‘positive’. Early positivists had a positive view of science, 

by which they believed science would enlighten people and make the world a better 

place (Du Plooy-Cilliers, Davis & Bezuidenhout, 2014: 46). Interpretivism, on the 

other hand, developed out of the reaction to the shortcomings of positivism, in 
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particular in its application to social sciences. The argument is that people are 

different from objects. Positivism can be seen as an approach of the natural 

sciences. Positivism advocates for the application of natural sciences to the study of 

certain phenomena, including social phenomena. Interpretivism is a qualitative 

approach to research that seeks to understand social phenomena (Du Plooy-Cilliers 

et al., 2014). Despite all the views, it still stands to reason that for this study to obtain 

objective results, a quantitative research philosophy needed to be adopted.  

 

3.3 Research Design  

In view of the above, this study applied quantitative research approach to collect and 

analyse data.  

 

This study applied survey questionnaires as a data collection tool. The research data 

was collected through emails which were sent to the respondents to complete 

through an electronic system called ‘SharePoint’. The respondents completed the 

questionnaires and the resulting dataset was captured into the system and was 

made retrievable through Microsoft Excel. The respondents comprised a sample of 

47 employees, drawn from a population of 790 employees who deal with projects in 

both the Asset Creation and the Maintenance Divisions of Eskom in KwaZulu-Natal. 

 

The questionnaire component of the quantitative method research was used. 

 

Thus this study utilised the following sequence in compiling the questionnaire (Diehl 

& Gay, 1991):  Identify the research goals, as specifically as possible; Determine the 

sample size of the target population; Develop the questions and design the layout of 

the questionnaire; Validate the instrument; and Test the questionnaire on a subset of 

the sample population. 

3.4 Data Collection Tools  

The survey method was employed to collect the data analysed by this study. 

Specifically, the study utilised a self-administered questionnaire, which derived the 

respondents’ attitudes on the subject under investigation. Questions were for the 
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most part pre-coded, and therefore closed ended. Close-ended questions are 

preferred because they provide greater uniformity of responses and are easier to 

process (Du Plooy-Cilliers et al., 2014; Nichmias, 1992: 185; Monette, 1990: 11; 

Hussey & Hussey, 1997). 

 

The Questionnaire consisted of five sections, i.e. respondent’s profile; project status; 

factors contributing to the project failures; perception regarding project management; 

and risk management within project management. The questionnaire tool is attached 

in Appendix A. 

 

Questionnaires were sent directly to respondents through emails so that the 

questionnaires could be completed in the SharePoint system, where the data was 

captured at the same time. The data was then downloaded into Microsoft Excel for 

analysis. To ensure that the respondents were personally aware of the need to 

complete the questionnaires, the respondents were regularly reminded to complete 

the questionnaires via an automated electronic email. Walliman (2005: 282) 

recommends that such reminders be given and engagement be made with 

respondents in completing questionnaires, or that questionnaires be personally 

delivered, which helps in assisting with difficult questions, and also notes that 

personal persuasion helps to ensure a higher response rate (Walliman, 2005: 282). 

Accordingly, the researcher personally delivered the questionnaires, with the 

assistance of supervisors of sections. 

 

3.5 Population 

Population is the entire area of the study. Eskom’s KwaZulu-Natal maintenance 

division comprises some 3000 employees, who are regarded as constituting the 

population total of the study. The role of the division is to manage, supervise, and 

coordinate maintenance projects within Eskom. Thus, the population includes 

section managers, supervisors, coordinators, senior engineers, clerk of works and 

project managers.  
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3.6 Sampling and Sample size 

The study applied Simple Random sampling to select 47 participants to participate in 

this study. Simple Random Sampling is a probability sampling method in which all 

the objects have an equal chance of being selected. This sampling was calculated 

using a precision-based method with a 95% confidence interval and 0.05 error 

margin. The sample was drawn from a target population that had a total population 

of 3000 members. 

 

The sample size was calculated using the following formula according to Curran, JM, 

(2012):  

 

𝑛 =
(𝑧2×𝑝(1−𝑝))

𝑒2 …………………..(5) 

where n is the sample size required, 

Z = value from standard normal distribution corresponding to desired confidence 

level (Z=1.96 for 95% CI) 

P is expected true proportion 

e is desired precision (half desired CI width). 

Inputs   

Estimated Proportion (p) 0,3 

Desired precision (e) 0,132 

Confidence level (CI) 0,95 

Population size (N) 3000 

Results   

 
  

Sample size required for Population size 
of 3000 47 

 

This was calculated and verified using EpiTools epidemiological calculators. 

 

Response rates were calculated to determine the appropriate method of analysis, 

which is presented in the section that follows. 
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3.7 Data Analysis Methods  

The bulk of the variables analysed in the study were measured using Likert-type 

scales. Respondents were asked to rate each item on a scale with four response 

points, coded from “strongly agree” [4] to “strongly disagree” [1], measured on a 

scale with five response points, coded from “of great importance” [5] to “not 

important at all” [1], or on a four-point scale coded “extensively” [4] to “very little” [1]. 

The data realised by the study was analysed utilising the Statistical Package for 

Social Sciences (SPSS) quantitative data analysis software. It was expected that the 

analysis would be mainly descriptive and involve the computation and utilisation of 

descriptive statistics, especially frequency distributions, percentages and means. 

These were used to construct a descriptive profile of the respondents studied and of 

their views about the subject of the study.  

 

The data analysis undertaken was mainly descriptive in nature, utilising frequencies, 

relative frequencies, means and standard deviations. Descriptive coefficients 

summarise a given dataset, which can be either a representation of the entire 

population or a sample of it. Descriptive statistics are broken down into measures of 

central tendency and measures of variability or spread. Measures of central 

tendency include the mean, median and mode, while measures of variability include 

the standard deviation or variance, the minimum and maximum variables, and the 

kurtosis and skewness. 

 

Descriptive statistics are used to repurpose hard-to-understand quantitative insights 

across a large data set into bite-sized descriptions. All descriptive statistics, whether 

they be the mean, median, mode, standard deviation, kurtosis or skewness, are 

either measures of central tendency or measures of variability. These two measures 

use graphs, tables and general discussions to help people understand the meaning 

of the data being analysed. Measures of central tendency describe the centre 

position of a distribution for a data set, while measures of variability aid in analysing 

how spread-out the distribution is for a set of data, which this study will explore 

through the dataset collected.  

A bivariate Pearson correlation (r) was applied to determine the correlation between 

time estimation and project status.  
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The study applied a t test to test the hypothesis of the study. The response rate was 

97.8%, that is, of the 47 respondents expected, 46 respondents were able to 

complete the questionnaires. Thus a t distribution was used to compare the mean 

scores on between agree and disagree by applying the one-sample t test. The t-tests 

are used to assess the significance of individual specifically testing the null 

hypothesis that the mean score is zero. This involves finding the standard error, 

degrees of freedom, test statistic, and the p-value associated with the test statistic. T 

distribution is useful in analysing small parametric quantitative data with 60 or less 

respondents, while a higher than 60 sample size would consider a different kind of 

test from a t distribution.  

 

Thus data analysis started by analysing the respondents profile, project status, 

failures, perception and risk profiling by applying descriptive statistics and 

representing these in a graph or tables. T test was applied on failures and 

perception. 

 

3.7.1 T test 

Investopedia (2019) a t-test is a type of inferential statistic used to determine if there 

is a significant difference between the means of two groups. A t-test is mostly used 

when the data sets. A t-test is used as a hypothesis-testing tool, which allows testing 

of an assumption applicable to a population.  

 

A t-test looks at the t-statistic, the t-distribution values, and the degrees of freedom 

represented by n-1 to determine the probability of difference between two sets of 

data. To conduct a test with three or more variables, one must use an Analysis of 

Variance (ANOVA). 

 

Calculating a t-test requires (1) the difference between the mean values from each 

data set (called the mean difference), (2) the standard deviation of each group, and 

(3) the number of data values of each group. The one-way analysis of variance 

(ANOVA) which is applied in this study is used to determine whether there are any 

statistically significant differences between the means of three or more independent 

(unrelated) groups. The t- test is presented as follows: 
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𝑡 =  
𝑥 ̅ − 𝜇0

𝑠

√𝑛

… … … … … … … … … … … … . . (1) 

Where t stands for the t distribution; �̅� is a sample mean; 𝜇 – is the population mean; 

s – is the sample standard deviation; n is the sample size.  

