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Summary: Asset owners focused on improving competitive advantage and cost-effectiveness 
are handicapped by lack of technical and managerial skills and processes specific to 
Engineering Asset Management (EAM) at all levels of their organization. Education is one 
strategy to assist asset owners in improving skill levels and promoting robust decision making. 
This study documents survey work and investigations conducted over the last three years to 
determine needs and opportunities for university-led education programs in asset 
management in Western Australia (WA). These investigations have informed the development 
of outcomes and curricula for a new Masters of Engineering in EAM postgraduate degree 
program at the University of Western Australia. This program, developed in consultation 
with the WA asset owning community, is targeted at engineers involved in leading change in 
asset management within their organisations. 
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1 INTRODUCTION TO ENGINEERING ASSET MANAGEMENT  

Engineering Asset Management is concerned with the management of assets throughout their life cycle; this therefore extends 
beyond the in-service or sustaining asset phase commonly known as the maintenance and operations period.  The expanded 
vision of EAM, and the realisation that additional skills and competencies are required to be an effective asset manager, 
unsurprisingly has had a flow-on effect into the education arena. In this paper, the term skill refers to a special ability acquired 
through training whereas competence is the ability to do something to a level that is acceptable [1]. The notion of engineering 
competence is discussed by Lemaitre et al [1], who emphasize that the word competence represents a value judgement and 
should only be utilized within a specific context. 

In order to better understand the context of engineering asset management, what competencies may be required and who 
requires them, a project was initiated at the University of Western Australia in 2004. This initiative, funded by the University 
and participating schools in the Faculty of Engineering, Computing and Mathematics included the formation of the West 
Australian Asset Management Initiative (WAAMI). The specific objectives of the initiative are (1) to enhance the WA skill 
base through the development of reputable Asset Management education programs, and (2) to develop capacity and conduct 
research appropriate to the long-term needs of WA industry [2].  Consequently, WAAMI’s initial purpose was to understand 
the needs of the EAM community.  To do this a number of workshops and surveys were conducted a range of practitioners, 
engineers, managers, consultants and academics actively involved in EAM.  Personnel represented included the maintenance, 
reliability and asset management communities, either as asset owners, operators, suppliers, academics or consultants, in four 
countries: USA, Canada, Australia and Chile.  Investigations were carried out between 2004 and 2006, the results of which are 
presented in this paper.  

2 METHODOLOGY 

The paper’s work is based on research conducted by the West Australian Asset Management Initiative. WAAMI’s activities 
are guided by an Industry Advisory Panel that includes representatives from a variety of business sectors, including defence, 
power, chemical , water, mining, oil and gas; member’s areas of expertise include including risk and reliability engineering, 
condition assessment, and maintenance management [2]. During the period 2004-2006 a set of surveys, workshop and 
discussions were organised. A summary of the main investigative events relevant to this paper is provided in Table 1. Initially 
the work was broad in scope and aimed to assess general areas of need and existing opportunity.  After areas of specific 
interest were identified by the Panel, work became more focussed.  WAAMI then sought to better define which of local 
industry’s identified EAM education requirements could be adequately met by the University of Western Australia, given its 
desire to maintain its status as one of Australia’s leading research-intensive universities and provider of one of Australia’s top 
five ranked MBA programs (School of Business). 
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In discussions about educational opportunities, the work reported here is restricted to an examination of University-accredited 
post-graduate courses in Australia which result in Graduate Certificate, Graduate Diploma and Masters level degrees. It does 
not include reviews or surveys of short courses offered by institutions and independent service providers or general Masters of 
Engineering degrees not specifically related to engineering asset management. 

 

Table 1: Workshops and surveys conducted by WAAMI 

Surveys & 
Workshops 

Subjects Workshop 
numbers/ 
Survey 
Replies 

Aims Participants 

Workshop 

Dec 2004 

WAAMI Industry 
Advisory Panel 
members 

15 Identify opportunities and outcomes 
for post-graduate education in Asset 
Management in Western Australia 

Academics and Senior 
asset management staff 
including Reliability 
engineers, Maintenance 
Managers, Maintenance 
Consultants 

Survey #1 

March 2005 

WAAMI Industry 
Advisory Panel 
members 

8 Investigate the desirability (from 
employer and employee perspectives) 
of reliability engineering certification 
from engineering societies.  

Identify important factors in the 
delivery of post-graduate courses. 

