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ABSTRACT 

This article proposes, through an extensive review of prominent 
International Organization for Standardization (ISO) literature, a 
conceptual framework implementing an AS9100 quality 
management system (QMS) for the aerospace industry. The 
conceptual framework developed in this study provides systematic 
collective knowledge for aerospace industries to understand the 
most important dimensions, and their mutual relationships, to 
deliver products and services ensuring customer satisfaction. The 
article presents a three-phase implementation methodology for 
achieving sustained success, offering useful practical relevance for 
any aerospace industry. The approach followed in this study can be 
used as a foundation for future studies in AS9100 QMS 
implementation. 

OPSOMMING 

Na aanleiding van ’n omvattende literatuurstudie van die mees 
prominente internasionale standardiseringsorganisasie (ISO) 
dokumente, stel hierdie artikel ’n konsepraamwerk voor vir die 
implementering van ’n AS9100 kwaliteitsbeheerstelsel (KBS) in die 
ruimte-industrie. Hierdie konsepraamwerk verduidelik op ’n 
sistematiese wyse die belangrikste dimensies en hul onderlinge 
verhoudings wat in die ruimte-indstrie onontbeerlik is vir die 
lewering van produkte en dienste wat kliënte tevrede stel. ’n Drie-
fase implementeringsmetodologie word voorgestel met praktiese 
waarde vir voortgesette sukses in die ruimte-industrie. Die 
benadering wat in hierdie studie gevolg is, sou ook van toepassing 
wees in ander toekomstige studies van AS9100 gehalte-
beheerstelsels. 

 

1 INTRODUCTION 

In the last decade there has been a growing need for the implementation of AS9100 (Aerospace 
Standard — requirements for aviation, space, and defence) quality management systems (QMSs) to 
build aerospace capabilities through transformation, by espousing continual renewal as a central 
theme in growth. The aerospace industry is a technologically-driven industry that is characterised 
by automation and digitisation and that integrates complex manufacturing systems and processes to 
accommodate the continuous increase in global air transport. By shaping the future of aviation, the 
AS9100 was developed by the International Aerospace Quality Group (IAQG) for the aerospace 
industry in the awareness that the industry must conform and contribute to recognised standards 
that meet and exceed customer satisfaction, including subcontractors and suppliers ([1]; [2]; [3]). 
The AS9100 part of the family of ISO standards defines quality standards based on the premise of 
minimum international requirements, which include all aviation, defence, and space organisations 
[4]. The implementation of the AS9100 is based on, and covers, 70 per cent of the ISO9000:2015. It 
complements aviation, space, and defence organisations with additional requirements for a QMS, 
providing documentation prerequisites based on the process approach necessary for trade product 
or services conformance. Garengo and Biazzo [5] and Oakland [6] suggest that the AS9100 standard 
should be used to establish a QMS that indicates confidence in aerospace’s ability to use its own 
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internal procedures and instructions to provide the design and development of products that fulfil 
customer needs and expectations. Adopting the AS9100 with successful implementation will ensure 
a high quality service offering that is safe and reliable during service use to achieve aerospace goals, 
to stay competitive, and to move ahead of competitors. 
 
Overwhelming evidence confirms that aerospace industries all over the world are unambiguous in 
their strategic assessment of the future need for high standard products and services supported by 
the correct processes, ensuring that all operational airworthiness capabilities meet and secure 
quality, reliable, and safe air transport ([7]; [8]; [9]). Evans [10] and Sivakumar [11] found that the 
current operational priorities placed on worldwide aerospace industries, including the military, 
emphasise reliable and efficient future-related support initiatives, such as reliability improvements 
and functional enhancements of technologically sophisticated air systems. To meet the demands of 
these growing air transport responsibilities, both domestically and internationally, Foster [2] and 
Goetsch and Davis [12] claim that, for the practice of a certified and effective QMS within each 
aerospace industry to be AS9100 compliant/certified, is to gain significant competitive advantage, 
particularly when aiming for long-term success. Not only will this have a major effect on the 
methodologies employed to support air operations; it will also encourage aerospace industries to 
maintain an agile, responsive quality support system to sustain these operations. To meet customer 
needs consistently by controlling the core and support processes, the implementation and 
maintaining of any QMS requires a new journey of transforming and operating aerospace to succeed 
in its business practices ([13]; [14]; [15]).  
 
While few suppliers in any country are 100 per cent aviation-, space-, or defence-oriented, the need 
to build on ISO9000 to attain AS9100 has increased. According to Fatima [16] and Tomic [17], the 
foundation of any aerospace industry is to be certified as conforming to the AS9100 and its 
application in the form of a QMS-documented system for controlling formalised business processes 
and ensuring quality products and service. When AS9100 was released by the European Association 
of Aerospace Industries in October 1999, fully incorporating the current version of ISO9000 (a quality 
standard maintained by the International Organization for Standardization [60]), it added different 
scopes essential to every QMS that could be applied in many different aerospace industry cultures. 
On these grounds, aerospace manufacturers, suppliers, and maintenance repair organisations world-
wide seek compliance with AS9100 as a condition of doing business ([18]; [19]).  
 
However, far too little attention has been paid to a conceptual framework to implement an AS9100 
QMS for the aerospace industry to clarify the critical role of a QMS in the aerospace industry 
operations, thus ensuring an increase in its current commitment to air assets and its sustainable 
product and service fitness mission ([2]; [3]). Aligning the support with the changing aerospace 
requirements is therefore one of the most critical design requirements for a conceptual AS9100 QMS 
framework if it is continually to improve aerospace industries’ overall performance and efficiency 
([20]; [21]). Garengo and Biazzo [5] and Leonard [22] highlight the fact that, for a conceptual 
framework to implement the AS9100 QMS, it needs to move strategically into the future of the 
aerospace industry, to support the increased growth of more than 2.1 million ISO9000-certified 
aerospace-related companies worldwide, and to reach and enhance world-class sustainable quality 
standards. They further point out that, to meet the rigorous demands of current and future 
commitments throughout the supply chain, the aerospace industry must design, align, and integrate 
its own internal QMSs with related management system requirements. This will enable the industry 
to achieve optimal levels of effective and efficient airworthiness requirements in the preparation, 
employment, and support of its material and human assets. Moreover, Sharma, Garg and Agarwal 
[23], and Stadnicka and Antosz [24] emphasise the fact that the purpose of the aerospace industry 
implementing an AS9100 QMS is to provide overall quality and internal controls, while providing a 
marketing advantage associated with this certification.  
 
