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�� *���� � ,������ ���� +	 ,�����	� �� ������� ��	 �	���� �� ��	 ������	��� -�
,�����	� �� ����. ��	 ,��	 �� ,��������� �� ����������	� *��� ��	 ,��	 �� ��
	�� '
�������� /��� 0��+������� ��		� ��� +	 ��	� �� �	���� ��	 	1��� ���	 ��� 	���
�	2�	��	 �� � ,���	��. ���
����� *�
� ���	� -� ��	 ���
	 ���	 �� 
���	� ���� ��	
���� ���	. ��	 ,���	�� ����
� +	 ��,�� 	�. *���� ��� ���
��	 ������ 	�,
��		��
���� ���	 ����
� ��� +	 ��3���	� ��� ����
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 ���	� +	 ���	�	� ��. �� �� �� �
�������
 �	����	�	�� ��� ����������	� *��� 
��,,��� �� ���. �44���

-� ����������.
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��	 ���,�� �� ���� *�

 +	 ��	 �����	� ,	� ,�	�	. �� ���
	 ���	�

-� (����	����	.
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AvailableWorkMinutes for ScheduledMaintenance

Scheduled T ime
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V olume
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��	 ��	�
 ����	 ��� %	�� �� ��	����� �	�
���
� ��� ������� ��	 ,���������
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��������� �

 ����� �� *���	 �� ���� ,���	��� 0�����	�� ��. ��*	 	�.
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OEE = Availability × Performance rate×Quality rate

Availability =
Run time

P lanned production time

Performance =
Ideal cycle time× Total Count

Run time

Performance =
Good count

Total count
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Lean Concept Lean Bundle Lean Practice
1.1.1.1 Visual Control
1.1.1.2 Work Standardisation
1.1.1.3 Quick changeover techniques

1.1.2 SMED 1.1.2.1 Work Standardisation
1.1.3.1 Takt time
1.1.3.2 Work sequence
1.1.3.3 Standard WIP

1.1.4 Takt time 1.1.4.1 Work Standardisation
1.1.5.1 5S
1.1.5.2 Shadow Tool Board
1.1.5.3 Inventory indicators
1.1.5.4 Kamishabi
1.1.5.5 Kanban
1.1.5.6 Andon
1.1.5.7 One piece flow
1.1.5.8 Standardised work
1.1.5.9 Jidoka
1.1.6.1 Inventory Standardisation
1.1.6.2 ABC Analysis

1.1.7 CMMS 1.1.7.1 Work Order
1.2.1.1 5 S's
1.2.1.2 Visual Control
1.2.1.3 Cleaning and Lubrication standards

1.2.2 Planned Maintenance 1.2.2.1 Maintenance schedule
1.2.3.1 Cause and Effect Diagram
1.2.3.2 Five Whys
1.2.3.3 Tree diagram
1.2.3.4 Fault Tree Analysis
1.2.3.5 Brainstorming
1.2.3.5 PDCA
1.2.3.6 SBCE

1.2.4OEE 1.2.4.1 Eliminating six main losses 1.2.4.1.1 Brainstorming
1.2.5Work Order System 1.2.5.1 Waste Elimination
2.1.1 Lot size reductions

2.1.2.1 Finished Goods Supermarket
2.1.2.2 Takt time
2.1.2.3 Pitch 2.1.2.3.1 Work Standardisation
2.1.2.4 Buffer and safety inventories
2.1.2.5 Lights Out Manufacturing 2.1.2.5.1 Work Standardisation
2.1.2.6 Agile Manufacturing
2.1.2.7 One piece flow or pull production
2.1.2.8 In process supermarkets
2.1.2.9 FIFO lanes 2.1.2.9.1 Work Standardisation
2.1.2.10 Kanban

2.1.2.11.1 Heijunka box
2.1.2.11.2 Work Standardisation

2.1.2.12 PacedWithdrawal
2.1.2.13 Runner
2.1.2.14 Value StreamMapping 2.1.2.14.1Waste Elimination
2.1.2.15 PDCA
2.1.2.16 Jidoka 2.1.2.16 Autonomation
2.1.3.1 Similar process speed 2.1.3.1.1 Work Standardisation
2.1.3.2 Finished Goods Supermarket
2.1.3.3 One piece flow plant layout
2.1.3.4 Kanban

2.1.3.5.1 Heijunka box
2.1.3.5.2 Work Standardisation

2.1.3.6 Production Scheduling
2.1.4.1 Work Cells
2.1.4.2 Counter clockwise flow direction
2.1.4.3 Sequential process arrangement
2.1.4.4 Closely positioned equipment
2.1.4.5 U , C , L , S or V cell shapes
2.1.5.1 Takt time
2.1.5.2 Pitch
2.1.5.3 Line balancing

2.1.6 Focussed factory production system 2.1.6.1 Work Cells
2.1.7.1 Buffer, safety inventory or de coupling
2.1.7.2 IT Systems
2.1.7.3 Pull System

2.1.8 Quick changeover tecniques 2.1.8.1 SMED 2.1.8.1.1 Work Standardisation
2.1.9 Bottleneck removal 2.1.9.1 TOC
2.1.10 Reengineerd production processes

2.2.1.1 Condition monitoring
2.2.1.2 Maintenance schedule
2.2.2.1 Condition monitoring
2.2.2.2 New process equipment or technologies

2.2.3.1.1MTBF

2.2.4 Planning and scheduling strategies
2.2.5 New process equipment or technologies

3.1.1.1 PDCA
3.1.1.2 Standardisation

3.1.1Hoshin Kanri3. Strategic 3.1 Policy Deployment

1. Maintenance

2. Production

1.1.1 Kanban

1.1.3Work Standardisation

1.2 TPM

1.1.6 Distributed MRO Storeroom

1.2.1 Autonomous Maintenance

2.1 JIT
2.1.3 Pull system

2.2 TPM

2.2.1 Preventive maintenance

2.2.2 Predictive maintenace

1.1 JIT

2.1.2 JIT/Continuous flow improvement

2.2.3 Maintenance optimisation

Lean Tool

2.1.2.11 Heijunka

2.1.3.5 Heijunka

2.2.3.1 Reliability centred maintenance

2.2.3.2 Risk based maintenance

2.1.4 Cellular manufacturing

2.1.5 Cycle time reduction

2.1.7 Agile manufacturing strategies

1.2.3 a) Root Cause Analysis

1.2.3 b) Problem Solving

1.1.5 Visual Control
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A Framework for Implementing Lean Practices and Tools to Support ISO 55000
Compliance for Physical Asset Management

Jeanne Marie de Villiers

September 2016

Introduction

Background
B. Eng (Industrial) – University of Stellenbosch
M.Eng (Engineering Management) – University of Stellenbosch
Member of the Asset Care Research Group of the University of Stellenbosch

Purpose of the Interview:
Validation of Master’s research thesis

Purpose of the Study
The purpose of this study is to determine how lean tools can be structured in a framework to support the
requirements set out in the ISO 55000 Suite of Standards for the effective management of physical assets.