 

The t test was done by testing the null hypothesis that the mean score for a 

particular question was equal to 3. If the difference between the two values was 

statistically significant from zero, and provided the mean score calculated from the 

data was less than 3, then the results would provide a scientific proof that 

respondents agreed with the statement. If the difference was not significant, it would 

mean that they were undecided or neutral. On the other hand, if the difference was 

significant and the mean score was more than 3, then it would mean that the 

respondents disagreed with the statement. The level of significance used was 0.05. 

 

H0, which is the null hypothesis, is rejected if the t calculated is greater than t statistic 

(Found in the statistical tables for a t distribution.  

The study failed to reject H0 if the t calculated is less than the t statistic.  

 

ANOVA is used to compare differences of means between more than 2 groups. It 

does this by looking at variation in the data and where that variation is found. 

Specifically, ANOVA compares the amount of variation between groups with the 

amount of variation within groups according to Fay and Proschan, (2010). 

 

The fundamental technique is a partitioning of the total sum of squares SS into 

components related to the effects used in the model. The model for a simplified 

ANOVA with one type of treatment at different levels is as follows:  

 

𝑆𝑆𝑇𝑜𝑡𝑎𝑙  = 𝑆𝑆𝐸𝑟𝑟𝑜𝑟 + 𝑆𝑆𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑠  …………………. (2) 

 

The number of degrees of freedom (DF) can be partitioned in a similar way:  

𝐷𝐹 = 𝐷𝐹𝐸𝑟𝑟𝑜𝑟 +  𝐷𝐹𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑠  ……….. ……….(3) 
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The F-test is used for comparing the factors of the total deviation. For example, in 

one-way, or single-factor ANOVA, statistical significance is tested for by comparing 

the F test statistic:  

F = variance between treatments variance within treatments given by: 

……………..(4) 

 

3.8 Validity and Reliability  

Reliability is the extent to which data collection technique(s) will yield consistent 

findings, and similar observations could be made or conclusions reached by other 

researchers (Saunders, Lewis & Thornhill, 2012:112). To ensure that the data 

collection instrument yields similar results, if it were to be applied by a different 

researcher or in a different context, this study will employ Cronbach’s alpha to test 

for reliability for the quantitative data collected through the self-administered 

questionnaire.  

 

Validity refers to the issue of whether or not an indicator that is devised to measure a 

concept if it continues to measure what it is intended for. Various ways can be 

employed to measure validity, i.e. face validity, concurrent validity, predictive validity, 

construct validity, and convergent validity. This study intends to measure construct 

validity where the hypotheses are stipulated. For the quantitative data, a scientific 

method will be used to analyse the data and validate that the results using 

appropriate tests under quantitative techniques (Saunders, Lewis & Thornhill, 

2012:112). 

 

The pilot testing of research instruments and use of quantitative techniques is aimed 

at ensuring that the study brings out valid and reliable outcomes. Quantitative 

techniques are known for bringing out valid quantitative outputs, (Du Plooy-Cilliers et 

al., 2014). The use of closed-ended questions in a questionnaire is intended to 

ensure that valid information is collected from respondents on the subject under 

investigation, while causal and comparative data will emerge to test what is under 
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discussion. The use of tests and pre-tests is employed to ensure that any 

ambiguities in questions asked will be eliminated. 

 

 

3.9 Ethical Measures  

This study is guided by fundamental ethical considerations that relate to responsible 

research in human sciences. The permission to use Eskom’s name and publication 

was granted and this is in line with Neuman (2007) who holds the view that ethics 

cover the concerns, dilemmas, and conflicts over the proper way to conduct 

research. Ethics are helpful in defining what is or is not legitimate to do, or what 

“moral” research procedure involves. These views are consistent with those 

expressed in the Collins Concise Dictionary (2018), which defines ethical practices 

as being in accordance with principles of conduct that are considered correct, 

especially those of a given profession or group. While the researcher may have 

wanted to gain as much information from respondents as possible, he respected the 

fact that participants have the right to refuse to participate.  

 

By its nature, this study did not in any way expose the respondents to any danger. 

The researcher took a number of steps to uphold ethics. First, the researcher 

informed respondents about the study and what it is all about. Its objectives were 

outlined to them, including the purposes of the study, before their consent to act as 

subjects was sought. Second, the researcher made it very clear that participation in 

the study was voluntary. The respondents were informed that they were not being 

coerced to take part in the study and that they had the liberty to say ‘no’ to the 

request for them to serve as respondents. Third, the respondents who accepted to 

serve as respondents were guaranteed anonymity and confidentiality. This was 

accomplished through a number of ways. For instance, no response from a particular 

respondent was analysed (used) separately. Furthermore, no names or any 

information that could be used to identify particular respondents is employed in 

reporting the research findings. Rather, information from each respondent is reported 

only in combination with that from all other respondents. The researcher also 
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guaranteed that the survey questionnaires would be destroyed at the end of the 

study and that answers to all questions would be kept completely confidential.  

 

3.10 Conclusion 

This Chapter presented the research methodology used in this study, covering how 

the sample was drawn, the data collected, and how it was analysed. The next 

chapter presents result and interpretations.  
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CHAPTER 4  

DATA ANALYSIS AND INTERPRETATION OF RESULTS  

4.1 Introduction  

This chapter presents results and interpretation according to the methodology 

presented in Chapter 3 of this study. The response rate for the data collection was 

97.8%, i.e. 46 of 47 expected responses. Following are the results and interpretation 

of the study. 

 

4.2 Demographical information of the respondents 

4.2.1 Job title 

 

Figure 4. 1: Job title 

 

Responses were received from 3 (15.78%) sector managers; 3 (15.78%) clerks of 

works; 2 (10.53%) project co-coordinators, and each (5.26%) of the following: Senior 

Engineer Refurbishment; Field Engineer, Programme Manager, Zone Manager, 
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Project Manager, Plant Performance Manager, FSE Engineer Prof Electrical, 

Environmental Manager, Technician, Plant Maintenance Management and Snr 

Supervisor CNC.  

4.2.2 Level of experience in the company  

 

Figure 4. 2: Period of service in the company 

 

Most of respondents (40%) have been within the power utility for a range between 10 

to 20 years followed by 36% who had been with the organisation between 6 to 10 

years. Some 15% of respondents had been with the company for more than 20 

years. 

4.2.3 Level of experience within the Programme management environment 

The majority of the respondents had been with the Company for less than 20 years: 

42% had between 10 and 20 years of service, followed by 37% with 6 to10 years of 

service. Those with more than 20 years of service accounted for 11%, while a similar 

percentage had below 5 years of service.  
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Figure 4. 3: Period of service within the project management environment 

 

The majority of respondents had been within the programme management 

environment for less than 20 years: 41% had less than 5 years of service similar to 

those between 6 to 10 years, and 17% had between 11 and 20 years of experience. 

The fewer respondents with 11 and 20 years of experience have potentially huge 

challenges in terms of experience required to execute maintenance projects within 

Eskom. CIDB (2007:9) noted this problem related to infrastructure maintenance in 

state owned enterprises. It was established that “a large proportion of their trained 

staff, particularly their technical staff, will be retiring in the next 10 years, taking with 

them much of the institutions' skill, experience and institutional memories.” This 

could point to a problem Eskom is faced with now especially that majority lack the 

requisite experience required to take the organisation to a place where projects are 

executed effectively. 
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4.2.4 Period of service within a Maintenance and Operations environment  

 

Figure 4. 4: Period of service within a maintenance and operations environment 

 

Results shows that 48% of respondents had been within a Maintenance and 

Operations environment for less than 5 years and 35% for between 6 to 10 years, 

while 15% are between 11 and 20 years of experience. The majority of respondents 

had relatively moderate experience within a maintenance and operations 

environment.  
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4.2.5 Academic qualification  

 

Figure 4. 5: Academic qualifications 

 

The majority of respondents held a diploma and certificate (52%), compared with 

35% bachelor’s degree, and 10% with postgraduate degrees. Only 2% of 

respondents had matric as the highest qualification.  