This article provides a conceptual framework within which effective support can be developed and 
sustained in any aerospace organisation. In essence, the framework seeks to establish a bridge 
between the current situation and the future state, where the aerospace industry should provide 
effective quality support to its primary air power mandate. To ensure that capability meets 
operational requirements, the aerospace industry must comply with the production of safe and 
reliable products and services, supported by sustained continuous improvement practices to provide 
stability, discipline, and consistency in the operations process. Despite this, very few studies have 
investigated the impact of an AS9100 QMS framework on aerospace industries, and not much has 
been written on the advantages of such a conceptual framework implementing a QMS in terms of 
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the dynamics of performance outcomes that are important to the aerospace industry. This paper 
seeks to examine the significance of the proposed conceptual AS9100 QMS framework that was 
developed, based on an extensive conceptual literature review, and aims to contribute to this 
growing area of research by exploration.  

2 METHODOLOGY 

A qualitative method was used in this investigation, based on an extensive holistic literature review, 

integrating material to establish critical dimensions for the need for an AS9100 QMS framework. 
Generic QMS dimensions have been investigated, and research extensively shows that a framework 
needs a lot of attention to transform any aerospace industry so that it competes successfully and 
ensures its long-term economic health ([8], [34]; [33]; [35]; [22]). To fill the gap in the literature, 
the study on which this article is based explored the use of important dimensions to support the 
implementation of an AS9100 QMS framework. Therefore, in this study, the research question was 
as follows: Is there a direct correlation between an AS9100 QMS framework and its successful 
implementation? This is followed by the identification of critical primary and supportive dimensions 
that were incorporated into a proposed conceptual framework for the successful implementation of 
an AS9100 QMS in the aerospace industry. These dimensions are explained in detail, followed by 
guidelines for organising the implementation of the conceptual framework through a three-phase 
approach, based on the integrated relationships among the dimensions, to improve global 
competitiveness. The study showed that the effect of implementing an AS9100 QMS framework is 
significant in aerospace organisations. Although the data is not presented, the conceptual framework 
was tested from 2013 to 2015 in the South African Air Force (SAAF). The last section of the article 
contains the conclusion drawn from the research. 

3 THE NEED FOR AN AS9100 QMS FRAMEWORK 

Various authors, including Campbell [13] and Miguel and Dias [25], have pointed out that an 
integrated QMS is the foundation for the management of any aerospace organisation. These authors 
argue further that the philosophy of a QMS must be understood before any aerospace industry can 
benefit from the establishment and requirements of AS9100. Oschman [26] found that, to understand 
a QMS, a clear definition of quality is vitally important. According to Oschman, “Quality is the degree 
of added value to products and/or service delivery as perceived by all the stakeholders through 
conformance to specifications, and the degree of added excellence to products and/or service 
delivery through a motivated workforce, in order to meet customer satisfaction” [26]. To comply 
with this definition, a QMS needs a set of organisational activities, such as policies, procedures, 
plans, structures, resources, processes, and a delineation of responsibility with authority, aimed at 
directing and controlling an organisation. These activities are deliberately aimed at achieving 
product or service quality levels that are consistent with customer satisfaction, as well as achieving 
the organisation’s objectives to continually improve the effectiveness and efficiency of its 
performance ([8]; [12]; [21]). Combining these components, Fakhri [27] and Leonard [22] claim that 
the main purpose of a QMS is to define how an organisation works and how quality is managed by 
focusing on customer requirements, and then strengthening the supply chain through clear control 
of core operational processes. 
 
Any QMS document must reflect the integration of seven major areas: context of the organisation, 
leadership, planning, support, operations, performance evaluations, and improvement. These major 
areas are supported by seven ISO principles: customer focus, leadership, engaging with people, 
process approach, improvement, evidence-based decision-making, and relationship management — 
all to be used by top management as they lead their organisations and improve sustained success 
([10]; [28]; [29]). For Collins and Stieger [30] and Munroe [31], these seven areas, with their 
principles, form the model of a process-based QMS. To make the documentation of the standard 
operating procedures and record-keeping efficient for adding value to the products or services for 
internal and external customers, the QMS must establish sequences and linkages for all the core and 
supporting processes with its primary and secondary procedures and activities.  
 
As well as the widespread literature on the elements and importance of a QMS document process-
based model, it was found, in exploring the use and advantages of a QMS, that many authors, 
including Anderson and Anderson [32], Fakhri [27], and Harun and Cheng [33], have identified and 
cited critical success factors (CSFs) of QMS implementation based on ISO Standards. However, there 
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is relatively little research on formal AS9100 QMS implementation frameworks. It is thus prudent to 
create a deeper insight into the various dimensions of an AS9100 QMS framework. All aerospace 
organisations need the development and implementation of a formal AS9100 QMS to (1) improve 
customer satisfaction by fulfilling customer requirements; (2) achieve continual improvement of 
organisational performance and competitiveness; (3) use organisational resources cost-effectively 
to continually improve the processes required for developing effective products and services; and 
(4) comply with regulatory airworthiness requirements in order to achieve high levels of 
performance, thereby ensuring that safe, quality products, equipment, and systems are consistently 
provided to the customer on time to gain customer confidence ([34]; [33]; [35]). Boase [8] and 
Leonard [22] suggest that, to be registered, any aerospace organisation must demonstrate 
conformity by using a QMS that incorporates all QMS principles and process-based areas to 
continuously sustain and maintain the QMS, assuring customers worldwide that the products and 
services will meet their needs and requirements. 
 
The next section is guided by the AS9100 QMS implementation framework provided in Figure 1, which 
has been widely developed, used, and adapted for four years in the SAAF. 

