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Abstract

The aircraft maintenance and engineering (AME) companies have experienced a major change
in the business environment over the last decade owing to increased operational constraints,
tighter flight schedules and complex service provision network. The AME’s found that an
increased aircraft utilisation could affect the airliners’ on-time performance (OTP) for revenue
flights. In order to enhance competitiveness, AME companies have extended the supply chain
boundaries, and employed Enterprise Resource Planning (ERP) systems to improve efficiency.
Owing to various constraints, ERP benefits have not been fully employed, leaving a
performance gap between the actual and the required level of OTP. This predicament gave

rise to a research opportunity for maintenance process improvement.

This industry problem was originated from a “process-system” mismatch within organisations
(Gunasekaran, 2003), and it has become more apparent when outsource and in-source
activities are entangled with ERP inter-connectivity issues. Bendoly (2003) proposed “ERP
Extension” by connecting applicable technologies to match processes and systems in resolving
some ERP progression problems as depicted by Gunasekaran (2003), Koh (2006), Markus
(1983; 2006), Botta-Genoulaz (2003) and Osterle (2001). However, this concept has not been

proven in the complex supply chain network (SCN), such as in the AME industry.

In order to improve the effectiveness of the existing independent ERPs in the AMEs, it is

proposed that aircraft maintenance data could be made available in certain time-critical
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processes by mobile tools on the spot of activities. Hence an industrial-based research was
lunched for the benefit of engineering planners, maintenance frontline staff and reliability
specialists in using timely information for logistics and process enhancement on unconnected
ERPs. This is similar to assisting a group of actors on a stage to perform different roles and
characters, but with different versions of scripts. However, this approach has generated many
new issues such as players could not be aligned easily, what type of extended ERP
applications and how they can be adopted. After a series of case studies and cross-
referencing, Chung’s Diamond Model (2005) was reinvigorated for theoretical support.
Furthermore, the model’s player management capacity was expanded to include competitor
participation. Finally, the research result was expressed in an innovative task-route matrix

supported by a ‘Maintenance Theatre’ concept created to foster player collaboration.

Through the journey of aligning AME players to extend the ERP applications under a
collaborative framework, | discovered a four-stage institutionalisation process to resolve
emerging problems. This is by focusing on the following:

a) Visualisation of the opportunity for AME collaboration during ERP extension,

b) Mapping out the feasible paths of extended ERP collaboration; and

c) Alignment of players’ interest in SCN that could make or break the relationship.

Having accomplished the above institutionalisation process, this research has closed a

knowledge gap in the maintenance service player management arena, under the challenge of

extended ERP applications.
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Chapter 1 Introduction

The global Aircraft Maintenance Engineering (AME) industry has provided a context of study
for the phenomenon of institutionalisation of Enterprise Resource Planning (ERP) in a
collaborative manner. This research specifically deals with extended ERP applications in a

contract maintenance service environment.

There are numerous studies on ERPs, in particular the viable means to realise its effectiveness.
Bendoly (2003) advocated the strategic benefits in using “ERP Extension” for system
interconnectivity. Consequently, the institutionalisation of information systems (IS) in
general, and ERP Extension in particular, has become a new trend of development. ERP
Extension is a contemporary phenomenon and has a critical value for research because it has

drawn a lot of attentions from the IS solution developers and business users.

The AME companies are chained to provide engineering and logistics services for on-time

despatch of airliners. AME logistics operation connects disparate ERPs in various companies,

and different players have different objectives. Also, changes in AME have incorporated

more parties and generated new problems. Prior research in ERP extension was limited to

within a company or confined to a specific business function. No development in this area has

yet met with AME companies’ common challenges:

a) Asset types complexity, low cost competition, high utilisation, shortened maintenance slot
and diminished scheduling buffers in aircraft operation.

b) Incomplete adoption of ERP for business process changes to counteract operational

challenges resulted in process mismatch (inherent) and connectivity (external) issues.
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Connecting AMESs’ ERP are important because that can make or break collaboration as
depicted by Markus (1983 and 2006), but many ERPs have not yet delivered their full benefit
as per Gunasekaran (2003 and 2005). Business collaborations based on ERPs connections
should be motivated as per Hakansson (1993) and Jarillo (1988), even though it is challenging
to manage in-source and outsource activities in different directions. Today, the norm for
work-sharing between AMEs is still contract-based, thus a term Contract Engineering
Logistics Services (CELS) was syndicated. The lack of cohesion in contract relationship is
prevalent especially when ERPs connections are required. This background provided a

distinctive opportunity for ERP extension research.

1.1  On-time Performance for Maintenance Service Management

On business performance measurement (Kaplan 1996, Seifert 2003), the metric for AMES is
how punctual they can despatch the flights against how frequent the airline can fly their
aircraft (Neely, 1997). Holloway (2003) generalised AMES’ management common imperative
to increase aircraft utilisation for more revenue, but very often this affects despatch
punctuality. Previous researches attempted to improve flight despatch on-time performance
(OTP) through planning or quality control with scattered success as depicted by Drury (2000)
and Neely (2003). My preliminary study on performance systems and process management
found that the theoretical framework for AME work sharing needs strengthening, and how
players can extend their ERP support for OTP initiatives lies on the strength of virtual
partnership (Chan and Leung, 2005). Hence, this research project was initiated to address the
visible OTP issues, and was compelled to resolve ERP interconnectivity behind it, at where

the AMEs’ common interest stands.
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1.1.1 Dilemma: AME OTP performance versus aircraft utilisation

An increase in aircraft utilisation could incur undesirable consequences to maintenance
planning, operations and logistics in the supply chain (Holloway, 2003; Neely 2000). The
resulting greater variation of maintenance tasks completion time creates problems for AME
[ceteris paribus inspection interval, manpower resource and quality control Murbray (1990)
and Jardine (1991)]. This dilemma is shown in Figure 1.1.1 that the actual OTP performance

departs further from the ideal line as utilisation increases:

A - _ - --------> Unyielding stable

good performance
OTP Performance

(Measured by % delay
per scheduled flight
departures)

: —— >
Aircraft Utilisation

(Measured by flying hours per day)

Figure 1.1.1 On-time performance versus assets utilisation

Source: Yakubowsky and Krapp (2003), Boeing and Airbus Joint Reliability Data Collection and Sharing

Management Programme - Despatch Reliability Scatter Chart, Copenhagen Conference, Sep 2003.

Figure 1.1.1 depicts an industrial wide phenomenon which has an impact on AME’s

competitiveness with economical loss. The ownership of problem falls to an airline-AME

(AAME) which resides in an airline when co-ordinating maintenance tasks. In order to meet

this challenge, AAMEs adopted two basic improvement approaches:

a) Expand the supply chain network (SCN) to increase competitiveness, e.g. outsourcing to
capture best core competence around. This incurred new issues with contract agreement.

b) Adopt ERP as a centralised repository for all operational information, but AMEs are rarely

contented with the connected ERP effectiveness between players.
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1.1.2 Contract maintenance services and ERPs connection issues

Many scholars pointed out that ERP owners lacked momentum to foster players’ commitments
in contract services (e.g. Browne and Zhang, 1999). Also, outsourcing using dispersed service
providers with independent ERP systems could incur data configuration problems. AMEs
concerned that the progress in connecting players’ ERP by fix-lines to create collaborative
synergy will be extremely slow. However, linking the ERPs through mobile toolkits in
existence or being incubated by many technology-based researches is piecemeal effort (Nosek,

1996; Drury and Prabhu, 2000; Gilbert and Han, 2004).

1.1.3 Research cases in CELS network

In search of a practical collaborative framework, the author adopted a case studies
methodology (Yin, 1994) and case enquiry strategy (Creswell, 2002, p183) in AME
companies along with their ERP deployment process. This helps to search for the value
creation points, common interests, drivers for success, issues and solutions. Real-life AME
incidents have covered a wide range of topics and varied interests, and recorded as cases:

a) Case 1 (QREI journal paper January 2007) - Manage inter-airline development by
"Carroll-Hung Method" using pattern recognition to enhance reliability functions for the
aircraft component and system failure analysis and remedy.

b) Case 2 (JMTM journal paper August 2006) - Manage the mobile workforce deployment
tests using Crystal-1 prototype along with the established ERP data to meet tight aircraft
despatch requirements for freighter aircraft fleet.

c) Case 3 (IJBPE journal paper co-author January 2006) - Co-develop a performance
measurement framework and a maintenance business process engineering tool to improve

critical tasks completion in meeting tighter OTP targets.
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d) Case 4 (originated from a Business Excellence Conference 2003 paper) - Established a
CELS concept that gave rise to a research opportunity of SCN fundamentals through a

theatrical topology. This concept supports institutionalisation theory development.

1.2 Problem Formulation

Initially the AAME management invited the author to address an operational dilemma for high
utilisation versus low OTP using operational management (OM) or project management (PM)
techniques. After the issues are gradually identified and the research process is unfolded, it is
reckoned that only a small portion in the whole "maintenance service performance
management” filing cabinet belongs to optimisation or standardisation of ERPs. By sorting
these files carefully through literature support, it has led the researcher to a simpler but more

prominent research question for institutionalisation of ERP extension.

1.2.1 AME contract service challenge

Extending the ERPs may stimulate collaborative and competitive development of efficient
contractual services. A study of the contract service management argued that institutionalising
the ERP connection is a prerequisite to expanding the SCN in nowadays business environment
(Browne and Zhang 1999; Dyer, 2000; Chan and Chung 2004). Nevertheless, enforcing the
ERP extension for contracted service providers is not easy because AMESs lacked experience
in connecting the scattered ERPs and sometimes the information communication technology
service providers (ICTsp) could not grasp the needs of the industry. As the maintenance tasks
are becoming intensified with higher aircraft utilisation, there is no time for scenario study and

equipment trial uses.
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1.2.2 lIssues of ERP extension

On the ERP effectiveness side, AME concerned that if accepting the diminished effectiveness
of isolated systems the OTP initiatives will be restricted; but if projecting omni-directional
connection with any player’s system it will be costly and politically non-viable (Markus
2006). Other scholars have advocated standardisation (Nosek, 1996; Drury and Prabhu, 2000;
Gilbert and Han, 2004) but their results are not entirely applicable to the AME industry. How
could specifically tailored toolkits to dovetail ERP applications with AME business processes

in the high assets utilisation environment (Bendoly, 2005)?

Supply chain effectiveness augmented by ERPs had been researched extensively through
various approaches e.g. development strategy (Ash, 2003), application frameworks (Kelle,
2005) and implementation management (Ehie, 2005). However, there is no one-model-fits-all
solution for the contract service providers, especially in the AME industry where it demands
precise airworthy data such as engineering drawings by the information owners. Mobile ERP
extension could be considered as an unsolicited work mode to frontline engineers because
people treated wireless tools as ‘gadgets’ that have not been tested and validated sufficiently to
instigate work practice changes (Ehie, 2005). In this complex circumstance how can the

researcher strive for ERP effectiveness improvement?

1.3 Research Statement

Within this interdisciplinary research, what type of ERP extension will best support the
maintenance planners, service agents, reliability engineers and logistics specialists who need

timely information to perform their duties but players use different versions of ERPs? The
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term “institutionalisation” is to link various process stations, players and aircraft assets
together. With appropriate hardware and software starting from Bapst’s (2000) basic extended

mobile ICT concepts, this research explores that for the high utilisation aircraft maintenance.

1.3.1 AME supply chain basic elements

If many ERPs are extended at the same time amongst the SCN it could be chaotic. The
players’ reactions may affect the overall results. A smooth deployment in the competitive

environment must consider the generic SCN paradigm with inter and intra-organisational

factors, hence a basic AME network will be conceptualised as follows:

nd Tiar S i
CELS3, 2" Tier 1t Tier
Supplier

Component Spare supply & part repair

Suppliers

Spare and part rep%if CELSZ, Supplier =

Airframe Build-up, modi Airline Passengers
Manufacturer &T" hs » operators || &
ech Supp freights

Maintenance\, Maintenance & Repair
Service
Provider /

CELS,, Service-provider,

also, Competitor

Airline-Aircraft Maintenance
Engineering (AAME) value
position in the CSN

Figure 1.3.1 Topology of AME maintenance service network

Source: Leung and Chung, 2003, Supply chain view from AAME ref. Appendix | for CELS players analysis in AME SCN

The relationships between AAME, CELS companies, potential competitors and collaborators
are shown in this simplified SCN, each path of task information sharing will be detailed in
Section 3.3. Fung (1998) described that “Squeeze” exists between players, but it also

provided an opportunity of brewing the focal points of alignment between them.
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1.3.2 Research guestion

The above concern in ERP extension, conceived as contract services in the maintenance
management domain, has been translated into an academic interest. The question is: “How
can we better understand the process of institutionalisation of Extended ERP application

for Logistics Services Partner Collaboration?”

To address this question, this research has to answer “What are the make and break
relationship and the transient behaviour of the players engaged, and their respective

positions and behaviour.”

The research purpose is to “Advocate a collaborative contract and engineering logistics
network to institutionalise ERP applications in aircraft maintenance industry so that any
participant is able to gain value through adoption of the model”. The challenge is composed
of three underlying impediments: firstly, the mismatch between the existing AME’s ERP
interfaces and the network’s increasingly demand on higher OTP support. Secondly, AME’s
management was not sure about what configurations could be brought from the new entrants
and technology providers. Thirdly, frontline maintenance staffs are less-than-interested with
the new ERP, let alone mobile application deployment. Fundamentally, people concerned that
advanced technology brings automation to reduce manual effort but also causes chaos to their

working environment - a general philosophical question that can be traced to Popper (2003).

The existing ERP extension theories cannot resolve the above issues. After a concept
distillation process through literature review and situational factor correlation by the case

research protocol, the research objectives have been clarified.
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1.4  Research Objective

The goal of this research is to alleviate an industrial concern. The service maintenance sector
is facing an operational dilemma but it needs a mutually accepted proposal rather than
traditional process improvement methods e.g. optimisation or standardisation (Markus, 2006).
There is a necessity for alignment between players before the ERP extension is kicked off
within the SCN. So, this research has a three-fold objective:

a) Build a model to visualise the opportunity of AME collaboration during ERP extension;
b) Propose alternative roadmap for extended ERP collaboration; and

c) Evaluate the mutual interaction between different players with respect to their focal point

of alignment in CELS that lead to the make or break collaboration relationship.

These three objectives are contributing to a better understanding of the key issues for
institutionalising ERP collaboration, with a vision to gather knowledge, regurgitated as

analysis and then re-distributed through multiple cases of “action learning” (Revans, 1993).

15 Thesis Construct

This research combines case analysis approach and process improvement rethink based on
case method’s objectivity (Yin, 1994) and process improvement controllability (Hussey,
1997). Together with a qualitative analysis to link the case findings, the research logic flow in
Figure 1.5 shows the two streams and how they are positioned:

a) Research flow stream follows the standard analysis protocol as basic building blocks.

b) Case studies stream syndicates real-life results from my published papers as empirical data.
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Figure 1.5 Research flow and chapter relationship

The two streams are to be met again in Chapter 6 for case linkage as well as for the subsequent

model standardisation for ERP extension.

The Chapter 3 Framework brings in the conceptualisation of the CELS model to the real life
cases as documented in journal papers to support Chapter 5 case summaries, rethinks and
linkages. Chapter 4 Methodology defines the institutionalisation process and deliverables
based on case study designs, field data collection and criteria setting to support result analysis
for Chapter 6. The research progress has been extracted from published papers listed in
Appendices I to IV including the questions and answers critical to connecting cases. Theory
generation support is summarised in Appendices V to VIII using tutorial material for post-

graduate classes related to logistics.
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Chapter 2 Literature Review

This literature review is supported by four theoretical sources: Competitiveness theories in
AME supply chain network (para 2.2); ERP in the last mile process (para 2.3); mobile ERP
characteristics (para 2.4) and Chung 8§ Model of collaboration (para 2.5) for players

management.

2.1  Why “Process-Focused” AME Cannot Cope with Increased Utilisation

Aircraft maintenance effectiveness has been studied by multiple disciplinary researches,
including competitiveness strategy, process reengineering and ERP deployment. These
studies arrived at a similar conclusion that individual AME to pursue quality and reliability is
not good enough (Holloway, 2003; Chan and Leung 2006; Porter, 1996). Drucker (1997)
predicted that a single firm’s traditional ‘one-stop-shop’ process-oriented businesses will
become ineffective to cope with increase in assets utilisation, let alone winning the
competition in a global scale. AME business by its nature is under a global network hence this
is the first set of factors to be considered. Research aiming at solving the AAME § utilisation-
OTP dilemma shall reason this "why-not" argument. Literature grouping and relevant
industrial experiences referencing provided a four-layer analysis method:
a) Position: Why individual player§ core competence cannot fit all positions in SCN?
b) Players: How potential entrants Jproposals could tilt the balance formed by old players?
c) Platforms: Where can we find independent ERP § inadequacies and how to remedy issues?
d) Progression: How resource sharing can leverage AAME competitiveness strength? What
factors hinder the progression?
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2.1.1 What performance gap exists in each value layer?

