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This paper begins by identifying recent opportunities for Australia’s aircraft maintenance 
and manufacturing industry, before identifying some regulatory and policy impediments 
around workforce capability management. The paper also explores reform possibilities. 
Building on a previous (2015) Report of an Australian Research Council (ARC) funded 
project, ‘The Future of Aircraft Maintenance in Australia: Workforce Capability, Aviation 
Safety and Industry Development’ (LP110100335)3, it reflects some content of a recent 
(November, 2016) UNSW Business School Industry Seminar into the Future of Aircraft 
Maintenance and Manufacturing; a follow-up seminar held by Regional Development 
Australia (RDA), as well as meetings involving part 147 MTOs and CASA. It also draws on 
recent scoping studies in Europe. The paper suggests the need for ongoing research to 
monitor new developments around ‘international standards’ to help identify appropriate 
policy directions for the sector. 

  

                                                      
1 Contact: I.Hampson@unsw.edu.au. 
2 Thanks to those who have commented on earlier drafts, in particular Anne Junor. 
3 https://www.business.unsw.edu.au/research/research-centres-institutions/industrial-relations-research-
centre/projects/future-of-aircraft-maintenance-in-australia 
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EXECUTIVE SUMMARY 

OPPORTUNITIES IN AIRCRAFT MAINTENANCE AND MANUFACTURING 
• Background to this Discussion paper is the looming global shortfall in qualified 

and licensed aircraft maintenance personnel 
• In SE Asia airlines have announced plans for large fleet growth 
• Governments are expanding their MRO sectors with the aid of international firms, 

but may be experiencing difficulty in providing training that meets international 
standards 

• Australia is well placed to export training services if certain issues can be fixed 
• Government Defence policies seek greater involvement of Australia’s 

maintenance and manufacturing industry in the supply chains of major Defence 
corporations. 

AUSTRALIAN AIRCRAFT MAINTENANCE TRAINING NEEDS URGENT REFORM. 
EVIDENCE OF THIS INCLUDES: 

• EASA-based overseas jurisdictions do not recognize Australian licenses 
• Falling enrolments and completions, skills shortages 
• Employers’ views that sometimes recent graduates lack necessary skills 
• Complex and sometimes even contradictory regulations affecting MTOs’ activities 
• CASA’s withdrawal of a recent (June, 2016) CASR part 66 Manual of Standards 

o Announcement of a Post Implementation Review into CASR part 66 
o Department of Infrastructure and Transport announcement of a review of 

General Aviation (October, 2016) 

NEW IMPERATIVES: A NEW WILLINGNESS FOR REFORM IN THE SECTOR 
• A looming International shortage of skilled, qualified and licensed personnel 

means: 
o some national training systems are not able to keep up with growth in 

training demand to service new fleets 
o there are threats to quality in some third party MROs, raising safety issues 

deriving from undertrained L/AMEs 
• Australia will always have to maintain the majority of its own planes 
• There is fluidity in Australian training institutions, with recent reforms seeking to 

respond to crisis in the broader system 
o Industry Skills Councils have been defunded, 
o Skills Service Organisations (SSOs) will manage Training Packages; and 

work to the direction of IRCs 
o Aeroskills Industry Reference Committee (IRC) now has increased 

influence, and has requested an inquiry into whether Australian training 
and licensing meets ‘international standards’ 

• Defence policy may drive reform. It requires ‘harmonisation’ of Defence 
regulations with civilian — to permit transfer of qualified L/AMEs across the 
sectors. 
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BACKDROP — IMPLEMENTATION OF THE EASA SYSTEM IN AUSTRALIA 
• Existing institutional arrangements did not integrate the EASA requirements well, 

giving rise to problems in alignment with the Australian training system 
• Need to align with international standards — the high ICAO rating of Australian 

‘effective implementation’ of Annex One SARPs is questionable 
• High theory content (Diploma for B licenses) — is challenging to integrate with the 

trades based system  
• High training hours (2400) not well funded by state training systems — funding by 

competency, not knowledge modules, leads to a funding squeeze on MTOs 
• Lack of a National Approach — including to Examinations — EASA Theory was 

‘shoehorned’ into the Training Packages, leading to ‘workarounds’ 
• Regulatory Conflict — part 147 Maintenance Training Organisations (MTOs) 

regulated by both CASA and ASQA 
• Tensions between competency based training and emphasis on knowledge 

content for licenses 
• Broader questioning of whether CBT is still an appropriate training methodology 

for Australia 

‘INTO THE WEEDS’ — SOME DETAIL 
• ‘Parallel regulation’ (regulation by two agencies) is highly problematic for MTOs  

o Eg tension between CASR (theory 75% pass mark) and VET Competency 
approach (competent — or not yet competent — 50% pass mark) 

o ‘Regulatory tangle’ — e.g. for a student seeking prior standing from part 
147 MTO for certificates of attainment gained from non-part 147 RTOs 

• Problems in combining the EASA Theory modules and the competence-based 
Training Package — arguably violates EASA examination standards 

• The present system inhibits ‘progressivity’ — the qualification pathways generate 
anomalies 

• Small Aircraft Licensing (SAL) — underpinned by the Certificate IV in Mechatronics 
— was rejected by the industry in June 2016 

o Both the license and the qualification must be reworked 
o Flawed assumption — small plane is not necessarily simple 
o Propose small ‘complex’ planes be type rated 
o EASA regulations that have not been implemented in Australia may 

address this satisfactorily. 

HARMONISATION AND THE DEFENCE REGULATORY REFORM INITIATIVE (RRI) 
• Government is seeking that Defence aircraft maintenance training and licensing 

be aligned with an emerging ‘international standard’ — the European Military 
Aviation Requirements (EMARs)  

• Permit transfer of aircraft maintenance labour between Defence and civil 
• Aim: ‘blended workforces’ — civilian and Defence L/AMEs work together on 

military as well as civilian planes 
• Difficult, because military airworthiness regulation is ‘bespoke’ — nationally 

specific — while civilian must align with ICAO regulation 
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• Australian AMEs may be eligible for ‘equivalent’ EMAR licenses — but may not 
meet ‘EASA standards’ — giving rise to a ‘training gap’ 

• Defence training increasingly exposed to challenges in civilian sector 

HARMONISATION WITH INTERNATIONAL STANDARDS 
• Alignment with ‘international standards’ is necessary for training exports — yet 

the content of ‘International Standards’ is shifting 
• The most common ‘international standard’ is EASA — but the ICAO Annex One 

Training Manual is more fundamental  
• Need for mapping of Australian training against ICAO standards 
• Need to take account of new emerging standards, including 

o IATA and ICAO Next Generation of Aviation Professionals (NGAP) program 
and the redefinition of CBT 

o European Military Aviation Requirements 
o Outcomes of the ICAO Review of the AME Training Manual 
o Outcomes of the EASA Review of parts 66 / 147 
o And seek guidance from other countries’ practices — need for cross-

national research into training and licensing practices. 

