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Abstract: This paper presents the results of a study of the benefit of implementing Strategic Asset Management (SAM) 

in line with principles recommended by PAS 55. SAS can assist organisations in the petrochemical industry to enhance 

their competitive advantage and subsequently become profitable. A survey design methodology is employed in this study. 

Four business sites of the case under study in South Africa, ranging from maintenance to production disciplines were 

sampled. Data is collected using questionnaires that were distributed to the four manufacturing sites, and 63 responses were 

received. Data mining was also conducted on SAP for the determination of seven KPI’s (Key Performance Indicators). The 

results reveal that the majority of the KPI’s are below target. This indicates deficiencies as far as effective SAM is 

concerned. This is also an indication of instability in operations resulting in inability to consistently and sustainably supply 

the market. Most respondents believe that SAM is the responsibility of all the members of the supply chain, and also that 

discipline cohesion, equipment reliability, pro-active maintenance, plant stability and safety are fundamental drivers of 

implementing SAM and condition monitoring. During the implementation process the significantly affected factors were 

observed to be operations, maintenance practices and employees. Management of the change and time presented challenges 

during the implementation process. Risk identification techniques and risk management techniques such as root cause 

analysis (RCA), failure modes effects and criticality analysis (FMECA), on-line condition monitoring and reliability 

centred maintenance (RCM) are the most preferred techniques. Results reveal that the majority of the employees are not 

familiar with PAS 55 and they believe it cannot be sustained. To support SAM, adherence to OEM instructions and 

competency of maintenance contractors are revealed to be the most important factors. Maintenance costs and SAP based 

KPI’s can be used to indicate the success of SAM. The main limitation of the study is that sampling was confined to a 

specific location’s facilities and therefore results cannot be generalised.  

Keywords: Asset Management, Competitive Advantage, Key Performance Indicators, Reliability, Availability,  

Plant Stability, Sustainability 

 

1. Introduction 

Organisations in the petrochemical industry are capital 

intensive; these organisations extensively rely on physical 

assets in their operations to deliver on their strategic 

mandate. These operations encompass three fundamental 

imperatives that collectively seek to maximise value 

derived from their physical assets in order to increase 

production volumes – sweating of assets; creating value for 

owners by generating income, increasing the value of 

assets, and securing the income and value of the business. 

Equipment reliability, equipment availability and plant 

stability are fundamental components in effectively 

sweating assets and deriving the maximum value out of 

them. Despite various interventions and initiatives 

employed by the petrochemical organisations to ensure 

sustainability and profitability of their businesses, the 

maintenance costs are continuously raising due to business 

dependency of physical assets, equipment reliability and 

availability are under pressure as a result of “driving” the 

assets too hard and this subsequently results in plant 

instabilities. This phenomenon has presented a challenge to 
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organisations to develop and consider options on how to 

effectively and efficiently counter these challenges. 

Wireman (2005) observed that most organisations do not 

have exclusivity in their assets and processes when 

producing and providing a product to the market. In most 

cases, organisations in the petrochemical industry use the 

same raw material and same type of assets for production, 

therefore, the only way great companies can differentiate 

themselves from their competitors is the manner in which 

they manage their physical assets. 

The implementation of Strategic Asset Management 

(SAM) principles in line with PAS 55 recommendations is 

an option that has been selected to manage assets, with 

specific reference to paragraph 4.3.3 – Asset Management 

plans, in order to derive maximum benefit from these 

assets through improved reliability and availability of 

equipment, as well as stable operations and a higher return 

on assets (ROA). 

Maintenance is a major production cost and today’s 

global competitive landscape has placed an enormous 

pressure on businesses to be financially stable. This 

research aims to develop a motivation to management of 

the business case under study that SAM facilitates 

derivation of maximised asset benefits which ultimately 

gives a business within the petrochemical industry a 

competitive advantage. The current status of the 

organisation’s business is evaluated, and the level of 

knowledge of operations personnel (maintenance and 

production) on asset management is also investigated. This 

is achieved through field survey that is conducted on four 

business units. KPIs are also evaluated through the analysis 

of the SAP data obtained from the organisation’s system. 

The organisation occupies 60 per cent of the local 

market and 30 per cent is currently occupied through 

imports. The biggest contributing factor of high imports is 

the instability of the manufacturing plants. This instability 

impedes the organisation’s capability of supplying the 

customers at a consistent and reliable rate. Consequently, 

this drives customers to seek alternative suppliers 

internationally; hence the 30 per cent market occupation by 

the international suppliers. The instability of the 

manufacturing plants emanate from unreliability and 

unavailability of the equipment. 