In these four layers, searching for researchable opportunities could lead to a breakthrough in

contract service management. A study of the existing AME process (programmed) comparing

with the established theories in relevant areas (questioned) using Revans "action learning

methodology (1983) has shed lights in each layer:

a) Layer 1: What strategic position awareness should player’s use to gauge their competence
characteristics that leads to better understanding of the SCN evolution?

b) Layer 2: What business potential attracts industrial giants Airbus and Boeing to join the
arena to drive changes of the AME environment?

c) Layer 3: What technology platforms may be available somewhere else to differentiate a
new mode of operation that did not previously existed?

d) Layer 4: What modes of collaboration may be instigated so the views of vertical or

horizontal integration can be illustrated for a possible way forward?

Knowledge gaps in SCN: Wiendahl and Lutz (2002), Zheng and Possel-Délken (2002) and
Ebers (1997) studied process-focused and network-oriented transformation found that “Trust
in partner capacity” may help the first consideration amongst the 4-layer analysis. Hence, a

shared objective is vital for simultaneous ERP extensions amongst the SCN.

2.2  Global Competitiveness

AME SCN consists of three business groups, a) the maintenance-repair-and-overhaul (MRO)
companies, b) AAME organisations, and c) a wide range of companies that have direct contact

with the first two groups. Similar to Boutellier’s (2000) SCN notion, AME is virtually
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supported by many industries (engineering, logistics and communication) to make use of
global resources to create opportunities - aircraft transit time and logistics; conjoining the

availability of men, equipment and processes (Holloway, 2003).

Trust-based competitiveness modus operandi: Literature sources offered a wide range of

disciplines that attest the shaping force for SCN (Porter, 1998; Jurgens et al., 1993 and Nelson,
1998). The necessity for connection, collaboration and competition of AME service provision

were originated from Hakansson § (1993) and Jarillo’s (1988) production network concept.

2.2.1 *“Actors” in SCN development

The SCN evoke images of firms held in a dense web of interactions between firms, generally
described as “Activities”. Granovetter (1985) depicted that firms can be treated as “Actors”
and “linkage for the business” will act as a disciplinary mechanism to distinguish an exchange
relationship (e.g. contract). Embedded economic and regulatory factors functioned as
disciplinary mechanism to opportunism (Powell, 1990; Chung, 2003). These are “Resources”

categorised in the three fundamental groups:

f
k!)
\

1. Actors - people, parties,
agents & companies in SCN

2. Resources - financial,
/ \ hardware, software, material &
productivity
= =
Resource <> % 3. Activities - interfacing,
process, results, performance &
results management

Figure 2.1.1 Industrial and supply chain network basic elements

Source: Hakansson and Johanson (1992), "A Model of Industrial Networks", in Axelsson and Easton. Industrial Networks-A

New View of Reality, Rout ledge, 1992
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Closing the knowledge gaps in SCN: The resources and actors are matched to meet the

heterogeneous customer requirements by value creation (Hakansson, 1992). When applying
this analysis, the AME SCN aggregates organisational and exchangeable entities using
technological and procedural interfacing for business improvement (Hakansson, 1994).
However, Parolini (2000) pointed out that existing knowledge gaps in the 3-factor relationship
could not align the value creation characteristics crucial for the SCN. These gaps could be
addressed by looking into the competitiveness agreement both within individual firms and
external to the network. Managing the players ®expectation through an agent is a viable means
of collaboration but how to better cultivate the environment is a challenging proposition for

ERP deployment.

2.2.2 Competitive advantage in connected maintenance network

The driving force behind resource allocation is competition (Porter, 1998; Marsh, 2006), and
inter-firm relationships are built to regulate the allocation and re-location of resources
(Boutellier, 2000). In the AME network, real-life experience revealed issues as follows:

a) Interaction: A connected SCN surpasses individual’s contribution and overcomes physical
constraints (Porter, 1996). New conflicts may arise when interaction in the complicated
process related to the final deliverable performance.

b) Restructuring: The benefit of process reforming with new opportunities out-weighs the
risk of uncertainty, but role changes are too rapid for players to cope with (Koh, 2004).

c) Sustainability: Balancing the competitive elements by a share of competencies could result
in too much mobility (Sawhney, 2001; Sommers, 2003).

d) Incentive: Joining more players can push the improvement initiatives (Ghalayini, 1997)

but it might be seen as false signals if there is no mutually agreed goals.
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e) Selection: Standardised logistics protocol and best practice management styles can be
selected from the pool (Bloomberg, 2002; Zografos et al, 2002); but the problem was
unlimited standards will flood the industry.

These views converged the competitiveness theories to “positioning”, which is the first

conclusion on SCN competitiveness definition in the literature review.

Player roles ceteris paribus: Seifert (2003) stated the basis of collaborative planning

forecasting and replenishment (CPFR) between pure competition and coopetition in today
complex SCN. Once a company acquired the knowledge for competitiveness management it
will still need to instigate collaboration between players because every player in the network
should have a fair chance to react. Hakansson (2003), Ebers (1997) and Zheng (2002)
similarly suggested that production network development would lead to a contractual bind
between one firm and many others in the network. Literature search revealed no theoretical

correlation exists to adopt all players’ situations in an objective manner.

2.3  Sponsor's Undertaking in ERP's

Having seen no guarantee to gain upper hands in the players’ competitiveness race, AME
management attempted to extend the ERP applications to support the business process
enhancement, as a recognisable means to boost networked productivity and competitiveness as
per Osterle (2001). One may choose either a ‘bottom-up’ (i.e. process driven, Gunasekaran
2001) or ‘top-down’ (strategic requirement, Chakravarthy, 2003) approach. It is useful for
both the industry and academia to experience one-stop-shop Corporate Entrepreneur Protocols

(CEP) (Zahra, 2006). One may choose mass customisation, flexibility, lean production or
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alternative theories to attest conventional approaches of ERP adoption (Leung, 2006c).
Normally, using O’Brien’s (2003) 3-dimensional IT system formats one can prioritise the
development according to positioning, timing or scope. In reality, Airbus (Appendix V1) and
Boeing (Appendix VII) adopted different approaches to extend their ERPs for different

expectations and performance requirements.

2.3.1 ERP supported SCN process improvement

Depending on the nature of business process (BP), different AME sees the opportunities and
challenges in different SCN stages as in Figure 2.3.1. From raw material supplier in BP(a) to

ultimate customer service BP(f) the generic supply chain(s) is defined as shown:

Last mile privilege
& responsibility

Note: (@ denotes intra value chain ERP and —p inter-value chain
= denotes critical process to deliver the business units contribution

Figure 2.3.1 Generic SCN in clustered production or service network

Source: modified from Wiendahl and Lutz (2002), "Management of variable supply chain networks", in Zhang and Possel-

Ddlken, Strategic Supply chain network, 2002

The ERP systems enable the businesses to integrate a variety of disparate functions. Itis
recognised as an effective management tool that has planning and scheduling capability; it

also offers better customer service, higher inventory turns, smarter financial analysis and
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significant reduction in overall costs. Most AME companies experienced certain extent of

ERP benefits as well as difficulties.

2.3.2 *“Last-mile” control and ERP deployment

Different levels of players contributed different values in the SCN. So et al (2005) defined the
last mile service as the most focused process for the whole value chain success. These are the
processes BP(e) or BP(f) in Figure 2.3.1 to deal with the customers directly (e.g. AAME §
controller or ramp maintenance engineers). Wiendahl et al (2002) described them as “critical”
process owners and those who leverage the last mile benefit also takes up ERP co-ordination
responsibility. Depended on the contextual knowledge exists in different SCN, a set of
semantic collaborative language would be applicable for the last mile activities (Farhad and
Daneshgar, 2005). In reality, contextual and cultural barriers obstructed the horizontal
collaboration across the SCN. If there exists ingrained inter-organisation issues between
players, the collective decision making in last mile activities is limited, no simple solution for

this type of problem as per Hogue (2002).

2.4 Obstacles for Institutionalisation of ERP Extension

The driving force of developing ERPs was business process improvements (Markus, 1983;
2006). During implementation the purpose of ERP may shift from leading a gradual process
changes to determining whether tasks are retained or outsourced (Lee, 2000; Hendriks 1999).
Two considerations will remain with the final ERP application:

a) Informatics: Lee (2000) proposed a disperse-cohesion tasks effectiveness breakthrough.

b) Knowledge: Hendriks (1999) proposed system-application intelligence sharing.
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2.4.1 ERP support for last mile and known issues

Leung and Chung (2006) found that three pillars of ERP development: Systems, Applications

and Agility emerges naturally. If these three pillars can anticipate the issues then ERP

implementation may be smoother. Hence, a carefully defined collaborative framework could

alleviate, if not totally solving the problems associated with ERP, which had been brought up

by key scholars in this field:

a) Gunasekaran (2003) concerned that ERP adoption success may not be controllable due to
rapid connectivity hence a lower dependence on the adoption protocol.

b) Koh (2006) concerned that uncertainty in ERP deployment affects progress, but real-time
extension technology may shorten the duration for data supported decision making.

c) Markus (1983) tackled "Power and Politics” with demonstrated ERP success, could ERP
extension bring in early user acceptance thereby gaining the trust for sponsors?

d) Botta-Genoulaz (2003) on ERP collaboration difficulties, blurring of rivals or competitors
boundaries, how could a "trust-competitive” form of coopetition be created?

e) Osterle (2001) on strategically chaotic implementation especially in big organisations and

huge SCN, could extension be used to balance the agility and consolidate applications?

Closing the ERP knowledge gap: The above literature analysis offer an opportunity for ERP

improvement by defining key attributes in system-process matching. Strategic ERP extension
concepts (Bendoly, 2003) help to resolve the above issues, avoiding head-on collision with the

users’ difficulties.

2.5  Data Configuration for ERP Extension
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Many researchers suggested that ICTsp should be involved in the in-service software changes
throughout the lifetime of ERP (Allan, 1997; Saynisch and Biirgers, 1997; Voropajev, 1998;

Jacobs 2003), so a configurable data source is vital for expansion.

2.5.1 Player expectation and institutionalisation of collaboration

The producers and suppliers in AME industry take a 25~30 years of commitment for the
lifetime of an aircraft generation to configure data in the ERP (Holloway, 2003). The ERP
expansion needs a protocol control and the network players are expected to participate in the
configuration design (Jacob, 2001). However, it is tedious to list the existing AME processes
and to match them all with operation data. Allan (1997) proposed that this can be done by re-
code the data source for various interface; and Markus (2006) suggested that standardisation
between companies. However, both approaches lacked cost-effectiveness justifications. This
gave rise to the collaborative opportunity that data configuration that should be focused on

critical process applications only.

Closing the gap of ERP extension: The taxonomy development helps the industry to bring

ERP extension framework closer to reality. Any attempt of ERP extension, data configuration
and functionality enhancement to match the process, must be agreeable with network players
and critical process owners. Some sort of algorithms can be tested to meet the last mile
success, in order to deliver the early result for a specific function. A skeleton for ERP
extension with data configuration for detail design direction should include the key players.
To this end, the issue of institutionalisation of player collaboration is becoming a major factor

for the success or failure of the ERP extension.
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2.6 Diamond Model on SCN Collaboration

A stock-take of the PolyU Manufacturing Information System Research Unit (MISRU)
research results was conducted on 39 journal papers and 122 other publications, of which 16
papers are selected for the illustration of Chung’s model for SCN player management. Each
paper features a unique relevance for player collaboration, especially on multiple users and
stakeholders settings. Reference to Calisir’s (2004) “reference site focus” method the author
created a strategy analysis protocol to find the collaboration paths embedded in each paper, so
that a -SUCCESS- relationship (-Sponsor-User-Customer-Competitor-Employee-Supplier-
Stakeholder-; see Appendix V) is syndicated for player management. Based on a Diamond

Model theorised by Yuen and Chung (2005), the author summarised the literature as follows:

Sponsor Diamond Model
Characteristics

Stakeholder - Players dyn_amics
business driven.

- Competitor position
yet to be defined.

Chung's
Opportunity for
collaboration

; Customer
Supplier - Each players can be

change position.

- Each has its own
stakeholders.

Research Agent can be

introduced from here - New opportunity
Competitor with new members.

Employee

Figure 2.6 Chung’s Diamond Model for collaboration opportunity

In the Appendix V it was found that the competitor path has not been prominently reflected in
the Diamond Model strategy analysis in all cases, so the author treated it as a missing jigsaw
puzzle in the model. Couger (1995; p121) supported the inclusion of “opposing players” for

opportunity creation and delineation needed to establish potential collaborators.
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2.6.1 Diamond Model transforms competition to co-operation

This theme emerged in the strategy analysis (Chung, 1999, 2000 and 2003) is because a player
cannot be treated as a pure competitor or co-operator in today’s dynamic SCN environment.
Position change in SCN is prevalent but there is no easy way to define the characteristics
clearly, a situation similar to the advanced stage of CPFR (Seifert, 2003, p125). If the
Diamond Model is refined to connect competitors merely as a form of contextual barrier, then
it is possible to allow this research project to find a way to meet the objectives while

integrating competitor’s actor role in the SCN theatre (Hogue, 2002).

2.6.2 Diamond Model platform

The Diamond Model has also offered an analysis platform for the mobile workforce behaviour
associated with specific functions and features in ERP extension (Bendoly, 2005). The player
management strategy can be refined with a conceivable process, concept and the brief

attributes are shown as follows:

™ Collaboration
opportunity from AME

Existing system Response player perspective
characteristics Flexibility & dynamics - “The cloud”
2 in operation
Agility &
System Adaptability [ — Application
feature Integration

ERP extension platform

Figure 2.6.2 Three-pillar of ERP extension supports ERP collaboration

This modified platform is constructed on a 3-pillers literature support (Source: Leung et al 2006

JMTM paper) for a refined collaborative model to institutionalise player management. As a
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whole, building this common platform is to strive for early success, and there is no need to

change the original system source codes from various ERPs.

2.7  Literature Summary

After reviewing ERP extension, SCN position and player management in totality, a summary

of major scholars view and the knowledge gaps are presented in Figure 2.6. This supported

Section 1.4 research objective setting and subsequent research methodology development:

AME utilisation-performance dilemma
e Holloway’s airline maintenance (’03)
¢ Boeing & Airbus AME participation (04)

ERP implementation gaps

¢ Gunasekaran S ERP perceived difficulties (02)

e Jacob’s configuration management (*01)

e Juran’s quality & reliability approaches (’02)

(

How to untangle process-task complexity

[

How to demonstrate ERP Extension benefit

\ Extension technology

SCN collaboration W

o Seifert’s CPFR (°03)

e Hakansson S SCN elements (%

e Chung’s Diamond Model (’04

e Ebers Selected Collaborative
network (’01)

e Hakansson’s SCN player intertace

Institutionalisation of
Collaborative Framework

¢ Visualise the extension
¢ Player response

¢ Alignment of objectives
e Theatrical factors

V

¢ Mennecke’s appln theory (*01)
e Bapst’s frameworkkits (04)

¢ Drury S Progression (00)

e Zografos’s real-time theory

¢ So’s agile marketing (’02)

¢ Roles of coopetition

& learning ("93 &’96)

~How to align views by network player management

Extended enterprise taxonomy

Kaplan’s BSC (’96)

Porter § competitiveness (96)
Chan’s 8-case Model (05)

IS for process improvement

Markus ERP deployment (’02)
Aufah S web-enabled (05)
O Brien S IT-models (05)

Parolini’s Value Net (’99)
Davis’s extended enterprise (’04)
Dixon’s knowledge share (’00)

Note:

Andersen’s innoavton dilemma (*99)
Phaal’s technology roadmap
Gunasekaran’s ERP (’00)

1. Grey areas between two sets of theories are knowledge gaps

2. Arrows connect research opportunity with nature of challenge

Figure 2.7 Literature links
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Based on the literature links and the knowledge gaps identified, if the collaborative ERP

extension framework is to be defined, the following key points must be addressed to drive

ERP improvement:

a) The ERP extension success depends on adaptation of the agent (Brehm, 2005) to facilitate

b)

implementation process: customisation, extension, and modification (Glass, 2004). In this

regard, the institutionalisation steps should be followed to address the 4-level issues

identified in para 2.1.1, hence the AMESs can achieve the required OTP imperative:

% Level 1 Data: | saw - How can ERP implementation match institutionalisation factors
process, skill, tactics and alliance?

s Level 2 Circumstantial: | attempted - What new mobile toolkits can support the
extension trial with just basic logistics skills instead of advanced skills?

s Level 3 Mental: | think - What support the change from pure contractual requirement
to collaborative relationship?

s Level 4 Satisfaction: | propose - How to demonstration a higher level in SCN using
trusted collaboration?

In the context of CELS, the emergence of major players from Boeing and Airbus in the

AME market could open a new dimension of competition. New benefit for the industry is

anticipated hence ERP extension strategy should include them as potential players.

ERP “modification” changes source codes whereas “extension” is for process

customisation which does not change the basic ERP identity (Bendoly, 2005). Hence

future detail design of the extension features should include the system, application and

intelligence issues.
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Chapter 3 Framework

Based on the data collected in the real life AME operation, a new analysis matrix is defined
for the horizontal views (logistics network player topology) and for the longitudinal views

(critical process and real-time process management needs).

3.1 The Concept of Maintenance Theatre (M-Theatre)

The AME players cannot solely perform the maintenance tasks alone and they have a range of
routes available them. So the framework of research into AME ERP extension should link
these routes within the boundaries of task constraints. To start with the modelling, the author

uses the generic maintenance service task nature defined by Holloway (2003).