CONCLUSION 
• Need for inter-institutional communication and coordination and government 

leadership to overcome ‘regulatory competition’ 
• Lack of information about international developments — needed for workforce 

development policy 
• Need for ongoing monitoring of ‘international standards’ through research. 
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ACRONYMS 

AME Aircraft Maintenance Engineer 

AMO Approved Maintenance Organisation 

ASQA Australian Skills Quality Agency (VET regulator) 

CAR Civil Aviation Regulation (enacted in 1988) 

CASA  Civil Aviation Safety Authority 

CASR  Civil Aviation Safety Regulation (enacted in 1998) 

CBT Competence-Based Training 

DASR Defence Aviation Safety Regulation 

DGTA  Director General Technical Airworthiness 

EASA  European Aviation Safety Agency 

EMAR European Military Aviation Requirement 

GA General Aviation 

IATA International Air Transport Association 

ICAO International Civil Aviation organization 

LAME Licensed Aircraft Maintenance Engineer 

MSA Manufacturing Skills Australia 

MRO Maintenance and Repair Organisation 

MTO Maintenance Training Organisation (with EASA part 147 approval) 

MTOW Maximum Take Off Weight 
NAA National Aviation Authority 

NGAP Next Generation of Aviation Professionals 

RPT Regular Public Transport 

RRI Regulatory Reform Initiative 

RTO Registered Training Organisation (under VET system) 

SAL Small Aircraft License 

SOE Schedule of Experience 

SSO Skills Service Organisation 

UoC Unit of Competence 

VET Vocational Education and Training 
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1. INTRODUCTION: CRISIS AND OPPORTUNITY 
The current environment presents opportunities and challenges — as does any crisis. 
Against the backdrop of a looming shortfall of qualified and licensed aircraft maintenance 
workers, striking with particular force in our region4, Asian airlines have placed very large 
orders for new planes, and clearly anticipate massive growth. Governments are 
promoting their MRO sectors, to service the massive increase in air travel and in fleet 
growth. There is currently a large influx of international MRO firms and service providers 
into the region. It is questionable whether the training systems of these countries can 
provide graduate pilots and L/AMEs at the required standards. 5  Australia could be 
contributing to this growth and reaping rewards. 

Another opportunity is the Australian Government’s increase in Defence spending and 
desire for Australian firms to participate in the associated economic activity, via greater 
integration in the supply chains of transnational aerospace companies. The Government 
has foreshadowed cross-sectoral ‘joint maintenance’ in ‘blended workforces’ composed 
of personnel drawn from military and civilian workforces working on the same planes6. 
This requires a closer look, and attention to the fine grain of regulation and practice, to 
ensure that it meets ‘international standards’. 

The GA sector is a source of great future opportunity. Australia will always need to 
maintain its own planes that cannot be offshored. The GA sector is currently under strain, 
as activity has declined, and the reasons for this are currently the subject of a Review by 
CASA under the Department of Infrastructure and Transport.7 GA has also presented a 
challenge for other countries, particularly in Europe, where EASA’s efforts to develop a 
cross-national small plane license continue. In China (and no doubt elsewhere), recent 
regulatory changes foreshadow a boom in GA. The challenge for the sector is to produce 
qualifications and licenses that meet ‘international standards’ — which is also crucial if 
Australia is to take advantage of the increased activity around MRO to our North, as well 
as in the Defence industry. 

Australian aircraft maintenance training and licensing is in crisis. Australian licenses and 
qualifications are no longer (post-2011) recognized by EASA, and this lack of 
international recognition is a major challenge.8 Further evidence of crisis is the declining 
numbers of enrolments and graduates in both apprenticeships and other forms of 
training; in widespread employer perceptions of falling quality of graduates’ capabilities; 
in skill shortages; and in regulatory reform paralysis. Training practitioners have been 
forced into suspect ‘workarounds’ to manage conflicting CASA and ASQA regulatory 
requirements, within constraints of inadequate funding. CASA’s recent (July 2016) 
decision to recall an updated part 66 Manual of Standards, which contained a long-
awaited proposal for a Small Aircraft License (SAL) for the GA sector due to it not being 
‘fit for purpose’, is emblematic.9 

                                                      
4 Hampson et al, 2015; Prentice, et al, 2017 
5 Possible effects include engineers with knowledge and experience, which falls below international 
standards, working in offshore MROs (including potentially ones to which Australian airlines outsource heavy 
maintenance) with implications for the quality of maintenance. 
6 DoD 2016a; b; c; d 
7 Chester, 2016 
8 AAAF, 2016; Australian Government, 2014; AMROBA, 2016 
9 CASA, 2017 
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There are signs of positive change. 

First, changes in VET policy may work to the advantage of the maintenance training 
sector. The Government last year withdrew support for Industry Skills Councils, opening 
their role to ‘contestability’ by new Skills Service Organisations (SSOs). IRCs are now 
more influential than under previous arrangements. SSOs now manage Training 
Packages under the guidance of ‘their’ Industry Reference Committees (IRCs). 10 
Management of the MEA Training Package has been transferred from Manufacturing 
Skills Australia (MSA), to Innovation and Business Skills Australia (IBSA) (the SSO). The 
Aeroskills IRC expressed the view that training reform must pay greater heed to 
‘international standards’ set by the ICAO — and exploring how to achieve this is now 
written into the workplan of the new Skills Service Organisation, Innovation and Business 
Skills Australia (IBSA).11  

Second, changes in Defence policy may catalyse reforms through their sheer political and 
institutional momentum. In linking international military alliances with government 
Defence Industry Policy, the government seeks a greater role for Australian aircraft 
component manufacturing and maintenance in the global supply chains of major 
aerospace corporations. This requires the capability to transfer qualified and licensed 
aircraft maintenance labour between the Defence and civilian sectors, and developing 
‘blended workforces’ to perform maintenance on aircraft of diverse nationalities. 12 
Currently, however, both sectors (civilian and military) have significantly different 
maintenance certification procedures, qualification and licensing requirements. 