Existing lack of confidence among the customers 

towards the ability of the organisation resulted in the 

company losing its competitive advantage and 

subsequently losing a significant share of the market. The 

implementation of PAS 55 Asset Management principles 

seeks to improve the competitive advantage of the 

organisation. This is expected to generate opportunities for 

expansion of the market share through restoring customer 

confidence and hence subsequently discourage imports. 

Properly managing physical assets is of utmost 

importance as this will increase equipment reliability, 

equipment availability and subsequently, plant stability. 

The subsequent benefit of this is an enhanced competitive 

advantage of a business on the basis of reliable, consistent 

and sustainable supply. 

The following research question guided the investigation: 

Does the effective implementation of asset management 

principles result in competitive advantage and profitability 

for an organisation? 

This research question is operationalized by the 

following research propositions; 

• Proposition 1 

Strategic Asset Management results in reliable assets 

that contribute to improved plant availability. 

• Proposition 2 

Improved plant availability results in stable operations 

that sustain product supply to the market. 

2. Methodology 

This is a structured causation research with the objective 

of identifying the effects of Strategic Asset Management 

implementation as per PAS 55 guidelines with regard to 

enhancing organisations’ competitive advantage through; 

• Improved asset reliability, 

• Asset availability and  

• Plant stability 

A gap analysis is first conducted. This analysis entails 

evaluating the level of compliance to the asset management 

principles. The Key Performance Indicators are studied for 

this purpose. The understanding and opinions of operations 

personnel (Artisans, Trade Managers, Shift Managers, 

Planners, Section Leaders, Reliability Engineers, 

Production Managers, Engineering Managers and 

Operations Managers) on principles of Strategic Asset 

Management as well as their opinions on these principles 

are tested through a survey instrument. 

2.1. Research Design 

According to Leedy and Ormrod (2010), a descriptive 

quantitative research involves identifying the characteristics 

of an observed phenomenon; it is further asserted that this 

type of research often involves collecting information 

through data review, surveys, interviews, or observation. 

Descriptive research describes the way things are. 

To achieve the research objective and to address the 

research question, a descriptive analysis of exploratory 

nature is employed. Quantitative data is collected and 

analysed in an attempt to gain insights and familiarity 

pertaining to the state of asset management as perceived by 

employees. The exploratory approach seeks to identify 

patterns and perceptions to strengthen the 

recommendations for implementation of Asset 

Management. 

Leedy and Ormrod (2010) define triangulation as the 

process of using multiple sources of data with the hope that 

data will converge to demonstrate consistency and support 

the recommendations to implement Asset Management 

principles. 
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Data collection was done using two methods applied in 

parallel; the first method was to collect data through 

questionnaires, as shown in appendix A, and the second 

method entailed gathering information pertaining to KPI’s 

from the SAP system. This was done for triangulation 

purposes. 

2.2. Assumptions 

The following assumptions are made in order of 

contextualising the study: 

• The respondents participating in this research 

represent the population of organisation’s 

employees and therefore their feedback gives the 

reflection of the entire organisation. 

• The respondents hold senior positions within the 

organisation, from artisan level upward, they are 

therefore capable of providing strategic perspective 

regarding physical asset management. 

• The respondents have some engagement with the 

physical assets, either through maintenance or 

operations. 

• The respondents took reasonable amount of time to 

read, understand and answer the questions properly. 

• CMMS (Computerised Maintenance Management 

System) exists and are functional in the 

organisation. This is used to extract data on key 

performance indicators (KPI’s) to determine the 

level of compliance. 

2.3. Delimitations 

• To achieve the organisational strategic imperatives, 

the five categories of assets that should be 

holistically managed are: human assets, financial 

assets, information assets, intangible assets and 

physical assets. The focus of this study is on 

Physical assets, which entails equipment and 

machinery applicable to the manufacturing process 

in the organisation’s business. 

• The study is limited to the development of a 

motivation to the management of the organisation 

to implement an asset management program which 

will assist in effective management of physical 

assets. This will subsequently enhance the business 

competitive advantage; The study does not evaluate 

the benefits post the implementation of Strategic 

Asset Management principle as prescribed by PAS 

55. 

2.4. Sampling 

The target population for this study is the manufacturing 

sites of organisation in South Africa, with specific 

emphasis on employees in maintenance and production. 

Following the discussion with the management of the 

organisation, four manufacturing sites were identified to 

participate in the study. 

Diamantopoulos and Schlegelmilch (2000) define non-

probability sampling as the sampling procedure where the 

selection of the sampling elements is left to the discretion 

of the researcher and there is no explicit scientific model 

which can be used to assess the degree of sampling error. 