 

4.2.6 Job title by qualification  

Table  0.1: Job title by qualification 

  Highest qualification 

  
Honours 
degree 

Bachelor 
degree 

Diploma 
/Certificate 

Masters 
or 
doctoral 
degree Matric Total 

Senior Engineer Refurbishment 1 0 0 0 0 1 

  2,17% 0,00% 0,00% 0,00% 0,00% 2,17% 

Sector Manager 1 1 1 0 0 3 

  2,17% 2,17% 2,17% 0,00% 0,00% 6,52% 

Field Engineer 0 1 0 0 0 1 

  0,00% 2,17% 0,00% 0,00% 0,00% 2,17% 

Clerk Of Works 0 2 11 0 0 13 

  0,00% 4,35% 23,91% 0,00% 0,00% 28,26% 

Programme Manager 0 1 0 0 0 1 

Honours degree 
9% 

Bachelor degree 
35% 

Diploma 
/Certificate 

52% 

Masters or 
doctoral degree 

2% 

Matric 
2% 
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  0,00% 2,17% 0,00% 0,00% 0,00% 2,17% 

Zone Manager 0 1 0 0 0 1 

  0,00% 2,17% 0,00% 0,00% 0,00% 2,17% 

Project Manager 0 1 0 0 0 1 

  0,00% 2,17% 0,00% 0,00% 0,00% 2,17% 

Plant Performance Manager 0 1 0 0 0 1 

  0,00% 2,17% 0,00% 0,00% 0,00% 2,17% 

Project Co-ordinator 1 2 3 0 0 6 

  2,17% 4,35% 6,52% 0,00% 0,00% 13,04% 

FSE Engineer Prof Electrical 0 1 0 0 0 1 

  0,00% 2,17% 0,00% 0,00% 0,00% 2,17% 

Environmental Manager 0 1 0 0 0 1 

  0,00% 2,17% 0,00% 0,00% 0,00% 2,17% 

Technician 0 0 1 0 0 1 

  0,00% 0,00% 2,17% 0,00% 0,00% 2,17% 

Plant Maintenance Management 0 0 0 0 0 0 

  0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 

Snr Supervisor CNC 0 0 1 0 0 1 

  0,00% 0,00% 2,17% 0,00% 0,00% 2,17% 

Senior Advisor Project Management 0 0 0 1 0 1 

  0,00% 0,00% 0,00% 2,17% 0,00% 2,17% 

Project Management Officer 0 1 0 0 0 1 

  0,00% 2,17% 0,00% 0,00% 0,00% 2,17% 

Ass Officer project control 0 0 1 0 0 1 

  0,00% 0,00% 2,17% 0,00% 0,00% 2,17% 

Project Scheduler 0 1 2 0 0 3 

  0,00% 2,17% 4,35% 0,00% 0,00% 6,52% 

PTO/ Acting Senior Supervisor 0 0 1 0 0 1 

  0,00% 0,00% 2,17% 0,00% 0,00% 2,17% 

Senior Supervisor 0 1 2 0 0 3 

  0,00% 2,17% 4,35% 0,00% 0,00% 6,52% 

Field Services Engineer 1 0 0 0 0 1 

  2,17% 0,00% 0,00% 0,00% 0,00% 2,17% 

Project Controller 0 1 0 0 0 1 

  0,00% 2,17% 0,00% 0,00% 0,00% 2,17% 

PTO 0 0 1 0 1 2 

  0,00% 0,00% 2,17% 0,00% 2,17% 4,35% 

Total 4 16 24 1 1 46 

  8,70% 34,78% 52,17% 2,17% 2,17%   

 

The majority of bachelor’s degree respondents were project coordinators, while 

respondents with honours degrees were Senior Engineer Refurbishment and Sector 

Managers. The holders of other job titles, such as Senior Engineer Refurbishment, 
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Field Engineer, Programme Manager, Zone Manager, Project Manager, Plant 

Performance Manager, FSE Engineer Prof Electrical, Environmental Manager, 

Technician, Plant Maintenance Management and Snr Supervisor CNC, had either a 

diploma or certificate. 

 

4.3 Project status 

4.3.1 Number of projects under your responsibility  

Table 4. 1: Number of projects under responsible participants 

  Number of projects under your responsibility   

  

10 
projects 
and 
more 

Less than 
5 projects 

7 
projects 

8 
projects 6 projects Total 

Senior Engineer Refurbishment 1 0 0 0 0 1 

  2,13% 0,00% 0,00% 0,00% 0,00% 2,13% 

Sector Manager 2 1 0 0 0 3 

  4,26% 2,13% 0,00% 0,00% 0,00% 6,38% 

Field Engineer 0 0 1 0 0 1 

  0,00% 0,00% 2,13% 0,00% 0,00% 2,13% 

Clerk Of Works 11 1 1 0 0 13 

  23,40% 2,13% 2,13% 0,00% 0,00% 27,66% 

Programme Manager 1 0 0 0 0 1 

  2,13% 0,00% 0,00% 0,00% 0,00% 2,13% 

Zone Manager 1 0 0 0 0 1 

  2,13% 0,00% 0,00% 0,00% 0,00% 2,13% 

Project Manager 1 0 0 0 0 1 

  2,13% 0,00% 0,00% 0,00% 0,00% 2,13% 

Plant Performance Manager 0 1 0 0 0 1 

  0,00% 2,13% 0,00% 0,00% 0,00% 2,13% 

Project Co-ordinator 5 0 0 0 1 6 

  10,64% 0,00% 0,00% 0,00% 2,13% 12,77% 

FSE Engineer Prof Electrical 0 1 0 0 0 1 

  0,00% 2,13% 0,00% 0,00% 0,00% 2,13% 

Environmental Manager 1 0 0 0 0 1 

  2,13% 0,00% 0,00% 0,00% 0,00% 2,13% 

Technician 0 1 0 0 0 1 

  0,00% 2,13% 0,00% 0,00% 0,00% 2,13% 

Plant Maintenance Management 1 0 0 0 0 1 

  2,13% 0,00% 0,00% 0,00% 0,00% 2,13% 

Snr Supervisor CNC 0 1 0 0 0 1 

  0,00% 2,13% 0,00% 0,00% 0,00% 2,13% 



Page | 78  
 

Senior Advisor Project Management 0 0 0 1 0 1 

  0,00% 0,00% 0,00% 2,13% 0,00% 2,13% 

Project Management Officer 1 0 0 0 0 1 

  2,13% 0,00% 0,00% 0,00% 0,00% 2,13% 

Ass Officer project control 1 0 0 0 0 1 

  2,13% 0,00% 0,00% 0,00% 0,00% 2,13% 

Project  Scheduler 3 0 0 0 0 3 

  6,38% 0,00% 0,00% 0,00% 0,00% 6,38% 

PTO/ Acting Senior Supervisor 0 1 0 0 0 1 

  0,00% 2,13% 0,00% 0,00% 0,00% 2,13% 

Senior Supervisor 1 1 0 0 1 3 

  2,13% 2,13% 0,00% 0,00% 2,13% 6,38% 

Field Services Engineer 0 1 0 0 0 1 

  0,00% 2,13% 0,00% 0,00% 0,00% 2,13% 

Project Controller 1 0 0 0 0 1 

  2,13% 0,00% 0,00% 0,00% 0,00% 2,13% 

PTO 2 0 0 0 0 2 

  4,26% 0,00% 0,00% 0,00% 0,00% 4,26% 

Total 33 9 2 1 2 47 

  70,21% 19,15% 4,26% 2,13% 4,26%   

 

Majority of respondents had 10 projects and more of which majority were clerk of 

works followed by sector manager and project coordinators and schedulers. Fewer 

respondents like Plant Performance Manager, FSE Engineer Prof Electrical and 

Technician had less than projects while only one had 7 projects. 

 

4.3.2 Job profile by Project status  

 

Table 4. 2: Job title by Project status 

  
Please select either yes or no by making a cross (X) in the 

appropriate box Row 

  

There is a 
steering 
committee 
(e.g. 
Investment 
committee) 
set up to 
make 
decisions 
in each 
phase of 
the project 
(CRA, 

Each 
project 
has a set 
budget 

Follow up 
meetings is 
done 
regularly 
with all the 
stakeholders 
involved. 