Pressures to ‘harmonise’ regulations and practices across Defence and civilian sectors, 
as well as between Australia and other countries, raise the question of alignment with 
‘international standards’. Currently, Australia (along with 191 other signatories to the 
Chicago Convention) is required to observe the Standards and Recommended 
Procedures (SARPs) set out in ICAO Annex One, and its associated Training Manual.13 Yet 
a serious question arises: ICAO rates Australia at 85.19% for its ‘level of implementation’ 
of ICAO SARPs (well above the global average of 72.62%)14 — but Australian aircraft 
maintenance training overall faces serious challenges. If the ICAO indicators of ‘effective 
implementation’ are inaccurate for Australia how well do they work for other countries? 
What are the implications for the international standing of Australian maintenance? 

2. BACKGROUND: THE IMPLEMENTATION OF THE EASA SYSTEM INTO 

AUSTRALIA 
Australia has sought, for the past decade, to ‘harmonise’ its training and licensing with 
the maintenance regulations of the European Aviation Safety Agency (EASA). CASA 
announced its decision to adopt the EASA system at least as early as 2007, as it was felt 
Australia needed to upgrade its licensing and training to new world standards.15 Many of 
the current problems in the Australian aircraft maintenance sector — particularly as 

                                                      
10 Anon, 2016 
11 IBSA, 2017 
12 DoD 2016a; d; e; f; g;  
13 ICAO, 2003; 2011; de Florio, 2011; AMROBA, 2016 
14 https://www.icao.int/safety/pages/usoap-results.aspx 
15 CASA, 2007a, b; 2010 
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regards training and licensing — are directly traceable to the implementation of the EASA 
system of maintenance regulation. Some would argue that the problems that have arisen 
are due to the failure to implement the EASA system fully. Whatever the truth of this, 
Australia has not adjusted well to the EASA system, and this is in no small measure due 
to characteristics of the Australian training system, its broader political surroundings, and 
corresponding policy settings.16 

The EASA-based licensing regulations have not integrated smoothly with the established 
trades-based system. The previous ‘CAR 31’ (Civil Aviation Regulation 31) licensing 
system built on the AME Certificate IV level trades qualification (requiring around 1300 
hours of training). Licenses were in one or more of five categories — airframe, engine, 
electrical, instrument, and radio. Aspiring LAMEs sat theoretical examinations (set, 
conducted and assessed by CASA) and documented their demonstrated experience in a 
document called a ‘Schedule of Experience’ (SOE).17 The EASA system, in comparison, 
has two main license categories, B1 (mechanical) and B2 (avionic), each requiring 
approximately some 2400 hours of training (depending on the precise privileges being 
sought). These categories encompassed the CAR 31 categories reasonably well. However 
there were transition problems. Many holders of, for example, an AME (mechanical) 
license with airframe and engine endorsements, required training towards an electrical 
category for a full license. The difficulty and cost of removing electrical (and other) 
exclusions was enough to drive some LAMEs from the industry. ‘Grandfathered’ licenses 
did not strictly speaking comply with the new requirements of the EASA system. 

Funding problems arose due to higher hours of knowledge training the EASA system 
required. In the CAR 31 system, AMEs aspiring to hold a license could acquire ratings in 
particular categories spread out over their career (through self study for the ‘CASA Basics’ 
exams and demonstrated experience). In the EASA system, to gain a B license trainees 
must take a set of theory modules that underpinned (in CAR 31 language) three 
categories for their B license and exceeding 2,400 training hours — a very big difference 
(to CAR 31), even accounting for the fact that the hours of training combine theoretical 
knowledge and practical skills formation. Importantly, and in accordance with Australia’s 
Constitution, Australian training funding could vary significantly across states. Initially at 
least, the CASRs did not permit the self study option, despite this being EASA practice, 
while few states would fund the extra training hours required for the Diploma that 
underpinned the B licenses. This no doubt contributed to the collapse in training 
enrolments, as well as to the funding squeeze reported by the part 147 MTOs. Variation 
in funding arrangements across states is a major issue that requires resolution. 

Similarly, the administration and design of examinations fell victim to lack of a national 
approach. Previously, as mentioned, CASA administered the ‘Basics’ examinations — 
under part 147 it ‘outsourced’ this function to the VET system. Part 147 ‘category’ 
training organisations are now each responsible for the development or acquisition of 
examination content. This leads to a fragmented approach to aircraft maintenance 
knowledge training, which is compounded by a deeper tension between the EASA theory 
modules and the system of ‘competency-based training’ implemented by Australian 

                                                      
16 The following draws on and augments findings of the Future of Aircraft Maintenance Report (Hampson, et 
al, 2015; also see Hampson and Fraser, 2016) with the results of discussions among the part 147 
organisation members. 
17 CASA, 2002; 2011 
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training reformers since the 1990s. This system’s underlying assumption is that training 
should be aimed at developing and assessing ‘competency’, not theoretical knowledge. 
Competency is evident in behaviours, assessed against competency standards. Yet the 
training and assessment of theoretical knowledge through examinations, the conduct of 
which is subject to precise and strict constraints, is a foundation of the EASA licensing 
system. To try and combine the two, the former Skills Council, MSA, produced a ‘matrix’ 
that specified how competency units ‘covered’ the theoretical knowledge requirements, 
and how the knowledge modules were to be distributed across the competency 
standards. 18 MTOs attempted to ‘shoehorn’ EASA-based knowledge requirements into 
the competency based Training Package, leading to fragmentation — including the 
practice, which violates the EASA Examination standard, of assessing ‘part’ modules (see 
below). 