Quota sampling is a method of a non-probability 

sampling procedure, the selection criteria of quota 

sampling is “sample members are chosen on the basis of 

satisfying some pre-specified criteria thought to apply to 

the population; the researcher is free to choose which 

elements to include in the sample as long as they qualify on 

the pre-defined characteristics.” Diamantopoulos and 

Schlegelmilch (2000: 14) 

The sampling method used in this study is the non-

probability sampling, with specific reference to quota 

sampling. This method conforms to the preceding 

definitions in that the sample members conform to pre-

defined criteria; personnel having some engagement with 

the physical assets through either maintenance or 

production. Furthermore, sample members occupy pre-

defined positions within these two functions; Artisans, 

Trade Managers, Shift Managers, Planners, Section 

Leaders, Reliability Engineers, Production Managers, 

Engineering Managers and Operations Managers. 

All the sampled members have vested interests in the 

well-being of the assets since they are all responsible for 

the manufacturing facilities. In this regard, the sample can 

be considered to be homogeneous. Diamantopoulos and 

Schlegelmilch (2000) argue that homogeneous sampling 

results in less degree of variability. 

Out of the operations population of 73 personnel, a 

sample size of 62 was determined.  

A parallel approach was also undertaken that entailed 

gathering information on the level of compliance to seven 

key performance indicators (KPIs). Gathering and 

codifying data into information was achieved through visits 

to planning departments of the manufacturing sites 

identified, where data mining was performed from SAP. 

2.5. Measuring Instruments 

The questionnaire consists of 66 questions that are 

divided into 4 categories; category A concentrates on 

biographical information of the respondents, category B 

concentrates on general issues pertaining to Asset 

Management, this category is further sub-divided into five 

sub-categories. Category C deals with issues that are 

identified specifically for Asset Management, this category 

is further sub-divided into six sub-categories. The last 

category of the questionnaire is category D, this category 

deals with PAS 55 and it is further sub-divided into two 

categories. 

This study deals with complex constructs relating to 

personnel opinions, attitudes and perceptions about the 

status of Asset Management understanding and 

implementation as prescribed by PAS 55. 

Three types of measurement scales were used in this 

study to capture the responses; 
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• Determinant choice – respondents are given 

various options and requested to select only one. 

• Dichotomous scale – this scale requires the 

respondents to respond with a simple yes or no. 

• Likert scale - Here the respondents are asked to 

indicate a degree of agreement and disagreement 

with series of statement each. 

2.6. Data Analysis 

IBM SPSS statistical software was used to analyse the 

data collected from the individual respondents. The four 

manufacturing sites are not analysed individually, the 

analysis is done for the business as a whole and results are 

presented as such.  

Data that was collected via the questionnaires was coded 

for ease of analysis and interpretation of results; 

• The “determinant choice” part of the questionnaire 

was coded with numerical values from 1 to 4; this 

coding does not represent any particular order of 

importance of the responses. 

• The “dichotomous scale” part of the questionnaire 

was also coded with numerical values of 1 and 2; 1 

representing a ‘yes’ and 2 representing a ‘no’. 

• The “Likert scale” part of the questionnaire was 

predominantly code with values of 1 to 4, only a small 

part was coded with values of 1 to 5, the coding of 

this scale in a particular order of significance; lower 

number representing less significant and higher 

number representing higher significance. 

2.7. Reliability and Validity 

Diamantopoulos and Schlegelmilch (2000) define 

reliability of a measure as the extent to which a 

measurement is free from variable error; they also define 

validity of the measurement as a degree in which a 

particular measure is free from bias and variable error. 

“The extent to which results are consistent over time and 

an accurate representation of the total population under 

study is referred to as reliability and if the results of a study 

can be reproduced under a similar methodology, then the 

research instrument is considered to be reliable.” 

(Golafshani, 2003: 598) 

Golafshani (2003) further attests that validity determines 

whether the research truly measures that which it was 

intended to measure or how truthful the research results are. 

History has shown that Sasol Polymers employees do 

not like to spend considerable time on questionnaires and 

they are reluctant to participate in open-ended questions, to 

accommodate this reluctance, a very simple close-ended 

questionnaire was developed and this improved the 

employees’ eagerness to participate in the study. 

Also as a front-end loading in facilitating the reliability 

and validity of the research, a number of briefing sessions 

were held with the target groups of the manufacturing sites; 

these sessions afforded participants the opportunity to seek 

further clarity on uncertain issues that might compromise 

the success of the research in terms of reliability and 

validity. 

2.8. Ethical Consideration 

Leedy and Ormrod (2010: 101) suggest that whenever 

human beings or other creatures with the potential to think, 

feel, and experience physical or psychological distress are 

the focus of investigation, it is important to look closely at 

the ethical implications of what is proposed to be done. 

To adhere to the prescribed ethical considerations during 

this research, the following were undertaken; 

• Permission to execute the research was request and 

granted by the operations managers of the 

manufacturing units. 

• Participants were briefed and all uncertainties 

clarified. 

• Participation was strictly voluntary. 

• Participants were not misled in anyway during the 

briefing sessions and during the research. 