4 DIMENSIONS OF AN AS9100 QMS FRAMEWORK 

This section presents a review of the dimensions indicated by the literature as necessary for 
implementing an AS9100 QMS, using a conceptual framework. According to Oakland [6], ‘dimensions’ 
are the key activities needed by an organisation to perform well and to achieve its mission. A large 
and rapidly growing body of literature on QMSs argues in favour of integrated dimensions ([36]; [37]; 
[23]). Due to their dependability on each other in supporting the implementation of any QMS, the 
role and functions of the dimensions in the QMS need to be integrated and understood through the 
systems-thinking approach. Thus they form a flexible and workable AS9100 QMS framework, ensuring 
that all aerospace organisations are standardised and organised. This will enable compliance with 
customer requirements about the type of activity and product or service being offered, and will 
improve processes, making these aerospace organisations more competitive ([31]; [6]). The 
framework can be used as a prerequisite when applying an AS9100 QMS to any aerospace 
organisation.  
 
An intensive literature review indicated that researchers use 13 dimensions, divided into seven 
primary and six supportive dimensions (see Table 1), in most QMS implementation processes. These 
processes also require the combination of quality principles and ISO standard clauses to represent a 
framework for AS9100 QMS (Figure 1). Moreover, the 13 dimensions must operate simultaneously to 
establish an AS9100 QMS within an aerospace organisation. Table 1 explains the primary and 
supportive dimensions for an AS9100 QMS by summarising the literature on the critical role, purpose, 
and unique characteristics of the 13 dimensions in aerospace organisations (which may vary from 
manufacturing to service aerospace organisations), and the various aspects they bring into the 
picture.  

Table 1: Explanation of primary and supportive dimensions’ terms 

Primary 
dimensions 

Explanation of primary dimensions as found in the literature 

Leadership 
commitment  

Leadership commitment, as a primary driver dimension, should establish unity of purpose and 
direction by creating an organisation-wide quality environment within the aerospace 
organisation. This will enhance customer satisfaction and increase market share (Abdallah 
[38]; Al-Rawahi & Bashir [7]; Dervitsiotis [39]; Foster [2]; Karapetrovic, Fa & Saizarbitoria 
[14]; Oakland [6]; Russell [29]; Sivakumar [11]; Yahya & Goh [36]). 

Strategic 
planning 

Strategic planning should provide clear guidance by describing the aspirations through a 
philosophy, vision, policy, core beliefs, values, and objectives with goals and processes. In 
this way, it makes visible its strategic intentions for the future, including exploration, 
implementation, and a sustainability plan by meeting customer, statutory, and regulatory 
requirements (Fotopoulos & Psomas [40]; Gates [41]; Imbeah [42]; Laux & Hurburgh [9]; 
Lewis, Pun & Lalla [43]; Oschman [26]; Munroe [31]; Soko [44]; Tomic [17]). 

Gap analysis 
system 

Aerospace organisations should compare existing internal management processes with 
procedures or any previous quality efforts to determine what the present operation process 
is, what already exists, and whether they meet AS9100 requirements; and if not, how it should 
be modified, developed, or created to fill documentation gaps to meet AS9100 requirements, 
linked with ISO principles and clauses (Barker [1]; Boase [8]; Boyd & Stolzer [45]; Leonard 
[22]; Rosenberg [37]; Sharma, Garg & Agarwal [23]; Thomas [15]). 
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Primary 
dimensions 

Explanation of primary dimensions as found in the literature 

QMS The QMS should be the main process-oriented documentation system for any aerospace 
organisation, comprising a quality manual, procedures (business processes), work 
instructions, and forms with records. These must be compatible with all organisations’ 
strategic directions, which should interact and integrate with each other to continuously and 
consistently improve performance. This will ensure that requirements for all products and/or 
services delivered meet customer specifications by controlling the core processes that affect 
them, such as sales orders, design, production, inspection, and delivery. Yet the 
requirements go beyond these ‘core’ processes, and must also address support processes such 
as purchasing, training, calibration, maintenance, and performance metrics (Boyd & Stolzer 
[45]; Evans [10]; Fakhri [27]; Garengo & Biazzo [5]; Gordon [28]; Oschman [26]; Pycraft, Singh 
& Phihlelea [21]; Schlickman [47]; Stolzer & Halford [46]). 

Internal 
audit system 

After the implementation of the AS9100 QMS documentation system, aerospace organisations 
should have systematic and regular internal audits to evaluate effectiveness and the status 
of the internal QMS, ensuring it complies with AS9100 requirements as well as the 
organisations’ documented work practices and processes (Leonard [22]; Myhrberg, Valdemar 
& Crabtree [19]; Sivakumar [11]; Smithers Quality Assessments [48]; To, Lee & Yu [49]; Harun 
& Cheng [33]). 

Continuous 
improvement  

Continuous improvement should be an objective for aerospace organisations through the 
application of all eight ISO principles. This will create incremental and innovative ongoing 
improvements for its employees, and to its processes, procedures, products, and services, 
and will thus continually improve its overall airworthiness performance goals (Boase [8]; Chen 
& Cheng [34]; Fatima [16]; Fotopoulos, Psomas & Vouzas [50]; Goetsch & Davis [12]; Lee & 
Kim [18]; Russell [29]; Stadnicka & Antosz [24]). 

Customer 
and 
stakeholder 
satisfaction 

Customer and stakeholder satisfaction should be deeply understood, as it is the final arbiter 
of product and service quality to be achieved by delivering excellent value with the main 
objective of satisfying customers’ and stakeholders’ needs and expectations (Abdullah et al. 
[51]; Dervitsiotis [39]; Fotopoulos, Psomas & Vouzas [50]; Garengo & Biazzo [5]; Goetsch & 
Davis [12]; Haupt [52]; Karapetrovic, Fa & Saizarbitoria [14]; Miguel & Dias [25]; Oakland [6]; 
Steudel [3]). 

 

Supportive 
dimensions 

Explanation of supportive dimensions as found in the literature 

Engagement 
of people  

Employees are the centre of any QMS implementation process. It is essential to involve them 
in developing their work procedures and processes, and to equip them with the necessary 
skills and knowledge to provide innovation and creativity at all levels of the workforce to 
ensure high quality products and services and, in the long run, to maximise technology use 
(Abdallah [38]; Dervitsiotis [39]; Fotopoulos, Psomas & Vouzas [50]; Laux & Hurburgh [9]; 
Oakland [6]; Rosenberg [37]; Stolzer & Halford [46]; Tomic [17]). 