Part 147 MTOs are in an invidious position on several fronts. On the one hand, they are 
obliged to deliver and assess aircraft maintenance training in accordance with the EASA-
based CASRs, with its heavy theoretical content. On the other, they are obliged to do so in 
accord with competency-based strictures that seek evidence of theoretical knowledge in 
‘demonstrations of behaviour to the standard expected in employment’. Funding is by 
competency attained, not by knowledge modules passed, meaning that MTOs are not 
funded explicitly for theory teaching and examinations. Tensions between VET and CASA 
regulations affect the granting of prior standing to ‘certificates of attainment’ gained in 
other part 147 MTOs, or in non-part 147 RTOs that deliver aircraft maintenance training. 
We will return to this below. 

EASA part 66 contains a further two categories of license — C and A. The former covers 
essentially managerial employees performing release to service roles in base 
maintenance, but the latter certifies the performance of, and signing off on, a variety of 
work in line maintenance, including some limited release to service functions. Category A 
licenses in the Australian system can be attained with 650 hours of training, leading to a 
Certificate II qualification (plus experience). Their implementation gave rise to industrial 
demarcation tensions as well as concerns about graduates’ capacity to spot dangerous 
safety issues. There is a wide variation of qualification underpinning Category A licenses 
in Europe, yet the most advanced countries seem to require more training to attain it — 
typically, after a three year apprenticeship or equivalent.19 This highlights the importance 
of knowledge of overseas practice, not simply of ‘international standards’, for the reform 
of Australia’s aircraft maintenance training system. 

3. ‘INTO THE WEEDS’ — SOME DETAIL 
This section expands on some of the points above in more detail. It identifies five main 
interconnected issues: first, the tensions between CASA and ASQA regulation, and 
second the difficulty of combining competency-based training with a heavily theory-based 
licensing system, especially when funding is by competency unit acquired, with tenuous 
connections to the theory modules. A third issue is the inherent difficulty of combining a 
system of licensing, in which theory learning and examinations play such a strong role, 
with what is essentially a trades based system, in which licensing was an ‘add on’ and 

                                                      
18 MSA, 2011; 2012 
19 Swedish Transport Agency, 2017; Lewis, 2012 
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structured by trades-based categories. Fourth, these issues all combine to make very 
difficult the development of a small plane license and accompanying qualification that 
can be the basis for progression through the system. Fifth, taken together, these points 
raise considerable questions regarding the alignment with ‘international standards’ of 
Australian aircraft maintenance training and licensing. 

3I. TENSIONS BETWEEN CASA AND ASQA REGULATION 
Maintenance Training Organisations (MTOs) regulated and audited by CASA under CASR 
Part 147 are also Registered Training Organisations (RTOs) registered and audited by 
ASQA under different legislation. MTOs in effect have two ‘bosses’. This is ‘parallel 
regulation’, and requires coordination to make the overall result consistent. The danger is 
tension, even contradiction between regulatory requirements. The situation reflects 
academic arguments that the Australian political structure and political process is 
‘fragmented’ as key policy making agencies do not consult sufficiently and cannot 
achieve a unified national approach. 

One example of the tensions that arise is that MTOs have to deliver CASR/EASA Theory 
Modules with a pass mark of 75%. Yet the theory modules were (said to be) ‘covered’ by 
units of competency in the MEA Training Package.20 (MSA produced a matrix indicating 
which theory modules were ‘covered’ in what units of competence, leading to what 
qualification). Yet these qualifications under the VET regulations were required to be 
assessed in conformance with CBT philosophy, at ‘pass-not pass’ (competent or not yet 
competent). Strictly speaking, graded outcomes are inconsistent with a competency-
based approach. An auditor from ASQA might ask, in relation to the CASR requirement 
that examinations achieve 75% pass, ‘which 25% are they allowed to be not competent 
in?’. 

To take another example, consider an RTO registered under the VET system to deliver 
competencies and grant qualifications towards a Certificate IV in Aeroskills, but not to 
deliver ‘category’ training, composed of essentially identical competencies, towards a B 
license (ie, lacking part 147 approval). As described, qualifications for the license are 
higher overall and assessed at different levels, and subject to highly specified conditions 
of examination, as well as delivered and assessed in MTOs approved under CASR part 
147. Yet, a trainee holding Certificate IV Aeroskills ‘certificates of attainment’ might seek 
prior standing for these towards a Diploma (and a License) at a part 147 organisation. 
CASA regulation will insist these are not transferable, yet VET ‘mutual recognition’ 
regulations, actually require that the MTO accept certificates of attainment from another 
RTO. This puts MTOs in an impossible situation — particularly when, as mentioned above, 
the EASA modules may be divided by MTOs into different segments to seek alignment 
with funding, although this is not permitted for examination purposes by EASA 
regulations.21 

                                                      
20 MSA, 2011; 2012 
21 The main points of this section were developed in the Future of Aircraft Maintenance Report (Hampson, et 
al, 2015), and elaborated in extensive discussions with part 147 organisations. 
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3II. EASA THEORY MODULES AND COMPETENCY-BASED TRAINING: THE LOSS OF 

A NATIONAL APPROACH 
International organisations (IATA, ICAO) have now adopted ‘competency-based training’ 
as the preferred model for their ‘Next Generation of Aviation Professionals’ program, 
claiming that it offers the possibility of more efficient training. 22  However, these 
organisations use the term ‘CBT’ to mean a general training process (known elsewhere 
as Instructional Systems Design), rather than the focus on training outcomes that is the 
essence of Australian usage. CBT in Australia is embedded in particular institutions and 
is shaped by distinctive regulations that give it particular characteristics. The term has 
shifted in meaning since its adoption in the 1990s, so much so that arguments in favour 
or against it often talk past each other. CBT is now subject to another round of 
questioning.23 It may be that it is now time for a critical examination of CBT’s role in 
aircraft maintenance training. 

In essence, CBT’s origins lie in approaches to training and assessment that focus on 
observable behaviour — what people can do rather than what they know. There is merit in 
this approach — especially if, as has happened over time, what counts as ‘evidence’ of 
competency has broadened considerably. Yet, in the mid-1990s, CBT was in such favour 
with policymakers that a National Aeroskills Curriculum (NAC), the result of an extensive 
mapping exercise covering both civilian and Defence sectors, which could have provided 
a centralizing force for Australian aircraft maintenance training, was discarded as not 
consistent with the new VET/CBT approach. But technical occupations in general, 
including aircraft maintenance, increasingly rely on advanced theoretical content, and the 
EASA licensing system, with its requirements for high and ‘cross system’ knowledge in 
the B licenses, is consistent with this trend. Until the new millennium, Australia utilised 
the CAR 31 approach to licensing effectively, but as mentioned above, two things 
happened — the new EASA system (with the force of an international standard) required 
more and higher level theory, and CASR part 147 ceded the teaching and administration 
of this theoretical content to MTOs — within the VET system. (Formerly CASA controlled 
the content and administration of examinations centrally under the ‘CASA Basics’ 
processes of CAR 31, and this was insulated from the VET system.) This contributed to 
the loss of a nationally consistent approach. 