Each 
project 
has an 
appointed 
project 
manager 
and clerk 
of works 

Each 
project 
has a 
start 
and an 
end 
date Total 
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DRA, ERA, 
FRA) 

Senior Engineer Refurbishment 1 0 0 0 0 1 

  2,17% 0,00% 0,00% 0,00% 0,00% 2,17% 

Sector Manager 1 1 1 0 0 3 

  2,17% 2,17% 2,17% 0,00% 0,00% 6,52% 

Field Engineer 1 0 0 0 0 1 

  2,17% 0,00% 0,00% 0,00% 0,00% 2,17% 

Clerk Of Works 3 6 0 3 1 13 

  6,52% 13,04% 0,00% 6,52% 2,17% 28,26% 

Programme Manager 0 0 0 0 0 0 

  0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 

Zone Manager 0 1 0 0 0 1 

  0,00% 2,17% 0,00% 0,00% 0,00% 2,17% 

Project Manager 1 0 0 0 0 1 

  2,17% 0,00% 0,00% 0,00% 0,00% 2,17% 

Plant Performance Manager 0 0 0 1 0 1 

  0,00% 0,00% 0,00% 2,17% 0,00% 2,17% 

Project Co-ordinator 3 1 0 0 2 6 

  6,52% 2,17% 0,00% 0,00% 4,35% 13,04% 

FSE Engineer Prof Electrical 1 0 0 0 0 1 

  2,17% 0,00% 0,00% 0,00% 0,00% 2,17% 

Environmental Manager 1 0 0 0 0 1 

  2,17% 0,00% 0,00% 0,00% 0,00% 2,17% 

Technician 0 0 0 0 1 1 

  0,00% 0,00% 0,00% 0,00% 2,17% 2,17% 

Plant Maintenance Management 0 0 0 0 1 1 

  0,00% 0,00% 0,00% 0,00% 2,17% 2,17% 

Snr Supervisor CNC 0 0 1 0 0 1 

  0,00% 0,00% 2,17% 0,00% 0,00% 2,17% 

Senior Advisor Project Management 0 0 0 0 1 1 

  0,00% 0,00% 0,00% 0,00% 2,17% 2,17% 

Project Management Officer 1 0 0 0 0 1 

  2,17% 0,00% 0,00% 0,00% 0,00% 2,17% 

Ass Officer project control 0 0 0 1 0 1 

  0,00% 0,00% 0,00% 2,17% 0,00% 2,17% 

Project Scheduler 0 2 0 0 1 3 

  0,00% 4,35% 0,00% 0,00% 2,17% 6,52% 
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PTO/ Acting Senior Supervisor 0 0 0 1 0 1 

  0,00% 0,00% 0,00% 2,17% 0,00% 2,17% 

Senior Supervisor 0 2 0 0 1 3 

  0,00% 4,35% 0,00% 0,00% 2,17% 6,52% 

Field Services Engineer 0 1 0 0 0 1 

  0,00% 2,17% 0,00% 0,00% 0,00% 2,17% 

Project Controller 0 0 0 0 1 1 

  0,00% 0,00% 0,00% 0,00% 2,17% 2,17% 

PTO 0 0 1 0 1 2 

  0,00% 0,00% 2,17% 0,00% 2,17% 4,35% 

Total 13 14 3 6 10 46 

  28,26% 30,43% 6,52% 13,04% 21,74%   

 

The majority of respondents (30.34%) indicated that each project has a set budget 

and 28.26% indicated that there is a steering committee (e.g. Investment Committee) 

set up to make decisions in each phase of the project (CRA, DRA, ERA, and FRA). 

In addition, 21.74% indicated that each project has a start and an end date while a 

few respondents (13.04%) indicated that each project has an appointed project 

manager and clerk of works and 6.52% of respondents indicated that follow-up 

meetings were done regularly with all the stakeholders involved, while only 5% of the 

respondents indicated that follow up meetings is done regularly with all the 

stakeholders involved. 

 

4.3.3 Project schedule  

Table 4. 3: Number of projects by project schedule 

  

Projects 
delayed 
and the 
delay 
caused 
an 
increase 
in cost 

Projects 
completed 
in time 

Projects 
delayed 
due to 
scope 

change 

Projects 
completed 

within 
budget 

Projects 
completed 
before the 

target 
date 

Projects 
completed 
within 
scope 

Projects 
completed 
below the 
budget 

Projects 
completed 
but had 
issues 
with 
project 
closure Total 

10 
projects 
and more 3 10 4 5 0 5 2 0 29 

  7,14% 23,81% 9,52% 11,90% 0,00% 11,90% 0,0476% 0,00% 69,05% 

Less 
than 5 
projects 2 2 0 0 3 0 1 0 8 

  4,76% 4,76% 0,00% 0,00% 7,14% 0,00% 0,023% 0,00% 19,05% 

7 
projects 1 1 0 0 0 0 0 0 2 

  2,38% 2,38% 0,00% 0,00% 0,00% 0,00% 0 0,00% 4,76% 

8 0 1 0 0 0 0 0 0 1 
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projects 

  0,00% 2,38% 0,00% 0,00% 0,00% 0,00% 0 0,00% 2,38% 

6 
projects 0 1 0 0 0 0 0 1 2 

  0,00% 2,38% 0,00% 0,00% 0,00% 0,00% 0 2,38% 4,76% 

Total 6 15 4 5 3 5 3 1 42 

  14,29% 35,71% 9,52% 11,90% 7,14% 11,90% 0,0714% 2,38%   

 

A number of respondents (14.29%) indicated that projects had been delayed and the 

delays had caused increases in costs, while 35% of respondents (the majority) 

indicated that projects were completed in time. However, 9.52% of respondents 

indicated that projects were delayed due to scope change; 11.90% indicated that 

projects were completed within budget; while 7.14% indicated that projects were 

completed before the target date; and another 11.90% of respondents said that 

projects were completed within scope. The majority of respondents, with experience 

of 10 projects and more (23.81%) indicated that projects are completed in time.  

 

4.3.4 Project completion  

 

Figure 4. 6:  Project completion 
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Regarding project completion, the majority of respondents indicated that projects 

were completed in time (36%), as compared with 14% who indicated that projects 

were delayed and that the delays caused increases in costs, and 12% each of 

projects were completed in time; 10% indicated projects were delayed due to scope 

change;12% indicated  projects were completed within budget; 7% of respondents 

indicated that projects were completed before the target date; and 12% indicated 

projects were completed within scope.  

 

 

 

 

4.3.5 Project management process  

Table 4. 4: Project status by project management 

  

Projects 

delayed 
and the 
delay 

caused 
an 

increase 

in cost 

Projects 

were 
completed 

in time 

Projects 

were 
delayed 
due to 

scope 
change 

Projects 

were 
completed 

within 

budget 

Projects 

completed 
before the 
target date 

Projects 

completed 
within 
scope 

Completed 

below the 
budget 

Completed 

but had 
issues 

with 

project 
closure 

Total 

There is a 

steering 
committee (e.g. 
Investment 

committee) set 
up to make 
decisions in each 

phase of the 
project (CRA, 
DRA, ERA, FRA) 

5 4 1 0 1 1 0 0 12 

  11,90% 9,52% 2,38% 0,00% 2,38% 2,38% 0,00% 0,00% 28,57% 

Each project has 

a set budget 
0 5 1 2 0 2 1 0 11 

  0,00% 11,90% 2,38% 4,76% 0,00% 4,76% 2,38% 0,00% 26,19% 

Follow up 

meetings is done 
regularly with all 
the stakeholders 

involved. 

0 1 2 0 0 0 0 0 3 

  0,00% 2,38% 4,76% 0,00% 0,00% 0,00% 0,00% 0,00% 7,14% 

Each project has 

an appointed 
project manager 
and clerk of 

works 

1 1 0 1 1 1 1 0 6 

  2,38% 2,38% 0,00% 2,38% 2,38% 2,38% 2,38% 0,00% 14,29% 

Each project has 
a start and an 

0 4 0 2 1 1 1 1 10 
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end date 

  0,00% 9,52% 0,00% 4,76% 2,38% 2,38% 2,38% 2,38% 23,81% 

Total 6 15 4 5 3 5 3 1 42 

  14,29% 35,71% 9,52% 11,90% 7,14% 11,90% 7,14% 2,38%   

 

Table 4. 5: ANOVA Results 

Source of 
Variation SS df MS F P-value F crit 

Between Groups 25,1 7 3,585714 2,561224 0,032547 2,312741 

Within Groups 44,8 32 1,4       

Total 69,9 39         

 

The majority of respondents, who indicated that projects were completed in time 

(11.90%), said that each project has a set budget and 9.54% had a start and end 

date. For the 14% of respondents who indicated that projects delayed and the delay 

caused an increase in cost, 11.9% indicated that there is a steering committee (e.g. 

Investment Committee) set up to make decisions in each phase of the project (CRA, 

DRA, ERA, FRA). Situations where follow-up meetings were done regularly with all 

the stakeholders involved accounted for at least 2.38% of projects being completed 

in time, while on the other hand, 4% of respondents alluded to projects delayed due 

to scope change. The results in ANOVA Results show a significance difference in 

the manner in which participants responded to the question and that the responses 

varied (f = 3.5, p value = 0.03).   