• Participants and their manufacturing sites were 

guaranteed privacy and anonymity – this is evident 

from the fact that there is not participant’s name 

and manufacturing site in the questionnaire. 

3. Research Findings 

The investigation and data collection was conducted in 

two steams; stream one entailed gathering data from the 

SAP system of the four manufacturing site, and the second 

stream was conducted through the Asset Management 

questionnaires to employees. 

The data collected through stream one was fed into the 

excel spread sheet and the average of the four 

manufacturing sites was used answer the research question 

and draw conclusions on the proposal. 

3.1. Stream 1 – KPI’s – Developed from SAP 

 

Figure 1. Maintenance KPI’s – 12 months rolling average (Targets 

adopted from SAMICORP). 
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Figure 1 depicts the backlog of 1.4 weeks for the four 

manufacturing plants for the period of six months as 

compared to the benchmark value of 4 weeks.

attributed to inadequacies in executing preventive 

maintenance inspections and over staffed maintenance 

team and this negatively impacts reliability of the 

equipment. These inadequacies are

principles of SAM as suggested by Faiz and Edirisinghe 

(2009) that a typical asset management system observes 

assets for signs of failure or degradation and schedules 

maintenance intervention before critical failu

It is also illustrated in Figure 1 that the average 

percentage emergency ratio and the urgent ratio 

6.2 respectively; this means that 10.6 per cent and 6.2 per 

cent of the total man-hours available for the four 

manufacturing sites is spend dealing with emergencies and 

urgent jobs, this high emergency and urgent ratios leave no 

room for preventive maintenance principles to be 

implemented. The high emergency and urgent ratios cost 

the business more than planned activities; this is suppo

by Hastings (2010) in saying that the cost of failure is 

generally high when compared with the costs of planned 

maintenance, repair and replacement strategies.

Hastings (2010) further argues that reliability is 

important because failures reduce the ef

production and compromises the organisational strategic 

intent which the assets are intended to support.

emergencies and urgent mode of operation emanates from 

unreliable equipment breaking randomly.

Figure 1 also shows schedule attainm

is achieved, this effectively means that only 36.1 per cent 

of the work orders was completed during the analysis of 

the six months as, this is way below the acceptable figure 

of between 80 and 90 per cent. 

attainment figure can be linked to the high emergency and 

urgent ratios; the reactive mode of operation results in less 

time to execute scheduled activities and hence the low 

schedule attainment.  

According to Horner, El-Haram &Munns (1997)

preventive maintenance was introduced to reduce the 

probability of occurrence of failure and to avoid sudden 

failure. He further argues that this strategy is referred to as 

time-based maintenance, planned maintenance or cyclic 

maintenance. Preventive maintenance tasks are performed

in accordance with a predetermined plan at regular, fixed 

intervals. 

Figure 1 depicts “Actual vs. Plan on Scheduled Work 

hours” of 41.3 per cent; this means that only 41.3 per cent 

of the planned maintenance hours are achieved, the 

industry benchmark is 90 per cent and any 

80 and 90 per cent is acceptable. 

This key performance indicator shows that the 

maintenance planning of the manufacturing sites of Sasol 

Polymers is not effective; available man hours are planned, 

however, only 41.3 per cent of those hours are realised.

This is also attributed to the existing reactive mode of 

operation. 
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Figure 1 depicts “Actual vs. Plan on Scheduled Work – 

means that only 41.3 per cent 

of the planned maintenance hours are achieved, the 

90 per cent and any value between 

This key performance indicator shows that the 

maintenance planning of the manufacturing sites of Sasol 

Polymers is not effective; available man hours are planned, 

ent of those hours are realised. 

This is also attributed to the existing reactive mode of 

Safi and Mozar (2004)observed that in a typical reactive 

system, significant maintenance efforts are invested in 

responding to breakdowns. The unpredictabl

nature of breakdowns does not allow work to be planned.

The above observations by Safi and Mozar (2004) are 

also evident from low PM Attainment

indicated in Figure 1.This value

only 29.8 per cent of the total preventive maintenance 

strategy work orders being executed, resulting in random 

unmanageable breakdowns and ultimately resulting in 

reduced equipment lifespan. 

These observations are further aligned to Faiz and 

Edirisinghe (2009) when they menti

management system observes assets for signs of failure or 

degradation and schedules maintenance intervention before 

critical failure occurs. 

The average capacity planning for 

26.3 per cent; this indicates that on

total available man-hours are planned and accounted for, 

and this constitutes a significant shortfall in properly 

managing resources and utilisation thereof. 