Special care needs to be taken to combine the VET CBT approach and the EASA theory. 
The current approach folds the EASA modules into the Training Package, but poses 
alignment and funding problems. Theoretical content was deemed ‘covered’ by specific 
competency standards — assessors were required to look for ‘evidence’ that trainees 
were ‘competent’ in it. The logical way to do so was via examinations. But MTOs are 
funded for competency standards students complete — not for the knowledge modules 
they pass. MTOs can thus be underfunded to teach and assess the knowledge modules. 
One ‘workaround’ has been to divide the knowledge modules and teach sections in a way 
that corresponded to the competency standards, and MSA had in fact produced a matrix 
indicating what theory components were ‘covered’ by what competency standards. 24 This 
had two implications: first, it was not consistent with EASA’s exam standards (creating 

                                                      
22 IATA, 2009, 2011 
23 Wheelahan and Moodie, 2011; Wheelahan, 2016 
24 MSA, 2011; 2012 
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problems for international recognition); second, MTOs had their own approaches (as is 
expected in a training market), creating recognition problems if a student sought to shift 
their candidacy from one MTO to another. All this means there is now no national 
approach to theory training, at least in the civilian sector. 

3III. COMBINING TRADES WITH LICENSES 
As mentioned, a desired outcome of reform is a ‘progressive’ training system, in which 
trainees can start at the beginning and progress upwards smoothly from AME to B 
license, as well as from GA to RPT. While it is entirely legitimate for a person to choose to 
become and remain a qualified AME it is undesirable that a trainee should have to decide 
at the beginning of their career whether they want to stay as an AME or gain a license. It 
is also a legitimate career option for an already qualified AME to decide to pursue a 
license. The current system sets up various roadblocks to this, and overcoming these 
should be a focus of reform. 

As mentioned above, the strength of the CAR 31 system was precisely this progressivity. 
Under the CASRs, moving from an AME qualification to a Diploma and a B license is 
problematic. The EASA-based CASR licenses require a B license aspirant to undertake 
approximately 2,400 hours of training (depending on the precise license). There is no 
‘recognition of prior learning’ mechanism for the theory modules, so this will likely mean 
repeating much the theory, or at least being reassessed on it through the EASA 
examinations. Under the VET system, on the face of it, the AME qualification contains 
many of the same competencies as the Diploma, seemingly making prior standing 
relatively easy. However, although the names of competencies may be the same, at 
present they may not provide prior standing for other qualifications. The new EASA-based 
system offers more licensing options, but (when combined with the VET regulation) also 
puts obstacles in their path, creating anomalies. 

3IV. SMALL PLANE LICENSING 
The CASR reforms effectively detached GA from the RPT sector. The previous CAR 31 
system allowed AMEs to specialise in particular categories for licensing purposes, and to 
shift relatively easily within category from GA to the RPT sector with incremental additions 
(via ‘CASA Basics’ examinations, the SOE and type training) to their trade skills. However, 
CASR part 66 imposed higher levels of theoretical knowledge requirements for B 
licenses, as well as requiring three categories for the main B1 license. These 
requirements were seen in some quarters as inappropriate and unnecessary for GA 
aircraft (which were viewed as technologically unsophisticated), and a Small Aircraft 
License (SAL) that could be attained with Certificate IV level training was proposed — then 
withdrawn following industry concerns in July last year. 25  Despite 10 years of 
consultations, agreement on the content of the license and its underlying qualification 
has remained elusive. 

The intention behind the SAL and the accompanying Certificate IV in Mechatronics seems 
to have been to develop a qualification to underpin a license that would ‘suffice’ for a 
small (‘simple’) plane, but not require the extra knowledge and training necessary for 
complex and large planes. Such a LAME would be able to certify for maintenance on 
                                                      
25 CASA, 2017 
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small planes across all five categories, but not require full training for B1 and B2 licenses 
as specified in EASA part 66. The designers of the Certificate IV in Mechatronics 
(underpinning the SAL) combined the mechanical and avionics streams, but at a lower 
level, or volume, of knowledge, deliverable in two years of training, at a Certificate IV 
level. In doing so, they produced a qualification that contains some ‘idiosyncratic’ 
competency standards that could not provide prior standing for other related 
qualifications. 

As mentioned earlier, small planes are not necessarily ‘simple’. Ongoing technological 
development raises doubts about this assumption, as many new small planes indeed are 
very complex, with advanced avionics and other electronic management systems. Even 
some older planes are increasingly being upgraded with advanced instruments and ‘glass 
cockpits’. The theoretical knowledge necessary to maintain these aircraft exceeds the 
Certificate IV. This is increasingly of concern, as certain theoretical elements seem to 
have been removed from the training package competencies, perhaps in an attempt to 
get the required number of training hours down. This kind of ‘thinning out’ of the 
knowledge content was one reason why the July 2016 MOS that underpinned the 
Certificate IV in Mechatronics, and the SAL, was rejected by the industry.  

Small aircraft licensing requires reworking. The assumption that equates small size with 
simplicity must be rejected. Some small planes will require high levels of underlying 
theoretical knowledge to maintain, some less so. In making decisions about the level and 
scope of knowledge required to maintain a small plane, both characteristics must be 
considered. This suggests, on the one hand, the need for a group system that covers the 
bulk of small planes, similar to the former CAR 31 system. In addition, and on the other 
hand, small and light but complex planes could be type rated, with appropriate 
certification, training and licensing arrangements. The EASA group system, that did not 
find its way into the CASRs, has some similarity to this embryonic proposal. 26 

However, and unfortunately, EASA itself has not solved the GA problem. The EASA 
regulations outline different regulations for small (less than 2000kgs MTOW) planes, and 
another category of license (B3) for them. These were not adopted in Australia, and the 
division between large and small planes (5700kg MTOW) was more stark than in the 
EASA regulations. The B3 license has not been widely adopted in Europe, and GA remains 
overwhelmed with regulation, perceived to be unnecessary and unproductive, originating 
in the RPT sector. An attempt to define a space for GA and the outlines of a transferable 
(within Europe) license, named the ‘B-L’ (B-Light) project, became mired in complexity, 
and is still a work in progress.27 So while there is space for Australia to develop its own 
approach — indeed, this may be a necessity — it is still necessary to monitor what EASA is 
doing, but also potentially to seek ‘harmonisation’ with other countries’ systems. 