3.1.1 Envision a theatre using collaborative support framework

In addition to delivering the precise information to the right people in the right time (O’Brien,
2003) this framework also envisioned a “right-place” capacity with mobile workforce
management (MWM) (Mennecke, 2004). The technical difficulties that Mennecke (2002) and
So (2005) have highlighted in the nomadic computing should be considered. The advanced
ERP collaborative framework for OTP improvement must include the appropriate locations in

the AME business arena.

3.1.2 Diamond Model supporting the path finding

The ERP extension model has an opportunity-making focus based on the -SUCCESS- cycle
with the help of a research agent. The agent’s role is to record a new phenomenology as
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empirical data for SCN collaboration. The industry-academic collaboration according to
Chung (1995; 1998; 2003; 2005) can cultivate network players to innovate ERP extension.
Several preceding Diamond Model researchers (Tam, 1995; Yuen, 2004 and Chan, 2005)
offered challenging propositions surrounding the -SUCCESS- cycle. This research framework
enforced a stretched agent role to resolve complex operation problems in the OTP
improvement process. The agent should also prepare to explore the uncharted areas in

collaboration domain under the Diamond Template.

3.2  CELS Relationship and ERP Collaborative Environment

To meet the AME vision, the ERP should be extended to penetrate the AME SCN and attain a
good result similar to the hallmark theories such as CPFR (Seifert, 2003). If traditional
process can be evolved to new SCN operation, the basic players and AME participants’
linkage should be revisited. This new chain will have a potential to surpass traditional AME
players positioning (Leung and Chung, 2003). Hence, the contract engineering and logistics

service (CELS) layout is designed as follows:

Pp—— AME SCN basic business groups

a) AAME organisations reside in airlines

b) Airframers (Boeing & Airbus)

¢) Maintenance-repair-&-overhaul (MRO),
maintenance service providers & CELS

d) Companies that have direct technology
contact with first three groups, e.g.
suppliers, agents and ERP service provider

CELS network

Figure 3.2 CELS industry segment and players and initial phase

Page 26



The above CELS layout has been simplified to include a two-tier logistics network that serves
the ultimate customers (passengers and freights): on-time and safe flights. The definition of

AME industry research element is given as follows:

AME consists of a set of players {AAME, {CELS}, Airframers, ICTsp...}

Definitions for the AME player group:

a) AME is a supply chain network of aircraft maintenance and engineering firms.

b) AAME is an Airline’s AME function of any size.

c) CELS, is afirm to offer contract engineering and logistics service from AAME.

d) ICTsp is a information comunication technology service provisoning unit.
This definition is a generic description for any AME SCN in any airport sites that has a

contractual relationship, in a form of logistics topology.

3.2.1 Initial AME working environment

All AME participants will be involved in the formulation of maintenance plans (Holloway,
2003). AME capability and core competence may influence AAME § decision to acquire a
new aircraft fleet in the airline and its subsequent maintenance and engineering business plan

spanning for a period of 25 to 30 years.

To propose a player relationship topology, in the initial phase for 1~3 years, it is envisioned

that CELS network players will manage new aircraft delivery, from the airframer to the airline
for entry-into-service operation. Recently, Singaporean Airlines (ready for A380 delivery ref.
SCMP, 2006) categorised as Airline A in Figure 3.2.1 representation and Emirates (Airline C)

can utilise the CELS,, capability:
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Initial phase

AME groups working

a) AAME organisations reside in airlines
buys a fleet of A380 from Airbus.
b) Assigning MRO & maintenance service

providers CELS, for scheduled &

unscheduled tasks.

c) Setting up contracts with suppliers &

agents

Figure 3.2.1 CELS industry segment and players and initial phase

3.2.2 Later stages of CELS environment

After the aircraft fleet is delivered, the contract services changed and the AME relationship

may shift towards more outsourcing. When the fleet is becoming mature until phase-out, the

maintenance tasks will need adjustment and suppliers focus change to mid-life improvement.

New entrants and players will define the subsequent contractual functions:

a) Roles - Maintenance planning and control, home base and out-port service provision.

b) Tasks - Tasks are subject to quality assurance and reliability improvement definitions.

c) Relationship - warranty, spare provisioning and development prospects.

In the later stage, new relationships will develop to influence each other. Roles are revised

and responsibility may change hands for the selected fleet management periods. The CELS

development will incorporate more players in a fully deployed stage:

—> Contract Service Requested
* * Logistics

CELS Development phase

— Contract Service Requested
* 4 | ogistics

CELS deployed phase

Figure 3.2.2 CELS player roles, functions and areas of concern

Page 28



Along with the ageing of aircraft, new problems will evolve and the size of CELS network

will be expanded in the middle (5~10 years) and the final stage (15~25 years) of operation.

3.2.3 Route specification for AME SCN

The basic task nature of AME is co-ordinated by the airline’s operation and applicable to

almost any airport. The time and process view for the last mile control is defined by 3 routes:

a) Route-1 - Arrival and departure of the aircraft is regarded as a vertical process to maintain
the aircraft in airworthy condition; this is done through a contractor’s route.

b) Route-2 - Vertical process between home base and any outstations all around the world.
The giant players may engage into the global maintenance network vendor connections
(typically Boeing and Airbus); this is done by maker’s route.

c) Route-3 - The horizontal paths for all relative smaller suppliers engaged into the daily
airport operation. It is envisaged that this route controls the logistics operation between

overseas suppliers and control; this is done by the supplier’s route.

3.2.4 Task requirements for AME SCN

a) Task A Routine -Weekly or monthly checks; scheduled or preventive maintenance; hangar
maintenance; hard-life overhaul programme; major strip inspections. These are important
tasks in any stage of the maintenance with new fleets to address the teething problems and
to develop new work practices with the new suppliers.

b) Task B Ad-hoc - Troubleshooting, repair or unscheduled maintenance; event investigation;

safety remedial actions; emergence spare support. These tasks are difficult in the early
stage of the entry-into-service for reliability issues encountered in the infant mortality of

the aircraft systems, this type of tasks has a strong OTP implication.
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c) Task C Value adding - Product enhancement; cabin interiors renovation; in-flight

entertainment etc. These value-adding tasks can revitalise aircraft assets and revamp the

out-of-date cabin interior and in-flight entertainment to attract customers.

3.2.5 M-Theatre topology view

If the task and route factors are categorised in two major groups: a) data content management
and b) context of use consideration. How to represent the choice from basic elements requires
a new approach. A theatrical view assisted in simplifying the existing complex task-route
categorisation will meet the first objective of this research. It is possible to group the tasks
and routes description in the maintenance theatre proposed for any generic airport operation

(Hong Kong § CLK airport is typical), as shown in Figure 3.2.5:

HONG KONG 7 F 7 r Inbound flights ,
Tk ASE ! Task-A,B&C
Route-1 & 3

S

Bangkok )

Route-1,2 & 3

Taipei >
This is to cater for any
combination and range of
activities within the scope
of M-theatre. This helps
to rethink and redefine the
process new relationship.
Analysis is on the basis of
improvement & would
need further adjustment.

Narita »

Runway L
Cargo
Terminal

London

Xiamen

Vancouver Tsueng Keung O

: [e]
C

5

%

3

% 2
o

=4

»

» = »» »» Outbound flights

Figure 3.2.5 Maintenance Theatre topology for Route-1 tasks as example

This theatre view covers the daily aircraft transit in a theatre context. Hence, Route-1
operations from Step 1 (arrival of aircraft after a flight), Step 2 (maintenance tasks to rectify
the defects), Step 3 (engineering work for value adding tasks) and Step 4 (on-time

performance management) dictate overall contribution as in OTP-utilisation initiative.
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3.3  Players Collaboration Opportunities

The maintenance tasks under the theatrical view can be captured inside a matrix for the 3 Task
and 3 Routes combination. This is to observe the collaboration opportunities between the

AAME requirements and that the CELS, can offer. A set of rules is given as follows:

Tasks
9 |AAME A Roui
0 (Routine) B (Ad Hoc)
@)
.
= |1 \
9 (Contractor) o AAME express issues with the
3 > player on this side of the matrix
o 'X box with regards to the existing
2 SCN performance
(Maker
X Counterparts offer existing solutions
Opportunity is an inter-action between on this side of the matrix box
players, collaboration is a fair share of surrounding ERP & ERP offers

work under a set of condition.

Figure 3.3 Definitions for matrix analysis space in T-R box

For each Task and Route (T-R) pair, the AAME can post the concerns directly related to OTP
performance against the offers provided by the AME players. Within the same matrix box,
how to establish the opportunity for collaboration is discussed. The cells are not only
functioned as analytical and negotiation spaces to explore feasible ERP extensions, but also to
provide dialogue between what AAME wants and the potential improvement offered by the
CELS,. AAME could alter the service requirement using configuration management. The
information obtained from different AME players, maintenance and aircraft operations
supports the collaboration. Different formats of suppliers and aircraft manufacturers data

based on different ERP § can be linked to the analytical space so that all players can select an
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appropriate configuration. A collaboration sign would be installed to denote the highest

effectiveness for SCN.

3.3.1 Maintenance Theatre detail route study

The task context belongs to the AAME, in where it can be altered to suit operational needs.
The task content, on the other hand, belongs to the frontline business units or the outsource
maintenance provider. Hence it should be aware that the last mile control for OTP is not just
the AAME but also the CELS,, This leaves a supportive function for the AAME closely tied
to the shared ERP usage. Route-2 connection between home-base and the outstations are
through web-based ERP frameworks depended on both technology and collaborative traits.
Route-2 should be carefully mapped between AAME and overseas players connected to the
process. The second-tier AME operation paths are now known as Route-3 and the AAME has

a last mile advantage over the suppliers.

The M-theatre tasks and their attributes are described in each route as follows:

a) Route-1 - Mainly to drive OTP to meet daily operation in home base, this process is
focused on traditional AME physical maintenance domain by key players. Their
respective functions are defined as follows:

e CELS; - ramp maintenance engineers who have process ownership but not logistics
due to lock of SCN process support and spare parts information.

e CELS; - contracted maintenance parties such as mechanics who do the physical
work for general aircraft condition inspection and despatch support.

e CELS, - dedicated logistics planners, controllers and maintenance liaison to deal

with daily issues arising in the scale of economics in operation.
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b) Route-2 - Mainly governed by the global operation of the airline nature, AAME will use
the man-machine-material-method (4M) combination to optimise overseas maintenance
opportunity through global connection (Leung, 2003). The wireless design must emphasis
the global reach capability and the major players are defined as follows:

e CELS:s - outstation ramp maintenance engineers have process ownership but also
logistics control due to less flight in outstations hence a wider scope of work.

e CELS;s - contracted maintenance and aircraft handling parties such as cargo loaders
who perform the physical work for the AAME.

e CELSs - The engineer who is also the logistics controller and maintenance planner
to deal with ad-hoc maintenance needs in outstations.

a) Route-3 - Cross-theatre operations depend on the logistics and operation planning at the
home base. The AAME will treat the home base airport as the value adding base, the key
players would be defined as follows:

e CELS; - ramp maintenance engineers may need to expand their roles in ad-hoc
defect rectification, logistics support and spare parts information dissimulation.

e CELS; - contracted mechanics perform the physical work provided arms and legs
to assist the engineers, now need to exercise analytical power.

e CELS;, - dedicated logistics planners and maintenance planners who normally deal

with routine issues only, now need to extend their knowledge to reliability.

3.3.2 Integrated M-theatre T-R analysis

The complete 3-Tasks x 3-Routes matrix shows the possible combinations using literature
survey for AAME, the AMEs and CELS, players. The matrix illustrates the overall

opportunity that exists to allow supportive collaborative framework development with the data
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obtained through the existing ERP inter-links. As then, an “agent” (see Section 4.1) will use

maintenance policies and SCN theories to help the AAME and AME players to fill up the

matrix cells with all T-R combinations:

Tasks

AAME

A (Routine)

B (ad Hoc)

C (value Adding)

1

(Contractor)

High cost, low efficiency,

labor intensive, slow,
poor quality ‘@\m

o

,\o(\

o‘b\ .
& Outsourcing or
in-sourcing
ERP link

Time management for
AM/IT unsatis, critical
moments control

Core competence
data sharing,
progress update

Manpower shortage,

quality reduction,

rework & late start 0\\@\\*
N

o
,6\\0

N .
<" Need project plan to
kick start physical
work at right time

2

(Maker)|

Low reliability, many
failures modes, low
maintainability o
O

Q
. o\‘\o
e

Need data from
AAME to justify
perceived concern

o

Contextual awareness
low, lack accurate

trouble shooting )
o\“\o

o
S
Y

*° Need analysed info
but not raw data
from AAME ERP

Product enhancement
awareness, loading
capacity, reduce maint®
&inspection &%
W
o Joint use of
assets & information
ERP link

Routes in CELS

3

(Supplier

Repairable rogue

components, high

expendable spares 0\@\@
o

@

O
& Need AAME &
CELS,, joint data

to identify rogues

Sub-assembly reliability

issues, failure modes,

low margin of RCM ™
&)

o
&

o
o Need situation info

feedback data to
enact , ERP link

Late spare, VMI not
attained, slow project
development, over
committed

o\”‘o‘i\\*
o
@‘\Oﬁ
8 )
¢ Need AAME service
delivery info & maker

contextual approval

Figure 3.3.2 T-R analysis in M-theatre

The collaboration opportunities are grouped into only a few feasible improvement options

because provision for all levels of maintenance services is rather complicated. The AAME

may select professionally trained personnel who are stable and capable of working

independently to perform certain improvement options as proposed in certain matrix cells.

Therefore, this matrix has only provided an analysis model representing the intended levels of
the players who need to know AAME § dissatisfaction over the utilisation-led OTP downturn

and the options exist for further collaboration.
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Finally, the context of competition will emerge while filling the cells. This will drive players
to offer better options technologically available for the matrix analysis. To review the
completed matrix, a few salient points are listed as follows:

a) Trained engineers work in groups are more efficiently and positively affecting the work
organisation unit, based on common analysis of Ta g c-R; for context of use.

b) The organisation of a service unit is different from a task force unit, the later is to be
disbanded at completion of an ad-hoc job. The program office was arranged in project
nature using analysis of Tg c-R, common concerns.

¢) Managing the relationships between engineers belonging to a different organisation could
be difficult so the obstacle between them should be addressed adequately. Analysis of
Tap.c-R23 common findings helps to dissect this issue.

d) Real-time data communication through the AAME in the last mile process is beneficial to
all the players. The analysis using Ta g-R1.23 supported this view, which is justifiably

meeting the sponsor § vision for mobile M-theatre.

All the Ta g c-R123 analysis are open to the AME player participation, that is, given the
natures of tasks there could be infinite amount of players to be selected on the basis of
economic considerations. However, AME industry is core competence driven hence it is not a
completely free market as constrained in the logistics configuration (Figure 1.3.1). In this

juncture, a remote access capacity is needed along with the task-route selection.

3.3.3 CELS player remote access and range of options

Given the diverse requirements of AME players and different ERPs and different task nature,

the focus of alignment person has to enforce a common goal of OTP for remote ERP access.
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Summarising the CELS, outsource companies choice of routes, process, connection, the

following To-do § and Not-to-do § are derived from the Task-Route Matrix:

2nd Tier 1st Tier

—® arrow denotes service direction
& material & information flow which is two
way through contractual agreement. This
network two stages: a) new production &
b) in-service of the aircraft.

Componen Spare supply & part repair

Suppliers

xSpare and part repai V
No-to- e

do’s x Build-up, modify

Passengers
&
serve  freights

Airline
operators

& Tech Support

— -
Maintenance Maintenance & Repair

Service

(O— acircle denotes the relative
closeness of information support format
) & systems definition towards the party
Provider forming the contract service agreement.

To-do’s

L

Where the circle action options are described by the following:
@ Route-1 - faster to plan scheduled maintenance and operation planning data
@ Route-2 - sharing of in-service experience and knowledge with airframers
@ Route-3 - link suppliers for detail component logistics and repair information
X Options not taken in this research, assuming that has no major effect on choices

Figure 3.3.3 Range of options opened to players for remote access

The remote access capacity for the above logistics flow, the relative positions of the
information "nodes" between any two players represent the closeness of opportunity. The
ideal stage of AME SCN competitiveness balance was the common benefit for the network
players. On the final result of performance improvement (Kaplan, 1996; Neely, 2003), a chain
of validation process should be taken so AAME and suppliers can facilitate a change in work
relationship. The focus alignment in all Route-1 to Task-A will help creating the SCN
collaboration framework that would excel in the envisioned M-theatre. Hence, the contact and

alignment must be tested with each route.
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3.3.4 Sponsor airworthiness considerations

Currently, the AME working style is paper-based, task-card control and walkie-talkie based
for frontline communications between the dispersed maintenance teams. If drastic measures
are employed to test players’ process improvement considerable risk could be incurred. AME
stakeholders reminded that proposals should not impair air safety in case of failure. In this
regard, a "big-bang" approach to re-configure ERP anchored on technology re-design is
undesirable. On the other hand, the sponsors are willing to adopt demonstrable ERP
frameworks that would initiate subtle changes of mindsets and working modes in adopting the
ERP extension. So a 3-pillar support collaboration on systems features, application

intelligence (So, 2005) and agility is designed.