3.2. Stream 2 - Questionnaire

The second stream deals with the e

perceptions and beliefs in relation to 

management in the four manufacturing sites.63 employees 

responded to the questionnaires and the responses were 

inputted into SPSS for analysis.

classified into categories as illustrated in figure 2

Figure 2.Study Hierarchy

3.3. People 

It is widely believed that 

isolated function within the business.

questionnaire aimed to identify the perception of 

respondent in relation to the 

management. 

Majority of the respondents believe that 

management is for everyone in the value chain, this 

perception is in alignment with the definition made by Fa

and Edirisinghe (2009) that a

of identification, design, construction, operation, and 

maintenance of physical assets.

that every stage of the supply chain is involved in 

management, from design through to disposal.

Differentiating Strategy to Enhance a  

Safi and Mozar (2004)observed that in a typical reactive 

system, significant maintenance efforts are invested in 

The unpredictable and random 

nature of breakdowns does not allow work to be planned. 

The above observations by Safi and Mozar (2004) are 

also evident from low PM Attainment of 29.8 per cent 

value effectively translates into 

the total preventive maintenance 

executed, resulting in random 

unmanageable breakdowns and ultimately resulting in 

 

These observations are further aligned to Faiz and 

Edirisinghe (2009) when they mention that a typical asset 

anagement system observes assets for signs of failure or 

degradation and schedules maintenance intervention before 

The average capacity planning for the organisation is 

26.3 per cent; this indicates that only 26.3 per cent of the 

hours are planned and accounted for, 

and this constitutes a significant shortfall in properly 

managing resources and utilisation thereof.  

Questionnaire 

The second stream deals with the employees’ 

s in relation to the status of asset 

anagement in the four manufacturing sites.63 employees 

responded to the questionnaires and the responses were 

inputted into SPSS for analysis. This perception stream is 

as illustrated in figure 2 below. 

 

Study Hierarchy. 

that asset management is an 

isolated function within the business. Part of the 

questionnaire aimed to identify the perception of 

respondent in relation to the ownership of asset 

of the respondents believe that asset 

anagement is for everyone in the value chain, this 

perception is in alignment with the definition made by Faiz 

asset management is a process 

ification, design, construction, operation, and 

maintenance of physical assets. This clearly demonstrates 

that every stage of the supply chain is involved in asset 

anagement, from design through to disposal. 
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3.4. Business Drivers 

Respondents were also tested on what they believe to be 

the most important among the identified business drivers. 

The research indicates that respondents believe that the 

following business drivers, in order of their importance, are 

the most important; 

� Safety 

� Plant stability 

� Sustainability 

� Plant availability 

� Equipment reliability and  

� Production volume. 

 

The findings above are concurred to by Moubray (2007) 

when he suggests that Reliability-Centred Maintenance 

(RCM) seeks to achieve, among others, the following; 

� Greater safety and environmental integrity – RCM 

considers the safety and environmental 

implications of every failure mode. 

� Improved operating performance (output, product 

quality and customer service) – RCM recognises 

that all types of maintenance have some value, and 

provides guidance in deciding which is the most 

suitable in every situation. 

� Greater maintenance cost-effectiveness – RCM 

focusses on the maintenance activities which have 

the most effect on the performance of the plant. 

� Longer life-span of assets 

Successful implementation and sustainability of asset 

management is dependent on employees believing in 

benefits this phenomenon has on the business as well as 

individuals. It is revealed that majority of the employees 

believe that discipline cohesion (bringing the different 

organisation disciplines closer together) is the most 

important benefit of implementing Asset Management 

processes. 

Further to discipline cohesion stated above, the research 

also reveals that employees believe that the following, in 

the order of their importance, are also the important 

benefits of implementing Asset Management processes; 

• Improved decision making 

• The organisation learning experience during the 

implementation process 

• Enhanced systems thinking in terms of equipment life 

cycle view 

• Becoming the learning organisation (continuous 

improvement) 

• Process transparency 

It is clear from above that employees believe there are 

benefits in implementing the processes of asset 

management. 

To succeed in implementing and sustaining asset 

management, obstacles and challenges should be identified 

and eliminated. This section seeks to identify and 

understand what employees believe and perceive to be the 

main challenges that negatively impact the implementation 

of asset management. 

Majority of the respondents suggest that time constraints 

(getting time of the required resources) presents a 

considerable challenge in implementing asset management, 

the respondents further identified the ‘management of 

change’ as another factor that presents a significant 

challenge. 

In order to be able to take precautions in safe-guarding 

the successful implementation of asset management, it is 

imperative that aspects that are most affected be identified 

and the degree of effect be understood. 

The research indicates that respondents believe that 

‘operation and maintenance practices - changing mind-sets 

and behaviours’ is the most affected aspect when 

implementing asset management; the research further 

reveals that employees are also believed to be the most 

affected during the implementation of asset management. 