  

                                                      
26 AMROBA, 2016: 9; cf EASA 66.A.5 
27 Swedish Transport Agency, 2017 
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4. HARMONISATION AND THE DEFENCE REGULATORY REFORM 
INITIATIVE 
Since 2007 CASA has sought to ‘harmonise’ Australian civilian aircraft maintenance 
training and licensing with the EASA system. We are now entering a new phase in which 
the Government is similarly seeking that Defence aircraft maintenance training and 
licensing be aligned with an emerging ‘international standard’ — the European Military 
Aviation Requirements (EMARs). The EMARs are the product of the European Defence 
Agency (EDA). The initiative appears to be driven partly by the need to amortize 
development and production costs for military aircraft across a large number of 
purchaser countries, in particular where the particular aircraft is to be integral to the 
Defence postures of multiple countries, and used, for example, in joint training exercises. 
There is also pressure for a degree of standardization of maintenance practices so that 
engineers from one nation can maintain military aircraft from another, with mutual 
acceptance of approvals. The Defence position was elaborated in a number of policy 
documents.28 

Unlike civil aviation, which is guided by the International Civil Aviation Organisation 
(ICAO), Defence regulation has been a highly national and ‘bespoke’ affair. The great 
differences between the regulation that has grown up under national ‘Military Aviation 
Authorities’ (MAAs) have given rise to the need for a ‘common convention’ — a common 
‘reference point’ — to accommodate pressures of standardization and ‘harmonisation’. 
There is little academic literature about this — although Purton et al tell us there is no 
widely accepted reliable method for comparing military regulation across countries; that 
while military regulation does follow ICAO principles ‘there is no expectation of 
compliance’ because of the greater risk in military operations; and that while ICAO Article 
3 excludes military aircraft from its purview, it does require that NAAs ensure that military 
operations do not affect the safety of civilian flights. 29  Yet safety could be (or be 
perceived to be) affected by the realignment around the EMARs. 

A press release on 26 September 2016 announced the implementation of the Defence 
Aviation Safety Regulations (DASRs), to ‘bring Australia into alignment with European 
Military Airworthiness Requirements (EMARs), providing a common baseline with more 
than 30 other countries’. In addition, it was stated that ‘The new DASR [sic] are less 
prescriptive than the current regulation, offering higher levels of safety assurance at 
lower cost’. Other claimed benefits include 

Increased efficiencies of global supply chains and maintenance options; 
employing ‘blended workforces’ on Defence and civilian aircraft, and improve[d] 
recognition of the approvals and certifications provided by other military and 
civilian airworthiness authorities30 

It is clearly envisaged by the architects of the Defence Regulatory Reform Initiative (RRI) 
that Defence and Civilian qualified and licensed personnel will be working together on not 
only Defence, but also Civilian aircraft. However, currently, the two sectors have different 
systems of maintenance certification as well as training and qualification requirements, 

                                                      
28 DoD 2016, a-i; DAA, 2016; DGTA, 2016 
29 Purton and Kyriatkos, 2014; Purton et al, 2014 
30 DoD, 2016d 
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regulated through various documents issued by the Director General Technical 
Airworthiness (DGTA), while defence contractors are regulated through a special 
document known as DEF(AUST) 9022.31 

Full ‘harmonisation’ entails near-identical civilian and Defence regulation. However, 
European Military Aviation Requirement (EMAR) part 145 specifies that ‘certifying staff’ 
may hold the ‘national equivalent’ of a license, and DASR part 145 allows EMAR part 145 
MTOs ‘to detail the requirements for certifying staff’. Thus a key Defence RRI document, 
DASR 66 Licence Equivalence, aims to demonstrate 

how Australia’s aviation regulatory framework and its supporting organisations, 
systems, procedures, etc achieve equivalent license outcomes to that proscribed 
[sic] by EMAR 66, 145 and 147.32 

The document proceeds on the understanding that 

CASA has mapped EASA part 66 license syllabi to UoCs and … this mapping has 
been accepted by EASA and other NAAs. As EASA pt 66 and EMAR 66 syllabi are 
common, DGTA staff used CASA’s mapping as a starting point to map Defence 
trades’ UoCs to EMAR 66 syllabus and license requirements (p. 7) 

It is questionable that EASA accepts the CASA/MSA mapping, but there appear to be few 
regulatory problems with Civilian licensed and qualified maintenance workers working on 
and signing for Defence aircraft apart from issues related to aircraft type, and experience 
with specialized aspects of military aircraft maintenance, like handling ordnance. 
However, it is doubtful whether Defence sector AMEs’ qualifications and (non-) licenses 
permit Defence AMEs to transition to the Civilian sector, and to perform certification work 
at high standards of safety criticality. This is a regulatory issue, as well as a procedural 
one. Defence has different systems of maintenance certification in that licensed 
personnel do not sign for safety critical maintenance (as is required by ICAO Annex One33 
and EASA part 66). The question is simply one of compliance with ‘international 
standards’ — not simply compliance with EMARs but with EASA — and indeed with the 
interpretations of EASA parts 66, 145 and 147. On this, representatives of the Swedish 
NAA were adamant that no one from Defence would be permitted to perform certification 
work on a civilian aircraft unless the person had a full part 66 EASA license. This entailed 
having sat and passed the EASA theory modules in full accordance with EASA part 66 and 
147.34 This is clearly something different to what is being proposed by the Defence RRI in 
Australia. That proposal might be called ‘partial harmonisation’ — intra-military and cross-
national, but not cross-sectoral (civilian and Defence). 