Important Consideration and Information
This interview will be handled confidentially; the participants will not be identifiable in any way if
consent is not provided.

You can choose whether to be in this study or not. If you volunteer to be in this study, you may
withdraw at any time without consequences of any kind. You may also refuse to answer any
questions you don’t want to answer and still remain in the study. The investigator may withdraw
you from this research if circumstances arise which warrant doing so.

Supervisors/coordinators for this study are:

Dr J.L. Jooste (email: wyhan@sun.ac.za)
Prof C.J. Fourie (email: cjf@sun.ac.za)

Please feel free to ask any questions regarding the study or this interview.

Context and Problem

Effective Physical Asset Management (PAM) is imperative to the success and safety of any organisation.
This is apparent when considering cases such as the explosion of the Piper Alpha, Britain’s biggest oil and
gas producing platform. This explosion killed 167 people and occurred due to a lack of safety and
maintenance precautions. This realisation led to the development of the highly anticipated ISO 55000
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series, an international standard covering the management of physical assets, launched in 2014. Becoming
ISO 55000 compliant is the next step in ensuring a company's PAM is up to standard and to avoid the
numerous losses associated with poor PAM. However, there is no general model which organisations can
take to determine what needs to be done to prepare for ISO 55000. There is also a lack of skills and
expertise on how to change the current state of AM within an organisation to adhere to ISO 55000
requirements and receive accreditation.

Lean and PAM have similar fundamentals – creating value for an organisation and its stakeholders.
Therefore, lean practices and tools have the potential to advance AM within an organisation and aid ISO
55000 accreditation. This points to the following empirical research question:

“How can lean tools be structured in a framework to support the requirements set out in the ISO 55000
Suite of Standards for the effective management of physical assets?”

The literature study of this research included a review of the PAM Landscape, The ISO 55000 Suite of
Standards and Lean. As PAM constitutes a very broad scope, a selection model was used to determine the
most important PAM areas, identified through various PAM definitions, The Global Forum on Maintenance
and Asset Management (GFMAM), the ISO 55000 Suite of Standards and research students. In the
selection model, each subject area was given a rating between 1 and 3, where 1 is low importance and 3 is
high importance.

Through the selection model, the scope of research was narrowed to the following PAM areas:

Asset Information and Knowledge
Asset Lifecycle Management
Risk and Opportunity Management
Reliability Engineering
Maintenance

The Framework with which this research aims to solve the problem statement was formulated in three
consecutive steps. Firstly, the ISO 55000 Family of Standards were investigated and specific requirements
were identified as applicable to the above mentioned five PAM areas of focus.

Secondly, a table (Table 1 Page 3) was created, listing the numerous lean tools and practices investigated in
the literature study. It should be read from left to right, where each lean concept listed on the column to
the right is used as a lean tool to its respective match. For example, Kanban (1.1.1) is a JIT Maintenance
Lean practice, but is also used as a tool for a visual control (1.1.5.4), continuous flow (2.1.2.10), and lean
pull (2.1.3.4). Also, Kanban uses visual control, work standardisation and quick changeover techniques as
tools to create a JIT maintenance system. Furthermore, to avoid redundancy, when tools are listed for a
lean concept, it is not listed again, where the table should be read from left to right and top to bottom. For
example, visual control (1.1.1.1) acts as a tool for Kanban, but is also listed as a Lean Maintenance JIT
practice (1.1.5). Visual control uses tools 1.1.5.1 1.1.5.9, which is only listed once and not again when
listed as a tool for Kanban (1.1.1).

Finally, the lean practices and tools summarised in step two were evaluated against the requirements
chosen in step one and their ability to support these requirements assessed. The final framework is
illustrated in Figure 2 Page 4, which is followed by an explanation of its structure and the logic followed in
determining which lean tools are adequate to support the ISO 55000 requirements within the scope of this
research.
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Lean Concept Lean Bundle Lean Practice
1.1.1.1 Visual Control
1.1.1.2 Work Standardisation
1.1.1.3 Quick changeover tecniques

1.1.2 SMED 1.1.2.1 Work Standardisation
1.1.3.1 Takt time
1.1.3.2 Work sequence
1.1.3.3 StandardWIP

1.1.4 Takt time 1.1.4.1 Work Standardisation
1.1.5.1 5S
1.1.5.2 Shadow Tool Board
1.1.5.3 Inventory indicators
1.1.5.4 Kamishabi
1.1.5.5 Kanban
1.1.5.6 Andon
1.1.5.7 One piece flow
1.1.5.8 Standardised work
1.1.5.9 Jidoka
1.1.6.1 Inventory Standardisation
1.1.6.2 ABC Analysis

1.1.7 CMMS 1.1.7.1 Work Order
1.2.1.1 5 S's
1.2.1.2 Visual Control
1.2.1.3 Cleaning and Lubrication standards

1.2.2 PlannedMaintenance 1.2.2.1 Maintenance schedule
1.2.3.1 Cause and Effect Diagram
1.2.3.2 Five Whys
1.2.3.3 Tree diagram
1.2.3.4 Fault Tree Analysis
1.2.3.5 Brainstorming
1.2.3.5 PDCA
1.2.3.6 SBCE

1.2.4 OEE 1.2.4.1 Eliminating six main losses 1.2.4.1.1 Brainstorming
1.2.5 Work Order System 1.2.5.1 Waste Elimination
2.1.1 Lot size reductions

2.1.2.1 Finished Goods Supermarket
2.1.2.2 Takt time
2.1.2.3 Pitch 2.1.2.3.1 Work Standardisation
2.1.2.4 Buffer and safety inventories
2.1.2.5 Lights Out Manufacturing 2.1.2.5.1 Work Standardisation
2.1.2.6 Agile Manufacturing
2.1.2.7 One piece flow or pull production
2.1.2.8 In process supermarkets
2.1.2.9 FIFO lanes 2.1.2.9.1 Work Standardisation
2.1.2.10 Kanban