4.4 Risk profiling of the project  

Table 4. 6: Risk profile by project factors 

Description Scores 

1-3 not 
significant 
risks (Low 
risk) 

4-7 
Significant 
risks 
(Medium 
risk) 

8-10 Very 
high 
significant 
risk (High 
risk) Total 

Project -design 
not meeting 
the project  Freq. 10 17 19 46 

  % 22% 37% 41% 100% 

Difficulty to 
access  Freq. 8 24 11 43 

  % 19% 56% 26% 100% 



Page | 84  
 

Differing site 
condition Freq. 8 22 15 45 

  % 18% 49% 33% 100% 

Adverse 
weather 
condition Freq. 5 21 19 45 

  % 11% 47% 42% 100% 

Varied labour 
and equipment  Freq. 3 32 10 45 

  % 7% 71% 22% 100% 

Supplies of 
defective  Freq. 14 22 11 47 

  % 30% 47% 23% 100% 

Occurrence of 
accidents  Freq. 11 23 13 47 

  % 23% 49% 28% 100% 

 

Respondents (42%) indicated that adverse weather condition followed by 41%  

‘Design not meeting the specifications required’ falls within high risks,  then by and 

differing site condition (33%) while the following were identified as medium risks: 

‘Supplies of defective materials’ is medium risk (47%); ‘Occurrence of accidents and 

poor safety procedures’ (49%); ‘Varied labour and equipment productivity’ (71%); 

‘Adverse weather conditions’ (47%); ‘Differing sites conditions’ (48%); and ‘Difficulty 

to access the site’ (56%). Thus, the projects that respondents presented were mostly 

medium risk, at an average of 51%, compared with an average of 31% for high risk, 

and 18% for low risk. According to Reed (2017:3), the challenge of defective 

suppliers can be lessened through the employment of predictive asset analytics 

software which allows for operations and maintenance personnel to be more 

proactive in their work. Instead of shutting down a section of the power plant 

immediately, a problematic situation can be assessed for more controlled outcomes. 

Loads can be shifted to reduce asset strain or the necessary maintenance can be 

scheduled during a planned outage. The software tools allow for better planning 

which in turn reduces maintenance costs. Parts can be ordered and shipped without 

the need for stressful rush and equipment can continue running while the problem is 

being addressed.  
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4.5 Factors contributing to the failure of the project  

 

 

Figure 4. 7 Factors contributing to the failure of the project 

 

Although 37% of respondents agreed that requirements are clearly defined from the 

beginning, 52% indicated that this is average. In the contrary 47% of respondents 

shows that accuracy of time estimation is poorly addressed and contributing to the 

failure of the project. However, 41% of respondents indicated that use of technical 

methods, tools and processes in managing a project and in system development is 

good within the department. Furthermore, most of the respondents (37%) indicated 

that Planning: Apply Work Breakdown Structure (WBS) is excellent within the 

department. Most of the respondents indicated that the following factors are 

contributing average to the failure of the project: User Involvement (49%): Frequency 

of project progress review with customer; Resources Allocation (32%): Use of 
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resources and allocate appropriately; network activity diagram; Cost Estimation 

(36%): Accuracy of cost estimation; Leadership: Management skills of project leader. 

Table 4. 7: Results of factors contributing to the failure of the project 

 

(n=47, “Percentages included missing data”, std.v- standard deviation, p- p value, alpha =0.05)  

The majority of respondents indicated that the biggest challenge contributing to 

project failures is the accuracy of time estimation, indicated by 43% of respondents 

in the majority, followed by 30% of respondents who referred to ‘Resources 

Allocation: Use of resources and allocate appropriately’, 30% of respondents who 

referred to ‘Planning: Apply Work Breakdown Structure (WBS), network activity’ and 

30% of respondents who referred to ‘Cost Estimation: Accuracy of cost estimation’, 

while 28% were of the opinion that  ‘User Involvement: Frequency of project 

progress review with customer’ also has an adverse contribution.  

Thus, the study can conclude that time estimation is the most challenging factor 

contributing to the failure of projects, since the t value falls within the critical region 

and the p value is less than 0.05 %. This means that there is enough evidence to 

conclude that time estimation is a factor contributing to project failure, although the 

Very 

poor
Poor Average Good

Very 

good
Mean Std.Dv. N Std.Err. Reference t-value df p

1. Requirements: Requirements are 

clearly defined from the beginning.
Freq

3 2 24 12 5 3.30 0.96 46 0.14 3.00 2.14 45 0.04

% 6.38 4.26 51.06 25.53 10.64

2. User Involvement: Frequency of 

project progress review with 

customer. Freq

3 10 22 10

0
2.87 0.84 45 0.13 3.00 -1.06 44 0.29

% 6.38 21.28 46.81 21.28 0.00

3. Technical Ability: Use technical 

methods, tools and processes in 

managing a project and in system 

development. Freq

1 7 18 15 3 3.27 0.90 44 0.14 3.00 2.01 43 0.05

% 2.13 14.89 38.30 31.91 6.38

4. Resources Allocation: Use of 

resources and allocate appropriately.
Freq

3 11 14 14 2 3.02 1.02 44 0.15 3.00 0.15 43 0.88

% 6.38 23.40 29.79 29.79 4.26

5. Planning: Apply Work Breakdown 

Structure (WBS), network activity 

diagram, etc. Freq

3 11 13 13 3 3.05 1.07 43 0.16 3.00 0.29 42 0.78

% 6.38 23.40 27.66 27.66 6.38

6. Time Estimation: Accuracy of time 

estimation. Freq
8 12 15 8

0
2.53 1.01 43 0.15 3.00 -3.02 42 0.00

% 17.02 25.53 31.91 17.02 0.00

7. Cost Estimation: Accuracy of cost 

estimation. Freq
2 12 15 13

0
2.93 0.89 42 0.14 3.00 -0.52 41 0.61

% 4.26 25.53 31.91 27.66 0.00

8. Leadership: Management skills of 

project leader. Freq
2 6 18 12 4 3.24 0.98 42 0.15 3.00 1.57 41 0.12

% 4.26 12.77 38.30 25.53 8.51
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participants’ responses differ significantly between ‘poor’ and ‘good’. The majority of 

respondents said that time estimation is very poor.   

4.6 Correlation analysis results 

Table 4. 8: Correlation analysis between project status and factors contributing to the 
failure of the project 

Factor contributing to the project failure r p- value 

1. Requirements: Requirements are clearly defined from the beginning. 0,1667 0,3540 

2. User Involvement: Frequency of project progress review with customer. -0,1283 0,4770 

3. Technical Ability: Use technical methods, tools and processes in managing a 
project and in system development. 

0,1351 0,4760 

4. Resources Allocation: Use of resources and allocate appropriately. 0,2507 0,1590 

5. Planning: Apply Work Breakdown Structure (WBS), network activity diagram, etc. 0,2128 0,3215 

6. Time Estimation: Accuracy of time estimation. 0,2632 0,1390 

7. Cost Estimation: Accuracy of cost estimation. -0,0296 0,8700 

8. Leadership: Management skills of project leader. -0,1058 0,5580 

 

Results show that there is no significant correlation between factors contributing to 

project failures and project status. Thus requirements being clearly defined from the 

beginning; Frequency of project progress review with customer; Use technical 

methods, tools and processes in managing a project and in system development; 

Use of resources and allocate appropriately; Apply Work Breakdown Structure 

(WBS), network activity diagram, etc.; Accuracy of time estimation; Cost Estimation: 

Accuracy of cost estimation and Management skills of project leader is not correlated 

to Each project has a set budget; Each project has a start and an end date, Each 

project has an appointed project manager and clerk of works; Follow up meetings is 

done regularly with all the stakeholders involved; Each project follow through the 

same process for approval and there is a steering committee (e.g. Investment 

committee) set up to make decisions in each phase of the project (CRA, DRA, ERA, 

FRA). This is due to Correlation coefficient (r) being less than 50% and p value 

greater than 0.05 level of significance. However, although the correlation between 

project status and factors contributing to project failure is insignificant, this cannot 

erase the fact that User Involvement: Frequency of project progress review with 

customer; Cost Estimation: Accuracy of cost estimation and Leadership: 

Management skills of project leader has a negative association to the project status 

while Requirements: Requirements are clearly defined from the beginning ; 
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Technical Ability: Use technical methods, tools and processes in managing a project 

and in system development; Resources Allocation: Use of resources and allocate 

appropriately; Planning: Apply Work Breakdown Structure (WBS), network activity 

diagram, etc. and Time Estimation: Accuracy of time estimation has a positive 

association to project status.  