3.4  Criteria Setting for Collaboration

A modified Criterion Reference Assessment Method (CRAM) originated from Lai (2004) is
adopted to assess the research outcome. The academic and industrial measurements for the
content and context establishments from the M-theatre basic elements would be used to set the
criteria for linkage between cases:

a) Content - The basic elements of tasks, routes, players, mobile support framework formed
the scope of extension. The configuration affects the frontline operation will be expanded
into areas where existing ERP cannot reach. The need for OTP, as an improvement to the
existing ERP connection points (\Voropajev, 1998; Jacobs 2003), will be converted to a
motivation for extension.

b) Context - The basic elements of network, motive, goal, criteria, opportunity, culture and

behaviour are considered as awareness factors. These knowledge based features may
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affect the inner core competence of the players, any mismatch between the process and the

ERP is made aware to the network players.

3.4.1 Motive for collaboration

The motive of collaboration requires AAME to take initiative in supporting assets utilisation
against punctuality, manpower and regulatory constraints. Hence, the CRAM (Lai, 2004) is
tailored to reflect the above constrains:

a) Safety and reliability - this give rise to the boundaries of the research.

b) Restriction on daily operations - which limited the boundaries of extension.

c¢) Utilisation - with worsening aircraft departure delay has a focus on OTP process.

d) Obligation - knock-on effect of delayed departure, which defines the lower bounds of the

improvement targets.

3.4.2 Tangible goals to meet sponsors’ needs

To address the problem of delayed tracking of reliability performance affecting despatch
maintenance decision in frontline, ERP extension is designed to display technical data that are
organised in a convenient way for frontline engineers. Analysis of existing practice revealed
inefficiency in troubleshooting tasks deferrals for all Route-1 to -3 and Task-A to -B. A 30%

improvement (a rather aggressive target) was created for ERP extension.

3.4.3 Activities for value creation

Value creation is the motive of performance activities under the proposed deployment and
supportive framework. Activities are tasks initiated by the researcher to capture empirical data

are filtered using the criteria proposed. The range of activities is defined as closely related to
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the goal of supportive framework deployment to reduce the deviation d oTp (see Section

4.4.2 for detail calculations). These activities are essential to designing the case study or
project deployment for the actual site selection, player connection or process data collection

and finally the actual OTP improvement.

3.4.4 Before and after collaboration on ERP extension

Under this cultivated player environment, a new behaviour pattern is targeted between the
Routes-1 to 3 players. The supporting AME firms are strive to transform the old relationship
for a new level of co-operation, i.e. from the conflicting environment to a collaborative "Win-

Win-Win" situation between the players while connecting the ERPs:

Traditional status Ideal collaborative status
Qri‘/—\irframers Component OE!\/\ﬁ Airframers i‘ﬁ/} Component OEM
Airlines ‘i |:> Airlines
Before CELS Management Concept - After CELS_ Management _Concept -
Conflicts Win-Win-Win

Figure 3.4.4 CPFR transformation AME modus operandi

Conflict is a form of uncertainty as per Koh (2003). To overcome this issue the design of M-
theatre must change the existing modus operandi to a “sharing” platform between the players
(Leung and Chung, 2003). The benefits may accrue with the different players in the new
environment [Tripartite view, ref. Chung, (2003a)] for the new characteristics, features and
relationships that will lead to changes of process-ERP matching in the outsource environment.
The OTP metric will boost the effectiveness of the whole AME (Kaplan, 1998; Neely, 2000),

because fundamentally AME companies and their processes are chained.
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3.4.5 Defining collaborative ERP extension framework

This description provided some conceptual insights, based on literature results, survey and

analysis for AAME’s driving forces. Then, a breakthrough in ERP is envisaged:

a) industry segments and players are encouraged to collaborate, and

b) player roles and functions can be changed, but knowledge sharing and learning is key;

c) value creating activities are taken up by various players in developing infrastructure
business, customer relationship and product innovation business, and

d) the researcher will be recognised by the players as an agent of change. Matching the
requirement of the processes to fit in M-theatre context on real-time basis, which is vital

for ERP extension success.

3.5  Building the M-theatre Performance Criteria

The AME performance metrics using established criteria requires higher incentive. Once
players’ goals are aligned, successful applications in M-theatres with OTP data definitions will
be agreed with each player (Yakubowsky, 2003) in the following 3 steps:

a) “Under control” (minimum achievable for improvement) - This is for maintenance staff to
perform the task only, without sharing the awareness of expansion and why ERP has a
constrained capacity and connection, for the given OTP targets.

b) “Above average” (slight improvement over the existing situation) - Through the sharing of
the knowledge and improved awareness but not due to collaboratively work modes on the

same framework. Some alignments will be defined at this stage.
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) “Success” (maximum improvement, so that OTP becomes a straight line whatever
utilisation increase is envisaged) - Both the working mode and communication mode are

changed to improve the situation.

3.5.1 Grouping of Task-Route for content or context driven extension

The matrix of collaboration opportunity can be used to develop context awareness as a first
step to instigate testing projects. Then triangulation methods will be employed to check the
route-task combinations. This forms the basis for research result analysis activities in the
proposed deployment methods. Since the framework takes care of two fundamentally
important roles of the Task-Route matrix, it should be designed to a) identify key issues in
AME SCN and b) get players to work along on the feasible path that can lead to alignment of

ERP usage in meeting the stakeholder concern.

One approach is through “content extension” Figure 3.4.2a, and the other is through “context
awareness” in Figure 3.4.2b with a selected task-route grouping. Empirical data grouping in

the case studies supports these two different task groups (Ref. Appendix 111.3.3):

Tasks
AAME .
’ A (Routine) B (ad Hoc) C (value Adding) |
High cost, low efficiency, Time management for Manpower shortage,
1 labor intensive, slow, AMNT U‘HSB\IISé Cr‘ll‘ca‘ quality reduction,
oor quali & moments contro o rework & late s o .
Contactdyy e e s Task groups and feasible route s
Co\\“\w\b Outsourcing or L{,\v«\“’\»core competence @W)\Need quick updm eXtraCted from the Cases 2 and 3
175) in-sourcing data sharing, toto kick start physical .
d ERP link progress update work at right time for the ERP data context extension
o| 2 / and configuration management
< S " "
= |(Maker sustaining the "Under control" and
= "Above average" objective of the
o
o Sub-assembly reliability M-theatre mOdeI
issues, failure modes,
( 3 | low margin of RCM s
Supplier) e
o Need ops situation
info feedback data to.
enact, ERP link

Figure 3.5.1a T-R Matrix to show Content Extension opportunities
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Tasks

AAME . :
A (Routine) B (ad Hoo) C (value Adding) Task groups and feasible route s
extracted from the Cases 1 and 4
e 1 for the context of use of ERP data
(Contracte and players involvement achieving
. / from "Above average" to "Success"
) 9 |fares moces o low, lnck accuate awarences, lading transition under the M-theatre
intainabil o rouble shootin: o capacity, reduce maint .
Slmaker) t " Enepecion model operation.
:un_)‘ @o\\”@% Need data from Co\\”c\brx\leed analysed info o Joint use of
S AAME to justify but not raw data assets & information
o perceived concern from AAME ERP ERP link
o Repairable rogue Sub-assembly reliability
3 components, high issues, failure modes,
. expendable spares o\\\\\\\w low margin of RCM QO\\\\““
(Supplier) o o
& Need AAME & ‘ff\\feed AAME analyzed
CELS, joint data info feedback data to
to identify rogues enact , ERP link

Figure 3.5.1b T-R Matrix to show Context Awareness opportunities

The choice of the groupings is defined for case design and opportunity of change. The OTP

improvement by different incidences will be observed in the reference site with the incidences,

according to agent’s plan the deployment is designed as follows:

a)

b)

Context awareness - mainly focus on the process improvement that will shorten the ad-hoc

troubleshooting maintenance, to be designated as Case 1, in an environment that would
cultivate the back office reliability improvement programme.

Content extension on the key process closest to OTP flight despatch - the test of workable

mobile framework will allow the maintenance staff to explore the usability of the
framework, to be designated as Case 2. Empirical data will be captured for ERP extension
toolkit demonstration.

Content extension for the capturing of departure data - the capture of real time OTP data

will form a continuous stream of “bits and bytes” for ERP extension so that the data is no
longer treated through a specialised party, but it will be dissimulated to all usable parties.
This is designated as Case 3 for auto data collection on the basis of operational, business

and process level KPI calculation.
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d) Context of use of frameworks in the theatrical network - the use of theatrical network for

designated task-route will be finalised for sponsor § alignment, which give rise to
recapitulation of context of use in AMEs collaborative activities. Designated as Case 4,

this will be used to finalise the whole maintenance theatre concept.

3.5.2 Diamond Model supported analysis steps

Incidences involve network, people and activities (Hankasson, 2003), the Diamond Model-
SUCCESS- has now been refined sufficiently to show the players positions in seeking for ERP
extension decision through selected paths by the focal point of alignment. With the task-
matrix relationship established, the player management activities can now be defined and gone
through the strategic movements to sort out the feasible, shortest and unobstructed path, as

shown in Figure 3.5.2a for Case 1:

Player collaboration definitions
become clearer as oppose to

"The C|0ud" in FiQUI’e 262 ’\\\ 3. |ncidence$ - Cases
N
Shared, Elevated i ili
Utilisation-OTD goal Qe Izil:a(.:bolilltl?elxstuop;puosré
©
\ 3
2. Task-Routes Mapping Stakeholder Sponsor )
Mobile Support tool
Crempeiior Users Context of use
| -SU ; S-
portunity Critical Process
Supplier Customer Content Extension
Employee
AME PN Task-Route
Content Analysis
Agility &
Adaptability
- 4. Model refinement
System — t— Application

s J Orchestrator platform
1. Vision / \

Figure 3.5.2a Diamond Model player analysis routes - Case 1 C-H Method
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So the “player management cloud” sits on top of the 3-pillars [system feature (Pak 1999,
Yuen, 2005), agility (So, 2005) and application (Chan, 2005)] for ERP extension has become
clearer. In each case, the matrix is checked carefully along with the M-theatre task-route
paths. The final track as shown in red arrows segments are constructed based on -SUCCESS-
player positioning. The following steps illustrate how the path is defined by context
awareness, and how players are responded in the alignment roadmap:

a) Step 1 - Engage the sponsor’s vision and check with knowledge gap identified to make
sure that the vision can align with the opportunity for growth in that arena.

b) Step 2 - Carry out key process analysis through a task-route matrix analysis for the
required level of improvement.

c) Step 3 - Identify collaborative opportunities for the key process and design the case study
for each incidence, using the Diamond Model elements to cross check the player dynamics
and go through a similar players path analysis through the -SUCCESS- response. Finally,
decide on which player needs to be involved with a group consensus.

d) Step 4 - Feedback case major findings to check if theatrical management factors are fitting
into the conceptualised path of improvement. If not, reject the case and summarise the
points why it was not included. If successful, feed the collaborative elements to the model

and register the contribution.

The above process is repeated for the other 3 cases (Case 2 to 4). This will make use of the
path illustration within the -SUCCESS- cycle for player management method with a similar
arrangement. Hence the second task of this research is to be accomplished through

demonstration of the player management cycle as shown in Figure 3.5.2b:
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/{ M Incidences - Case 2 Case 2 Design - Involving vision sharing
by AAME sponsor, to suppliers and ICTsp
sponsor (T 5~ .2.3) _ to find applicable demonstrable
competio , Mogc')'ﬁé;'fgfo{ltsteoo' framework. The agent should coordinate
with the user and employees to come up
with the agreed testing and data

Supgner ijmj collection requirement.
Employee

M\M Incidences - Case 3

Utilisation-OTD goal Case 3 Design - Involving two
stakeholders to discuss with their
(Q Stakeholder  Sponsor K employees to explore ways to extend
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Figure 3.5.2b Diamond Model player path analogy for Cases 2 ~ 4 designs

The player contributions and the actual performance improvement in these intricate processes
adhered to the natural progress of incidences. There is an important balance between the
“case” itself (Yin 1994) and the controllability over the cause of actions (Hussey, 2003) even
though some of these industrial incidences are not entirely uncontrollable. The case study
design should take care of real life operation constraints where certain testing elements are not
entirely designed by the researcher (which is a benefit for the external validity). So the model

can sustain with any changes of external factors, as long as the basic assumptions are retained.
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3.5.3 Units of analysis

The chemistry inside the “clouds” in Figures 3.5.2 started when the cases that are subject to

review and players are connected via a deeper understanding of competitive factors. The units

of analysis should be repeatable when the content extension and context awareness are

becoming more generic, not for just one individual company. The player collaboration factors

should enable the following logic to be measured as repeating units:

a) Check if the players, in the order of path, have shared the same goals of alignment and
willingness to improve up to the required performance (validated in Case 3).

b) Check if the players have developed similar ERPs, if not, identify the common points of
connection, patterns for interfacing with minimum extra efforts (validated in Case 1 & 2).

c) Check if the players have become aware that the alignment could result in change of
landscape in business level (managers, stakeholders) and process level (front line staff)

(validated in Case 4).

3.5.4 Critical Success Factors

Successful alignment is based on the feedback of AME players who is willing to test a new
collaborative framework. This could result in unsynchronised goal-pursuing if alignment is
absence. Hence the M-theatre framework has defined the units of measurement mainly as a)
whether AME companies staff are willing to adopt the ERP extension software and toolKkits for
test or not; and b) the actual quantitative OTP improvement is resulted when the collaborative
frameworks are used in combination or standalone. These units of analysis should be tied in
with the problem formulation (Section 1.4) and the literature gaps (Section 2.6), which will be

illustrated in the Methodology chapter.
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Chapter 4 Methodology

This chapter presents the research steps for industrial-academic collaboration, what should be
done at different stages and what data needed to conduct cross case analysis. Finally a

validation method (para 4.4) is used as per Yin’s (1994, p49) multiple cases protocol.

4.1 Research Design for Case Studies Agreeable to AME Management

The first step is to get a certain level of alignment between parties related to content extension
and context awareness efforts. These are contributing factors to align M-theatre players and
AME managers. Data has been captured in AME maintenance and logistics network to
support first syndication and second conceptualisation of ERP extension for CELS through the
4-level concerns defined in literature summary:
¢ Level 1 Data: ERP implementation must contain the institutionalisation of process,
skill, and alliance. Case analysis is needed to confirm the empirical nature of data.
¢ Level 2 Circumstantial: New technology toolkits must be tested to see how they
support and adjust the logistics skills tailored for the new tasks.
¢ Level 3 Mental: Changes should occur in a natural basis from pure contractual
requirement to collaborative support through the use of ERP extension paths.
¢ Level 4 Satisfaction: Higher level than trusted collaboration is to be gauged to
advanced logistics concepts such as CPFR reference points.
These institutionalisation stages are linked to the logistics routes (between companies) and the
task process refinement (between actual work done in the aircraft) to instigate collaborative
progress. Using the matrix constructed for the CELS concept and M-theatre management in
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context of network, individuals who work within established organisations could become
socialised into organisational values and norms. This will bring in an alternative method to
progress for more structured institutionalised process for ERP extension (Pyka and Kuppers,

2002, p171).

This methodology uses the findings from a series of cases to focus an individual’s critical
judgement and reasoning. However, mental fixation could be resulted in oversight and slow
reaction, hindering adaptation to new circumstances. Yin’s (1994, p130~140) multiple cases
study method suggested that analysing diversified corporate cultures can lead to answers. The
circumstantial factors for Task-Route matrix and the -SUCCESS- player management paths
will help to answer the following questions:

a) What is the condition for deployment of ERP extension toolkit? (Case 2)

b) What is the environment for populating the software? (Case 1)

¢) What is the situation for performance system to excel? (Case 3)

The answers require linkage between cases, through the researcher to feedback the literature
relevance, particularly on ERPs across the network. The CELS concept will be validated to
see if it was just a good illustrative thought, and ERP extension should only be exist in a vague

form. Hence, a more methodological validation is needed.