2.1.2.11.1 Heijunka box
2.1.2.11.2 Work Standardisation

2.1.2.12 PacedWitdrawal
2.1.2.13 Runner
2.1.2.14 Value StreamMapping 2.1.2.14.1 Waste Elimination
2.1.2.15 PDCA
2.1.2.16 Jidoka 2.1.2.16 Autonomation
2.1.3.1 Similar process speed 2.1.3.1.1 Work Standardisation
2.1.3.2 Finished Goods Supermarket
2.1.3.3 One piece flow plant layout
2.1.3.4 Kanban

2.1.3.5.1 Heijunka box
2.1.3.5.2 Work Standardisation

2.1.3.6 Production Scheduling
2.1.4.1 Work Cells
2.1.4.2 Counter clockwise flow direction
2.1.4.3 Sequential process arrangement
2.1.4.4 Closely positioned equipment
2.1.4.5 U , C , L , S or V cell shapes
2.1.5.1 Takt time
2.1.5.2 Pitch
2.1.5.3 Line balancing

2.1.6 Focussed factory production system 2.1.6.1 Work Cells
2.1.7.1 Buffer, safety inventory or de coupling
2.1.7.2 IT Systems
2.1.7.3 Pull System

2.1.8 Quick changeover tecniques 2.1.8.1 SMED 2.1.8.1.1 Work Standardisation
2.1.9 Bottleneck removal 2.1.9.1 TOC
2.1.10 Reengineerd production processes

2.2.1.1 Condition monitoring
2.2.1.2 Maintenance schedule
2.2.2.1 Condition monitoring
2.2.2.2 New process equipment or technologies

2.2.3.1.1 MTBF

2.2.4 Planning and scheduling strategies
2.2.5 New process equipment or technologies

3.1.1.1 PDCA
3.1.1.2 Standardisation

3.1.1 Hoshin Kanri3. Strategic 3.1 Policy Deployement

1. Maintenance

2. Production

1.1.1 Kanban

1.1.3 Work Standardisation

1.2 TPM

1.1.6 Distributed MRO Storeroom

1.2.1 Autonomous Maintenance

2.1 JIT
2.1.3 Pull system

2.2 TPM

2.2.1 Preventive maintenance

2.2.2 Predictive maintenace

1.1 JIT

2.1.2 JIT/Continuous flow improvement

2.2.3 Maintenance optimisation

Lean Tool

2.1.2.11 Heijunka

2.1.3.5 Heijunka

2.2.3.1 Reliability centred maintenance

2.2.3.2 Risk based maintenance

2.1.4 Cellular manufacturing

2.1.5 Cycle time reduction

2.1.7 Agile manufacturing strategies

1.2.3 a) Root Cause Analysis

1.2.3 b) Problem Solving

1.1.5 Visual Control

Table 1: Lean Tools
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Table 2: A Framework of Lean Practices and Tools to Support ISO 55000 Compliance
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Framework Explanation
The proposed framework should be read with the Lean practices and tools summary (Figure 1) and ISO
55001 and ISO 55002 documents at hand.

The developed framework takes the form of a table, with the y axis representing the ISO 55001 clauses
applicable to each of the chosen PAM subject areas. Each ISO 55001 clause is matched with an ISO 55002
clause and lean practice or tool on the x axis. The matched ISO 55002 clauses provide information on why
the specific ISO 55001 clause is related to the PAM subject group it is categorized under. For example,
Requirement 9.1 in the ISO 55001 document addresses the establishment of processes for performance
monitoring. Even though this clause does not mention asset, information and reporting in the ISO 55001
document, it is mentioned numerously in the ISO 55002 document. For example, ISO 55002 9.1.1.1 d)
states that documented information should be used to facilitate corrective action and decision making.

The rest of this section will describe the logic behind the lean practices and tools chosen to support
respective ISO 55001 clauses, where reference will be given to content within the ISO 55002 document,
where applicable.

Lean practices and tools to support ISO 55000 requirements related to Asset, Information and
Knowledge

Value Stream Mapping involves mapping the information flow from supplier to customer. In doing so, it
will assist in defining the organisation's internal and external information flow. It will also assist in
determining stakeholder requirements for recording financial and non financial information, as
stakeholders should be involved in mapping the external information flow of the organisation. This will
support achieving requirements 4.1 and 4.2 in the ISO 55001 document.

ISO 55001 7.5 b) addresses the determination of information requirements to support its assets, asset
management (AM), the asset management system (AMS) and the achievement of organizational
objectives. ISO 55001 7.5 b) requires an organisation to determine the attributive and quality requirements
of its identified information. ISO 55002 7.5.3 a) states that when determining its information
requirements, the organization should consider the value of the information to enable decision making.
ISO 55002 7.5.3 c) requires an organisation to get input from relevant stakeholders when determining the
types of information needed for decision making. This can be supported by a VSM, as its main purpose is to
determine the information stream that brings value to the organisation and eliminating all non value
adding activities, where stakeholder should be included in defining the value stream. ISO 55002 7.5.3 d)
requires an organisation to establish and continuously improve controls, specifications and level of
accuracy of data. This can be supported by applying work standardisation and PDCA to establish and
improve controls and specifications, respectively. ISO 55001 7.5 b) further requires an organisation to
determine how and when information is to be collected, analyzed and evaluation. This can be achieved by
viewing data as the product to be "produced" and using VSM to map the flow of data and production
scheduling to plan exactly when data is to be generated, collected, analyzed or evaluated. When
determining an organisations' data requirements, ISO 55002 7.5.3 k) requires an organisation to consider
the flow of data and its integration to planning, operational and reporting technology systems, which
should be aligned with the size, complexity and capability of the organization. This can be supported
through the application of VSM, as the flow of information throughout the organisation is mapped and
studied, in collaboration with employees from all departments.

When considering information management, ISO 55001 7.5 c) requires an organisation to specify,
implement and maintain processes for managing its information. VSM and production scheduling will
enable the organisation to specify its processes for managing information, while PDCA, work
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standardization and planned maintenance will support its implementation and maintenance. An example
of using planned maintenance to maintain an organization’s information management processes is
periodically performing maintenance on its IT systems to ensure it is at all times up to date and valid. ISO
55002 7.5.3 l) requires an organisation to specifically maintain the appropriate quality and timeliness of the
information and emphasize the importance of prioritizing data, as its collection can be costly. ABC Analysis
will enable organisation to rank the importance of data, which can be used as a focus point for
prioritization. ISO 55001 7.5 e) requires an organisation to ensure consistency and traceability between
financial and technical and all non financial data. It further states that is should be consistent to the extent
that all legal and regulatory requirement as well as stakeholders’ requirements and organisational
objectives are met. Hoshin Kahnri is a strategic lean tool that will enable the organisation to focus on the
organization’s objectives and legal, regulatory and stakeholder requirements, while planning its day to day
tasks and ensuring that all levels of the organisation work towards the same goals. In other words, it will
ensure vertical and horizontal alignment.