Senior asset management 
staff including Reliability 
engineers, Maintenance 
Managers, Maintenance 
Consultants 

Survey #2 
July-Sep 
2005 

Maintenance and 
reliability 
professionals 
involved in 
postgraduate M&R 
education in 
Australia 

87 Identify the background of technical 
and engineering persons who have 
taken, are currently taking, or are 
considering taking postgraduate level 
education courses in maintenance and 
reliability. 
 
Identify the educational drivers that 
influenced their decision to pursue or 
consider further education in this field. 

Wide range of 
maintenance and 
reliability professionals 
including engineers, 
planners, and supervisors. 
Conducted in 
collaboration with Mr. 
Ray Beebe, Monash 
University 

Survey #3 
Oct 2005 

Maintenance and 
reliability group 
(Resource 
company) 

8 Identify the further education needs of 
practising maintenance and reliability 
engineers. 

Identify the desired educational 
outcomes of taking a course of study. 

Identify factors that might affect the a) 
desire and b) ability to pursue further 
education. 

On-site Maintenance and 
reliability engineering 
staff for a single 
organization. 

Round 
Table 
meeting 

Nov 2006 

Managers and 
General Managers 
of WA Businesses 
and WAAMI 
Industry Advisory 
members 

40 Nominate and rank key issues facing 
asset managers 

Managers and General 
Managers from 30 major 
asset owning and 
operating groups and 
service providers in WA  

 

 

3 WORKSHOP AND SURVEY QUESTIONS AND RESPONSES 

3.1 Workshop for WAAMI Industry Advisory Panel December 2004 

The first workshop was run as an organised, moderated Focus Group.  Its aim was to gather data, develop preliminary ideas 
and suggest a direction for future targeted work. This workshop involved participants from the academic and asset 
management community, including Reliability engineers, Maintenance Managers and Maintenance Consultants drawn from 
the defence, oil and gas, mining, water, power and chemical industry sectors.  

The following questions were discussed in the workshop: 
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• Is there a market for University (Graduate Certificate, Graduate Diploma, Master level) post-graduate education in 
Asset Management in WA, and why? 

• What is the market? 

• What are the desirable educational outcomes for graduates and why? 

• What curriculum content is appropriate in an Asset Management course and why? 

 

Workshop participants discussed WA needs for education and training at all organisational levels. These levels could be 
broadly grouped into: (1) artisan/ technicians; (2) practitioners (planners, supervisors etc); (3) professionals or engineers; and 
(4) senior management. The workshop also identified many avenues currently available for organisations and/or individuals to 
gain new or update skills, particularly at the practitioner and engineering levels. Many of the workshop participants had 
engaged in and/or developed and delivered programs in maintenance-related technical subjects and programs including 
Reliability-Centred maintenance (RCM), Planned Maintenance Optimisation (PMO) and Six Sigma. 

The concept of combining technical, reliability and management units was attractive to the workshop panel members. This is 
reflected in: (1) a the list of desired outcomes for postgraduate courses in EAM resulting from the workshop, illustrated in 
Table 2;  and (2) a preliminary list of competency fields, shown in Table 3. 

 

Table 2 Desired outcomes for Engineering Asset Management education (developed from WAAMI 2004 Workshop) 

Discipline Outcome 
Engineering Analyse systems, identify equipment and system problems, and apply appropriate techniques to 

develop cost-effective, sustainable solutions. 
 Use and critically assess the results of risk and reliability assessment and modelling tools. 
 Collect, analyse and validate data from human, financial, maintenance and IT sources. 
 Understand the asset management process, systems, documentation and logistics. 
Management Understand the functions of and relationships between physical, human, financial, information 

and intangible assets. 
 Demonstrate the ability to make decisions with a clear, justifiable audit trail. 
 Understand the theory of organisational behaviour and change, and develop the skills required 

to lead change within an organisation. 
 Demonstrate the skills required to lead and participate in teams 

 

 

Table 3: Competency areas identified in 2004 Workshop as relevant to EAM education 

Technical competencies Managerial competencies 

Risk management including quantitative and qualitative 
risk assessment tools 

Decision making skills 

Collecting, managing and analysing equipment 
information and data from industrial processes. Statistical 
process control tools. 