In order to establish the extended ERP path with academic background, it should be validated
from all aspects of project deployment. Using a standard research methodology flow to help
the agent to pass the cloud of uncharted player management, this research will meet the

required network-wise improvement at the end.
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A method developed from Yin's (1994) case study protocol and Creswell’s (2003) process
improvement is proposed for academic and industrial approval. This is a way forward to

validate the concepts and evaluate the level of success as compared to the objectives:

| 1.Problem&cases | |2 Relationship Matrix | | 3. Collaboration Path Finding |
Goals set [———> = A , h_
CELS1 sponsors : .
| Case2 | 7> cContext -
CELS2,3 Establish Tauan o ERP Extension field results
link analysis
Contention = |
— Case3 |H >  Issues? flu_lrﬁ[ A ﬂﬁL" - e
CELS1,23 r—l
; L Reference Model
T-R matrix T \l’
| | case4 | collaborative
CELS1,2,3,n opportunity /’ M-Theatre
consolidation
“Win-win-win" motivate | Met 3-fold objective, A model for general
further success i coopetition instigated application
| 6. Knowledge & Claim.| [ 5. DataTriangulation | [ 4institutionalisation |

Figure 4.1 Research Method for Collaborative CELS Framework

4.1.1 Rationale of selected research method

The rationale for this method, as opposed to other quantitative methods began from the
operational reality in action learning (Revans, 1993). The fleet expansions in the aviation hub
in Hong Kong have encountered more aircraft types and quantity (e.g. Cathay Pacific Airways
29%, Dragonair 42%, Air Hong Kong 48% and other smaller operators 66%) in
unprecedented scale. Segmented process ownership and de-linkage in critical processes
[reference Appendix III, Leung et al, 2004 on business process and performance study]

rendered a step-by-step research methodology to be ineffective. This challenge was not
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limited to one airline but almost all AME players. The decision on design cases should be
linked through agreed focal points. Case 1 originated as a single player initiative to resolve a
narrower technical performance to improve OTP hence its deployment was relative close to
present date. Case 4 involved 3 layers of supply chain and more, it took almost 4 years to
complete:

Case 1 - CELS1 (QREI journal paper Jan 2007)

Case 2 - CELS2, 3 (JMTM journal paper Aug 2006)

Case 3 - CELS], 2, 3 (IJBPE journal paper co-author Jan 2006)

Case 4 - CELS], 2, 3,, n (Based on a Business Excellence Conference 2003 paper)

4.1.2 What should be measured at the focal point of linkage?

The researcher and the designated M-theatre players agreed to advance the understanding of
the maintenance process paradigm by setting up linkages for each case. By capturing players’
focus and their management requirements it would be possible to construct a logical flow path

for the M-theatre task-route design and player management (See Appendix IlI).

Hence the concept of M-theatre player management (Section 3.4) for detail project progress

control and analysis would be developed from the CRAM criterion (Lai, 2004):

a) Comparison - Key operational data are taken before and after M-theatre deployment. This
would form the basis of OTP improvement and players contributions, as oppose to the
increase in utilisation and other assumptions.

b) Integration - Mobile applications discussion took place with designated parties in Airline A
for a proposed test to get the benefits of collaborative actions in the logistics and

maintenance operation support. Linkage design is important for integration.
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4.1.3 Comparing Content Extension

Since the AME industry has no direct process similarity in CPFR methodology (ref. Seifert
2003), this research introduces the necessary portions for comparison, e.g. logistics
contribution in the parts arrival counts in each case. The players may not be aware of the
benchmarking with newly proposed framework. Task-A, B and C deployment will meet the
required Routes-1, 2 or 3 are considered as ERP extension features (Case 2) for such
application. So the agent (researcher) developed case linkages method and criteria to record

incidences close to CPFR intent, and to support the final argument.

4.1.4 Comparing Context Awareness

The contextual requirement is based on AAME’s obligation to keep aircraft in the air as long
as possible. The agent should provide the context awareness for players and the service
providers to ensure that the following attributes are included in the cases:

a) Safety reliability requirements - take it to Route-2 for the Makers responsibility.

b) Restriction on daily operations - take it to Route-1 and -3 for CPFR targeting.

c¢) Utilisation with deteriorated departure delay - back to AAME ownership.

d) Despatch reliability falls below world competitors - feed the issue to ICTsp.

4.1.5 Integrating sponsors’ need and aligning management views

To recognise the units of analysis, a workgroup meeting was conducted with the AME
sponsors CELS1, 2 and 3 for agreed case study data capturing. A “traffic light” (Neely, 1996)
analysis method was proposed to engage the AME management and the frontline maintenance
staff. This is to set the ERP extension focus and the process technology support for the

direction of improvement (also see Appendix Ill, Case 3 for background details):
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AME ERP Way Forward |ﬂ AAME
;

M-theatre ERP Extension Alignment V'
CELS1 4\ CELSn

Collaboration opportunities supported by latest Network Process

findings in ERP extension strategies way forward: | Player focus | Technology

1. Grasp ERP deployment critical factors study?  [45% @ 34% @
(Gunasekara, 2003)

2. Managing of uncertainties in deployment? 8% 56% @

(Koh, 2006)
49% C
4. Address ERP “Win-lose” problem for players? |60% 22% @
(Markus, 2006)

@
[ )

5. Taking optimisation to the limit? 23% @ 12% @
@ @

3. Inclusion of features to fix “Power & Politics”  |59%
(Markus, 1983)

==

(Yu, 2005)

6. Collaboration difficulty should network help?  [50%
(Botta-Genoulaz,2003)

7. Strategically chaotic implement for players? 60%
(Osterle 2001)

8. Players not support 43% o 90%
4 o @ @

(Somers & Nelson, 2004)
(]
M-theatre requirements

N.B. The grey boxes are considered pre-empted areas for ERP extension

58%

The following depicts the traffic light convention for M-theatre successes:
@ - Very positive feedback for the level of satisfaction achieved
@ - Positive level of satisfaction in general however critical success yet to achieve
- Delay encountered for not meeting the definite outcome, lack of direction
@ - Definite dissatisfaction aroused for the proposed criteria
@ & - Some uncertainties exist about the proposed criteria

Table 4.1.5 AME management workgroup summary

Hence, the above Do’s and Don’ts would form the specific fleets” OTP requirements for ERP

extension, as depicted by Neely’s (1997) business performance approaches.

Page 52



4.2 Reference Site Selection

The agent and work teams designed a “Crystal-1" toolkit to measure the process improvement
data against the OTP requirements. This apparatus defines at where the ERP extension

support should start and end (detailed in Appendix II). In practice, the agent used Crystal-1 to
capture operational data using connection software at initial stage, and then further developed

for advanced pattern recognition display as for Case 1 applications.

4.2.1 Practical choices of testing tools for ERP data collection

The proposed studies involved the use of physical tool which enables the existing players’
ERP to be economically connected, and to take up gaps in the new mobile environment as
opposed to Bapst’s proposition (2000). A combination of hardware selections was short-listed
to carry out MWM test (Case 2):

a) Maintenance dedicated laptop devices (initial mobile application test frameworks) - Tools

are already existed but will be used in parallel work with a tailor-made Crystal-1 design.

b) Handheld portable digital aid (PDA) (Crystal-1 design to meet AME player-focus

requirement) - Selected by AAME management for test data collection.

c) Tablet PC (general purpose demonstration, proposed Crystal-2 demonstration) - For
advanced on-site support and interface which requires further work in the future.

d) Tough Book (military grade portable maintenance system application support) - That

could be inline with the future e-flight-bag framework, however cost is an issue.

Finally, the interface design supports ERP extension applications that are closely connected to

the real life AME situation. The user interface is articulated by the following approach:
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Figure 4.2.1 Range of choice of software and level of tests

Source: Leung and Chung (2005), Systems and application development for portable maintenance aid (PMA) - A

performance perspective, IMTM, September 2006

Figure 2.4.1 depicts the approach that the agent would introduce Crystal-1 as a linkage toolkit
to test the focal point of alignment between the players (Third objective ref. para 1.4.c).
Crystal-1 adoption will commence with frontline staff and maintenance policy makers and
planners, and the following were activated for “staging” of each role:

a) Improved overall linkage of content management to core product and service.

b) Streamlined costs associated with content creation, management and delivery.

¢) Increased organisational agility and effectiveness by automating delivery.

The Crystal-1 prototype supported the researcher to collect survey data from the users and
managers in the meeting or in the flight despatch scenario study (details can be found in

Appendix I1) for ERP extension in frontline application (Bendoly, 2003 and Bapst, 2000).
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4.2.2 Theatre management cases using Crystal-1 as linkage

The theatre approach allowed the researcher to bring out cross-disciplinary information,
conflict resolution and logistics update to promote understanding of the "big picture” in the M-
theatre to the down stream component suppliers in the CELS network:

a) Initially, Boeing, Airbus and multiple tier suppliers comments are invited on how AME
players are using the OEM data. Then, more planning and logistics parameters will be
linked by OEMs to help AMEs to meet the overall SCN improvement objectives.

b) Other AME service providers had not been included in the test previously will be invited.
This will meet the player development intent, as intermediate linkage.

c) Other airline operators would consider Crystal-1 as an important system technology

enabler for their future development will be treated as partners for a final linkage.

4.2.3 Capturing players focus through Crystal-1 prototype

This framework will direct the research projects to seek the necessary proof for the cases
although different input formats will be gathered. The Crystal-1 design represented an initial
form of alignment amongst the AME industry, maintenance planning and airframers for M-

theatre conceptualised ERP extension demonstrator, as shown in Figure 4.2.3:

Crystal-1 Demonstrator

Agent purposed features
Pattern recognition display
Support maintenance reliability
improvement

e On-line access to the ERP
information

¢ Frontline engineers usability

Figure 4.2.3 Crystal-1 prototype for M-theatre testing
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4.3  Tangible Measurement and Process Variables

Using the Crystal-1 for Airline AS OTP measurement it was able to directly captured data at
the point of departures (in airport ramp). This approach, as shown in methodology step 3 in
Figure 4.1 for field data collection is innovative in ERP extension. Not only to demonstrate
the use of extension toolkit for the AME players but also to by-stand the actions through
decisions aligned in Table 4.5.1 and learning from previous ERP adoption experience. It has

initiated a work mode change within participants, in terms of context awareness.

4.3.1 OTP performance improvement in higher utilisation range

Crystal-1 support a new method to push SCN data to the frontline AME users, this can be
compared with the CPFR rated operation in high utilisation fleets (e.g. freighters in Case 2
design). The following activities are measured for improvement (in Case 3 data collection):

a) Tracking maintenance tasks communication has been improved while compiling the “to-
do” options to share the information. Instigation of systematic mobile deployment plan, so
that back office information can be offered, that was unprecedented in AME operation.

b) The deliver speed of spares to designated location has been increased so that the CPFR
concept can be instigated and applied in the task oriented maintenance service industry.

c) This enables up-to-date inventory reports and alleviated the problem for the front line
engineers who might not be trained to deal with the spare demand effectively, the time

taken to get a spare would be significantly reduced.

Each step taken through Crystal-1 demonstrator was aimed at addressing certain issues

identified that have caused flight delays in the previous flight despatch studies.
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4.3.2 Delayed performance analysis

Using Crystal-1 supported ERP extension the AAME would be able to achieve improvement
based on operational targets: faster routine maintenance, accurate trouble shooting for ad-hoc

maintenance, on-time delivery of value adding service as detailed in Task-Route matrix

analysis (Ref. Section 3.3). The overall goal is measured by the OTP delta time d by adding

the delay time deviation d of the 3 sources where frontline engineers will encounter in each
Task-Route deliverable:

d oTP =d (schd maint) + d (ad-hoc maint) + d (renovation process)

These expectations would become the numerical goals, aligning AMES to overcome
difficulties encountered by maintenance staff in the frontline in the high utilisation portion.
With this new T-R analysis matrix, the AME workgroup expects to enhance contracted service
providers’ mutual communication. The work group agreed that Crystal-1 enabled ERP
extension should tackle the following inefficiencies in the system:

a) Unable to communicate key maintenance data through walkie-talkies. A survey revealed
that this has contributed issues in all Tasks-A to C deferrals for Route-1 by 10% (standard
deviation s.d. 2%) [Ref. Case 3 improvement targets Appendix Il section 111.4.1].

b) Slow to return to the maintenance bay for data analysis to be done in back-office. A
survey revealed that this has resulted in issues for Task-B deferrals for Route-1 by 10%
(s.d. 2%) [Ref. Case 3 improvement targets Appendix Il section 111.4.2].

c¢) Inefficient to handle large amount of data outside the scope of the printed work card. A
survey reported this has contributed to issues for Task-C deferrals in all Route-1 to -3 by

10% (s.d. 1%) [Append 11 section 111.4.3].
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4.3.3 Data collection design for M-theatre visibility

Through the cases designs, the M-theatre instrumented several qualitative interviews with the

frontline engineers, and the feedback are tabulated in Appendix IV.2 and summarised in

Section 6.1.2 for results analysis. Four areas are being focused for AME player and it has

been decided that some data are to be shared with the competitors:

a) The definition of mobile supported theatre roles related to maintenance applications would
be given at the beginning of the questionnaire because the CELS concept is new to them.

b) Each question for M-theatre functionality in the questionnaire was refined with the AME
group consensus.

c) The term “wireless device’ in the questions about customer interaction methods used was
explained further by giving examples.

d) Each mobile maintenance definition was rated with a five-point scale instead of binary

scale for more qualitative message, this also included the competitor’s views.

4.3.4 Linking collaboration opportunities as institutionalisation process

Comparing the task-route analysis within the M-theatre concpet, Pyka and Kuppers (2002)
have provided good institutionalisation checkpoints for the industrial network. The
accumulated benefit of ERP extension in the theatre environment captures all the CELS,,
CELS; and CELS, involvement for real-time information feedback to support task
accomplishment:

a) Players will connect flight operation plans to actual maintenance (Case 2 condition).

b) Users will capture specific types of technical data and information (Case 2 condition).

c) Frontline engineers will link problematic areas to effective rectification (Case 1 condition).

d) Measurement indices will cover the Route-1 to 3 features (Case 3 condition).

Page 58



If a linkage can be built using the institutionalisation process as defined by (Pyka and

Kippers, 2002) for each case this will constitute a strong argument for the concept integrity.

4.4  Validation of Research Methodology

This is through continuously writing the case studies (and some are published as journal
papers) to check if original concept meets the academic and industrial improvement (Yin,
1994). Hence the methodology will include the technique to check if the results would

support the following validation process.

4.4.1 Construct validity

The construction of appropriate operational measures for the M-theatre concept relies on the
knowledge gaps identified in the literature reviews. This helps to find out what measurements
could be used. The proposition of this research is a collaborative action approach which
should be adopted for the benefit of AME companies with cultural awareness and tangible
improvement. After meeting with the managers in the AME SCN, it was confident that the M-
theatre theory was created from a valid operational OTP shortfall (an apparent problem) to a
networking issue (hidden problem) for alignment. This is a logically sound construct and is

appropriate for case studies (Yin, 1994).

4.4.2 Internal validity

The internal validity sits within the research project progress. The aim is to acquire certain
credibility based on the casual relationship in an explanatory sense. The analytic tactics for
each case is to use explanation building and then searching for the causal relationship (Hussey,

1997). Hence the cases are to be analysed at their termination phases and their conclusions
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linked to the other cases. As a whole, this progress could be monitored by observations in the

extension process hence the results are controlled and are compared with analysis logic:

w Matching with M-theatre Different from the M-
Controllability goals theatre goals
Consistent with the approach Relevant for theory Explain, or reject the
or controllable in the case building and linkage approach
Deviated form the approach or | Reject Explain, or reject the
uncontrollable in the case approach

Table 4.4.2 Analysis logic for controllability and results

4.4.3 External validity

This portion of the research emphasises on checking the case findings, to validate whether the
theory could be generalised under the given assumptions. In this validity check the replication
of the new theory should be agreed on another reference site (local and overseas). The
approach was synthesised in the form of a maintenance service model so that other
industrialists could adopt it. Replication of theory could be tested somewhere else, e.g. by

showing that the institutionalisation process be used in another research.

4.4.4 Reliability

This requirement aims at illustrating whether the research could be repeated with the same
results, i.e. similar level of success. In this regard the agent (researcher) reported cases to

encompass all the details of his intervention and relevant findings. Then a later researcher
would be empowered for replication through Case 1 to 4 in operation, on the effect of focal

point of alignment.
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Chapter 5 Case Studies Summary

The four cases are originated from a local international Airline A and another private Airline
B. The linkage of each case to total M-theatre is through Hussey’s method (1997, p256). A
brief description states the situation followed by result analysis. Finally each case’s

collaborative characteristic will be depicted a final linkage in Section 5.6.

5.1  Cases Capturing and Criteria for Linkages

Through working together party interaction and the M-theatre collaborative supportive
framework, the agent (researcher) has completed four cases. Thus accomplished the required
deliverables with measurable of outcomes. The tangible-OTP improvement for the aircraft
fleet will be subject to progress analysis; and the situational awareness for the frontline

workers and the management are reported so that a new mode of work is evaluated.

5.1.1 Common points on linkages

All cases are subject to a linkage analysis for collaborative framework design (ref. Section
3.4.2) based on theatrical management factors. The propositions are set to use an OTP result
back-driven approach, i.e. the first L1 being a final performance related and the last L7. This
reflects the case linkage definitions that are defined by Section 4.1.2 CRAM methodology and

Section 4.3 tangible measurement against process variables.

5.2 Case 1 - Context Awareness Framework (Controlled)
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5.2.1 Carroll-Hung Method reliability improvement

The C-H Method has been established to provide reliability improvement to airline OTP.
(Appendix | details the work for Hong Kong and USA based airline) and its potential for
global and domestic airlines for such application. The principal activity of the C-H Method is
using a new pattern array to speed up reliability decision to support Task B type maintenance.

a) Situation Analysis

With competition coming from other technical management AME service providers in Hong
Kong and overseas, higher expectation from airlines demands the reliability tools to be
applicable anywhere. AAME wants any CELS partners to align the pattern of reliability
picture so that focused effort will be resulted for OTP related maintenance.

b) Initiative Addressing New Algorithm

The partnership arrangement allows greater assets utilisation while ensuring the distribution
network is responsive enough for high availability of components. This allows third party
players to work with the competitors to access the reliability data and do the analysis by
themselves. In this way, greater utilisation of assets will be achieved (Leung et al, 2006).