ISO 55001 7.6.1 requires an organisation to document information as stipulated in The ISO 55000 Family of
Standards, for applicable legal and regulatory requirements and for the effectiveness of the AMS. Hoshin
Kahnri can be used as a tool to align documenting information according to the ISO 55000 Family of
Standards and applicable legal and regulatory requirements. Furthermore, ISO 55001 7.6.2 requires an
organisation to consider specific attributes when creating and updating documented information.
According to ISO 55002 7.6, when creating and updating documented information, an organisation need to
put controls in place to ensure that the information is appropriate and consistent. The appropriateness of
information can be confirmed by referring to the information flow in the VSM and information consistency
can be obtained through the application of work standardization. ISO 55001 7.6.3 requires an organisation
to control the documented information to ensure availability and protection. Lean’s 5 S’s can be used to
ensure documented information is organized and available.

ISO 55001 8.3 c) states that when an organisation outsources any activities, they need to determine the
processes and scope for sharing knowledge and information with its contracted service providers. This can
be determined by applying lean's VSM to the organisation's information flow.

ISO 55001 9.1 addresses establishing processes for performance monitoring. According to ISO 55002
Requirement 9.1.1.1, this specifically refers to an organisation's assets, AMS and AM activity. Even though
this requirement does not specifically mention information, knowledge or reporting in the ISO 55001
document, it is addressed numerous times in the ISO 55002 document.

ISO 55002 9.1.1.1 d) states that when the organisation develops these processes, it should consider the use
of documented information to facilitate corrective action and decision making. This process can be
established through a VSM. ISO 55002 9.1.1.2 e) states that when establishing processes for monitoring
performance, it should address the organisation's ability to compile and report information to those
responsible for the AMS and asset activities. By mapping out a VSM, an organization will be able to realise
its ability to aggregate and report on information, as each step of the information flow is investigated in
detail. ISO 55002 9.1.1.2 f) further states that the processes for monitoring performance should address
the quality, reliability and completeness of financial and non financial asset information. The lean tools
studied in this thesis does not involve processes to monitor performance and address quality and
completeness of financial and non financial information. Calculating MTBF, where failure in the context of
information is failing to provide accurate or valid information, can be used to monitor the reliability of the
organisation's information.
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ISO 55002 9.1.2.5 and ISO 5002 9.1.2.6 requires consistency, traceability and accuracy regarding asset
related financial and non financial terminology throughout all organizational functions. The lean tools
investigated in this study will not satisfy these requirements.

ISO 55002 9.1.1.4 requires an organisation to make use of data to determine trends and obtain
information on asset performance, in order to determine if an organisation's policy and objectives are
achieved and also to determine areas for corrective action or improvement. Lean tools that can be used to
facilitate corrective action and decision making include the calculation and use of information related to
OEE, takt time, pitch, the efficiency of the work order system, SMED or MTBF.

Requirement 9.2 and 9.3 in the ISO 55001 document addresses conducting internal audits and reviewing
the organisation's AMS at planned intervals, respectively. According to ISO 55002 9.2.1, the information
obtained through the internal audits should be provided to top management. ISO 55002 9.3.5 requires an
organisation to retain information as proof that reviews were conducted and to communicate the results
of the reviews to relevant stakeholders. The lean tools studied in this thesis will not specifically assist in
achieving these requirement.

ISO 55001 10.1 addresses nonconformity and corrective action, where ISO 55001 10.1 (e) addresses
retaining documenting information in support of the nature of nonconformities or incidents that might
have occurred and the results of corrective actions taken. The lean tools studied in this thesis does not
provide methods for effectively retaining documented information. Requirement 10.2 addresses
preventive action, where ISO 55002 10.2 (e) requires an organization to use appropriate sources of
information when establishing and maintaining preventive action. Appropriate sources of information
when considering preventive action is by applying condition monitoring on assets or extracting information
from technology that can predict the condition of the organisation's assets.

Lean practices and tools to support ISO 55000 requirements related to Asset Lifecycle
Management

ISO 55001 4.3 requires an organisation to determine the scope of the AMS. According to ISO 55002 4.3 b),
this should include information on external contractors which meets the requirements of the AMS for th
activities in different asset life cycle stages. The lean tools studied in this thesis is not adequate to support
this requirement.

ISO 55001 5.2 requires an organisation to establish an AM policy, which, according to ISO 55002 5.2 d),
should include commitments to decision making criteria regarding asset life cycle costs. The first step of
lean's Hoshin Kahnri can be used to determine organisational policies, where the following steps focusses
on achieving these policies. Therefore, it would be able to support this requirement.

Requirement 6.2.1 addresses establishing AM objectives, which typically includes goals regarding life cycle
cost and life expectancy (ISO 55002 6.2.1.3 d)). Hoshin Kahnri will enable an organisation to establish
objectives aligned with the organisation's AM policy, which should consider decision making criteria
regarding asset life cycle costs. PDCA can be used as a bottom up approach to establish AM objectives
regarding life cycle cost and life expectancy. Requirement 6.2.2 addresses planning to achieve the AM
objectives, which was established in the previous requirement. When considering asset lifecycle
management, Requirement 6.2.2 b) states that the organisation should determine and document methods
and processes for managing the organisation's assets over their lifecycle. The ALM process was studied in
Section 2.1.2. To recap, these steps included planning, evaluate and design, create and procure, operate,
maintain, modify and dispose. When considering each step of the ALM process, OEE can be used to
determine how effective an asset is operating and eliminate the six main losses associated with
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unnecessary equipment down time. Autonomous maintenance, planned maintenance, root cause analysis
and problem solving, preventive maintenance, predictive maintenance, planning and scheduling strategies,
maintenance optimisation and/or new process equipment and technologies can be used to maintain the
asset, where applicable PDCA events can be used to identify improvement opportunities to modify or
upgrade the asset in order to possible extend its life. Requirement 6.2.2 i) addresses the financial and non
financial implications of the AMP, where life cycle costs should be considered. None of the lean tools
studied in this thesis will assist in determining the financial implications of the different life cycle phases of
assets.