Relationship 
management 

Strong alliances and teamwork will enhance the important co-dependent relationships 
between customers, suppliers, partners, and stakeholders. Strategic relationships based on 
trust will not only improve the quality of processes, products, and services, but will also 
optimise the growth and effective use of resources (Fakhri [27]; Fatima [16]; Johansson & 
Stenmark [59]; Kreamer-Mbula [35]; Lee & Kim [18]; Gordon [28]; Lewis, Pun & Lalla [43]; 
Miguel & Dias [25]; Russell [29]; Sivakumar [11]).  

Service 
culture 
forming 

The forming of a service culture creates service delivery that results in an elevated status in 
society and a desire to adhere to aerospace standards or to pursue the objectives of support 
excellence (Abdallah [38]; Farooqui & Ahmed [57]; Gates [41]; Laux & Hurburgh [9]; Leonard 
[22]; Stolzer & Halford [46]; Thomas [15]; Yahya & Goh [36]).  

Evidence 
based 
decision-
making 

The selection, collection, review, alignment, and integration of analysed data for strategic 
progression to ensure improvement in decision-making for the future will strengthen success, 
competitive performance, and progress (Barker [1]; Boyd & Stolzer [45]; Coppinger [20]; 
Garengo & Biazzo [5]; Gates [41]; Karapetrovic, Fa & Saizarbitoria [14]; Lee & Kim [18]; Miguel 
& Dias [25]; Schlickman [47]; Stadnicka & Antosz [24]; Tomic [17]). 

Process 
approach 

Fundamental to any QMS is the identification and development of customer-driven core and 
sub-processes. This needs to be systematically managed through continuous re-engineering 
and reviewing to ensure accuracy standards and structured formats for all products and 
services. Innovative and creative ideas that deliver continual benefits for the organisation 
and its customers should be used. Quality excellence derives from well-designed work 
processes, which comprise a set of interrelated or interacting activities that transform inputs 
into outputs that lead to cost-effectiveness (Boase [8]; Chen & Cheng [34]; Collins & Steiger 
[30]; Farooqui & Ahmed [57]; Fotopoulos, Psomas & Vouzas [50]; Karapetrovic, Fa & 
Saizarbitoria [14]; Oschman [26]; Pycraft, Singh & Phihlelea [21]; Stadnicka & Antosz [24]). 
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Supportive 
dimensions 

Explanation of supportive dimensions as found in the literature 

Systems 
thinking 

To convert inputs into outputs as a common goal for product and service delivery benefits, it 
is necessary to identify all processes in the organisation, and their interdependence. These 
processes should then be managed as a complete system through the systematic integration 
of appropriate information and data via various interrelated processes (Campbell [13]; Conti 
[53]; Evans [10]; Goetsch & Davis [12]; Harun & Cheng [33]; Imbeah [42]; Myhrberg, Valdemar 
& Crabtree [19]; Oakland [6]; Steudel [3]). 

5 A CONCEPTUAL FRAMEWORK IMPLEMENTING AN AS9100 QUALITY MANAGEMENT SYSTEM 

A proposed framework, the AS9100 QMS (see Figure 1), is introduced and described in this section. 
It is supported by an explanation of the implementation process of the framework, which, in three 
phases, focuses on achieving benefits, using all 13 primary and supportive dimensions identified in 
Table 1. The interactive and overlapping relationships of the dimensions, and the fitting together of 
the framework, have been customised to fit the needs of any aerospace organisation when 
implemented. This will provide guidance on how the AS9100 QMS framework can be applied and 
deployed for achieving purposeful results to create processes, products, services, and systems that 
serve customers effectively. Figure 2 shows the interrelationship between the primary and 
supportive dimensions based on the systems-thinking approach. This will jointly enhance 
organisational excellence, affecting every aspect of the aerospace industry. The integrative 
approach of the framework was driven by the complexity of work that must be done in aerospace 
industries. The framework needs a three-phase implementation process, illustrated in Table 2, 
where the dimensions interact with each other, acting as building blocks for implementation. This 
requires a continuous commitment to improve competitive performance. In the three phases, the 
six supportive dimensions (see Table 1 and Figure 2) must be integrated and continuously considered 
in all seven primary dimensions, as indicated in Figure 2.  

Table 2: AS9100 implementation phases 

Phase Purpose 

Start-up phase The AS9100 QMS framework is adopted and explored through the two start-up 
dimensions — leadership commitment and strategic planning. 

Integration phase This is the initial implementation of the AS9100 QMS through a gap analysis and the 
documentation of the QMS. Internal audits are done thereafter, based on the 
application of the QMS.  

Result phase After full implementation, the first two phases are continuously sustained and 
maintained to ensure customer and stakeholder results. 

5.1 Phase 1: Start-up (see Figures 1 and 2)  

In phase 1, the two dimensions of leadership commitment and strategic planning are the most 
important superordinate drivers in implementing the AS9100 QMS framework, integrated with the 
six supportive dimensions (see Figures 1 and 2). These two superordinate dimensions need a lot of 
attention to steer any aerospace organisation towards competitive success, ensuring long-term 
economic health ([30]; [52]). According to Foster [2], a superordinate driver creates higher-end 
benefits, bigger than the individual organisation. These two start-up dimensions must act mutually 
as exploration and adoption by leadership to ensure readiness for implementation.  
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Figure 1: Proposed AS9100 framework adopted from Oschman [26] 

5.1.1 Leadership commitment 

To gain optimum productive and high-level performance over the long term, leadership must commit 
to adhere to the highest quality standards ([34]). Quality improvement efforts depend on unity of 
purpose and direction to reach the desired outputs, and must be infused by leadership. In grounded 
theory research, Abdullah et al. [51], Dervitsiotis [39], and Foster [2] found that leaders increase 
the involvement of their workforce through active engagement and relationship-forming by 
communicating the importance of meeting customer, statutory, and regulatory requirements. These 
authors explain that commitment is psychological energy, which is more than morale and job 
satisfaction: it is a personal desire to contribute to the success of the organisation, and to accept 
responsibility in a spontaneous, self-generated, and self-directing way, which, in turn, powers the 
organisation’s system. It provides for the funding, resources, and slack time so that all of the quality 
improvement efforts are successful.  
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Phase 3: 
Customer  
and  
stakeholder satisfaction 