Leading and managing change 

Condition and performance assessment, and inspection 
interval determination 

Personal and team performance, team and group dynamics 

Reliability statistics, probability plotting. Project management skills 

Component and capital equipment replacement decisions Risk and return relationships 

Reliability testing and design of experiments Capital and operating budgets 

Team based processes (including TPM, RCM, PMO, 
RCFA, QC Circles) 

Contract specification and management 

Reliability-based-inspection (RBI) procedures and 
standards, materials and corrosion 

Management reporting, performance indicators and audits 

Failure analysis and failure investigations IT, documentation and data management including ERP 
and CMMS systems 

Design for maintainability and reliability, both for 
Greenfield projects and routine capital projects 

Development and presentation of effective business cases 
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Systems reliability models, resource and spare parts 
modelling, availability modelling and simulation 

Quality and Continuous-improvement methodologies 
(including Kaizen, Lean and the Toyota Production 
System, TQM and Six Sigma) 

Systems engineering concepts Maintenance strategy and management of maintenance 
systems  

Software reliability  

 

 

3.2 Surveys  

3.2.1 Introduction 

As summarised in Table 1, three surveys were conducted, the aims of which are described in the following sections. Results of 
each individual survey are confidential and participation was voluntary. In each survey some general questions were asked to 
identify the background and experience of the respondent, so as to ensure that significant variations in responses associated 
with these factors could be identified. 

In all surveys the following terminology is used: 

• Course: a number of assessed units in a university-recognised degree such as Graduate Certificate, Graduate Diploma 
or Masters. 

• Unit: an assessed component of the course and usually includes lectures, tutorials (or off campus study materials), 
assignment(s) and/or an exam. 

• Class: as instruction that does not include any assessment (for example exams and assignments).  This includes a 
university or vendor-short course for which one receives a certificate of completion but no associated grade.   

 

3.2.2 Survey #1 of WAAMI Industry Advisory Panel members, March 2005 

The aims of this questionnaire were to: 

(a) Investigate the desirability (from employer and employee perspectives) of reliability engineering certification 
from engineering societies; 

(b) Identify important factors in the delivery of post-graduate courses. 

Interestingly, survey participants found that the CRE (Certified Reliability Engineer) and CMRP (Certified Maintenance and 
Reliability Professional) qualifications were not well known in Australia in 2005. The prevailing attitude of the respondents 
was that the ability to pass a multiple-choice test was neither necessary hiring new EAM staff or useful for subsequently 
demonstrating job competence. This can be illustrated by the comment “I’d be more interested in examples of what problems 
people have solved, and how they applied their knowledge to solve them, than what certification they have”. Some comments 
were forward-thinking: “Reliability engineering benefits are becoming more widely recognised by industry and I believe it is a 
growth sector of the engineering market. As industry continues to demand and suitably remunerate for these skills, they will 
mature their requirements and start listing formal qualifications (and or) certification as a requirement”.  

Respondents observed that a very small percentage of the engineering community engaged in the operations and maintenance 
phases of the asset management life cycle have engaged in accredited postgraduate education. In their opinion, important 
factors in any decision to undertake a post-graduate course include course were cost, time required, course format and 
relevance to the work environment. The quality of the qualification and reputation of the lecturer were also important, but 
ranked slightly lower. Both classroom and distance learning options were popular although “a combination of both would 
provide best benefit” and “distributing the course over a longer period makes the application to real work activities more 
likely”. Findings also stressed that it was important that the course accommodated both family and work commitments. 

 

3.2.3 Survey #2 Maintenance and reliability professionals engaged in post-graduate studies, July – September 2005. 

The aims of this survey were to: 

(a) Identify the background of technical and engineering persons who have taken, are currently taking, or are considering 
taking postgraduate level education courses in maintenance and reliability. 

(b) Identify the educational drivers that influenced their decision to pursue or consider further education in this field. 

Responses to a number of the survey questions are provided in Tables 4 and 5. This survey was conducted in collaboration 
with Mr. Ray Beebe, the Course Coordinator for the Monash University’s postgraduate maintenance and reliability programs. 
As a result many of the respondents had been, or were at the time of the survey, engaged in postgraduate studies, either at 
Monash University or elsewhere. There were a total of 87 replies.  Some of this survey’s results including: (1) a breakdown of 
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the respondents by industry; (b) a breakdown of the respondents by discipline; and (c) the desirability of selected technical and 
management curriculum subjects were published in [3].  

Additional information relevant to the WAAMI project was to identify not only the industry and discipline background of 
those that had pursued postgraduate maintenance and reliability education, but also any additional factors such as educational 
background, job title and level of responsibility. This additional information is presented in Table 4 and Table 5. 