Requirement 9.1 d) addresses analysing, evaluating and reporting on financial and non financial AM
performance. According to ISO 55002 9.1.2.5, establishing a common understanding on how asset
portfolios, asset systems and individual assets are broken down in support of asset lifecycle management,
may be useful. Lean's work standardisation may be useful to standardise how these are broken down,
which will provide a basis for establishing a common understanding. If this is not standardised, it may run a
risk of creating confusion among relevant individuals.

Lean practices and tools to support ISO 55000 requirements related to Risk and Opportunity

ISO 55001 4.1 states that an organisation shall determine internal and external issues that may affect its
ability to achieve the intended outcome of its AMS. Brainstorming and RCA can be used to detect internal
and external risks. According to ISO 55002 4.1.2.3 j), when an organisation is evaluating its internal context,
it may include evaluating its risk management plans. The lean tools studied in this thesis is not adequate to
help an organisation evaluate its risk management plans. ISO 55001 4.3 addressed determining the scope
of the AMS, where, according to ISO 55002 4.3 d), this may include an organisation's accountability for
certain risks beyond the operation or use of its assets. None of the lean tools studied in this thesis will
assist in determining an organisation's accountability for certain risks beyond an assets useful life.

ISO 55001 5.1 requires top management to demonstrate leadership and commitment with respect to the
AMS. Commitment can be demonstrated by addressing asset related risks and including them into the
organisation's Risk Management (RM) processes (ISO 55002 5.1 i)). It can also be demonstrated by aligning
AM and the AMS to the organisation's approach to RM ((ISO 55002 5.1 k)). Asset related risks can be
addressed by performing risk based maintenance on relevant assets, which can also be a means of
integrating AM with RM. Hoshin Kanri can be used to align asset related activities with the organisation's
Risk Management process. ISO 55001 5.2 requires an organisation to establish an AM policy, which,
according to ISO 55002 5.2d), should include commitments to decision making criteria regarding benefits
and risks of assets. The first step of lean's Hoshin Kanri can be used to establishing organisational policies,
where the following steps focusses on achieving these policies. Therefore, it would be able to support this
requirement.

ISO 55001 6.1 focusses mainly on incorporating the needs of the organisation's stakeholders and risks and
opportunities related to the organisation's internal and external issues in the organisation's AMP. The
organisation need to plan a) actions to address risks and opportunities, while considering how they can
change with time and b) how to integrate and implement the actions determined in a) into its AMS
processes and evaluate their effectiveness. Cause and effect diagrams, the five whys, tree diagram,
brainstorming and SBCE can be used to determine the root causes of risks and a fault tree analysis can be
used to determine the likelihood of their occurrence, which will be needed to determine which actions are
applicable to address these risks. Preventive maintenance, predictive maintenance, maintenance
optimisation or visual control can be used as actions to implement to prevent risks from occurring, where
applicable. Hoshin kahnri can be used to align actions to mitigate risks with the organisation's AMS. OEE
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and MTBF can be used to calculate the effectiveness of actions taken to mitigate risks of downtime and
failure.

ISO 55001 6.2.2 addresses planning to achieve AM objectives, where processes to address risks and
opportunities associated with managing the assets, should be established. According to ISO 55001 6.2.2 k)
risks and opportunities should be identified and assessed and appropriate treatment and monitors for
managing these risks should be implemented. Requirement ISO 55002 6.2.2.3 b) states that when
identifying risks and opportunities, potential events, their causes, likelihood and consequences and should
be identified. This can be achieved through root cause analysis and problem solving. ISO 55002 6.2.2.3 h)
states that when determining relevant treatment of risks, it should be established whether risks should be
addressed directly, avoided, reduced, tolerated or transferred. Risk based maintenance can be used to
satisfy this requirement, where relevant.

ISO 55001 7.3 requires relevant individuals to be aware of the risks and opportunities that their work
present, and how they relate to each other. Awareness can be created through visual control, such as
Andon. Requirement 7.5 addresses the determination of the asset's, AM and AMS information
requirements. According to ISO 55002 7.5.2 h), the organisation should determine its asset information
requirements related to its RM process. This can be achieved by applying VSM to the organisation's RM
process. ISO 55002 7.5.3 b) states that the organisation should also consider the information requirements
to suit the level of risk an asset poses. There are no lean tools that can specifically assist in determining
information requirements appropriate to the risk an asset pose.

ISO 55001 8.1 requires an organisation to plan, implement and control processes to meet necessary
requirements for treating and monitoring risks, using the approach described in ISO 55001 6.2.2. The lean
tools to satisfy this process has already been established. ISO 55001 8.3 addresses assessing and
controlling risks associated with outsourcing any activities that can have an impact on achieving AM
objectives. Root cause analysis and problem solving tools can be used to identify risks, their root cause and
likelihood.

ISO 55001 9.1 d) states that an organisation should evaluate and report on the effectiveness of its risk and
opportunity management processes. ISO 55002 9.1.2.1 states that this can be done in the form of internal
and external audits. OEE and MTBF can be calculated to determine the effectiveness of equipment. If an
asset's OEE is high, it states that its downtime is minimised, which is measure of how effectively the risk of
downtime is managed. In contrast, if equipment’s MTBF is high, it indicates a high failure rate, which
illustrates that risk of failure is not being controlled effectively. If an organisation uses a work order system
to address risks, the effectiveness of the work order system can be calculated based on the time it takes
for a work order to be processed.

ISO 55001 9.2 requires an organisation to conduct internal audits at planned intervals, where the focus of
these audits should be based on the risk an asset or the AMS poses. None of the lean tools studied in this
thesis provides a basis for internal audits. ISO 55001 9.3 f) addresses periodic review of the changes in the
profile on risk and opportunity. This includes periodically reassessing the risks certain assets hold. Root
cause analysis and problem solving can assist in supporting this requirement. ISO 55001 9.3 e) required an
organisation to periodically review opportunities for continual improvement. This can be done through
PDCA and Value StreamMapping.

ISO 55001 10.1 required an organisation to assess the risk of corrective action, should a nonconformity of
incident occur. This can be done through root cause analysis tools. ISO 55001 10.3 addresses continuous
improvement of its AM and the AMS. According to ISO 55002 10.3.4), when opportunities for continuous
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improvement is identified, possible risks to be incurred should be performed. RCA tools can be used to
determine possible risks as a result of implementing continuous improvement activities.