¢) Unit of analysis - User interface of innovative method

The use of the C-H method is a success in both academic and industrial dimensions, also the
competitors are willing to change from their critical viewpoints to closer connection and
contributed in the knowledge where the new method is developed, tested and finalised.

d) Brief Conclusion

Compared to other reliability tools, the C-H Method eventuate real benefits in AME. Context
awareness from Airline A institutionalised a change where SCN can be enhanced through
identification of rogue aircraft components. Airline B marketed it as a smart maintenance tool

to help Boeing, Airbus and Northrop-Grumman airframers.
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5.2.2 Case 1 linkage to M-theatre model

L1: Software as key reliability tool is crucial with features and knowledge gathering, and
training needed for proper mobile integration support.
The case for the CELS; » is depended on the mobile display using Crystal-1 deployment in the

M-theatre. The nature of the software is to encourage player involved context awareness.

L2: Task accomplishment through mobile computing is considered as the first priority for the
feedback in OTP performance management.

The benefit is not limited to Route-1 or -3 processes because it has given a long-term effect to
all other processes. The AAME A cannot accomplish and advocate all reliability patterns

alone, they need to share it with the upstream suppliers.

5.3  Case 2 - Content Extension for ERP (Demonstrative)

5.3.1. Portable maintenance aid system

Airline A has a fleet of 80 aircraft and does not carryout the actual maintenance activity. The
overhaul, transit check, component repairs are outsource hence organisational boundary for
aircraft OTP management is critical. The delayed departure due to awaiting completion of
routine maintenance could be alleviated using mobile ERP extension approach.

a) Situation Analysis

The MWM experience for heavy maintenance on tasks, they are converted into aircraft
departure checks. The higher utilisation of the fleet puts pressure on flight dispatch tasks.
Hence this prototypic demo is staged in the M-theatre for OTP improvement with Crystal-1

features ERP extension connection and reliability results display purposes.
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¢) Innovation to Address Emerging Inter-firm M-theatre Issues

The initiative identified by this case is a system-application-intelligence approach in the
overall enterprise performance framework to secure the competitive advantage.

d) Unit of analysis - Human and machine adaptability to OTP process

The M-theatre toolkit addressed the OTP issues at the inter-organisational level, through
development of new user interface for AME players. Crystal-1 features are refined using
Apriori correlation to define the basic building blocks of inter-firm collaboration.

e) Brief Conclusion

This study is important in the vast open area in Chek Lap Kok Airport with complex
interactive relationships between CELS. It has forged the effort of connecting loosely linked

ERP data (Chan, 2005) for real-time information transmission.

5.3.2. Case 2 linkage to M-theatre Model

L3: Capturing of trouble shooting data and hardware wireless framework can change
people’s view about ERP connectivity for the task planning information needed.

For Task B ad-hoc nature support a large number of data sources will be provided by the
increasingly connected airframers (makers) and suppliers information. The suppliers of the
specific aircraft type data has different formats which are covered in ERP extension with
unchanged ERP codes. The complex technical data should be transmitted to the front line
staff as efficient as possible, that will include detail repair instruction steps that can be

marginally performed in the M-theatre capacity.

L4: Frontline staff can link to back-office reliability management perceived benefit using

portable maintenance aid support tool as an acceptable means of communication.
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The frontline troubleshooting Task B working party has mutually understood the CELS
situation and the sponsor’s instruction. The mobile toolkit can make a difference for effective
defect fixing, under the perceived and stated conditions. For Task C, the participant who
defines the interface would test the systems first due to a wider scope between AAME and the
suppliers’ Route-3 path (Ref. Appendix 11.6.5 for the correlation factors setting). Hence it is
theorised that:

Focus of alignment = Process and ERP extension matching in a remote access point

54  Case 3 - Measuring Utilisation-OTP Dilemma (lllustrative)

5.4.1 Business process engineering framework for OTP

a) Situation Analysis

AME’s OTP improvement incentive has driven the AME players to response more proactively
to a jointly developed PMS system. This supports contract maintenance industry with key
performance indicator (KPI) for new service requirements. One necessary condition identified
for critical process is KPI indexing and reporting.

b) Innovation Initiative Addressing New Inter-firm Arrangement

At the early stage, the actors Telationship linked to various players. The personal connections
already created can be spreading with new work process and knowledge sharing routinely
between the firms. This allows players to learn more quickly together.

¢) Unit of analysis - Process performance measurement alignment

Formulating a strategy to leverage key influences in M-theatre environment can influence
other players that are not prepared to share. A newly forged relationship allow AME’s and

suppliers to secure collaboration at the inter-organisational level.
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d) Brief Conclusion

Through an extensive in-depth analysis of OTP KPI’s, the agent has led the group to a
proliferation of new inter-firm arrangement. In practice, Airline A purchased more safety
replenishment stocks and new maintenance arrangement as a result of this study. The OTP

improvement enhanced ERP extension success accumulated from previous cases.

5.4.2 Case 3 linkage to M-theatre Model

L5: Business process in critical OTP steps depends on player awareness of the Last Mile
definitions and CELS opportunities to meet the final performance targets.

Routine Task-A scheduled maintenance last mile management has a player perceived
characteristic. Its location and coverage for CELS,, players are important considerations. The

OTP steps will be measured by the agent§ contribution linking to each player’s company in
the AME who are interested in M-theatre will have a fair chance to close to a final goal. The
nature of last mile is measured by the users, especially CELS3; and CELS, but not by the

customers (Ref. Appendix 111.8 for question setting).

L6: Understanding of critical path management for resolving the constraints depends on
player focus on the process smoothness (path management).

ERP effectiveness shortfall as depicted by Chan et al (2006) could be associated with the
increased outsourcing activities with unlinked ERP systems from individual players. The
larger scale Task A process constraints must be defined up-front but if uncertainty kicks in,
task accomplishment will be depended on Route-1 and -2. Hence, path management is a key

factor to critical process success.
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55  Case 4 - CELS Collaborative Support (Descriptive)

5.5.1 Contract engineering logistics service overview

This project was designed to manage the maintenance service SCN for the understanding of
highly specialised core competence driven production domain. The CELS (Leung, 2004)
network and industry landscape has many traits in different players. Dixon’s (2002) common
knowledge for learning pattern and Phaal’s (2003) technology roadmap started the CELS
strategy analysis and specifications for the expanded ERP applications.

b) Situational problem analysis

The connected AME process offered an important area for contract maintenance service study
in customer airlines. The engineering manager identified this area as an important business
arena that requires some re-definition. The existing functional silo phenomenon and the
disconnected processes require a major overhaul.

¢) Innovation initiative new inter-firm arrangement

An initiative is used to redesign and restructure the current practice of AME function in-source
or outsource decision. Since the complexity of tasks and inter-connectivity in decision making
across the organisational boundary, a combined outcome of ERP system and process
knowledge management is proposed. This approach institutionalised an infrastructure for data
as well as special knowledge to benefit the enterprise-wide employees.

d) Unit of analysis - players engagement

The dynamic AME market and the new entrants forced existing firms to examine the inter-
firm arrangement for competitiveness. This initiative confirmed that inter-organisational
agreement will face dilemma in many performance aspects ref. Christensen (2002), but from

the AAME perspective it is good to have more choices in the region.
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e) Brief conclusion

After the CELS study the AME production network is perceived by many AME managers a
connected system. This new configuration has been set in place with the extended enterprise
envisaged. The players who are keen to align ERP interests will stand on same ground (more

solid as opposed to the “The cloud” in Section 2.6.2).

L7: A collaborative approach to integrate mobile applications in out-sourced work for the
participants to gain value through adoption of the model.

This gave rise to a coopetitive requirement, making players’ will to test the M-theatre toolKkits
in the high utilisation environment. The knowledge, connection and effectiveness between the
frontline staff and the back office transfer are enhanced, so the value of ERP extension is

demonstrated (Ref. Appendix IV.1 and 3 for questions setting).

5.6  Final Linkages to M-theatre Case Studies

Finally, the projects deployed in the selected reference sites as in the four cases in Airline A

(locally in Hong Kong) and Airline B (in Columbus Ohio, USA) as summarised as follows:

a) Context Awareness - both airlines benefited with the AME-networked processes. Airline
A case showed sustainable development linking to their ERPs. Airline B progressed in
frontline engineers’ use of the framework for L1, L2 to L3 linkage.

b) Content Extension - the units of analysis in two airlines identified that all possible ways of
dealing with the direction of ERP data expansion depended on the nature of the player
acceptance and sponsors alignment in the AME, as for L4, L5 to L6 linkage. Hence the

overall theory construct is reflected to the major findings of this research.
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In Figure 5.6 the connection of cases and the M-theatre linkages resulted in mindset changes.
In that path the institutionalisation effect is taking place so that the cases are linked from the
beginning, for a short process on reliability improvement, to the actual ERP extension itself
for the content expansion and outsourcing selection. Finally, the connection into a new M-
theatre concept paved the way to drive context awareness needed for the OTP improvement.
The following path illustrated this relationship from L1, L2 to L3 linkage and L5, L6 and

finally L7 linkage:

Ll Agent
- > llaborati Hig
Context L2 Crystal-1 design collaboration
Awareness

OTP-PMS design

1 C-H Method design
. " RS CELsforoTp @
A
|
|
|
|
|

Content Extension

Figure 5.6 Analysis units linkage back to the problem formulation

The connection of cases and M-theatre supported the final argument for the adoption of for
L7. Thus the whole chain of institutionalisation path is consolidated through the connection
of linkage roots from each case. This has fulfilled the analysis required for the empirically

captured data in the field, as required by Yin (1994).

This result is important to prove that if there exists a focus of alignment, that can be exist in a

form of linkage. It must be useful to adopt the cases (projects) results independently and
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match with the basic task-route matrix for the intended research topics. Therefore, the

resulting path is characterised for the following features:

a)

The toolkit and the agent’s involvement in the classic action learning process (Ravens,
1984) which means that the original design of research to make use of ERP extension has

demonstrated the required level of understanding between the parties.

b) A critical analytic process deployed at the alignment junction points in SCN so that the

progress is no longer depended on the initial ERP capacity but it will be bundled with the
growth of knowledge with the progress and perceived importance of the tools (e.g.
Crystal-1).

This concept is not likely to be limited to AME usage, it could also help the maintenance
industries to visualise the collaborative opportunity model to enhance understanding of
player collaboration. So that the two routes of institutionalisation process [Figure 1.5
route a) analytical data and route b) case empirical data] can be deployed in parallel to

enhance understanding of CELS collaboration.

With the inclusion of competitors (both in AME and ICTsp arenas), the agent took up an

arrangement for the subtle role of competitors as a potential collaborator. This suggestion is

valuable for future research on the coopetiton analysis of collaboration. Through this

approach, the role of focal point of alignment has been demonstrated in a high asset-utilisation

and complex logistics scenario entangled by systems and process issues, and finally

opportunities are identified for improvement.
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Chapter 6 Results Analysis

This chapter captures the overall research results and correlates the observed improvement to
the ERP extension model through content extension and context awareness. Also, the
progress of institutionalisation supported by case linkage logic flow is syndicated for the task-

route model validation.

6.1  AME Network Performance Improvement

The results of content extension through context awareness are analysed by case validation in

two airlines (in Hong Kong and Ohio, USA). The framework strengthened AME players’ use

of ERP for higher performance and to gain greater competitiveness in two categories:

a) Real time support for user applicability may not need to follow the standardised
development paths under the multiple players loosely connected ERP situation.

b) Increased awareness and interface can tighten players’ cohesion through the -SUCCESS-

cycle. Frontline maintenance staff effectiveness can be improved.

6.1.1 Tangible OTP improvement in Airline A

A survey to Airline A for OTP results showed early success of the Crystal-1 application (Case
2) in the frontline environment. This covers the necessary changes for the process depended
on real-time data transmission significantly better than the existing tools. The results was
impressive on the high utilisation portion for highest 11.5% improvement and not much so in

the lower utilisation portion, maximum at 4.3% only. This was due to a logical use of the
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maintenance troubleshooting data and arguments to support reasoning incorporated, hence the

higher utilisation portion benefited more, as shown in Figure 6.1.1:

OTP Performance
improvement

Measured by 5% delay
rate improvement on
the low utilisation zone

A

Results to shift the curve to up-&- right

low flight Measured by _10%
hour zone improvement in the

f . high utilisation zone
high flight

hour zone

>
Aircraft Utilisation
(Measured by no. flight hours per day)

Figure 6.1.1 Performance improved on the high utilisation end

The following table depicts the flight despatch improvement of AAME A throughout the

project. Upon completion of M-theatre deployment test for Route-1 Task-A and -B, a set of

OTP performance data are collected for evidence are showed as follows:

Airline A Before M-theatre After M-theatre in Projected deployment in
freighter OTP selected process all T-R definitions

High utilisation | 89.5% (s.d. 3%) 94.3% (s.d. 2%) 96.5% (s.d. 1%)

Mid utilisation | 93.3% (s.d. 2.5%) 96.3% (s.d. 1.3%) 97.6% (s.d. 0.7%)

Low utilisation | 96.7% (s.d. 2%) 97.4% (s.d. 1%) 98.2% (s.d. 0.3%)

Table 6.1.1 OTP survey results after collaborative framework study

The context awareness for business process study method (Appendix 111 for details) has

resulted in freighter OTP betterment. A significant improvement was evident over the

traditional process. The projected PMS framework (Chan and Leung, 2006) is expected to

deliver greater performance gain as oppose to the approach proposed by Neely (2003).
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6.1.2 Survey to frontline AME engineers collaboration

Upon completion of M-theatre deployment test, a survey was conducted to the AME frontline

engineers. The analysis result for the critical process feedback is to see if anything in the ERP

extension concept can help the maintenance process for the OTP target, hence their overall

effectiveness improvement was measured (derived from Appendix 1V.2. baseline questions).

The following table summarises the feedback from 40 frontline staff for the results of all

routine, ad-hoc and value adding maintenance processes in Table 6.1.2. The shed areas

indicated appropriate case linkages between cases that can be repeated in the survey.

Crystal-1 Real Time Support Improvements

© © N o g~ w DN e

I e o =
> w b P O

Conclusion: @ Much needed

Business process - what is expected?

Critical OTP steps - what factor is critical?
Critical path management - which part helps?
Resolving constraints - can be optimised?
Maintenance data sources - most important?
Hardware wireless tools - generate changes?
Working parties - linked can be made?
Management expectation - perceived benefit?
Competition hardware - comparison?
Competition user interface - crucial differences?
Task accomplishment - enhancing feedback?
Mobile performance - for extending ERP?
Knowledge gathering - helps trouble shooting?

Training - mobile support technique on?

Content

65%
55%
58%

59%

29%
59%
88%
36%
61%
12%

21%

7% @
43% @

0000 |

Nice to have but not a necessity

Table 6.1.2 Real time maintenance support results survey

Speed

61%
78%
93%
88%
97%
78%
66%
92%
31%
98%
23%
39%

69%

00000000000 8@

53%

Flexibility

34% @

60%
61%
12%
99%
34%
88%
39%
67%
87%
89%
72%
79%

45%

000000906086

@ No need
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These results reflected the connection of the survey feedback by the frontline engineers in

different stages of the project deployment, as detailed in Appendix 1V .4.

6.1.3 Conceptual appreciation of M-theatre in Airline A

The ERP extension concept gave rise to opportunities to maximise ERP capacity and the task-
route analysis facilitated overall system changes. Capturing the C-H algorithm which was M-
theatre-dependent and then the Cryatl-1 demo which was process-dependent articulated the
cycle of ERP extension. This is opposing to the other forms of ERP extension deployment
from the existing systems. In Figure 6.1.2 it summarised that C-H Method has instigated the
context awareness, followed by the expanded ERP applications into content extension, and
then the process is rounded-up through context awareness. Hence the institutionalisation

process enriched the M-theatre operands:

oTP Early result_s of ERP
i Extension in
Process Maintenance
Performance g C-H Method theatre
Sstems g fg:'g A
Appreciation bﬁﬁs&é‘ff\ \ . (ﬂ#‘%&i{ :
4 o = C-H Algorithm

R e
e I gy Ly B |

leet level — aircraft level engine level - sub-assembly leve |ece_-: evel t
Fleet level ft level gine level b bly level = piece part level MWM Ui = 12n( in){ E ij 05
Nt i

Existing ERP Content AME Context
ERP Extension Awareness

Figure 6.1.3 C-H Method augmented M-theatre support framework

Source: Leung and Chung (2005), Systems and application development for portable maintenance aid (PMA) - A

performance perspective, IMTM, September 2006
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As a means to push the process improvement to frontline staff, the M-theatre has become a
recognised trademark in the collaborative framework. The use of the advanced reliability
algorithm for pattern visualisation to “effect” accurate maintenance. As a whole the AME
process change was proposed for Route-1 AME workflow for improvement. The AME
management bought in the concept of T-R matrix for core competence analysis and ERP
deployment to consolidate their positions as new AME SCN networked players, rather than
traditional one-stop-shop value process (Paronili, 2000). This institutionalisation process

follows the algorithm, method and finally the OTP improvement in real life operation.