3.5. Business Processes 

Condition monitoring program plays a fundamental role 

in the asset management program, this ensures that 

potential failure are identified before they actually develop 

into defects - a predictive approach. This particular 

analysis seeks to identify how familiar employees are with 

the phenomenon of condition monitoring. 

“Reliability Centred Maintenance (RCM) is an 

evolutionary approach to equipment reliability. It focusses 

on optimisation of preventive and predictive maintenance 

programs to increase equipment efficiency (uptime, 

performance and quality) while minimising the related 

cost.” Wireman (2005: 165)  

The analysis shows that the respondents believe that the 

following are the most important reasons to implement 

condition monitoring; 

• Improved equipment reliability 

• Increased ratio of pro-active versus reactive 

maintenance 

• Optimised timing for planned outage 

It is also shown in the analysis that ‘improved decision 

making’ and ‘reduced maintenance cost’ are also important, 

but not to the same degree as the ones mentioned above. 

The employees were also requested to share their 

understanding of the risk identification techniques; they 

were requested to rank the importance of the techniques. 

The analysis indicates that majority of the respondents 

believe that preventing repeat failures (root cause analysis) 

is the most important technique. Equipment failures 

negatively impact plant availability and stability; this is 

evident from the reactive nature of the business as depicted 

in Figure 1.It is further indicated that the second most 

important technique is believed to be FMECA (failure 

mode effect criticality analysis); this technique facilitates 

the development of maintenance strategies, which is the 

fundamental concept in implementing effective asset 

management. 
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Faiz and Edirisinghe (2009) also suggest that the 

predictive maintenance concept recognises that a change in 

condition and performance of an item is the principal 

reason for carrying out maintenance. Thus, the optimal 

time to perform maintenance is determined from a 

condition survey used to determine the actual state of each 

asset.  

To support the suggestion given above, the research 

shows that employees believe that on-line condition 

monitoring is the most important risk management 

technique; this is in conformance with the observations 

made by Faiz and Edirisinghe (2009) that predictive 

maintenance is an essential component of asset 

management systems. On-line condition monitoring is an 

asset management regime that helps in identifying potential 

failures before they develop into actual failures. 

It is further indicated that the second most important risk 

management technique is the RCM (reliability centred 

maintenance).This technique is defined by Campbell and 

Reyes-Picknell (2006) as a method used to determine the 

most appropriate maintenance policy in support of asset 

management. 

The following Key Performance Indicators were 

identified as important in effectively implementing and 

sustaining asset management; 

• OEE – Overall equipment effectiveness 

• SAP based KPI’s – as depicted in Figure 1 

• Maintenance cost 

• Percentage of Maintenance cost to Asset replacement 

Value 

Key Performance Indicators (KPI's) are an important 

management tool to measure business performance, and are 

often used to measure maintenance. It is often said that 

"what gets measured gets done.” (Reliability Tips, 2007) 

The respondents believe that all the four KPI’s are 

important in facilitating the success and sustenance of asset 

management.  

Effective equipment maintenance is a fundamental 

component of the asset management program, it is logical 

to assert that the original equipment manufacturers (OEM’s) 

of the equipment are the most qualified in terms of 

prescribing maintenance plans. It is therefore imperative 

that the manufacturers’ data books detailing the 

maintenance plan be part of the ‘end of job’ documentation. 

It is also imperative that OEM’s responsibility extends 

beyond the point of delivery; the OEM should avail the 

‘after sale’ technical support at operation stage of the 

equipment. 

Employees believe that ‘OEM maintenance instruction’, 

‘OEM data books’ and ‘OEM technical support’ are 

important towards ensuring that effective asset 

management is implemented and sustained. 

The research also indicates that the employees also 

believe that ‘Maintenance contractor technical 

capabilities’, ‘Maintenance contractor knowledge transfer’ 

and ‘Maintenance contractor service level contracts’ are 

also important. 

It is inevitable that the business will occasionally make 

use of the services of the maintenance contractor, it is 

therefore imperative that the service level contract exists 

with the maintenance contractor; this will ensure that the 

technical capabilities of the contractor are prescribed, well 

managed and utilised. The service level contract will also 

assist in ensuring that knowledge transfer is prescribed and 

formalised.  

In assessing the status of the organisation in terms of 

pro-active maintenance, the assessment revealed that 

majority of the respondents affirmed that less than 60 per 

cent of the maintenance activities are pro-active. It also 

revealed that maintenance cost spent on pro-active 

maintenance is less than 60 per cent. These values 

collaborate the findings depicted in Figure 1 showing high 

percentages of emergency ratio and urgent ratio. The 

organisation’s resources are invested predominantly in 

reactive maintenance. 