Lean practices and tools to support ISO 55000 requirements related to Reliability Engineering

ISO 55001 4.2 requires an organisation to determine the expectations of customers and users regarding
reliability. When conducting a value stream, the first step is specifying value from the standpoint of the
end customer. This may require determining customer expectations regarding reliability.

ISO 55001 6.2.1 includes the establishment of AM objectives. According to ISO 55002 6.2.1.3 b), these AM
objectives should include reliability parameters. When implementing a value stream, the customer as
expectation of reliability will be determined. This can act as a basis for establishing AM objectives
regarding reliability, as a lean organisation's focus should always be on creating value for the end user.
Hoshin Kanri and PDCA can be used as top down and bottom up tools for creating AM objectives,
respectively.

ISO 55001 9.1 addresses developing processes for the systematic measurement, monitoring and evaluation
of the organisation’s assets, AMS and AM activity regularly. According to ISO 55002 9.1.2.4, when
considering continuous improvement, the organisation can gain knowledge on new AM technology and
practices, which may include reliability and predictive technologies to assess the procurement or
modification of assets. None of the lean tools studied in this chapter can assist in gaining knowledge on
new technology. PDCA can be implemented, where its focus can be on the improvement of reliability
through new technology.

Lean practices and tools to support ISO 55000 requirements related to Maintenance

ISO 55001 6.2.1 states that an organisation should establish AM objectives, which, according to ISO 55002
6.2.3.1 d), should include objectives related to asset conditions. The application of RCM to assets will help
define which conditions an asset need be in order to perform optimally, which can serve as a basis for
determining objectives regarding asset conditions. As mentioned previously Hoshin Kanri and PDCA can be
used as top down and bottom up approaches for the establishment of AM objectives.

ISO 55001 7.5 addresses the determination of the asset's AM and AMS information requirements.
According to ISO 55002 7.5.2 c), the organisation should determine its asset information requirements
related to an asset's physical attributes and condition, which falls within the scope of condition monitoring.
By performing RCM on relevant assets, physical asset operational requirements will be determined, which
can serve as a basis for determining which information need be obtained regarding an asset's physical
attributes and condition to minimise downtime.

ISO 55001 9.1 addresses developing processes for the systematic measurement, monitoring and evaluation
of the organisation’s assets, AMS and AM activity regularly. According to ISO 55002 9.1.1.1 a), this may
include setting proactive indicators such as condition or capacity indicators. The application of RCM will
help determine condition indicators when establishing physical asset operational requirements.

ISO 55001 10.1 addresses corrective action, should nonconformity or an incident occur. ISO 55001 10.1 a)
states that the organisation should act, control and correct incidents or nonconformity and deal with the
consequences. If RCM is applied, where applicable, maintenance tactics on certain assets might be
corrective. This will help the organisation to take appropriate action, as the possibility of the occurrence of
failure has already been considered and corrective action already defined.
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ISO 55001 10.2 states that an organisation need to establish processes to proactively identify possible
failures and evaluate whether preventive action need be taken. This requirement can be supportive by
preventive and predictive maintenance. RCM can be used to determine the feasibility of using preventive
action, should failure occur.

ISO 55001 10.3 requires an organisation to continually improve the adequacy, suitability and effectiveness
of its corrective and preventive action. This can be done through the implementation of PDCA to corrective
and preventive action. The calculation of OEE, MTBF and the efficiency of the organisation's work order
system can be used as part of the PDCA cycle as metrics to determine the effectiveness of corrective and
preventive action, as it incorporate equipment availability, failure rate and how efficiently corrective and
preventive action is being actioned, where applicable. If OEE is high, it states that equipment downtime is
low, which indicates an effective maintenance system. If MTBF is low, the number of equipment failures
are low, which also indicates an effective maintenance system. Continually performing RCM and RBM will
also enable an organisation to review the suitability of corrective or preventive action on its assets, where
applicable.

Validation

1. What is your background regarding Lean, ISO 55000 and/or Physical Asset Management?

2. Considering the research methodology that was followed, what is your opinion on the potential of
the proposed framework as a tool to advance Physical Asset Management in an organisation and
support ISO 55000 accreditation?

3. In your opinion, what are the strengths of the proposed framework and methodology that was
followed?

4. In your opinion, what are the weaknesses of the proposed framework and methodology that was
followed?

5. Please comment on the following structural aspects of the proposed framework:

6. In your opinion, what improvements can be made to the proposed framework?

7. In your opinion, what value do you believe the proposed framework would add to the PAM
environment? Would you utilise the framework? If not, please substantiate as to why you would
not.

8. Do you have any additional comments?
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A Framework for Implementing Lean Practices and Tools to Support ISO 55000 

Compliance for Physical Asset Management 

Jeanne-Marie de Villiers 

September 2016 

 

Questions and Participant Responses 
 

1. What is your background regarding Lean, ISO 55000 and/or Physical Asset Management? 
 
 

P1: I have been involved in the field of Physical Asset Management for 10 years now. I started at the 
London Underground (LU), where I worked as a project development manager and oversaw project 
lifecycle activities and capital delivery for many asset replacement and refurbishment projects. I then 
started the role of an Asset Development Planner within the same organization, where I lead the 
improvement of Physical Asset Management across LU to obtain PAS 55 certification. Thereafter, I 
moved to a different department within LU, where I developed tools and systems for the effective 
collaboration between the maintenance, projects and operations departments. After 5 years at LU, I 
moved to an AM Consultancy firm, where I worked as an AM consultant for eight months, where after I 
was offered the position of a Senior AM consultant at eAsset Management. At eAsset Management, my 
main role was to assist organisations in becoming ISO 55 000 compliant through training and GAP 
assessments. In—between, I worked at the Institute of Asset Management on a voluntary basis for six 
years, where I am currently a Chair Member at the Next Generation Institute of Asset Management 
working on professional development projects. 
 
P2: P2 sent the researcher his Biography to assist with this question. 
 