 

 
Phase 3: 
Continuous improvement 

 

 
 
Phase 2: 
Internal audit system 

 

 
 
Phase 2: 

Quality management system 
 

 
 
Phase 2: 
Gap analysis system 

 

 
Phase 1: 
Strategic planning 

 
Phase 1: 
Leadership commitment 

 

Figure 2: Integrated relationship matrix between the primary and supportive dimensions in 
Figure 1 

According to Evans [10] and Foster [2], an AS9100 QMS is a customer-driven management strategy, 
starting with leadership commitment, but involving participation at all levels of work within the 
organisation. Promotions at all levels of the organisation have a quality focus, harnessing all the 
resources of the organisation to achieve cost-effective world class standards. All cost aspects of 
product and service rendering will thus improve the competitiveness, effectiveness, and flexibility 
of the organisation as a whole. Abdallah [38] and Fakhri [27] agree in emphasising that this 
leadership commitment must ensure affordability so that the execution of the assigned AS9100 QMS 
implementation can be funded and supported by the operating budget to ensure improved 
performance. 
 
Unless the leadership layer of any aerospace organisation is kept abreast of emerging best practices 
in the creation and sustaining of the AS9100 standard, it is unlikely to be ready to provide the quality 
of leadership and guidance required to steer the complex aerospace environment to success.  

 

Primary 

dimensions 

Supportive dimensions  
 

1. Engagement of people 
2. Relationship management 
3. Evidence-based decision-making  
4. Service quality forming  
5. Systems thinking 
6. Process approach 

 
           1.                  2.               3.                   4.                      5.                  6. 
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5.1.2 Strategic planning 

Oakland [6] and Evans [10] indicate that there is scant literature on the crucial role of leaders 
embracing a quality culture by formalising a strategic plan to implement AS9100 QMS. In grounded 
theory research, Conti [53] found that strategic planning requires constant infusion as one of the 
most important critical success factors and foundations when implementing AS9100 QMS. This will 
ensure sustainable product and service fitness for purpose. The critical dependency between 
strategic planning and leadership commitment in any AS9100 QMS will provide direction and control 
for tactical plans and daily operations to capitalise on opportunities in the marketplace. The 
underlying argument in favour of this dependency is to anticipate the product and service 
expectations of both current and future customers, ensuring the core source of vitality and vigour 
in the workplace in order to achieve excellence ([37]). Karapetrovic, Fa and Saizarbitoria [14] 
emphasise the fact that this consensus view will not only determine the direction of the organisation 
and its future outlook, but also indicate how to achieve that future, which is based on the process 
of factual decision-making.  
 
Smithers Quality Assessments [48] and To, Lee and Yu [49] highlight the fact that any intended 
strategic plan to implement an AS9100 QMS should provide critical interrelated links — namely, that 
the strategic plan (1) must have long-term goals for customer/stakeholder satisfaction through 
employees; (2) must provide the means to achieve these goals within the context of AS9100 QMS; 
(3) must establish a new, continuous improvement culture, ensuring long-term performance success 
by increasing value to customers; and (4) must ensure that resources are available. According to 
Conti [53], Gates [41], and Munroe [31], the collective strength of such a strategic plan is ultimately 
to build potential and sustainable capabilities, so that its depth gives flexibility to the organisation 
by increasing its range of responses to emerging opportunities and threats. On these grounds, 
Oschman [26] and Myhrberg, Valdemar and Crabtree [19] indicate that an AS9100 must have 
structured, ongoing employee awareness training. Equally important is the incorporation of 
employee suggestions through review meetings at every level of an organisation’s functions. It is 
crucial for different categories of employees to exercise commitment, cooperation, and collective 
creativity for AS9100 QMS implementation. Chen and Cheng [34] assert that the main premise behind 
engaging employees is to enable and encourage a workforce that seeks excellence in everything they 
do. This creates long-term success, which is essential to profitable business development in the long 
run. 
 
Effectively preparing the organisation in the start-up phase, which is the foundation for 
implementing an AS9100 QMS, is necessary so that phase two can integrate the AS9100 QMS 
document of the organisation by cascading its implementation through three dimensions — gap 
analysis, QMS, and internal audit — that are integrated with the first two dimensions (leadership 
commitment and strategic planning) together with the six supportive dimensions (see Figure 1).  

The supportive dimensions should be continuously considered in all six primary dimensions, as 
indicated in Figure 2. 

5.2 Phase 2: Integration (see Figures 1 and 2) 

Phase two comprises (1) the gap analysis, (2) the development of a documented QMS based on the 
AS9100 Standard, and (3) the internal audit system. These are the initial implementation actions 
that must take place to bring the AS9100 QMS into full operation.  

5.2.1 Gap analysis 

Foster [2] explains that ‘gap analysis’ refers to desired conformance versus actual conformance 
performance levels in manufacturing, as well as expected versus actual levels of service. In a QMS, 
performing a gap analysis clearly identifies which elements in the QMS are not being fully met. Once 
the aerospace organisation has accepted the AS9100 QMS as a strategic necessity for focusing on 
products and service delivery, the first step is to begin with a gap assessment. The aim of this 
assessment is to identify gaps that need corrective action through a documented process 
improvement system, which is required for a system that is AS9100-compliant ([54]; [16]). 
Identifying and correcting these gaps should transform nonconformities into reliable and consistent 
performance and dependability to honour promises to customers. According to Pycraft, Singh and 
Phihlelea [21] and Russell [29], the SERVQUAL model can be used to determine gaps between 
managerial and customer perceptions. They point out that the SERVQUAL includes ten determinants 
of service quality dimensions, and uses a questionnaire to test the relationships in order to measure 
customer perceptions. After a gap analysis, a clear picture is gained of how an existing management 
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system compares with the intended AS9100 QMS. Foster [2] suggests that a detailed process 
development plan should be developed to fill these gaps through corrective actions by using a 
standardised AS9100 gap analysis template, helping the aerospace organisation to comply fully with 
the AS9100. He points out that this template, called the ‘process development form’, should be 
used to list the remedial actions that should be formulated to fill the gaps. These listed remedial 
actions can be formulated by turning gap analysis questions into simple action statements. Key 
responsibilities to close all gaps should include approval from top management; workforce training to 
produce service quality; process design using re-engineering techniques; aligned support structures, 
systems, and resources; and careful communication with all stakeholders to correct nonconformities 
within estimated completion dates ([13]; [43]; [48]). Again, the six supportive dimensions — engaging 
employees through training, communication, and empowerment, relationship management through 
teamwork, service culture forming, evidence-based decision-making, a process approach, and systems 
thinking — play a prominent role in resolving the gap analysis.  
 