3.6. PAS 55 

63 employees participated in the research. This section 

seeks to identify how conversant or familiar the 

respondents are with regard to PAS 55. The following is 

the outcome: 

� 38.1 per cent of the participants have never heard 

of PAS 55 

� 23.8 per cent know about PAS 55 but have never 

read it 

� 25.4 per cent have read PAS 55 but do not 

understand it 

� 12.7 per cent of the respondents are comfortable 

with PAS 

The employees were further tested on how optimistic 

they are with regard to the sustainability of PAS 55 in the 

asset management arena. The test revealed that 63.5 per 

cent of the respondents are not convinced that PAS 55 is 

sustainable in the asset management arena; they believe 

that PAS 55 is just a ‘flavour of the month’.36.5 per cent of 

the respondents believe that PAS 55 is here to stay. 

4. Conclusions 

Based on the results and findings of this study, the 

following conclusions may be drawn; 

• It is clear from the study that the benefits of the SAM 

are eminent; this was observed from the 

theoretical/perception aspect as well as the field-work 

done on this subject in compiling the KPI’s. 

• Management buy-in and involvement in the 

implementation and execution of this process is 

imperative. Operational employees require leadership 

and guidance in the implementation of this program. 

This will ensure the elimination of obstacles that 

might undermine the effectiveness of the process and 

have detrimental effect to employees’ perceptions 

about the process. 
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• Poorly managed physical assets result in instability of 

the operations and this is clear from the KPI results. It 

can then be concluded that unstable operations are 

obstacles to constant and reliable supply of product to 

the market, this results in consumer sourcing 

alternative suppliers, hence the organisation’s 

occupation of 60 per cent of the South African market. 

• 30 per cent of the South African market if occupied 

by international producers; this presents a huge 

opportunity for growth for organisation’s business in 

terms of expanding the market share. Effectively 

implementing asset management will improve 

stability of operations and ensure the reliability of the 

product supply, and subsequently boost the market 

confidence. 

• The results indicate that even though they may not be 

aware of PAS 55, the employees believe in some of 

the asset management principles prescribed by PAS 

55.This will assist in ensuring the ease of 

implementing and embedding this asset management 

program, its ultimate success. 

• Asset Management program is not an event, but rather 

a continuous process that requires constant inputs and 

feedback for improvement.  

Finally, it is concluded that the study did achieve its 

objectives. The research further affirms that there is a 

relationship among the two propositions: (1) to have a 

stable plant, equipment has to be consistently available, 

and (2) the only way to achieve system availability is 

through reliable equipment. 

Appendix A – Research Questionnaire 

Asset Management Survey 

This focus of the study is to receive feedback from 

senior stake-holders of capital-intensive physical assets on 

the main bottlenecks and challenges in implementing 

improvements in the field of asset management. The aim of 

this questionnaire is to collect this feedback in a systematic 

manner. Participations in the questionnaire will enable the 

development of a case and recommendations on 

successfully implementing the Asset Management 

principles using PAS 55 as a guideline. The format of the 

questionnaire is also such that it can service as a checklist 

for one’s own asset management program. 

The overview will be anonymous and not traceable to 

any of the individual respondents or their companies.  

A. Biographical Information. 

A1.Age in Years 

20 – 24  1 

25 – 34  2 

35 – 44  3 

45 – 54  4 

55 and above  5 

 

A2.Work experience in years 

5 and below  1 

6 – 10  2 

11 – 15  3 

16 – 20  4 

21 and above  5 

 
A3.Educational Level 

Metric/NQF4  1 

Diploma  2 

Degree  3 

 

A4.Function within the business 

Artisan (Process and Maintenance Artisans)  1 

Planners (Planner/Scheduler/Planner assistants)  2 

Engineers (Discipline and Reliability engineers)  3 

First Line Management (Shift and Trade Managers)  4 

Management (Section leader to Operations Manager)  5 

B. Asset Management: General. 

B1.What do you understand by the term “Asset Management”? Is it 

only for Maintenance or does the term have a wider meaning? 

(Please select one) 

Asset Management is only for Maintenance  1 

Asset Management is only for Production  2 

Asset Management is only for Maintenance and 

Production 
 3 

Asset Management is for all stakeholder in the supply 

chain (from acquisition to disposal) 
 4 

 

B2. How important are the following drivers for the business in 

justifying investment to improve asset management processes? 

 

1 2 3 4 

Not 

relevant  

Limited 

Importance 
Important 

Very 

Important 

Cost reduction     

Improved product 

quality 
    

Improved 

equipment 

reliability 

    

Improved plant 

availability 
    

Improved plant 

stability 
    

Increased 

production 

volume 

    

Knowledge 

management – 

Improved asset 

knowledge 

    

Long term 

sustainability 
    

Legislation or 

regulation 
    

Safety     

 

B3. What are the main working level benefits of implementing Asset 

Management processes? 