6.2  Case Linkage

6.2.1 Sequence of to build the M-theatre theory path

This study uses an array of source-evidence data captured from the four cases. Connecting
their contributions in each case (ref. Section 3.4), so that it could be syndicated by the focal
point of alignment through the linkages to complete the institutionalisation process. This final
linkage will meet the four levels of considerations (Section 2.1) for competitors, deliverables,
performance and contribution in the industrial network (Pyka and Kippers, 2002):

a) L1to L2: The linkages are set to understand the AME landscape evolution over time for
the research initiative. This included a significantly improved process from the basic
algorithm only understood by the reliability experts (content) previously, making it a
frontline usable tool for the maintenance staff knowledge expansion (context) for daily
operation. Hence the agent could fill up the institutionalisation table as “Prepare &

initialised”, “Facilitated” and “Original” and “Basic” as in Table 6.2.1.
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b)

c)

d)

L3 to L4: The linkages developed for critical process allowed the frontline staff to express
their needs for potential mobile gear design. The emphasis was shifted to context of use
improvement from basic technology. However, it is observed that from linkages 3 to 4
there had been an odd situation that further development of the performance measurement
focus was “Rejected” by the competitors due to a lack of definitions in the high utilisation
portion of application. Table 6.2.1 is then filled.

L4 to LS: After deeper understanding of M-theatre towards Task A, B and Routes 2,3
processes, a better overall OTP improvement is envisaged. This included the initial data
acceptance as the institutionalisation concept kick-started the players participation for in-
source and outsource decisions. So that in the Table 6.2.1 the main progress was from
“Established” to “Coopetition achieved”.

L6 to L7: The argument “articulating the co-operation” is a valid feedback for OTP
performance management and practice change through the frontline engineers’ cultural
change in supporting the mobile-accessible M-theatre concept. Hence the proposition of
M-theatre development, improvement tools demo, ERP extension testing and finally result

linkage in Table 6.2.1 has been marked as “Institutionalised”:

Cases: "% " | Competitors = -='K‘e)€dbli’¥?r§hl&‘ Eerformann&'f@l&&xﬁuhon i
C-H Method "> e e
PMAS = Contented Satisfactory | Insisted
Performance | Rej LB\ llowed Coopetitive | Investment fund
CELS Develo 1 LS on i 1sed
achieved L7

Table 6.2.1 Multiple case linkage from L1 to L7 for institutionalisation
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The author experienced a reciprocal effect while applying the T-R analysis in which the player
management tactics was refined. Initially, the author was unaware of players’ issues in the
context. The commencement of T-R analysis has revealed the many facets of the player
management cycle, the boundaries of Not-to-do’s (ref. Figure 3.3.3) and the lesson learned.
This kind of awareness could not be accessible unless it is enacted through action learning as
methodised by Revans (1993). It is found that the higher the awareness of player
characteristics, the better for an agent to echo in tactics refinement. Such reinforcement of
his/her ability to practice T-R analysis will result in a higher confidence in filling Table 6.2.1.

This stage is regarded an advanced level of institutionalisation understanding.

6.3  Reinforcing -SUCCESS- Player Management Theories

The enhanced Diamond Model with competitor input as an active partner in the business
cluster of SCN affects the M-theatre design. Sometimes opposite comments are introduced
but this helps to exploring new methods. The agent has to converge the comments, inputs and
the interfaces to adopt the competitors for certain selected paths, this effort is vital for

outsourcing policy changes as finalised in Case 4.

6.3.1 Taxonomy for AME players connection

The end result of the case linkages is to follow the project progression in the M-theatre for
industrial needs and to create the necessary taxonomy for the academic needs. The industrial
result has been demonstrated in the JIMTM paper and the C-H Method algorithm (which has
won an Engineering Excellence Award for the users in reference site Airline A) signified the

achievement through the concept of ERP extension. The taxonomy of institutionalising ERP
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extension has therefore been proven in the vigour of the methodology, as a whole, by the three

pillars of player involvement on system, application and intelligence.

The rapid development of logistics chain in global operation brings forward a lot of research

opportunities for the step-by-step adoption so that M-theatre hardware demo will defines the

software (and interface) capacity as follows:

a) Logistics alignment (CELS topology for the contract work requirements) can be applied in
the maintenance businesses and any other industry with similar nature.

b) Relevant updating of the maintenance to technical information available from the OEM
since the service providers work on mobile support in the critical process of maintenance.

¢) Rapid diagnostic of aircraft reliability and maintainability issues as well as to resolve the

supplier quality issues using the C-H Method as a guideline.

6.3.2 Leading the transformation from competition to coopetition

Initial findings suggested that competitor should be progressively uninhibited (Dixon, 2000)
for sensitive discussion, because this helps future co-operation. The ERP extension is to
develop relative positions of competition and collaboration in the AME logistics network.
Involvement of competitor in the C-H Method has identified and initialised a resolution for

“Win-Win” coopetition.

6.4  Results Validation and Reliability

Reference Section 4.4 the task-route model has been subjected to validity and reliability

review. Two approaches are analysed and reported through ERP extension:
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a) Validity - the mobile workforce applied in M-theatre has fulfilled the construct validity for
the model logic flow as reflected by the cases results linkages. The internal validity has
been observed with a positive OTP improvement in relation to the task and route
specifications in different maintenance process and engineering logistics arrangements.
This follows strictly with the case design criteria in Section 4.4.2 for goal matching. The
external validity is based on the improvement recorded in both local and overseas airline
companies, each has different inherent culture and operational environment.

b) Reliability - This is reflected in the improvement of OTP in the high utilisation range of
operation. This agrees with the different task and route combinations by the research
design, as it was focused for this research. Also, the narrow standard deviation measured
confirmed the high reliability gained by this research methodology based on ERP

extension theme.

Finally, the validity and reliability supported results stated above has confirmed that the AME
players collaboration roadmap. It can be viewed as an alternative potential to the standard
Porter strategy (1996) and Seifert planning (2003) focuses, in an attempt to maximise the ERP

capability in the specific industry.
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Chapter 7 Discussion

The M-theatre conceptualisation was set out to address the deeper issue of OTP-utilisation
dilemma by shaking up fundamental issue of “AME companies have different ERP
configurations and different ERP yet-to-deliver issues, how can players acknowledge shared

benefits in using good ERP data to meet tighter OTP requirement ?” in the industry.

This research framework has successfully reduced organisational burden and network stress
through a series of cases and projects. To overcome the difficulties experienced in the CELS
institutionalisation of ERP extension, a few salient points are captured:

a) Accomplishment of case studies necessitated the definition of ERP extension activities.
Demonstrative prototypic toolkits and interfaces in crucial process (not in general process)
are important for the researcher to get along with the frontline staff.

b) Conceptualisation of major value adding maintenance processes constructed the theatrical
topology. The tasks and routes definitions setting involved in the contract maintenance
network were not straightforward.

¢) The business process improvement targets with ERP deployment trends, roles of suppliers
and competitors (existing and potential) in the SCN must be clearly set.

d) The key findings of each case should be linked to the theatrical management factors. The

agent should overcome the take-it-for-granted mentality between the case owners.

7.1  Contract Engineering and Logistics Service Coopetition
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The ecosystem of AME originates from the generic contract manufacturing theory (Chan and
Chung, 2002), but different types of services demanded suitable competence of service
providers (Hagel, 1996). Transformation of the maintenance industry structure has shifted
from a "do-it-all-in-house™ mentality to "contract-competence™ competition (Sturgeon, 1999).
In the AME operation, service oriented KPIs are important (Kaplan 1998; Neely 2001) as the
AAME has the final responsibility, however, the CELS firms should now be more motivated
through the ERP extension framework. The nature of the contract service agreements has
many new problems in various stages, so this research tackled issues that are gradually
evolved. Finally the following hurdles have been resolved:
a) Role change - positions in SCN and service hierarchy interchanges between the partners
and competitors which may upset the balance but with the extension tool, it is more equal.

b) System evolving - system enhancement in functionality and technology to meet nowadays

business needs in the fast-changing world is a challenge, aligned decision is the key.

c) Process obsolescence - old processes due to a change of business need and the emergence

of new technology could expose inadequate knowledge in elsewhere and diverted the
research to low efficiency progress and poor quality of deliverables.

d) Discontinued trust - the worst case scenario is loss of trust in a firm-to-firm level, the

researcher should avoid this situation with any player in any reference site.

Experience in AME has revealed that the SCN dependence diminishes as it moved down the
chain. In the third or fourth layers of the chain departed from the baseline aircraft asset, the
focus may changed and not with the OTP anymore (Leung and Chung, 2003 on CELS

characteristics). Hence, this new work concept alleviated the above negative impacts. Also,

empirical evidence (Appendix Il details) refuted the traditionally “either a collaborator or a
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competitor” clear-cut identification (Sturgeon, 2000) towards a mixed relationship. Now it is
defined as "coopetitors™ that has both traits in the contractually bind SCN. This will be further
elaborated in future researches to look into issues such as:

a) AAME § operation planning and real time maintenance info gathering - should it be kept

exclusively in-house? What are the relative value adding functions to be explored?

b) Trust in AME partners - should it be built and maintained along with competition, so that

deeper nature of coopetition can be revealed?

The M-theatre articulated contract service provision by the characteristics of the ERP rapid

connectivity which included the contribution of the competitors, never attempted before in this

scale. This fits in the void of a missing piece of jigsaw puzzle in the Diamond template.

7.1.1 Limitations of the existing model

The M-theatre method examined the significant progress of the service SCN using different

theatre arrangement techniques and how issues could emerge under the perspective of ERP

Extension. This method is vital for empirical data gathering but this approach has a few

limitations as listed in the following:

a) Companies that are depended on merger and acquisition are not applicable for the
transition from CELS to collaborative logistics process.

b) Companies have not recognised the benefits of collaborative SCN may not be interested in
the institutionalisation process (Bose, 2002; Harvard Business-Update, 2000).

c) Companies who are positioned outside the initial players’ definitions for the M-theatre test

might have been excluded in the collaboration opportunity model (Chung 2003).
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d) The AME that have dissimilarity of characteristics in the maintenance rather than generic
commercial aviation e.g. private corporate jets (Holloway, 2003; Zikmund, 2003).

e) Players’ roles have not been defined with a reasonable timeframes due to situational
constraints or not fully analysed, or players don’t have business-wise intuitive (i.e. not a

pure business environment in semi-open aviation services markets).

7.1.2 Possible M-theatre enhancement by further ERP extension

The shortcomings of the CELS network can be enhanced if different customers are satisfied.

Christensen (2002) on “Inventor’s Dilemma” emphasised that divergence from conventional

ICTsp development approaches may risk failure. So if it could be modified through:

a) Waterfall models - the Routes 1~3 study was a simplified version just to tackle the critical
process only but not for the who process, e.g. the Not-to-do’s, and

b) Structured implementation methodology - the demonstration Crystal-1 is not comparable
to the structural mobile kit evaluation and detail spec establishment.

As then, driving the ERP deeper into AME organisations would result in more functionalities

for more potential customers. Extending the footprint beyond the core ERP functionality has

to trade-off between “best of breed” features and ease of integration, either way is difficult.

History has told us that ERP has continued to expand, blurring the boundaries of core
functionality and process ownership. In fact many added modules and features offered in the
original ERP suite have steadily grown over the past decade. For AME users, consolidation
within the software industry is having a broader effect than just on ERP itself. This research
has a profound effect on the enterprise application and ICTsp landscape. How ERP extension

versus “best of breed” decisions are fundamentally made. It is expected that more companies
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are exploring the limits of these boundaries and weighing decisions to balance extension

efforts and player acceptance against extended features and advanced technology available.

7.2 Critical Success Factor to Institutionalise Network Coopetition

First, get the concept right. The CELS concept initiated a powerful argument for mobile ERP

extension in the maintenance network. The constituents in the simplest form of representation

should exist provided that the setting of the topology is agreeable with the players. The M-

theatre research developed a flow of integrated innovation. To visualise the critical success

factors for ERP extension, the system adoption criteria for M-theatre environment has

matched the following innovative prototyping method usable for ICTsp:

IT performance facets Systems-application intelligence
(O’Brien [14]) transmutation

PMA spec reform for
critical nrocess testina

PMA spec analysis
& selection

L1 Production
network IS formats

0 =

L2 Nomadicity

L3 User appreciation

optimised CELS connectivity between
front line & boo interface

seamless nomadic operation with
suitable scale of equipment

carefully tailored on-board
hardware/software couple

R

Prototype
design

=

PMA tech
demonstrator

Applications Go or No-go

Go-& no go gauge to content extension as a means of coopetition

Figure 7.2 Three-Level ERP adoption c.s.f in M-theatre

gauge

A

Source: Leung and Chung (2005), Systems and application development for portable maintenance aid (PMA) - A

performance perspective, IMTM, September 2006

Second, follow the error elimination path to support theory development (Popper, 2003). As

oppose to conventional O’Brien’s Model (2003) for ERP development in networked
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companies that has a go-no-go gauge, the coopetitors participation served this purpose. Such
adoption appears to be uncommon in service industry (Botta-Genoulaz, 2003), especially on
AME businesses which runs on high technical contents of complex applications. This
confirming Chung’s (2004) collaboration model which relies on "network-process-systems-

performance”, i.e. another taxonomy to be further investigated.

7.2.1 Salient points in how to repeat the success

This is a group behavioural pattern against limited self-awareness. If there is no leader to
navigate the ERP extension project, it will stall due to lack of collaboration. This is like
“actors” competing each other for individual performance on a stage without a director. An
industrial champion should be nominated to shine at the beginning of each case. Together
they should bring other actors to experiment with similar process:

a) Replication of collaborative framework in one company, which all employees will benefit
from the extended ERP application.

b) Replication of collaborative -SUCCESS- and the task-route strategic move through the
volatile players interchangeable positions to strive for SCN OTP results, at where even
prior effort could not deliver (i.e. the high utilisation portion).

c) The external validity of a research design is to concern whether a particular set tools could

be generalised in another reference sites beyond the controlled case study.

7.3 M-theatre Theory Validation

According to Juran (1995, p281 to 354), guru of quality and management performance

improvement, Sensors and Agents are required to function to detect and connect SCN with the
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articulated process management. From the up-stream of supply logistics to down stream of
end customer requirement for integration, the agent carries a specific function ERP to support
a wide range of collaborative work. This would eventuate the options identified in the T-R
matrix improvement initiatives because the analysis work was intrinsic difficult for

explanation to the frontline staff at work.

7.3.1 Diamond Model to strengthen the Agent

The agent is designed to fit in to close the gap between the existing player characteristics and
its less defensive “role” to the competitors. The purpose of agent configuration softens the
complex nature in the AME SCN and sets the independent variables that are fundamentally

difficult to be defined with the assumptions and roles.

As depicted by Jurgens (2003), Mennecke (2001) and So (2004) the gap in the existing ERP is
dynamic, systematic, theory-linked guidelines for a successful realisation. Could it bridge by
an Agent? In the M-theatre the agent directs the configuration design, selection, customisation
and implementation plans for features:

a) Systems - to capture ERP concept developments in ERP system development, platform,
concepts, process algorithms, software and hardware foreseeable in pursuance of IT
supported SCN improvement opportunities.

b) Application - to render ERP applications directives, SCN development and methodologies
that can be supported by ICTsp. The process and effectiveness enhancements, global and
local network demand and strategic alliance.

c) Auaility - to entice users into ERP flexibility, mobility, sustainability, implementation and

evaluation for its extension with overall effectiveness. For companies that have committed

Page 86



to the adoption of certain type of ERP frameworks, agility will reveal the insights that are

emerged in other new users’ definitions.

Source: Leung T.S., Lee K.W. and Chung W.W.C., Systems and Application Development for Portable Maintenance Aid

(PMA), IMTM, September 2006.

This has proven that ERP extension institutionalisation is not just adaptation, codification or

optimisation but a series of interactions between the M-theatre players along with deliverables.

7.4 Triangulation of OTP Improvement

The logic of the M-theatre design, based on the traffic light analysis lit the ways for specific
requirement as synergy. The agent committed in the grey boxes for M-theatre deliverables.
The components of the model’s features will bridge the gap of knowledge for mobile

workforce behaviour and the associated theory of implementation.

7.4.1 The M-theatre in application context

As depicted by O’Brien (2003) the difficulty is how to make use of the ERP support to build
mobile workforce and then to fulfil the sponsor’s vision? Similar to ERP, M-theatre poses a
small but definitive portion of integration. To this end, the political alignment for either a win
or lose couple depends on the speed and flexibility recovered in the extensions:

a) Researcher has a view where LR meets the sponsor action.

b) Survey on users’ expectations (need/no need) completed the application expectation.

c) Extraction of certain success factors creates the double loop learning.

d) Coopition can be systematically evolved in the perceived competitive SCN.
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7.4.2 Further development M-theatre concept

To attain a significant efficiency improvement, multiple formats linking to supplement the

Electronic Flight Bag (EFB) concept in the cockpit is envisaged if could be based on the

prototype Crystal-1 design with its form, fit and function:

a) Matching more milestone points to business-system integration and demos in the
technology roadmap e.g. bigger screen for advance reliability algorithm.

b) More precise information sensoring, tasks capturing in theatre view to confined details
such as RFID/GPS for surgical precision logistics and technical control in all aspects of

maintenance work and future linkage to airframers’ and airlines’ systems.