4.7 Perception regarding project management  

 

Figure 4. 8 Perception regarding project management 

 

The majority of respondents agreed that in order to do project management well, the 

project should be broken down into smaller activities (62%); Project management 

principle helps in delivery of project quicker (84%); Project management principles 

can be applied in maintenance environment (76%) and that Project resource 

scheduling help in delivery of project (86%). Contrary to these results majority of 

respondents (70%) disagreed that if a project is urgent, it is not necessary to involve 
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all stakeholders. Most of the respondents agreed that Eskom hires employees with 

skills in project management environment to execute projects (45%); Project team 

always tie all activities of the project together to make sure that all are going to the 

same direction (42%) and Eskom has appropriate organizational structure to execute 

projects well (48%). 

Table 4. 9: Results on perception regarding project management 

 

Regarding respondents’ perceptions of project management, the majority of 

respondents disagreed that if a project is urgent, it is not necessary to involve all 

stakeholders (66%), which significantly differed with those who agreed, since the p 

value is less than 0.05%. Contrary to this, the majority of respondents agreed that: in 

order to do project management well, the project should be broken down into smaller 

activities (60%); project management principles help in the delivery of a project 

quicker (81%); project management principles can be applied in a maintenance 

environment (72%); and project resource scheduling helps in the delivery of a project 

(81%). These responses differed significantly to those who disagreed, since the t-

value is greater than expected and the p value less than 0.05.  

Strongly 

Disagree
Disagree Neutral Agree

Strongly 

Agree
Mean Std.Dv. N Std.Err. Reference t-value df p

1. If a project contributes to KPI, it 

does not matter how much it cost. Freq
10 4 14 13 3 2.89 1.26 44 0.19 3.00 -0.60 43 0.55

% 21.28 8.51 29.79 27.66 6.38

2. If a project is urgent, it is not 

necessary to involve all 

stakeholders. Freq

21 10 4 6 3 2.09 1.33 44 0.20 3.00 -4.55 43 0.00

% 44.68 21.28 8.51 12.77 6.38

3. Eskom hires employees with skills 

in project management environment 

to execute projects. Freq

4 9 11 15 5 3.18 1.17 44 0.18 3.00 1.03 43 0.31

% 8.51 19.15 23.40 31.91 10.64

4. Project team always tie all 

activities of the project together to 

make sure that all are going to the 

same direction. Freq

4 13 9 15 4 3.04 1.17 45 0.17 3.00 0.26 44 0.80

% 8.51 27.66 19.15 31.91 8.51

5. Eskom has appropriate 

organizational structure to execute 

projects well. Freq

2 12 8 16 4 3.19 1.11 42 0.17 3.00 1.11 41 0.27

% 4.26 25.53 17.02 34.04 8.51

6. In order to do project management 

well, the project should be broken 

down into smaller activities.
Freq

4 5 8 17 11 3.58 1.23 45 0.18 3.00 3.14 44 0.00

% 8.51 10.64 17.02 36.17 23.40

7. Project management principle 

helps in delivery of project quicker. Freq
1 4 2 22 16 4.07 0.99 45 0.15 3.00 7.26 44 0.00

% 2.13 8.51 4.26 46.81 34.04

8. Project management principles 

can be applied in maintenance 

environment. Freq

1 2 8 23 11 3.91 0.90 45 0.13 3.00 6.79 44 0.00

% 2.13 4.26 17.02 48.94 23.40

9. Project resource scheduling help 

in delivery of project. Freq
0 2 4 20 18 4.23 0.80 44 0.12 3.00 10.14 43 0.00

% 0.00 4.26 8.51 42.55 38.30
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Thus, there is enough evidence to conclude that the majority of respondents have 

positive perceptions regarding project management, especially related to the points 

that: a project should be broken down into smaller activities (60%); project 

management principles help in the delivery of projects quicker (81%); project 

management principles can be applied in a maintenance environment (72%); and 

project resource scheduling helps in the delivery of project (81%).  

 

4.8 Risk management within project management  

 

Figure 4. 9: Risk management within project management 

 

The majority of respondents (83%) agreed that project risk analysis is of high 

importance for each project in the Project Management process compared to fewer 

respondents that disagreed. Although most of the respondents agreed that there is a 
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assessed, analysed and treated as well as negative risk events (38%);  Risk sharing 

is the most often used risk response (45%) and 40% in Contingencies being most 

often used risk response most of the respondents are neutral about the Exploitation 

(taking advantage of opportunities) is the most often used risk response (48%); 

Feedback loops  are always ensured (39%) and  Retention/Acceptance( dealing with 

risk impacts as they occur) is the most often used risk response (38%). The t test 

table below shows the level of significance difference in participants’ responses.  

Table 4. 10: Results of participant responses regarding risk management within 
project management 

 

The majority of respondents agreed that Project Risk Analysis is of high importance 

for each project in the Project Management process (81%) and risk sharing is the 

most often used risk response (43%). These responses differed significantly with 

those who disagreed, since the p value is less than 0.05% and the t-value was 

greater than expected. However, since the p value were greater than 0.05% and the 

Strongly 

Disagree
Disagree Neutral Agree

Strongly 

Agree
Mean Std.Dv. N Std.Err. Reference t-value df p

1. Project Risk Analysis is of high 

importance for each project in the 

Project Management process Freq

0 2 6 14 24 4.30 0.87 46 0.13 3.00 10.22 45 0.00

% 0.00 4.26 12.77 29.79 51.06

2. There is a designated Risk 

Management team Freq
2 11 13 15 6 3.26 1.09 47 0.16 3.00 1.60 46 0.12

% 4.26 23.40 27.66 31.91 12.77

3. Risk Management plan is always 

used Freq
5 9 15 14 3 3.02 1.11 46 0.16 3.00 0.13 45 0.89

% 10.64 19.15 31.91 29.79 6.38

4. Feedback loops  are always 

ensured Freq
4 12 18 9 3 2.89 1.04 46 0.15 3.00 -0.71 45 0.48

% 8.51 25.53 38.30 19.15 6.38

5. Risk register is always used Freq 3 12 13 10 7 3.13 1.18 45 0.18 3.00 0.76 44 0.45

% 6.38 25.53 27.66 21.28 14.89

6. Opportunities ( Positive risk 

events) are identified assessed, 

analysed and treated as well as 

negative risk events Freq

4 10 15 15 3 3.06 1.07 47 0.16 3.00 0.41 46 0.68

% 8.51 21.28 31.91 31.91 6.38

7. Retention/Acceptance( dealing 

with risk impacts as they occur) is 

the most often used risk response Freq

2 10 18 15 2 3.11 0.94 47 0.14 3.00 0.78 46 0.44

% 4.26 21.28 38.30 31.91 4.26

8. Avoidance(e.g. contingency plans) 

is the most often used risk response
Freq

3 6 16 20 2 3.26 0.97 47 0.14 3.00 1.81 46 0.08

% 6.38 12.77 34.04 42.55 4.26

9. Risk sharing is the most often 

used risk response Freq
1 7 16 15 5 3.36 0.97 44 0.15 3.00 2.50 43 0.02

% 2.13 14.89 34.04 31.91 10.64

10. Exploitation (taking advantage of 

opportunities) is the most often used 

risk response Freq

4 9 21 8 2 2.89 0.97 44 0.15 3.00 -0.78 43 0.44

% 8.51 19.15 44.68 17.02 4.26

11. Contingencies are the most often 

used risk response Freq
3 6 19 18 1 3.17 0.92 47 0.13 3.00 1.27 46 0.21

% 6.38 12.77 40.43 38.30 2.13
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t-value value less than expected, respondents were undecided regarding: a 

designated Risk Management Team; a Risk Management Plan is always used; 

feedback loops are always ensured; a risk register is always used; opportunities 

(positive risk events) are identified, assessed, analysed and treated, as well as 

negative risk events; retention/acceptance (dealing with risk impacts as they occur) 

is the most often used risk response; avoidance (e.g. contingency plans) is the most 

often used risk response; exploitation (taking advantage of opportunities) is the most 

often used risk response; and contingencies are the most often used risk response. 

Thus, whether there is risk management in place within project management is only 

at the risk analysis level but not on other areas listed.  