 

1 2 3 4 

Not 

relevant  

Limited 

Importance 
Important 

Very 

Important 

The organisational 

learning 
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experience during 

the 

implementation 

process 

Becoming a 

learning 

organisation -

continuous 

improvement 

    

Bring the different 

organisational 

disciplines closer 

together 

    

Improved decision 

making 
    

Enhanced systems 

thinking in terms 

of equipment “life 

cycle view” 

    

Process 

transparency 
    

 

B4. What are the main challenges in improving Asset Management 

processes or when implementing an “Asset Management system”? 

 

1 2 3 4 

Not 

relevant  

Only a 

formal

ity 

Consi

derabl

e 

Chall

enge 

Signif

icant 

challe

nge 

Development of the business 

case for the implementation 
    

Linking the Asset 

Management policy and 

strategy to the company 

strategy – is there a clear 

company strategy? 

    

Definition of Asset 

Management policy, strategy 

and objectives 

    

Getting time of the required 

resources 
    

Preparation of detailed 

equipment plans 
    

Risk Management - 

identification and 

quantification of risks 

    

Risk based decision making     

Effective integration of 

condition monitoring in Asset 

Management processes 

    

Improve Asset information 

and data management 
    

Implementation and 

integration of IT support 

system 

    

Management of skills and 

competencies in the 

organisation 

    

Implement organisational 

changes needed to optimise 

asset management 

    

Definition of KPI’s for 

performance management 
    

Process for continuous 

improvement 
    

Periodic Auditing of the Asset 

Management processes 
    

 

B5. What will be the most affected in a company when improving 

Asset Management processes or when implementing an “Asset 

Management system”? 

 

1 2 3 4 

No 

influen

ce  

Minor 

influen

ce 

Consider

able 

influence 

Very 

signific

ant 

influen

ce 

Operation and 

maintenance practices – 

changing mind-sets and 

behaviours 

    

IT set-up – information 

consolidation (SAP and 

Merridium) 

    

Management     

Employees     

C. Asset management: Specific issues. 

C1. What are the reasons to implement (additional) condition 

monitoring? 

 

1 2 3 4 

Not 

releva

nt  

Limited 

Importa

nce 

Import

ant 

Very 

Import

ant 

Reduced maintenance cost     

Improved Reliability     

Optimised timing for planned 

outages 
    

Improved decision making     

Increase ratio of pro-active 

versus reactive maintenance 
    

 

C2. How important are the following risk identification techniques 

to the asset management process? 

 

1 2 3 4 5 

No

t 

use

d 

Not 

releva

nt  

Limite

d 

Import

ance 

Impor

tant 

Very 

Impor

tant 

RAM – Reliability 

Availability and 

Maintainability 

     

FME(C)A - Failure 

Mode Effect 

(Criticality) Assessment 

     

HAZOP – Hazard and 

Operability 
     

RCA – Root Cause 

Analysis 
     

 

C3. How important is following risk management techniques to the 

asset management process? 

 

1 2 3 4 5 

Not 

used 

Not 

releva

nt  

Limited 

Importa

nce 

Import

ant 

Very 

Import

ant 

RCM – Reliability 

Centred Maintenance 
     

RBI – Risk Based 

Inspection 
     

On-line condition 

monitoring or early 

warning system 

     

Criticality analysis      
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C4. How important is the following KPI’s for the performance 

management in your asset management system? 

 

1 2 3 4 

Not 

releva

nt  

Limited 

Importa

nce 

Import

ant 

Very 

Import

ant 

OEE - Over-all equipment 

effectiveness 
    

SAP based KPI’s 

(e.g. STAR/SAMI KPI’s) 
    

Maintenance cost     

%(Maintenance cost/Asset 

Replacement Value) 
    

 

C5. How important is the OEM’s and maintenance contractors 

(MC) e.g. Turbo Services, etc. for your asset performance? 

 

1 2 3 4 

Not 

relevant  

Limited 

Importance 
Important 

Very 

Important 

OEM 

maintenance 

instructions 

    

OEM data books     

OEM technical 

support 
    

MC technical 

capabilities 
    

MC knowledge 

transfer 
    

MC service level 

contracts 
    

 

C6. How much percentage of your maintenance is pro-active? 

 

1 2 3 4 

Don’t 

know  
< 60% 

60-

90% 
> 90% 

% of total number of 

activities 
    

% of total cost     

D. Asset Management: PAS 55. 

D1. How familiar are you with PAS 55 Asset Management 

specification (Mark what is true)? 

Never heard of it  1 

Heard of it, but never read it  2 

Read it, but don’t understand everything  3 

Comfortable with it   4 

Work according to the specification  5 

Have been assessed based on it  6 

 

D2. If you are familiar with PAS 55, do you think it is just a “flavour 

of the month”? 

(mark your opinion) 

Yes  1 

No, it is here to stay  2 
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