In Australia the lower level (or, more accurately, narrower scope) of training, and its 
concentration in particular categories, has hampered conversion from the world of CAR 
31 to the ‘part world’ of EASA, such that (according to our previous research) about one 
third of LAMEs’ licenses that were converted from CAR 31 to part 66 licenses carried 

                                                      
31 Commonwealth of Australia, 2006 
32 DoD, 2016f: 1 
33 Note that ICAO Annex One, 4.2.2.4 insists that, although it is possible for contracting states not to have a 
licensing system, the person certifying for maintenance must have equivalent training and experience to the 
Annex One license holder (ICAO, 2011). 
34 Swedish Transport Agency, 2017. In the transition to what they call the ‘part world’, Swedish LAMEs were 
simply given B 1 & 2 licenses, based on a single previous national license and high levels of training. 
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exclusions in the electrical category. Defence right now may be in a similar position, if it is 
seeking ‘full harmonisation’ — i.e. EASA equivalence for Defence ‘licenses’, instead of 
‘partial harmonisation’ based on ‘national equivalence’ that satisfies the EMARS. To 
reiterate, while this may not be a problem for cross-national inter-military ‘harmonisation’, 
it is a problem for harmonization with the civilian world, where the reference points are 
set by the ICAO SARPs. 

5. IMPLICATIONS OF CHANGING INTERNATIONAL STANDARDS 
Australia, along with 191 other signatories, is obliged by the Chicago Convention to give 
effect to the latter’s provisions, particularly the ICAO SARPs in its civilian maintenance 
legislation and regulation. Yet, the EASA standards have overshadowed the ICAO training 
and licensing ones for countries that fall within its orbit (not all members of EASA are 
members of the EU). The EASA regulations assert that they ‘incorporate’ or are built on 
the ICAO Annex One standards, while the EMARs — although built on the EASA regulations 
— are somewhat different again (for example, in their assertion that EMAR part 145 
permits ‘nationally equivalent’ licenses) — which would not be permitted in the civilian 
world. Adding to the fluidity in ‘international standards’, the ICAO/IATA NGAP program is 
revising training methods, and advocating what they call ‘competence-based training’ 
(something significantly different to the Australian concept, as argued above). The extent 
to which NGAP has addressed maintenance training and licensing appears to be limited. 

There is now an emerging lack of clarity around the concept of ‘international standards’. 
ICAO ‘supervises’ international standards regarding training, licensing and airworthiness 
regulation by means of its Universal Safety Oversight Audit Program (USOAP). USOAP 
used to rely on direct visits and audits of NAAs, but lately some NAAs (including CASA) 
have gone to a ‘Continuous Monitoring Approach’ (CMA) — essentially self-monitoring and 
self-reporting. CMA may not provide an accurate assessment of a country’s ‘effective 
implementation’ of the ICAO SARPs, particularly those outlined in Annex One. 35 Most 
visibly, ICAO rates Australia well above average for ‘effective implementation’ of ICAO 
Standards regarding Training and Licensing. Yet the difficulties posed by Australian 
training and licensing are well known throughout the sector. What other countries are not 
effectively assessed by USOAP? Moreover, what, for example, is the situation when a 
European registered plane undertakes line maintenance in Australia and is signed for by 
LAMEs whose licenses are not recognized by EASA? 

What is the relation between the ICAO Training standards and the EASA syllabus? How, 
and to what extent, does the latter map onto the former? While there is some obvious 
correspondence, there are also big areas of difference. It could be expected that, since 
Australia is obliged by the Chicago Convention and the Civil Aviation Act (1988) to comply 
with international standards as set in ICAO Annex One and the Training Manual, there 
would somewhere be documentation demonstrating ‘effective implementation’, and 
mapping the EASA syllabus to the ICAO Training Manual. Such documentation has been 
difficult to locate. 

The significance of such mapping may fade with the ageing of the ICAO Training Manual, 
dated 2003, and may lag technical advances that need to be incorporated in updated 
training materials. The ICAO website tells us there are mechanisms to transmit new 
                                                      
35 Hampson et al, 2015; 2016 
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transnational training requirements to the NAAs, for dispersion through national training 
systems. However, our inquiries (including at the Swedish NAA) have unearthed little 
evidence of this working, adding to an impression of fragmentation in the system of 
international safety oversight regarding training and licensing. 

Adding to the image of fluidity in ‘international standards’, ICAO is currently reviewing its 
Training Manual. Thus the central reference point for training and licensing in the global 
aviation safety system will very likely be changed and upgraded. Whether this confines 
itself to piecemeal changes in content or reshapes the strategic position of trained, 
qualified and licensed people within the system is an open question. These are clearly 
developments that need to be monitored in the reform of Australian training and 
licensing. 

Adding to a sense that the system of global training and licensing regulation may be 
slipping its moorings, EASA parts 66 and 147 are also undergoing review. This will likely 
take 2 years, and may change parts 66 and 147 in a way that may affect the Australian 
industry. It may be possible to be connected to this Review, to read and comment on 
drafts, and perhaps even describe for the Review Australia’s difficulties in implementing 
the EASA system. Australia’s difficulties are unlikely to be unique, and, if it is the case 
that they are not, the implications may be serious — some of the countries into which the 
EASA system has been adopted may have also undergone ‘regulatory disruption’ and as 
a result their training systems may also have fallen below ‘international standards’, with 
potential implications for the safety of maintenance performed in those countries. 

6. AUSTRALIA — FINDING A WAY FORWARD 
The training and licensing system must issue qualifications and licenses that have 
international currency. International recognition of qualifications and licenses is not just a 
matter of ‘equivalence’ but of intergovernmental agreement.36 Indeed, hypothetically, 
intergovernmental agreement could take place without alignment to international 
standards — perhaps in particular when these standards are showing signs of flux. 

It is highly desirable that the system be progressive — that is, allow people to start at the 
beginning, and move through the system as their careers and circumstances allow. An 
example is a person doing an AME qualification, then adding to it to get their license(s), 
and not having to repeat (and pay for) a lot of theory. It is also highly desirable that 
graduates be able to traverse the worlds of GA and RPT. The fact that these things are 
not easily possible in our system now is due to some characteristics of the EASA system 
as well as the way it has been implemented in Australia, and its intersection with 
particular Australian political institutions concerned with training. 