After the gap analysis, leadership approval is necessary to move to the most vital component in 
phase two, the development of the documented QMS. The leadership, who in phase 1 incorporated 
the AS9100 QMS vision into the strategic plan, must now approve the gap analysis with the 
rectification plans. These plans must be in place so that the inputs can be used to develop the QMS. 

5.2.2 Quality management system 

After the gap analysis, aerospace organisations have a clearer picture of how their existing 
management systems compare with the AS9100 standard. Evans [10] suggests that, from the gap 
analysis, the development of the QMS document to conform to the AS9100 standard must start with 
the formal endorsement and commitment of top management, ensuring the correct level of 
supporting resources. These resources would include the appointment of a quality manager to 
develop the QMS using the seven major areas for implementation; this should be interconnected 
with the seven principles discussed in paragraph 3: (1) context of the organisation; (2) leadership; 
(3) planning; (4) support; (5) operations; (6) performance evaluations; and (7) improvement. The 
foundation of the AS9100 QMS is 20 process-based elements that can be incorporated into the seven 
major areas. The process-based elements are: (1) management responsibility; (2) quality system; 
(3) contract review; (4) design control; (5) document control; (6) purchasing; (7) purchaser-supplied 
product; (8) product identification and tractability; (9) process control; (10) inspection and testing; 
(11) inspection, measuring, and test equipment; (12) inspection and test status; (13) control of 
nonconforming products; (14) corrective action; (15) handling, storage, packaging, and delivery; 
(16) quality records; (17) internal quality audits; (18) training; (19) servicing; and (20) statistical 
techniques ([55]; [16]; [17]). Boase [8] emphasises the fact that developing and writing procedures 
for each of these 20 elements is a critical component of a QMS, and it is imperative that the 
procedures are developed in close consultation with the staff who perform the process as part of 
their duties. 
 
The appointed quality manager must have special leadership traits, ensuring that the QMS as a 
quality manual is developed from a detailed plan, linking all 20 elements above with target dates, 
to create a document that describes organisational structures, procedures supported with flowcharts 
in the form of activities, and functional responsibilities. The document must also include work 
instructions as standard operating procedures, supported by the forms and records that relate to 
the specific aerospace industry and that affect products and service delivery, thereby ensuring 
customer satisfaction ([7]; [11]). Evans [10], Leonard [22], and Oakland [6] indicate that, when 
structuring these 20 process-based elements to establish the QMS document, there should be ample 
support for the claim that Deming’s iterative four-step plan–do–check–act (PDCA) cycle is used as the 
methodology to coordinate all 20 process-based elements for continuous improvement efforts. These 
authors claim that, when implementing and reviewing these 20 process-based elements, local 
management teams — with inputs from customers, suppliers, employees, and consultants with 
special skills — should be used to (1) plan processes that balance aggregate demand and supply to 
develop a course of action that best meets sourcing, production, and delivery requirements for the 
customer; (2) implement the processes to meet planned and actual demands, as well as processes 
that transform materials and products into a finished state; (3) check by monitoring and measuring 
all processes to see whether actual achievements meet planned objectives; and (4) act on 
improvement plans continuously to achieve better results that extend to post-delivery customer 
support. 
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Larson and Kerr [56] conclude that drafting and implementing an AS9100 QMS needs specialised 
internal training. The focus should be on the specific aerospace culture when teaching staff to 
develop and re-engineer functional processes that support quality of work and service delivery. 
These authors suggest that a council for continuous improvement (CCI) be established in each 
aerospace organisation and should develop a curriculum for improving work processes. Such a body 
could also pool knowledge and resources to develop quality-related training materials that meet the 
needs of all sections of the organisation. The study to establish a QMS has shown that successful 
quality training is significant, and that employees need to understand how to apply the AS9100 
standard.  

5.2.3 Internal audit 

Before the QMS can be optimised and sustained, all the new documented QMS procedures, processes, 
and work instructions must be evaluated through scheduled planned internal audits to measure, 
monitor, and improve them ([55]). Generating and maintaining records is necessary to show how 
effectively the QMS is functioning. This will give the leaders enough information to determine 
whether the developed QMS meets the requirements of the AS9100 standard. Foster [2] and Miguel 
and Dias [25] emphasise the importance of internal audits, which should be used to compare current 
practice against structural measures in an aerospace organisation, with the intent of re-energising 
quality efforts. Leonard [22], Rosenberg [37], and Tomic [17] argue that internal audits should apply 
the six principles for auditing, stated in the AS9100 guidelines for auditing a QMS. These principles 
are: (1) the foundation of professionalism, namely integrity; (2) fair presentation by reporting 
truthfully and accurately; (3) professional care through the application of diligence and judgement 
in auditing; (4) confidentiality by ensuring the integrity and security of information; (5) 
independence, ensuring the impartiality of the audit and the objectivity of the audit’s conclusions; 
and (6) an evidence-based approach to determine whether QMS is a rational method for reaching 
reliable and reproducible audit conclusions in a systematic audit process. The organisation should 
conduct internal audits to determine whether the QMS conforms to the planned requirements of this 
international standard. To, Lee and Yu [49] confirm the significant benefits of continuous internal 
audits that evaluate whether documented procedures and work instructions are effective, and 
whether corrective and preventative actions are used when problems are identified to ensure that 
customer requirements are met. 
 