 

4.9 Conclusion  

The results presented addressed the profile of respondents who participated in the 

study and assessed project status. Results showed that adverse weather condition 

and design not meeting the specifications required are the high risks being faced 

within the department. While the biggest challenge contributing to project failures is 

the accuracy of time estimation and Resources Allocation. Perceptions regarding 

project management were that Project resource scheduling help in delivery of project 

although majority of respondents disagreed that if a project is urgent, it is not 

necessary to involve all stakeholders, risk management within project management, 

and the risk profiling of the project. The results were analysed and interpreted, and 

conclusions drawn by conducting the relevant test.  

The next chapter presents the conclusion of the study and will ensure the research 

questions are answered and objectives are met.  
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 CHAPTER 5  

CONCLUSIONS  

This chapter presents the conclusion and a summary drawn from the information 

gathered from the study. 

5.1 Conclusion of the study  

From the literature review set out in Chapter 2 of this study, it is noted that Young 

(2006) clearly disagrees with the notion that normal day-to-day activities can be 

managed the same approach due to the magnitude and difference risks that project 

poses.  

 

The aim of this study was to conduct a survey that would serve to provide answers to 

the failure of projects and the challenges with respect to strategy execution within 

Eskom’s Maintenance Division. In pursuit of this aim, the need to apply project 

management as a discipline for resolving project failure was investigated. The 

researcher now presents the findings in order to address the research questions 

outlined in Chapter 1. 

 

The results of the study lead to the conclusions set out below.  

 

5.1.1 Is Eskom’s Maintenance Division able to complete the projects on 

scheduled time?  

The results of the study found that the majority of respondents indicated that projects 

were being completed in time, followed by those who indicated that projects were 

being delayed and that the delays caused increases in costs. A small percentage 

indicated that projects were delayed due to scope change; although completed 

within budget; projects were completed before the target date; while 12% of 

respondents said that projects were completed within scope. The majority of 

respondents with experience of 10 projects and more (23.81%) indicated that 

projects are completed in time.  
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The majority of the respondents indicated that projects were completed in time 

(11.90%) said that there is a steering committee (e.g. Investment committee) set up 

to make decisions in each phase of the project (CRA, DRA, ERA, FRA); however, a 

similar percentage also indicated that projects were delayed and the delay caused 

an increase in cost. Also were the projects had appointed project manager and clerk 

of works projects were delayed and the delay caused an increase in cost. Situations 

where follow-up meetings were held regularly with all the stakeholders involved 

accounted at least 4.76% of projects to be completed in time, while on the other 

hand, projects were delayed due to scope change. Results show a significant 

difference in the manner in which participating responded to the question and that 

the responses varied (f = 2.56, p value = 0.03).  

Thus, the study has enough evidence to conclude that, although projects were 

delayed and the delays caused increases in costs (14%) as mentioned by the 

majority of respondents, projects do in general get completed in time (35.71%). 

Completion within budget was indicated by a few respondents, although this is 

heavily overridden by the majority of respondents who indicated that projects were 

delayed and the delays caused increases in costs. This latter aspect has a negative 

impact on completing the project within budget (see Tables 4.5 and 4.6 in Chapter 

4).  

5.1.2 What are the factors contributing to the failure of the project in Eskom’s 

Maintenance Division?  

In line with Power System Engineering (2010) as being the main reasons for projects 

failing, the researcher identified the development ideas that reflect the main 

challenges. The main failure causes identified were: project planning; project 

budgeting and resourcing; project risk management; project leadership and 

stakeholder engagement; and project control. This is in line with the results from this 

study.  

The majority of respondents indicated that the biggest challenge contributing to 

project failures is the accuracy of time estimation, indicated by 43% of respondents 

in the majority, followed by 30% of respondents who referred to ‘Resources 

Allocation: Use of resources and allocate appropriately’, 30% of respondents who 
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referred to ‘Planning: Apply Work Breakdown Structure (WBS), network activity’ and 

30% of respondents who referred to ‘Cost Estimation: Accuracy of cost estimation’, 

while 28% were of the opinion that  ‘User Involvement: Frequency of project 

progress review with customer’ also has an adverse contribution.    

Thus the study can conclude that the accuracy of time estimation is the most 

challenging factor contributing to the failure of a project since the t value falls within 

the critical region and the p value (0.001) is less than 0.05 %. This means that there 

is enough evidence to conclude that time estimation is a factor contributing to project 

failures, notwithstanding that the participants’ responses differ significantly between 

‘poor’ and ‘good’. The majority of respondents said that time estimation is poor. In 

addition, ‘Planning: Apply Work Breakdown Structure’ (WBS), which had a p value of 

0.02, is a contributing factor and ‘poor’ (see Table 4.8 in Chapter 4 of this study).  

Results further show that there is not significant correlation between factors 

contributing to project failures and status of the project as the correlation coefficient 

is way below 50% and p value less than 0.05.  

These findings are consistent with the views of various experts in this study who 

opined that ill-defined goals and objectives; inadequate, vague, or incomplete 

requirements; lack of a solid project plan; inadequate project management plan, poor 

management, and/or lack of management commitment; no user ownership and lack 

of user input; scope creep, and/or no change control system; poorly defined roles 

and responsibilities; lack of technology competent resources; stakeholder conflict; 

poor communications; limited or no risk identification and mitigation plan; and lack of 

top management involvement among other issues were responsible for project 

failure (Lashbrooke (1991); Young (2006); Power System Engineering (2010) and 

Larson and Gray (2011:102)). It means Eskom is failing to incorporate the views of 

experts and best practices to ensure that its projects are achieved. This could 

explain why there are serious problems with infrastructure maintenance and power 

cuts in South Africa.  
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5.1.3 Is project management, as a discipline, applicable for resolving the 

identified challenges?  

Lashbrooke (1991) defined a project as a group of related activities, with a 

beginning, middle and an end, and further divided a project into three phases, i.e. the 

inception, the plan and the operation. Eskom has these phases classified as 

Conceptual Release Approval (CRA); Design Release Approval (DRA); and 

Execution Release Approval (ERA). Thus, Eskom recognises the importance of 

sound electrical infrastructure in underpinning and facilitating economic growth and 

the safety of South Africans, as well as the continuity of supply to customers. 

According to Larson and Gray (2011) and Project Management Institute (PMI, 2008), 

project management principles set clear guidelines.  

In line with the literature presented in Chapter 2, Subsection 2.2.4, regarding the 

respondents’ perceptions on project management, the majority of respondents 

agreed that if a project is urgent, it is not necessary to involve all stakeholders (76%), 

which differed significantly with those who agreed, since the p value is less than 

0.05%. Contrary to these, the majority of respondents agreed that in order to do 

project management well, the project should be broken down into smaller activities 

(62%), project management principles help in the delivery of projects quicker (84%), 

project management principles can be applied in a maintenance environment (76%), 

and project resource scheduling helps in the delivery of projects (86%). These 

responses significantly differed to those who disagreed, since the t-value is greater 

than expected and the p value less than 0.05.  

Thus, there is enough evidence to conclude that the majority of respondents have 

positive perceptions regarding project management, especially related to the points 

that: a project should be broken down into smaller activities (62%); project 

management principles help in the delivery of a project quicker (84%); project 

management principles can be applied in a maintenance environment (76%); and 

project resource scheduling helps in the delivery of projects (86%); all with a p value 

of 0.01 which is significant. Thus, participants who agreed with these statements 

differed significantly to those who disagreed. These results are offset by a significant 

number of respondents who disagree that Eskom hires employees with experience 

in the project management environment.  
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Thus, the majority of the results show that project management, as a discipline, is 

applicable for resolving the identified challenges. This confirms the views of Larson 

and Gray (2011); Meredith and Mantel (2009: 9); Longman and Mullins (2004) and 

(2004: 2), and Pennypacker and Ritchie (2005) who are all in agreement that project 

management gets strategy executed more easily than any other approach does, if 

well planned, resourced and executed. 

5.1.4 Is there any relationship between project management and strategy 

implementation within Eskom’s Maintenance Division?  

According to Shah and Jutras (2010), the establishment of a risk management 

strategy to provide predictive insights is instructive for managing risks across the 

enterprise. This approach ordinarily helps in formulating a structured process of 

identifying, quantifying and prioritising risk, and to have procedures in place to 

mitigate the risks that have the most impact on the organisation’s success (Shah & 

Jutras, 2010). This is in line with the results of that study.  