The EASA system is above all oriented towards licenses. Indeed, under EASA part 145, 
while the role of ‘certifying staff’ is usually linked to B (and ICAO Annex One) licenses the 
qualifications held by maintaining staff — what we in Australia would call AMEs — are not 
so clearly defined. Part 145 uses the term ‘qualified’ staff — as defined by the AMO. 
There is considerable latitude in the interpretation of what ‘qualified’ means. A ‘qualified’ 
person could be ‘qualified’ in aircraft maintenance, or some ‘allied’ trade. S/he could be 
a motorcycle or automotive mechanic, or an electrician — or, hypothetically, something 

                                                      
36 Australian Government, 2014 
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else. The EASA system thus relies heavily on licensed personnel, and leaves the 
qualifications of ‘maintainers’ unspecified and at the AMO’s discretion. This may reflect 
the vast range of training systems with which the EASA system has had to interact from 
its inception. It means that the specifications for gaining a license have to be clear and 
inflexible, and internationally accepted. The examinations of the knowledge modules 
(supplemented by experience) are the foundation of the system. Thus purchasing a 
European set of examinations, and standardizing Australian practice around them — 
including developing a centralized curriculum — would be good for ‘harmonisation’.37 

Because of the emphasis on the integrity of the knowledge modules’ examination, they 
can tend to obstruct ‘progressivism’. It would be ideal to be able to do a three year 
training program for a qualification, then gain a Category A license, and to add to that 
extra training for a B license.38 But in Australia, a person may hold an AME qualification, 
but to get a license, s/he has to sit and pass the theory modules. What is needed is a 
system that prevents the need for this kind of repetition, but also allows upward career 
movement. 

The key seems to be to find a way to intersperse the EASA theory modules with other 
forms of training. In Britain one path is to teach the EASA theory modules in higher 
education, as part of a ‘Foundation Degree’. Students can graduate with the theory and 
practical towards their EASA B license, or can continue on a number of other higher 
education pathways (degrees in aeronautical engineering or aviation management). 39 
This is something Australia should consider — although it is not unprecedented to 
acknowledge VET-style training in a university, it would be difficult to integrate the EASA 
modules with normal teaching. 

Another possibility is to intersperse the teaching of the EASA modules with the Certificate 
IV AME theory so that a person having done a Certificate IV AME qualification would have 
a large chunk of the theory towards a B license. This would involve work by course 
designers to design modules that covered both the Certificate IV and the EASA theory at 
the required level. Swedish educational institutions have done something like this.40 

This would require loosening some of the restrictions in the Training Package, and a shift 
in orientation towards greater consideration of theory in the design of Training Packages. 
It may require some reconsideration of CBT, and here the developments in ICAO NGAP 
may provide some guidance — or at least a reference point. The deeper problem is what 
the DASR 66 document rightly identifies as ‘competing training-related regulations’.41 
This tension between regulation from the training system (ASQA), and regulation by CASA, 
has emerged as a serious issue in the civilian sector, and was analysed in the Future of 
Aircraft Maintenance report. There, it was pointed out how part 147 MTOs are subject to 
regulation by the training regulator, ASQA, as well as by CASA. This gives rise to multiple 
regulatory tensions, overlaps and contradictions (see above, 3i). Sweden had very similar 
issues of ‘parallel regulation’ when introducing EASA modules into their ‘Gymnasium’ 
(upper secondary school) system (as did other European countries). They dealt with them 
by meetings between concerned regulatory agencies talking through the differences. This 
                                                      
37 AMROBA, 2016 
38 As appears to be the case in Britain, according to Lewis, 2012 
39 Guile, 2011 
40 Swedish Transport Agency, 2017 
41 DoD 2016f: 9 
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is a key process that needs to happen in Australia — relevant government agencies need 
to communicate between them. 

CONCLUSION 
Since the last seminar, there have been developments in the Australian ‘policy network’ 
around training. In particular, part 147 organisations and others have combined into a 
‘pressure group’, and clearly defined some of the problems that they have encountered. 
They have put them to CASA and other arms of government. These meetings have 
revealed a need for consultation between CASA and the other regulatory bodies that are 
responsible for aircraft maintenance training (Department of Education, ASQA, IBSA, 
Defence). Building communication between key actors and departments is essential if 
training reform is to harmonise with international standards. If Australia continues to fall 
short of international standards we will lose an opportunity to contribute to, and to 
extract advantage from, the rapid expansion to our immediate North. Similar points apply 
regarding participation in the increased Defence Industry activity. 

However, ‘international standards’ themselves are now somewhat fluid. The term is 
usually taken to mean ‘ICAO SARPs’, in particular as specified in the Annex One Training 
Manual which is being reviewed. ICAO standards are said to be the bedrock of EASA part 
66 and 147 yet these too are being reviewed, forming a context to the domestic reviews 
(part 66, GA) undertaken by CASA. There is also uncertainty around the development of 
‘international standards’ of training taking place in the NGAP, and about their application 
to Australia. NGAP argues for ‘competency-based training’, yet means something different 
to current usage in Australia — where there are question marks over whether and how the 
EASA knowledge modules can articulate with the current approach to training packages. 

It is imperative to remember that ‘international standards’ enshrined in regulatory 
documents (perhaps particularly shifting ones) are one thing, while ‘international 
standards’ as set by the actual regulatory, oversight and enforcement practices in other 
countries are another thing again. It would be tragic if Australian regulators and policy 
designers were to adopt a version of ‘harmonisation’ that, while aligned with ‘best 
practice’ regulation, actually was misaligned with actual practice and put Australia at a 
competitive disadvantage. 

It is possible that alternative approaches developed overseas may provide guidance for 
Australia, which should examine alternative overseas possibilities such as the teaching of 
EASA knowledge modules within Foundation Degrees at Kingston University, providing 
possibilities for alternative career paths through aviation management and engineering. 
EASA theory modules also appear to have been mixed with ‘traditional’ trades training 
elsewhere in the UK, providing opportunities for practical skills acquisition as well as 
‘experience’ on live aircraft towards licensing. Also, while the Swedish model of ‘higher 
vocational education’ has roots in the specific Swedish institutional environment, it is 
interesting as to how it combines EASA knowledge modules with ‘traditional’ schooling. 

Lack of EASA recognition is a major hurdle to overcome if the industry is going to export 
training to Asia and/or elsewhere. This reinforces the importance of the role of 
government in pursuing inter-governmental agreements to gain approvals of aviation 
industry exports, including, but not limited to, training and licensing. 
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