These regular audits will further ensure the stabilisation of processes and their use, as audits provide 
feedback on performance and identify more design gaps in the processes. Paramount to the audit 
process is the identification of the institution’s internal and external customers, their requirements 
vis-à-vis the organisation, and an initial benchmarking process to ascertain the competitiveness of 
the institution ([27]; [57]). Boase [8] suggests that, during a period of six months of using the QMS, 
aerospace organisations should train a team of employees to become ‘internal auditors’ to sustain 
the process into the future. This training should be done by a registered training organisation to 
plan, conduct, and document an internal audit by assessing and validating the status of quality 
improvements based on the formulised AS9100 QMS. Leonard [22] confirms this, arguing that audit 
training also applies inputs and corrective actions to uplift the quality of life of employees in the 
workplace, ensure good quality of work with service delivery of a high standard, and improve 
acceptable participative management between organisations and their customers. 

5.3 Phase 3: Result phase (see Figures 1 and 2) 

After the start-up and integration phases, the result phase must ensure that the AS9100 QMS is 
maintained and sustained by using innovative techniques to ensure continuous improvement to 
achieve customer and stakeholder satisfaction, which is the main focus of the AS9100 standard. This 
phase must ensure that a steady-state for AS9100 QMS implementation is reached. 

5.3.1 Continuous improvement 

In this phase it is a strategic imperative that aerospace organisations strive to sustain and maintain 
product and service integrity through the established AS9100 QMS. A trend of sustainability must be 
created to strengthen the link between the 13 dimensions used in all three phases (Figure 1). 
‘Sustainability’, for the purpose of this article, can be defined as the ability to meet the needs of 
all customers and stakeholders through improved reliable performance, by reducing waste, without 
compromising the airworthiness of products and services. Aerospace organisations should seek to 
effect continuous improvements to make their QMS suitable through the use of the different 
dimensions from phase one, integrated with the support dimensions.  
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Boyd and Stolzer [45] and Haupt [52] assert that, to sustain an AS9100 QMS, the key processes 
documented in the QMS must establish strong links between each other, thereby ensuring effective 
operations for product and service delivery. Their main argument is that key and support processes 
within the QMS should be continuously maintained to ensure sustainability. Simultaneously, 
resources and information must be managed in sufficient quality and quantities through monitoring, 
measuring, and analysing the business processes to ensure effective operations, and continually to 
keep ahead of development. The QMS must be a dynamic document, managed in real-time terms, 
to give effective and efficient visibility to all processes should potential problems materialise. This 
is done by continuously designing and implementing processes that speed up the delivery of products 
and services, eliminate wasteful periods, and quickly rectify stoppages and bottle-necks. According 
to Collins and Steiger [30], the continuous improvement of processes is necessary to enable prompt 
and quick adaptation to unforeseen challenges and threats, and to ensure adequate resilience to 
recover quickly — and without loss of cohesion — from mishaps and setbacks. Fakhri [27], Garengo 
and Biazzo [5], and Larson and Kerr [56] highlight the following five performance parameters for an 
AS9100 QMS to ensure continuous improvement: (1) reliability by meeting the demands placed on 
the aerospace industry; (2) responsiveness to demands; (3) agility to match fluctuating operational 
demands, which includes the provision of support to deploy assets; (4) costs of the support rendered; 
and (5) assets and resources control and ownership of all assets required to sustain the support 
system. 
 
Haupt [52] agrees that the strategy for a sustainable, economic, and growing aerospace industry is 
to ensure continuous improvement, adaptive expertise through the combination of structured 
learning opportunities, and conductive learning that succeeds in balancing the dimension of 
customer and stakeholder satisfaction. The author further claims that cross-training employees is 
necessary to alleviate bottlenecks when key personnel are not available to sustain the QMS, while 
the development of technical skills provides the content that individuals will rely on to function 
efficiently and safely. 
 
In order to achieve continuous improvement of the AS9100 QMS, all six support dimensions (see 
Figure 2) must be integrated in every approach in order to (1) continuously optimise all support 
functions in the QMS to achieve the maximum achievable output within the allocated resources; (2) 
significantly and continuously improve the knowledge and skills of employees; (3) integrate supply 
chain management and systems engineering in the life cycle support and management of all systems 
in the aerospace organisation; (4) practise accountable, compliant life cycle ownership of all 
allocated and acquired assets; and (5) raise a workforce that is loyal, motivated, passionate, and 
singularly focused on aerospace objectives ([58]; [43]; [24]). In this phase, various techniques will 
be applied to determine whether the way things are done at the aerospace industry correlates with 
exceptional results. Full transparency should also be obtained on whether the aerospace industry 
has made any progress. 

5.3.2 Sustained customer and stakeholder satisfaction 

The highest strategic priority within any aerospace organisation is to optimise the implementation 
of the AS9100 QMS to ensure customer and stakeholder satisfaction. To this end, the former seven 
primary dimensions, together with the six support dimensions, must act as a package deal for 
improving efficiency and effectiveness, using small, isolated optimisation efforts. This is valuable to 
the extent that a service culture of improving efficiency is created. Optimisation is a continuous 
effort that requires persistent managerial attention. As the AS9100 QMS improves for the 
organisation, and major inefficiencies are systematically removed, the focus should be shifted to 
bigger areas of optimisation. Managers at all levels must be assigned a clear managerial objective 
to continuously measure performance and output, assess internal processes for inefficiencies, and 
adjust their environment for continuous optimisation. The following optimisation guidelines are 
provided to ensure the successful sustainability of the AS9100 QMS and thus to ensure customer and 
stakeholder satisfaction ([7]; [1]; [10]; [2]; [57]; [59]; [44]; [46]; [17]): 
 

 A high level of resilience can be obtained where management does continuous research on how 
to improve processes, procedures, and work activities, supported by the correct forms and 
checklists for record-keeping. Management should also provide education or coaching 
presentations of the AS9100 standard, using training days. Employees need training in the right 
areas, and quality goals should be the driver of training needs. 

 The primary requirement for optimising core and support processes, and their execution to 
ensure continued quality of products and service, is the comprehensive implementation of the 
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AS9100 standard and compliance verification, which establishes common technical 
requirements and administrative procedures for the aerospace management.  

 The development of required processes, procedures, and work activities with key functional 
personnel is very important in order to manage the correct indicators for quality work. To 
achieve bottom-line quality results, the focus should be on internal and external processes to 
ensure quality consistency. 