 

Table 4: Which of the following best describes your job at the time you started your post-graduate studies? 

Reliability Engineer 25% 

Maintenance/ Condition Monitoring Engineer 16% 

Strategic/ Maintenance Planner 15% 

Maintenance Supervisor 9% 

Maintenance Technician 7% 

Project Manager/ Manager 18% 

Operations (Engineer/ Manager) 5% 

Other 4% 

 

Table 5 Describe your qualifications? 

TAFE Diploma/Adv. Diploma/Associate degree only (Diploma) 16% 

Diploma & Graduate  Certificate in Maintenance/ Reliability field 12% 

Graduate Diploma in Maintenance/ Reliability field 11% 

Diploma and Masters in Maintenance/ Reliability field 14% 

Bachelors degree only 17% 

Bachelors & Graduate Certificate in Maintenance/ Reliability field 3% 

Bachelors and Graduate Diploma in Maintenance/ Reliability field 3% 

Bachelors and Masters in Maintenance/ Reliability field 17% 

Bachelors and MBA or other Masters qualification 8% 

 

The survey identified that respondents came from both the practitioner (planner, supervisor), and professional or engineering 
levels (as identified by the WAAMI workshop). 70% of these respondents came from a Mechanical Engineering/Trade 
background. There were no responses from civil engineering backgrounds and only a few from the oil and gas, process or 
chemical areas. This is attributed to the higher number of responses from people who had been or were engaged in the Monash 
distance-learning based postgraduate program, which attracts mechanically-oriented students, particularly from the mining 
sector (40% of respondents). 17% of survey respondents had not engaged in postgraduate education but were considering 
doing so. Other results included: the average working life of the survey respondents was 16.7 years, and many held positions 
that included supervision of trade, clerical and engineering staff.  

In order to assess drivers for pursuing further education, the survey also examined issues pertaining to the technical and 
managerial skills that might be relevant.  Participants were asked to rank these as ‘highly desirable’ through to ‘not desirable’ 
or ‘already competent’.  Additionally, the issue of perceived benefit was assessed via questions aimed at those in the survey 
who had participated in postgraduate education. The results of the desired skills survey were published by Beebe [3].  

 

3.2.4 Survey #3: Maintenance and Reliability Professionals in a single organisation, October 2005. 

This survey was conducted after the large survey of maintenance and reliability professionals described in the previous section. 
It aimed to validate some of the main findings on a separate group (none of the respondents had engaged in any postgraduate 
maintenance and reliability program at an Australian university) and to ask some additional questions that had arisen out of the 
review of responses from the previous survey. This survey asked a wider range of questions and allowed for less-structured 
replies than Survey #2.   

The aims of Survey#3 were to: 

(a) Identify Needs: What are the further education needs of practising maintenance and reliability engineers? 
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(b) Identify Outcomes: What are the desired educational outcomes of taking a course of study? 

(c) Identify Influencing Factors: What are the factors that might affect the (a) desire, and (b) ability to pursue 
postgraduate education? 

This survey’s respondents incorporated practitioners and professionals already involved in day-to-day maintenance and 
reliability roles within a single, large mineral resource organisation. 

As part of the process to identify ‘further education needs’, survey respondents were asked to indicate their interest in further 
education/training from a list of selected technical and managerial skills, shown in Table 3. Responses are presented in Figures 
1 and 2. Only responses that ranked significantly in the “very interested” and “interested” categories are shown in these 
Figures.  

There are some differences between the results for Survey #2 as presented in [3] and those derived from Survey #3 and shown 
in Figures 1 and 2. This is in part due to minor changes in the style of the question and the list of skills presented following a 
review of results from Survey #2.  Additionally respondents in Survey #3 were drawn from a group who (unlike those in #2) 
had not engaged in any formal postgraduate program. 