P2 started his career at Ford Motor Company, with a degree in Mechanical Engineering, where he spent 
a few years rotating through different positions, including maintenance, in order to gain a Chartered 
Engineering status. He soon became involved in process improvement, where he set up the first 
Statistical Process Control (SPC) application in the plant, run by the workforce, and gained the position 
as a Quality Supervisor. In this position, P2 was mainly responsible for end—of—line teams performing 
condition monitoring, visual appearance and quality tests, where he achieved a 23% annual drop in 
warranty claims. With his success as a Quality Supervisor, he started working as an internal quality 
consultant in Ford’s world-class Engineering Quality Improvement Programme and achieved his Sig 
Sigma Master Black Belt (MBB). Network Rail approached P2 to head their Maintenance Six Sigma 
Programme, which he accepted, and managed to save the organisation up to 1.6 Million GBP/ Annum 
signed-off Savings. P2 is also trained in Lean techniques and has assisted Network Rail staff in running a 
number of lean workshops. P2 is currently Network Rail’s Reliability Process Manager, with his main 
focus being on Design for Reliability (DFR), where he incorporates a raft of reliability tools throughout 
the design process. P2 is currently also assisting Network Rail in satisfying certain requirements set out 
in the ISO 55000 Family of Standards. 
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P3: To assist in this question, P3 provided the researcher website links which contains information on his 
background and working history. P3 is an internationally recognised global AM consultant, with over 30 
years of experience in the industry. He is the co-founder and director of an internationally—recognised 
organisation that serves as a supplier to the Institute of Asset Management. He is also a co—founder 
and adviser of the Asset Care Research Group of the University of Stellenbosch and hosts numerous 
short courses on Physical Asset Management and ISO 55000 across the world. He is a member of the 
Technical Committee for Asset Management Systems, who was responsible for the development of the 
ISO 55000 family of standards. He is furthermore also an endorsed PASS 55 consultant/assessor, a 
member of the Institute of Asset Management (IAM), Southern African Asset Management Association 
(SAAMA) and a board member of the Association of Maintenance Professionals (AMP). 
 
 
P4: In 1998, I received my Bachelor’s degree in Industrial Engineering from the University of 
Johannesburg, where after I started working for Mercedes-Benz South Africa as a Continuous 
Improvement Specialist. At Mercedes Benz, my key focus was on streamlining their production system 
using lean tools, such as line balancing and optimising line speed. In 2006 I received my lean 
certification and had the opportunity to represent Mercedes SA in Germany, where I did numerous 
projects in Total Productive Maintenance. To enhance my understanding of Lean and the complexity of 
certain manufacturing problems, I received my green belt in Six Sigma also in 2006. In 2009, I started 
working for South African Breweries as a Manufacturing Development Consultant, where I was 
responsible for the identification, coordination and active participation in strategic and systematic value 
chain improvement initiatives using various lean tools, such as waste elimination, overall equipment 
effectiveness (OEE) and autonomous maintenance. I am currently employed at Nestle SA as a Market 
Lean Manager, where my primary purpose is to create and empower teams across different functional 
departments with the common goal of improving the manner which the value stream satisfies 
consumers and customers.  

 
 

2. Considering the research methodology that was followed, what is your opinion on the potential 
of the proposed framework as a tool to advance Physical Asset Management in an organisation 
and support ISO 55000 accreditation? 

 
P1: I consider it to be a very useful framework in showing the synergy between lean and Asset 
Management and how the different lean tools can support ISO 55000 accreditation. 
 
P2:  When considering how lean tools support PAM and applicable ISO 55000 requirements, the 
developed framework clearly points you in the right direction and as such, sets out exactly what it 
intends to. 
 
P3: You have followed a very logical and sound research methodology and the framework achieves its 
objectives, which is to illustrate the lean tools applicable to satisfying certain ISO 55000 requirements. It 
has great potential within the AM industry. 

 
P4: In my opinion, the research methodology you followed is one hundred percent sound. The ISO 
55000 standard is not definitive as to what tools you need to use. The correlations in the framework 
that you developed is correct and will assist in bridging that gap.  

 
3. In your opinion, what are the strengths of the proposed framework and methodology that was 

followed? 
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P1: It is very good to have identified a synergy between lean and AM. There is not much out there on 
this specific topic. The framework holds a lot of benefit to organisations. 
 
P2:  The framework encompasses a great amount of powerful lean tools. 
 
P3: It provides orientation and cross-referencing. 
 
P4: Firstly, your framework is very detailed and you have incorporated all the relevant Lean practices 
and tools. Secondly, with the numerous years of experience I have in lean and in the Physical Asset 
Management environment, I can for sure say that the lean tools that you have chosen are very 
pragmatic. It is not “pie in the sky”. 

 
4. In your opinion, what are the weaknesses of the proposed framework and methodology that was 

followed? 
 
P1: I would have included Asset Management Strategy and Planning and Asset Management Decision-
Making to your Physical Asset Management focus areas. However, the methodology you used to choose 
you Physical Asset Management focus areas is very logical and sound. What you have developed is a 
good starting point and I would suggest Asset Management Strategy and Planning and Asset 
Management Decision-Making be added at a later stage. There is no one right answer on which 
Physical Asset Management areas to focus on.  
 
P2:  The tools are more reactive than proactive. However, this might be due to the way the clauses are 
written. Focus should be given on more upstream processes. Even though it is useful having a 
framework illustrating the different lean tools and practices that supports the different ISO 55000 
clauses, I would prefer it to be in the form of a process. This can perhaps be a recommendation for 
future research. 
 
P3: Not specific enough in the sense that it does not specify exactly in how the chosen lean practices or 
tools are relevant to the clause. It would also be useful if you could include practical examples on how 
the various lean techniques reinforce Asset Management, but I do understand that it might not be 
within the scope of your thesis. 
 
P4: Organisations see lean as a “big monster” with a lot of legs which is almost unachievable. There are 
certain lean concepts that must be in place as a basis before any other lean tools can be implemented. 
For example, lean maintenance tools must be implemented before lean production tools are even 
considered. Only when lean maintenance and lean production is perfected, can lean quality tools be 
considered. Also, lean maintenance cannot be effective if the 5 S’s are not in place. The fact that your 
framework does not illustrate the sequence of which the lean tools should be implemented is a 
weakness for me. 

 
5. Please comment on the following structural aspects of the proposed framework: 

 
P1: 
 How would you rate the ease of understanding the framework? 

Very Poor ☐        Poor ☐        Fair         Good         Very Good  
   

The framework has a lot of detail, which makes it slightly hard to follow. However, the way it 
is set out is very logical, so I would say good. 
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 What is your impression on the structure of the framework? 
Very Poor ☐        Poor ☐        Fair         Good         Very Good ☐ 
 

  I especially liked the fact that you also incorporated the ISO 55002 Clauses.  
 

 How would you rate the flexibility / adaptability of the framework (ability to apply relevant 
steps to different environments in different organisations)? 
 
Very Poor ☐        Poor ☐        Fair         Good         Very Good  

 
 How would you rate the comprehensiveness of the framework (referring to many or most of 

the relevant aspects)? 
 