 Questionnaires should be used to clarify customers’ and stakeholders’ feedback to develop 
strategies for rectifying serious issues. The questionnaire would enable the aerospace 
organisation to gain important knowledge and understanding of the environmental 
requirements. Customer surveys also enable the organisation to determine future targets, 
trends, and comparisons based on customer requirements.  

 To become a knowledgeable organisation in the application of the AS9100, regular management 
review meetings must be held to learn valuable lessons through a team approach. This will help 
to ensure compliance with the AS9100 standard. The focus should be on strategies and activities 
that result in improvements in all five major performance measure areas of customer 
satisfaction, operational measures, quality measures, financial measures, and employee 
satisfaction measures. 

 A corrective and preventative growth action path should be established, using a constant 
learning and deliberate intervention system to facilitate the seamless implementation of the 
AS9100 QMS, where quality optimisation becomes not a separate activity, but rather a way of 
life for every employee, ensuring sustainability in his or her job responsibilities.  

 A logical progression process with consistent and predictable results should be obtained by 
investing in every employee’s skills development. Mentoring high-potential individuals to 
develop leadership skills for acting as project managers in the 20 different elements of the 
QMS will make the standardised efforts and configuration management of processes easy. 

 To improve processes, a baseline (the ‘as is’ situation) must be determined at the outset to 
form a valid basis for measuring progress and improvement. Also, measures for determining 
progress must be developed, through which results must be periodically delivered in a tangible 
form rather than as a single outcome at the end of the AS9100 QMS project.  

 Establishing records to demonstrate functionality is the key to success in achieving and 
sustaining the AS9100 standard in the QMS. The strength of the AS9100 standard relies on 
defining the correct processes, measuring the processes correctly to ensure quality, controlling 
the processes that specify how baselines supervise and regulate their functional work, 
improving the processes to stabilise improved quality work, and documenting all quality 
activities correctly. 

 Throughout the project, key internal team members must be an integral part of the process to 
ensure long-term, sustainable improvements once the project is completed. When the QMS has 
been in operation for a few months and has stabilised, it is normally time to schedule the phase 
one registration audit. The selected registration body will first perform an audit of the 
documentation and then, if documents meet the requirements of the standard, the registrar 
will visit the facility and perform a phase one audit to ensure that all applicable AS9100 or 
related standard requirements have been met. 

6 CONCLUSION 

The main aim of the research reported in this article was to develop a framework for applying an 
AS9100 QMS to aerospace organisations, and to answer the research question: Is there a direct 
correlation between an AS9100 QMS framework and its successful implementation? The relevant 
literature on various QMS definitions and QMS related articles was studied, and these sources 
revealed that there is a high regard for such a QMS framework in implementing AS9100 successfully. 
The literature sources were divided into small relevant parts based on QMS definitions, principles, 
concepts, methods, and initiatives. QMS-related articles revealed valuable information on the 
original concepts of QMS, indicating a high regard for 13 critical dimensions, divided into seven 
primary and six supportive dimensions, for the successful implementation of an AS9100 QMS. The 13 
dimensions are found in most quality improvement processes, as they incorporate the prescriptions 
for managing a QMS. A conceptual framework for AS9100 QMS (see Figure 1) was provided to clarify 
the new thought process. 
 
This study contributes to the literature in three ways. First, having analysed ISO concepts, it provides 
evidence for the need for an AS9100 QMS framework. Second, a new AS9100 QMS framework based 
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on 13 dimensions has been developed, with the relationship between the 13 dimensions indicated 
(see Figure 2). Third, three phases are introduced for the implementation of the framework, aiming 
at a higher level of ISO implementation to achieve more operational benefits by integrating the 13 
dimensions. The success of any AS9100 QMS depends on a framework that holistically covers, through 
the systems-thinking approach, all of the relevant dimensions necessary to contribute towards 
product and service delivery. The proposed framework contributes to the body of knowledge of 
AS9100 implementation by using a simplistic three-stage implementation transformation process. 
 
The implication of such a framework is that aerospace organisations must produce, and continually 
improve, safe, reliable products that meet or exceed customer and applicable statutory regulatory 
requirements. The intention of the framework is systematically to standardise the requirements as 
far as possible for all levels of the supply chain globally. This should result in an improved quality 
schedule and cost performance by the reduction or elimination of organisations’ unique 
requirements, facilitating wider application of good practice. 
 
The qualitative research conducted indicated that the framework should empirically validate the 13 
dimensions to measure not only their practical acceptance, but also customer attitudes towards the 
framework. This will contribute hugely to a better understanding of AS9100 QMS implementation. 
The comprehensive development of an instrument is necessary to measure the extent of levels of 
implementation of the 13 dimensions in aerospace organisations.  
 
The study contributes to the existing literature by providing a more complete and integrated view 
of the 13 dimensions in support of AS9100 implementation. This can be used to boost the business 
activities that organisations desire to perform better than their competition, creating a competitive 
advantage for them. From an academic perspective, the research enhances insight and offers a 
recommended methodology for aerospace organisations by introducing a framework (see Figure 1) 
with relationship interactions that contribute to a sense of organisational worth and prosperity. A 
natural progression of this work would be to determine the relationship interactions by developing 
an instrument to measure the extent of levels of implementation of the 13 dimensions in aerospace 
organisations. 
 
As the current research focused only on the principles and the clauses of implementing an AS9100 
QMS, it offers several opportunities for further research. Future research would be useful to 
determine the relationships between the 13 dimensions in the AS9100 QMS framework (Figure 1), 
and the role of each individual dimension in implementing the AS9100 QMS framework, and to extend 
the implementation of the framework to other service industries, both locally and globally. A focus 
on the relationships between the 13 dimensions in the AS9100 QMS framework (Figure 1) and the 
role of each individual dimension in implementing the AS9100 framework will be of much value. The 
framework can be used by organisations as a method that they can consider implementing in order 
to achieve business excellence. The research results show that the power of the 13 dimensions lies 
in their application and use. Additional future research, based on the conceptualisation of the 
framework (Figure 1) and its usefulness, will contribute to the development of a comprehensive 
understanding of how to implement the framework as a whole with all 13 dimensions, thus offering 
organisations the opportunity to transform in order to achieve excellence. 
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