 

Figure 1 Responses to survey question ‘indicate your 
interest in further education/training in the following 
managerial tools/areas’ 

0% 20% 40% 60% 80% 100%

Knowledge management

Maintenance management

Use and config of CMMS

Developing and using KPIs

Budgeting and capex

Management of teams

Logistics management

Life cycle costing

Auditing and benchmarking

Change-management

Very interested Interested Neutral

0% 20% 40% 60% 80% 10

Failure modes and effects analysis

Failure mechanisms

Machine condition monitoring

Reliability and RBI programs

Modelling (RAM, Spares)

Fault tree and event tree analysis

Condition assessment

Root cause analysis

Weibull analysis

Design analysis methods

Spares criticality analysis

Risk assessment

HAZOP

0%

Very interested Interested Neutral

Figure 2 Responses to survey question ‘indicate your
interest in further education/training in the following 
technical tools/areas’ 

 

An important part of the process of creating a new educational or training unit is to identify the course outcomes. These are 
described by terms such as apply, demonstrate, analyse, explain, compare, integrate, create, design, assess, judge, explain, 
conclude, summarise, and recommend. In order to assess what these may be, from a participant’s perspective, the survey asked 
“If you were to take an AM/Reliability/Maintenance course, what outcomes would you seek? Please complete the sentence:   
“At the end of this course I will be able to ……”  

The main responses to this are listed below, in descending order of importance.  As with information presented in Figures 1 
and 2, when examining this list, it is important to bear in mind that the respondents are engaged in day to day, on-site 
maintenance and reliability work. Hence their focus is more on implementation and short-term projects than on strategic and 
tactical developments. 

1. Recommend and manage the implementation of new maintenance technology and reliability improvement actions and 
systems. 

2. Understand and apply reliability engineering techniques and tools. 

3. Analyse maintenance systems, delay and breakdown statistics and performance indicators. 

4. Perform financial calculations. 

5. Demonstrate knowledge and competence in condition monitoring systems. 

6. Diagnose root cause of failures. 

7. Map and improve business processes. 
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The survey also asked “If you could take a University post-graduate course and the company would reimburse a significant % 
of the cost on completion, what are the main factors that would influence your decision to take a course? Please list or number 
in descending order of importance”. 

The main factors in descending order of importance were as follows: 

1. Recognition of the course by industry bodies and the employer. 

2. Work load of the course in terms of hours required per week and the length of the course. 

3. Practicality of the subject matter and relevance to the work environment. 

4. Career progression and improvement in employability. 

 

3.2.5 Round Table meeting for Managers and General Managers, November 2006. 

A meeting was held for General Managers and Managers of Asset-owning and operating groups in Western Australia. It was 
an invitation-only event with attendees selected due to their position and influence on asset management within their 
organisations. The meeting was organised in partnership with and hosted by the professional services group Ernst and Young 
and also involved members of the UWA Executive (including the Deputy Vice Chancellor for Research and Innovation, Pro 
Vice Chancellor for Research and Research Training, and the Deans of the Engineering and Business Faculties) and the 
WAAMI Industry Advisory Panel. Participants at each table were asked to nominate key issues facing Asset Managers. The 
top issues from each table were placed on white boards. Participants then selected their top three issues from all of the white 
boards. The results of this identification and voting process, relevant to the issues of education in engineering asset 
management only, are described below. Please note that this is only intended as an indication of general issues of concern for 
those in senior managerial positions and does not represent any scientific survey of the field.  

Responses can be broadly grouped into four topic areas (1) skills related, (2) management related, (3) data related, and (4) 
investment and risk related. Of interest from an educational perspective are the following concerns: 

• There is a lack of ‘understanding’ of engineering asset management by stakeholders; 

• Severe challenges in the attraction and retention of talent and skills;  

• Challenges with identifying return on investment and life cycle costs ; 

• Managing the Capital expenditure / Operating expenditure balance; 

• Lack of business acumen in engineers; 

• There is too much focus on systems not on outcomes;  

• Poor implementation for Asset Management projects. 

 

4 SURVEY OF EAM RELATED COURSES AVAILABLE IN AUSTRALIA  

There are a number of options in engineering asset management education open to the Australian community. These can 
broadly be defined as:  

• University accredited postgraduate courses 

• Skill specific short courses 

• General awareness short courses 

Opportunities for University accredited courses are summarised in Table 6. A number of these courses have historically 
concentrated on a specific area of EAM, for example Maintenance Management or Maintenance and Reliability Engineering, 
but new courses that include both management and technical aspects are emerging. With the exception of the University of 
Western Australia’s (UWA) course offerings, all are available in 2007. UWA’s course will commence in 2008. The estimated 
duration column is indicative of average duration of study; actual duration can vary depending on qualifications, experience 
and personal circumstances. 
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Table 6. Post-graduate University award courses in Australia 2007/08 