Very Poor ☐        Poor ☐        Fair ☐        Good         Very Good ☐ 
 
I would nearly give a rating of five, but because it does not include Asset Management 
Strategy and Planning and Asset Management Decision Making as a Physical Asset 
Management focus areas, I give it a rating of 4. 
 

 
P2: 
 How would you rate the ease of understanding the framework? 

Very Poor ☐        Poor ☐        Fair         Good         Very Good  
   

It would be easier to read if the lean tools are written out in the framework as opposed to 
referencing it to another table. 

 
 What is your impression on the structure of the framework? 

Very Poor ☐        Poor ☐        Fair         Good         Very Good ☐ 
    

I would make Table 1 simpler or clearly explain how it should be interpreted. For example, 
the fact that certain tools are mentioned twice is confusing. I would find a way to eliminate 
that or explain it clearly.  

 
 How would you rate the flexibility / adaptability of the framework (ability to apply relevant 

steps to different environments in different organisations)? 
 
Very Poor ☐        Poor ☐        Fair         Good         Very Good  

 
 How would you rate the comprehensiveness of the framework (referring to many or most of 

the relevant aspects)? 
 
Very Poor ☐        Poor ☐        Fair ☐        Good         Very Good ☐ 
 
There is a great amount of confusion in the working environment on what lean exactly 
encompass. It is important that you define exactly what you believe lean is. There are a lot 
of lean practices and tools in your table that I do not regard as lean. When I consider your 
definition on lean, which is to eliminate waste and increase value, I do believe that the list of 
tools in your Framework is very comprehensive. 
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P3: 
 How would you rate the ease of understanding the framework? 

Very Poor ☐        Poor ☐        Fair         Good         Very Good  
 

 What is your impression on the structure of the framework? 
Very Poor ☐        Poor ☐        Fair         Good         Very Good ☐ 
 
If you use more colour to emphasise the different Physical Asset Management areas and add 
more information on the relevance of the specific lean tools to the ISO 55000 clauses, I 
would give it a rating of 4. 

 
 How would you rate the flexibility / adaptability of the framework (ability to apply relevant 

steps to different environments in different organisations)? 
 
Very Poor ☐        Poor ☐        Fair         Good         Very Good  

   
If you add a column illustrating the relevance of the lean tool to Physical Asset Management, 
I would give it a rating of 4. 

 
 How would you rate the comprehensiveness of the framework (referring to many or most of 

the relevant aspects)? 
 
Very Poor ☐        Poor ☐        Fair ☐        Good         Very Good ☐ 
 
The framework is very comprehensive when considering the lean tools and ISO 55000 clauses 
that it incorporates. 
 

 
P4: 

 How would you rate the ease of understanding the framework? 
Very Poor ☐        Poor ☐        Fair         Good         Very Good ☐ 

 
 What is your impression on the structure of the framework? 

Very Poor ☐        Poor ☐        Fair ☐        Good         Very Good ☐ 
 
What you have managed to do when structuring your framework, and what I quite liked 
about it, is you categorised it according to your focus Physical Asset Management areas, 
which makes it quite clear from the beginning. I would have given it a “Very Good” rating if 
these areas were emphasised a bit more – put in capital letters, different colours and 
numbered. Just make it “pop out” more. You are very specific in your numbering system with 
the lean tools and ISO 55001 and ISO 55002 clauses. If this is incorporated throughout your 
Framework, I would give you a rating of 5. 

 
 How would you rate the flexibility / adaptability of the framework (ability to apply relevant 

steps to different environments in different organisations)? 
Very Poor ☐        Poor ☐        Fair ☐        Good         Very Good  
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The lean tools that you use and the clauses in general are very generic and you can use it 
worldwide. I cannot give you a rating of five, because it has not been applied to any 
organisation yet. Therefore, I give you a 4.5. 

 
 How would you rate the comprehensiveness of the framework (referring to many or most of 

the relevant aspects)? 
 
Very Poor ☐        Poor ☐        Fair ☐        Good         Very Good  
 

6. In your opinion, what improvements can be made to the proposed framework? 
 
 
P1:  All the previous mentioned comments. However, I do understand that it might be out of the scope 
of your project. I would be happy if you could recommend them for future research. I also recommend 
for future research that this framework be developed into a process, where training packets and 
practical examples are incorporated. 

 
P2: My previous mentioned comments. Write out the lean tools rather than referencing it in another 
table. I do understand that the clauses cannot be written out, so writing out the lean tools will be your 
best bet in simplifying the framework. 
 
P3: My comments you’ve got. Make it bigger, use symbols or colour coding to illustrate the relevance of 
the lean tools, use more colour in general. I will give you examples on how we use colour coding on our 
posters to emphasize certain concepts. 
 
P4: All the above mentioned. 
In summary, this includes: Emphasizing your different Physical Asset Management focus areas more 
through capital letters/ colour and keeping your numbering system consistent in your framework. I 
would also illustrate the sequence of which the lean tools should be implemented and incorporate 
change management somehow in your framework. 

 
7. In your opinion, what value do you believe the proposed framework would add to the PAM 

environment? Would you utilise the framework? If not, please substantiate as to why you would 
not.  
 

P1: I would definitely use the developed framework and consider it to be a very valuable tool. I think 
that a lot of organisations do not know where to start implementing the requirements within the 
Standard and this will assist them greatly. 
 
P2:  As mentioned earlier, the framework definitely points you in the right direction when considering 
becoming ISO 5000 compliant. I would use the framework as a guideline to determine which tools to 
use to possibly support ISO 55000 compliance. Especially if you make my recommended changes. I 
would, however, find a process more useful. 
 
P3: Significant Value. Significant contribution to the body of knowledge surrounding the 
implementation of ISO 55000. I think you are doing important work. I would definitely utilise it, 
absolutely. Even just relating Lean with Physical Asset Management, there is not much out there. Most 
organisations are on some kind of Asset Management improvement journey. If you give them any 
toolkit, focus or structure to improve it, it is very useful. 
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P4: I would use the proposed framework in the sense that it gives a very clear outline as to which tools 
to use against which clause. It is very specific in that regard, which simplifies the implementation 
strategy for the business. I think the only thing that I would add, which might be out of your scope, is 
illustrating how you deliver it to those who execute it in the field and the change management within 
the organisation. The most critical element of the introduction to any new initiative is the change 
management that goes with the initiative. If you can, in some way, bring change management into your 
framework, it will help greatly. 

 
8. Do you have any additional comments? 
 

 
P1: No 
 
P2:  No 
 
P3: No 
 
P4: No 
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