 

The majority of respondents agreed that Project Risk Analysis is of high importance 

for each project in the Project Management process (83%), which differed 

significantly with those who disagreed, since the p value is less than 0.05% and the 

t-value was greater than expected. However, since the p values were greater than 

0.05% and the t-value values less than expected, the respondents were undecided 

regarding: a designated Risk Management Team; a Risk Management Plan is 

always used; feedback loops are always ensured; A risk register is always used; 

opportunities (positive risk events) are identified assessed, analysed and treated, as 

well as negative risk events; retention/acceptance(dealing with risk impacts as they 

occur) is the most often used risk response; avoidance(e.g. contingency plans) is the 

most often used risk response; risk sharing is the most often used risk response; 

exploitation (taking advantage of opportunities) is the most often used risk response; 

and contingencies are the most often used risk response. Thus, whether there is risk 

management in place within project management is only identified at the risk 

analysis level, but not on other areas listed.  



Page | 98  
 

Thus based on these findings, Eskom’s Maintenance Division ought to find better 

ways through which to support the company’s vision of being the largest power 

producer in Africa. This would then facilitate the achieving of Eskom’s set vision of 

being within the top five power producers in the world. This could all be achieved 

through focusing on sustaining the continuity of power supply and furthermore by 

continuously interrogating the service it provides to customers and the way in which 

leaders position Eskom in line with future growth. 

 

Longman and Mullins (2004) advanced the view that project management should not 

be overlooked as a strategy for executing strategy. Most organisations that have 

undertaken project management to implement their strategies have achieved 

phenomenal results, where it was planned and executed well (Larson & Gray, 2011; 

Meredith & Mantel, 2009: 9). In light of the findings of this study project management 

should be incorporated as a discipline in Eskom’s strategy implementation options. 

However, for project management to work, it is imperative to apply standard 

methodology to organising, planning, monitoring and controlling task-based work 

designed to deliver a specific outcome. Furthermore, Velasquez et al. (2011) hold 

the view that the use of correct cost-effective methods and strategies is just as 

important for achieving determined levels of electricity reliability. These strategies 

include: break down its goals into small projects; define specific and measurable 

objectives; track and report on organizational resources allocated to the strategic 

plan; define clear roles and responsibilities of staff in strategy focused projects; 

provide adequate communication with all staff involved in strategy focused projects; 

plan for the unexpected; measure progress through project waypoints; evaluate and 

monitor strategy using project management; provide a methodology for tracking 

actual vs. estimated work effort, delivery of anticipated outcomes, budgetary and 

performance metrics, benefit realization and milestone-based funding gates; train all 

staff on project management in strategy execution and to align remuneration of staff 

to performance (Velasquez et al., 2011).  

 

The objectives of the study, meant to provide answers to the study questions, are 

now discussed below. 

Based on the data analysis, it can be concluded that: 
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 Projects are completed in time and within the allocated budget in the 

Maintenance Department, and similarly within the Asset Creation Department, 

although the challenges highlighted have to be taken care of.  

 The application of project management principles does enhance cost 

estimations.  

 Project management processes do improve the structuring of activities, if 

applied correctly.  

 The Maintenance Division should hire people with project management 

expertise to manage the works that are initiated under this stream of business. 

 Poor planning can be corrected through the application of project 

management principles, thus closing the gaps left out during planning stages. 

Project management can be applied as a discipline for resolving the identified 

challenges within the Maintenance Division. 
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 CHAPTER 6  

RECOMMENDATIONS 

6.1 Introduction  

This chapter presents the recommendations of the study, based on the findings 

derived from the results and literature review.  

6.2 Recommendations of the study  

The following are recommendations of this study:  

 

Results of the study found that majority of participants agreed that Project 

management principle helps in delivery of project quicker and in agreement 

according to the Project Management Institute (PMI, 2008), project management 

principles set clear guidelines for the execution of a task, as all activities require the 

following steps such as Defining the activity; Sequencing activities; Estimating 

activity resources; Estimating activity duration; Developing a schedule of activities 

and allocating budget according to activity cost. Thus, this study recommends that 

project management principles should be implemented as a mechanism for handling 

all maintenance work. 

 

The Eskom process of finalising the projects requires that the FRA signifies the end 

of the project construction and commissioning, and the expenditure of all the related 

costs, from project registration to completion, as well as the transfer of all assets to 

the asset register. According to Eskom processes, this phase in the process allows 

for evaluating the planned costs and scope of works against the actual expenditure 

and execution; the placing of assets into commercial operation; and the handing-

over of the assets for operating and maintenance thereof. This cannot be achieved 

properly and effectively if the establishment of project management office (PMO) as 

the centre for project information is not done. Thus, this study recommends the 
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establishment of project management office (PMO) in order to ensure proper record 

keeping and management. 

Further to the results of this study, most of respondents (40%) have been within the 

power utility for less than 20 years although there is 15% of respondents who had 

been with the company for more than 20 years. The majority of respondents had 

been within the programme management environment for less than 20 years which 

shows that fewer respondents had related experience to the programme and 

experience required to execute maintenance projects within Eskom. CIDB (2007:9) 

noted this problem related to infrastructure maintenance in state owned enterprises. 

It was established that “a large proportion of their trained staff, particularly their 

technical staff, will be retiring in the next 10 years, taking with them much of the 

institutions' skill, experience and institutional memories.” A challenge Eskom is 

potentially facing especially that majority lack the requisite experience required to 

take the organisation to a place where projects are executed effectively. Based on 

these findings, this study recommends that the organisation to focus on the up-

skilling of employees in the project management area for achieving better results. 

Furthermore, the development of a body of knowledge on project management, 

specifically for maintenance, which should be adopted and applied accordingly and 

the timeous review of execution policies and procedures for improvement purposes. 

 

6.3 Limitations of the study  

There are a number of factors that may act to undermine the quality of the findings of 

this study. First, although there are several divisions in Eskom, this study only 

utilises the view of the Electrical Maintenance Department, largely because it is the 

one that is easily accessible to the researcher. The sample size of 47 differs to the 

anticipated of sample size of 100 however statistical techniques are applicable 

although an increased sample might present different results. This is in keeping with 

the views of Katzenellenbogen, Joubert and Abdool Karim (2001a), who advised that 

a small sample size might yield results that are not useful or conclusive, whilst, on 

the other hand, a large sample size usually yields more stable and reliable results. 

The other problem may be compounded by the size of the sample interviewed for the 



Page | 102  
 

study (Katzenellenbogen, Joubert & Karim, 2001b). Because of time and financial 

resources limitations, this study only covers a small sample of 100 respondents, and 

is also limited to a few of the major stakeholders in Eskom. Given the small sample 

size, the results of the study may not be a true reflection of the situation obtaining in 

South Africa at larger with over 4000 stakeholders. 

 

6.4 Conclusion  

The background to, and the purpose for conducting, this study, including the problem 

statement together with the research question, have been presented. Data 

collection, data analysis and the chapters in the dissertation have also been 

considered. 

The objectives of this research were attained in Chapter 4 through the questionnaire 

analysis and the discussion thereof. The research questions were discussed in detail 

together with information centred on the survey analysis, and each point has been 

concluded according to the points raised as part of the study. 

 

This study considered and reflected on the challenges that are facing power utilities 

relating to safety, customer service, and economic growth, which are all affected by 

the Maintenance Department’s shortcomings within the power utility’s organisation. It 

is evident that adverse weather condition is a high risk to most of the projects in the 

maintenance division. This study also found that accuracy of time estimation is 

poorly addressed although there is no direct correlation between accuracy of the 

time estimation and completion of projects in time.  

The study revealed respondents’ perception related to project management where 

majority agreed that in order to do project management well, the project should be 

broken down into smaller activities; Project management principle helps in delivery of 

project quicker; Project management principles can be applied in maintenance 

environment and that Project resource scheduling help in delivery of project. 

Although in the contrary to majority of respondents disagreed that if a project is 

urgent, it is not necessary to involve all stakeholders. 
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Furthermore, the study also shown that risk management in the life cycle of the 

project cannot be ignored. Majority of respondents (83%) agreed that project risk 

analysis is of high importance for each project in the Project Management process 

 

6.5 Further Research 

After completion of the investigation into the application of project management 

within the Maintenance Division, it was ascertained that further research could be 

conducted on improving performance, guided by the key performance indicators 

(KPI) of maintenance. This would assist in unpacking the benefits of the inclusion of 

project management principles in strategy execution at Eskom’s Maintenance 

Division. Further research might focus on the supply average duration interruption 

duration index (SAIDI). Such research would also be able to point out whether 

project management principles have indeed had a positive impact. 
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