University  Level Delivery 
mode 

Estimated 
Duration 

Maintenance and 
Reliability Engineering 
degree 

Masters Off-campus 1 yr full time  

Engineering Maintenance 
Management degree 

Grad Diploma Off-campus 1 yr full time 

Maintenance Management 
degree 

Grad Certificate Off-campus 1 yr part time 

Monash University     
[4] 

Reliability Engineering 
degree 

Grad Certificate Off-campus 1 yr part time 

Masters Off-campus 3 yrs part time 
Graduate 
Diploma 

Off-campus 2 yrs part time 
Central Queensland 
University [5] 

Maintenance Management 

Graduate 
Certificate 

Off-campus 1 yr part time 

Masters Residential 1 yr full time/ 2 yrs 
part time 

Queensland University 
of Technology [6] 

Engineering Management 

Graduate 
Certificate 

Residential 1 semester full time/ 
1 yr part time 

Masters Residential 2 years part-time University of 
Woolongong [7] 

Engineering Asset 
Management Graduate 

Certificate 
Residential 6 months part time 

Masters Residential 1.5 yrs full time 

Grad Diploma Residential 1 yr full time 

University of Western 
Australia [8] 

Engineering Asset 
Management 

Grad Certificate Residential 1 yr part time 

 

5 DISCUSSION 

The aim of this research work has been to identify educational needs and opportunities in Western Australia pertaining to 
Engineering Asset Management.  Analysis of the various areas of need in the continuum of ‘Artisan/ technician - Practitioner - 
Professional or engineering - Senior management’ indicates that organisations perceive a need for training and education in 
asset management across all levels, although the needs of each differ. Australia has a number of existing university, 
institutionally-supported, and independent, short courses developed to meet the needs of technicians, practitioners and 
engineers engaged, particularly in mechanically oriented work, focussed towards mining and other heavy industries. A variety 
of delivery modes are available, including distance learning, a distance-residential blend usually involving a residential school, 
and full-residential courses for part time or full time students. 

The main focus for UWA has been on the needs of Western Australian businesses and operators. Research and analysis 
described herein, supports the view that opportunity exists for a course geared towards experienced engineers and senior 
engineering asset managers.  In developing the desired outcomes for graduates, the UWA Asset Management team sought the 
assistance of the asset owning and operating community through the WAAMI Industry Advisory Panel, academics from the 
UWA Business School engaged in the Masters of Business Administration program, academics from the UWA Faculty of 
Engineering, Computing and Mathematics (FECM), and academics overseas involved in reliability engineering and/or other 
related Master of Science and Master of Engineering degree programs. The resulting desirable outcomes are shown in Table 2.  
Following these findings, the UWA FECM and Faculty of Business applied for and received a UWA University Strategic 
Funding Grant of $200,000 in 2006, to enable the launch of an EAM education and research program. This funding provides 
financial support for both additional academics and administrative personnel. 

The aim of the resultant UWA Masters of Engineering Asset Management program, to commence in 2008, is to enable 
participants to develop necessary skills and competencies to lead their organisations in the engineering asset management field. 
“The job of management is not supervision, but leadership” [9].  In order to achieve this, leadership skills, developing and 
implementing strategy, managing change and risk, and identifying and removing barriers to improvement will be emphasised. 
As “leaders must know the work that they supervise” [9], the course design will ensure competency in basic skills identified in 
Table 3. The UWA Asset Management team anticipates that given the prerequisite degree and relevant experience, many 
students enrolling in the course will be familiar with at least some of these skills and as such, the emphasis will be on the utility 
and implementation of these tools and their role in decision making.  

It was decided that the program be a residential course.  This was considered crucial as it will enable participants to actively 
engage with academics and industry professionals from the business, management and engineering sectors, as well as with 
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their peers. The course will initially be based in Perth, but options for increasing the accessibility of the course to personnel in 
remote and regional areas is being explored in conjunction with WA organisations. There are a number of options to do this, 
without compromising peer-peer and student-academic contact or decreasing the opportunity for real-time discussion.  

Another feature of the program is the multi-disciplinary focus. Academics and professionals from all the major engineering 
disciplines are involved through a Curriculum Development Group, to ensure relevant case studies and related teaching tools 
for each of their discipline areas are presented. Cases will allow students to accumulate experience, whilst simultaneously 
addressing issues across a wide range of functional areas, types and sizes of organisations and industries. Participants will be 
encouraged to ‘learn by doing’ and teaching others [10]. We envisage that the peer-peer interaction between students from 
different disciplines will provide an additional dimension to the student cohort’s dynamic. 

Courses will utilise a variety of adult learning methodologies, including formal seminars, lectures and workshops, action-based 
and group project-based learning projects, case studies as discussed, and presentations from subject-matter experts both 
national and international. In the Masters course there will be a significant thesis component to enable students to develop or 
refine their research and presentation skills, as well as furthering their knowledge in a specific area of interest. A differentiating 
feature of UWA’s teaching programs is its commitment to promoting and utilising the inter-relationship between teaching and 
research; teaching is informed by knowledge gained by research and from international research networks, which increases the 
accessibility of students and their employing organisations to research needs, thus perpetuating the cycle. Consequently, the 
thesis component of the Masters program is considered a crucial and integral part of maintaining this research-teaching nexus.  
It also ensures that course designers and deliverers continue to teach at the leading edge of this rapidly evolving field. 

In the conceptual design of the course, the UWA Asset Management team is considering various options to address the issue of 
competence. It is recognised that while a student will learn new skills in an educational environment, they are only of value to 
the organisation (and student) if/when used in a relevant, useful and productive manner within the organisational environment.  
“It is not enough to have acquired theoretical foundations, understood the principle of technical applications and to have 
practiced during one’s training to be immediately competent in a job”[1]. In order to assess how future graduates of the 
Masters program perform UWA is exploring options to provide feedback from organisations and students themselves. This 
feedback will be used to ensure the relevance of the course material and underlying constructs and to assess the competencies 
of the program’s graduates. This link with Western Australian organisations is viewed as integral to the success of UWA’s 
asset management program.  

Developments amongst institutional groups are also be carefully monitored, particularly the Institute of Asset Management 
(IAM) in the UK, the Asset Management Council (AMC) and other related groups in Australia. There has been some 
interesting development work particularly in the area of competency by the IAM, which published a framework defining the 
IAM Body of Knowledge; they are currently in the process of conducting pilot studies for their competency framework with a 
view towards developing a certification and assessment program [11].  A review of recent trends and challenges in EAM 
education is documented in [12]. Since the first WAAMI survey was conducted in 2004, a growing interest in certification has 
been observed, particularly with respect to the Certified Maintenance and Reliability Professional (CMRP) for practitioners in 
Australia. Developments towards a widely accepted certification process for managers and engineers in asset management will 
inform future developments in UWA’s Masters course.  

6 CONCLUSIONS 

Asset owners are handicapped by lack of technical and managerial competencies in areas of engineering asset management at 
all levels of their organisations. There are many options through university-led programs and short courses offered by 
institutions and independent service providers in Australia to upgrade skill levels at the practitioner level however limited 
opportunities for growth and accreditation for experienced engineers. This paper documents the investigative work behind the 
development a Masters of Engineering degree program targeted specifically at experienced engineers involved in leading 
change in asset management within their organisations. A new program will be offered in 2008 by the University of Western 
Australia (UWA), a member of the prestigious Group of Eight universities. The program focuses on technical, decision-making 
and management skills and will be delivered as a joint initiative between the UWA Business School and Faculty of 
Engineering, Computing and Mathematics. The course development process described in this paper has been, and will continue 
to be, a partnership between the UWA and members of the Western Australian engineering asset management community. 
This involvement is vital to all stages of course development: identifying outcomes, design, delivery, assessment and feedback 
processes.  

Survey conducted as part of the development process reveal that the most important factors in deciding to take on a 
postgraduate course are (1) recognition of the course by industry bodies and the employer, (2) practicality of the subject matter 
and relevance to the work environment, and (3) career progression and improvement in employability.  UWA is establishing a 
range of review and engagement processes and feedback mechanisms to assist in maintaining relevance of the course material, 
experience and outcomes. The issues surrounding competency assessment, recognition of qualifications by and across 
institutions is an evolving space. Progress by institutions and organisations to establish a nationally accepted and supported 
body of knowledge and competency standards for asset management professionals will reduce uncertainty for education 
providers, asset owners and students alike. As members of the engineering asset management community, we need to develop 
a common understanding of role of engineering asset managers in organisations and clear articulation of their contribution to 
the decision making process at the highest levels of organisations. This is a necessary first step in the development of a viable 
and recognised career path to which postgraduate education program developments can be aligned. 
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