7.4.3 Future research on Task-Route Matrix as a template

Gates (1999) predicted that ERP deployment and research effort is largely based on the three
levels of knowledge worker, business process and e-commerce. The refined model in Figure
6.2.1 successfully captured the 4-case synergies, and advanced the use of Diamond Model to
meet Gates’ (1999) proposition. In a way, this reflected that research is proven to have

internal and external validity.

The M-theatre concept, on its module for management performance development, has been
adopted industrial projects in the AME industry. This further supported the effectiveness of
the institutionalisation framework, not only used in the AME industry but also on other service
industry with similar set of assumptions. The refined model depicted below is the ultimate M-
theatre Model based on the data available in this research under the ERP extension argument

which constitute elements, but it could be expanded and refined:
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Figure 7.4.3 Proposed M-theatre Generic Template

Of note, another research student under the MISRU scope had adopted the principle findings
of the M-theatre’s performance definitions to instigate a new MPhil project "Design and
development of performance system in a dispersed supply chain network™. Also the generic
elements of this framework are being summarised as tutorial notes for master degree students

for logistics management network in Polytechnic University.

This research result has a profound influence for the organisations and parties who would need
to establish a fleet technical management for a start-up airline who has no prior experience in
dealing with the technical content and engineering logistics context. Following the above

results this will lead them to walk a smoother introductory into service of the aircraft fleet.
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7.4.4 Refinement directions

The collaborative matrix offered an attractive research background for deeper analysis of the
logistics paths and tasks. Limitation exists in the breath of the matrix coverage, for this
template it has only covered 3 logistics routes and 3 major tasks. How can be applied to other

service maintenance industries?

The answer lies in the matrix grand list that has been created for this research. In that it gives
insight for future research to find the following interesting questions:

a) How far can we achieve next level of collaboration between players?

b) Could it be the tasks categorisation for a further broken down? Or

c) Could the routes be expanded or re-arranged such that generic use of the logistics player

sourcing can be started?

With this template, another MPhil study has taken up the matrix to follow the same path for
logistics routes performance measurement on the routing analysis. The Task-Route Matrix
represent an initial attempt to build the roadmap of institutionalisation of ERP extension, it has
not been fully explored as the four case studies just examined two possible means for content

extension and context awareness.

7.5  Possible Applications Using the Repeating Units

The model could be used outside the AME discipline because the methodology, the Crystal-1

prototype and the player management paths are independent entities. With the task-route
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management and ERP extension techniques it can be defined for possible applications in

another industry, the best results are expected with similar actor-theatre settings such as:

c) Healthcare - the mobile workforce concept can be developed for healthcare in remote sites.
Not limited to the hospital or centralised medical centres but also supports the graphical
illustration and critical process management in a “treatment-anywhere” situation where it
is crucial to the live or death. For this way the -SUCCESS- characteristic has to be defined
for the higher rating of the customers, i.e. the patients.

d) Other maintenance service industry such as housing, shipping and land transportation
systems maintenance could employ the highly robust ERP connection nature of use, rich
information presentation in the graphical formats and linkage to the authoritative
information source. These features are crucial for the M-theatre concept to be employed
and the ICTsp roles can be elaborated owing to the similar nature of industry.

Finally, most of the AME players participated in this research project are aware that players’

collaboration is a must to substantiate competitiveness. This view is alternative to the

standard Porter strategy (1996) and Seifert revenue based (2003) approach.
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Chapter 8 Conclusion

An innovative collaborative support framework for ERP extension and the institutionalisation
of the process was proposed. This research underwent the institutionalisation process which
resulted in improvement of maintenance service performance and obtained deliverables with
measurable successes. In conclusion, this research has met the three objectives that have been

set and achieved the following:

a) Visualised collaborative opportunity model to enhance understanding of player

collaboration in the maintenance service domain.

b) Thoroughly investigated two routes of institutionalisation process to enhance understanding

of CELS collaboration by content extension and context awareness.

c) Offered an extended model in considering the subtle role of competitor as collaborator is
partially validated with suggestions for future research on coopetiton analysis of

collaboration.

A number of AME companies’ management highly valued the new working mode under the
collaborative engineering and logistics service as a higher CELS definition to be better than
the traditional view. A change from pure contractual to collaborative relationship is seen.
After this research AME management are willing to commit further support and investment
into the alignment process, with the help of the focal point of alignment, and this is also
evidence by their new strategy of outsourcing. The practical value of this research result in
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helping the AME industry to develop a new approach to conduct fleet technical management

and outsourcing has been demonstrated.

This institutionalisation model has also provided a portal for future research on coopetiton to
achieving a higher level of collaboration. In certain aspects this research validated Diamond
Model by context of use of theory, and refined it with the competitor’s role enrichment. The
initialisation of coopetitor management method has shed light on how and where it could exist
to extend knowledge for logistics network. As the theory still has room for further study, it

sets the foundation for a higher level research, i.e. a potential topic for PhD study.

This model can be refined and simplified to fit for other service-theatres so that participants
can gain value through adoption of the model features. The refined template offered a vision
and highlighted the importance of coopetition that helps the industry to understand more the
behaviour of players and allow supply chain network players to move ahead in the refined

model.
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Appendix 1
Case Study Design on Unscheduled Maintenance Improvement

JORET Sournal pager presenied to Polyl M3e. Class: FOQR Conference in Beifing and IMEC Conference in Toronfo]

I.t Advanced Reliabilily Performance Algorithm

The wse of Mean Time Between Unscheduled Removal (MTBUR)Y measwement is a haseline technigue Tor
Condition Monitoring (MY i aireralt relinbilily programmes. Muany airlines, component supplicrs and aicframe
manuluclurers apply MTBUR analysis because of its simplicity and jndustry-wide acceplance for contractual,
perfarmance and technical evaluation purposes, Owing Lo its aggregated nature, MTRUR alune has livle w offer for
showing the significant changes within a repairable component population. This case introduces the Carall Hung
Methodl, an innovalive approach for bridging the industrial practice of CM alerts for reliabilty improvement.
Through systenuatic mapping of modulaled tme-10-ailure patterns onto finger-print charts, rained engineers are able
ta scrutinise fife characteristics and then detect inherent issues by making reference to a C-H pattern guidebaok,
Applicalivns a1 (wo sirlines have proved the methad to he simple and effeeiive because the C-11 algorithm and its
unique failure pattern examination techaique involve mitorall syslem knowledge and logistics faciors in developing
component improvement plans, Possible refinement of the C-H Merthodology using non-parametric approach and

packern recognition is seoped lor lure research,

L1 Problemn of Diflerent Failure Codes lor Repairable Componciis

The reliahility programmes in most alrlines adupl MIBUR cafeululion us a key performanee index for component
monitering. It is the baseline technigque for condition-monitering (CM) as stipuiated in many airworthiness
legislation documents around the world. It is included in the Mairtenance Steering Group (MSG-3) requirements that
have been invorporated in modem commercial airceaft design since the Bocing B747. The objective of MTBUR
measuremenl alang with 3 sigina (@) aberts and Lailure analysis, is to optimise CM application, to drive cost-elTective
mainlenance, and w salepuard airworthiness to the highest possible standard. The (irst problem concerns logistics
managemet - if deterioratiom of 8 repair-replacement programme is undetected, maintenanes: cost will ingrease. The
secand problem is a safery hazard - it may give rise 1o a dangeraus situation when multiple rogue components in

cloge proximity fail in critical sysiems.

1.1.2 [Incomplete Repair Data and Multiple Failure Codes Problem

Owing lo high cosl ol repair, aviation components are cxpeeled (o bear delsiled repair data in their own files. In
reality, incomplele or delaved mainlenance data is reported 6. Daa foriman and commuiication issues berween assel

owners and ropairers are not uncomrman due (o the following reasons,
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A) Lack of or missing in-scrvice failure categorisation duta, causcd by prohlems of comnumication breakdown
between repairers and aitline operatars ay presented by Yakubowsky and Krapp, Statistical methods e.g. missing
data rtreated 45 "sddilional zero"} may he adopled, bul pardal information renders paramctric 1csts inellective.

B) A high proportion of up to 75% of the Lolal unscheduled removals (especially with avienics boxes) could be tested

with the result of Mo Faull Found (NTF)

I.1.3 Maintenance Concepland Availability Studies

Limitations exist for in-house comparisen alene, and this gives nse w the difficulty of finding sufficient refercnee 1o
the original design reliability and will sufficient homogeneity, capecially for complex repairable aircralt
compuonents, Kumar and Crocker used 2 maintenance free operating period (MEOP) as an aliernative w MTBLR am
MTRF for airerafl and acro engine parts. This is good for pooled logistics and which are enst conscious, especially
srnall operators, Increased use of pooled repairable companents render data collecied not applicable {or aggregraled
perfonmanes indices. After all, the pressure is on the airline operator who ultimately carrics the responsibility of
explaining why an unrelinble situation uccwrs for certain systems and how it can be improved, sinec this requirement

is stipulaled by the airworthiness rules.

1.2 Statistical Test and Modelling

‘['wrr imporiant tests, the Laplace Trend Test (LTT) and the Weibult Test, are considered appropriate for repair-
replacement syslems analysis. With the problems depicted in the above sections for aircraft component reliability

analysis, il 1s challenging 1o bring the two tests together and use them eflectively.

1,21 Laplace Trend Test

Ffor an idemical repairable component of the same 3/N, piven its past repair histary and the time to failures tj since
new, the ITT can be applied o detect whether a trend exists in the pattern of failure arrivals 11 in a fixed time
interval. €1 a sample set of data for specific cormponent S/NI to determine the general trend of performance, und also

the randomness of the inter-arrival data pertaining to its repair hisiory.

1.2.2 Weibull Test

If the tailure calegorics are found ro be identically and independently distibuted (1.i.4.) 11, Weibull analysis can be
applicd on unscheduled removals (and Gailures) w0 characterise the reliability of the items | 1. This has been used,
especially for aero engines, as a powerful tool to analyse life characteristics of sub-assemblies, and to distinguish

sprecific or random failures in order to optimise mainlenance decisions.

1.2.3 Summary of the lwo important rests

T'o comieet these two tests, engineers appreciate that LTT offers a starting point to clarify the condition of the data.
And then by ceriain means (hupefully itis simple, fast and reproducible), homoegenous groups of tandom data would

b grouped and fed into 2 Weibull analysis (o finish the job.
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1.} The Carroll-Hung Modcl
The bridge between an uncondilioned fuilure data source (Shide 1) and pawerful statistical test tools may exist in the
domain of ron-parametnic analysis. 50 we looked at nom-parametric cseimation as per Keifor 23 that has the ability o

group lhe "like" data that docs not assume a particular distribution of the ebserved, apparently rundom variabley.

[.3.1 Noo-Homogencous Poisson Process (NHPP) Vs the Carroll-Hung Concepl

Sinee the pooled aircraft component maintenancs issue together with multiple Gailure modes added complexily,
Carroll (2003) assimilated key featwres of NHPP 1o characterise those for operational significant in the ropair-
replacoment sysiem lncluding inherent-design or operational-logistics luelors, and developed the C-11 Mode], The

1wo models are compared in Slide5.

a)_Formulating the [-R bar patterns

These codes wonld be used 1o define the pattern of the 1-R bar towards the Rij removal, Appendix | shows the
details af C-H failurc code definitions and the corresponding bar parterns. These failure codes Cijg can be created
through a word search rowting in the repair daly management programnmes. ‘The Tault confitmation vodes Fifg can be

categorised and stoed inthe ERPs reliabitity module.

by fanking fociory ef SANE

Having completed an individual component’s history, the C-IT algorithm proceeds 1o deling the likely homogenous
status of the removal and failure data referring o the Slides fowchart, The ranking of the 53/Ni should be re-arranged
through cileulalion of the new 7 th order (7). With a bearing in mind that the ohjective s to accelerate the pattern

recepnilion process, the algorithm is designed to adhere similar component groups together “concemed samples”.

L4 The C-H Melhod Appdication i ‘Two Airlines

The reliability programmes of Cathay Facific Airways and Nedes Aidines have different focuses owing to
operational difterences hut the core theme of the C-H method has been applied to them both. NetTels initiated the C-
H method followed by Cathay. The significance of these sludies is @ illustrate whether this method makes 1L possible
lo advance from MTBUR menitoang to improvement in reliability. They tested various kinds of companents 1o see
if this method can provide more indicative direetion for reliability and rechtiical action. The result is encouraging in
that both airline teams have reported faster than sighting ol componeni issues when compared with traditional
anilysis methods. A recent sudden surge (highlighted by 3o alenis) of ATABO (enyine siarting) MIBUR showed o
deteriorution trend from an irmegular data bateh. After gathering 15 years of removal and repair dara, a C-H chart s
generated and the resutt is shown in the C-H Chart in Slide 8. The example of ©-H Charl and pallern recognilion for
reliabilily analysis where the C-1T chart has successfitlly identified serial number MBxx04 as the first component to
deal with, it also highlighted two possible S/N's for the Rogue-Watch programme, ACTION; The repairer was

inJormed und a commuercial setlement ways called for.

SAA-




Apuenaices ERP Extongion for CELS

L4.1 € H Method to_ Handle Partipglly Completed Repair Data

The C-1 chart produces a reduced level of doubt [ur all bevels of technical workers and munagement s they can
compare removal patlerns with varied data availability since this method is workahle for incomplele or partially
pbycured information. OF nate, the C-H jogic Now chaet is tailored for repairable components in the airerait

maintenance butl it could be medilied for repairable components with significant pooling armangements.
1.5 Conclusion for C-H Mcthod

‘This paper profosed an innovative reliability analysis tool, which was found 10 be simple, fast and effective 1o
support lechnical reliability apalysis, especially under the constraint of incomplete data and mliple failure modus.
A Dyvonrable comparison was made to benchmark tradiivnal methods both on the theoretical basis (existing
approaches for aprerall components) amid i real life application (cases in two airlines), [mplementation wise i iy
reveitod hat different operators may have a common or stane dissimilar ways of viewing cenain priority issues
ariging from the pertormance change bul this can be built into the same C-H Method of analysis, The C-11 Method
introduced & data visualisation ol for pattern recognition of failure histeries and it drives specific lechnicul ot
logislical improvement actions to support the “reliability-in-action” menality. The C-H Method will be measiwred for

its contribution in the ad-hoc maintenance improvemenl Tor mecting the on-time departure maintenance challenge.

C-11 Method slide 1 - challenge in industry C-H Method slide 2 - new workflow

Arer
Fe Qe e rer A

Feleabrlig aonrhengey . §

2 .
l—-—)- [Iﬂ.nﬁuilf£1ll|\'d | | Buhedilo |
4 5
| Falurcfault | l_”"_llnju-.-|iﬁml |
i 1—‘—¢ 7
| Mon-muuved faalt t | logduced faul |
] fJ_l, 4
I Crnbinned [ Uncunﬁnnc:LJ

C-H Method slide 3 - innovative algerithm w C-H Method slide 4 - innovative way ol
support the use reliability cenwered maintenance monitoring aircrall compunent performance
concept for critival process =

1K Fluper Pril Cliart Tuosgn Cinseepl

. |2

. e, Hul cuicsyareni pallime ol ans.
o * Py, ' P U I TR g Tl 129
o - - Bur =0 e £l 4, AT g S
b : ' ) b v
frve : e | gk, bt et i #heR B A b
! near ir mawmal ile 428 MR P
1 am haz s e she- & Erii
i R N IO ke
e I T ] e
14 e y .
- Bar M€l -oemees 141 | .
. ! T
Fom Vs :
¥,

[IRTL I e}

CAd




Appsasioes EAF Exlaision e CELS

r Furiher YWork

The C-H Method deployment ih one of the testing cumnpany. al Cathay Pacific Airways, was so successiul Lhat Lhe
inaage ment decided that the award of "Fngineering Fxcellence” was given tw the inventar Ms May TTung and the
Mr. Tom Carroll. The author played an impoertant role Lo introduce the simidarity of thoughts beiween the twao
reliabilily expents, cach Incated in the oppusile sides of the globe to cach other. This resulted in a complement of
¢ach other's best skills (Hung's aigorithm o shorten the array sorting dime and Carroll's graphical analysis weehnigue)
Logether, 1o create the C-H Method. Not only that it is being published in QREL hui alsa being widely applicable to

the aidine reliability communities.

Questions and Answers with the Studenls:

¢ Which purly of AMEs can use C-H Method by successful netwark 1o facilitate unscheduled / ad-hoc tasks
clfeetiveness improvement? What is Lhe change in the context of use?

Arswer: Use of C80 Mediod scder back office eaviromment wus proven fo e Serfer thean wrained relinhitiy

imparevemest speciclist s thot the Tddden defects in the aivcraft can e reciified jrsier. Frending siaff will be ained

with thiy raof i improve irauble shooting where i the st that needs fengthen deta transfer between buck office

= What significant impact will bring to the front line operational maintenance il the wlparitho s integrated with
their routinge joh?
Avtawer, Frowtfeee stefi mray wse this toef fo gchives waprecedurted Migh accniuey i trouble shooring for complex

sysien, dherelv seducing the miachine denvn e, Hence sutigfving ad-hoo maimtemance 1ask pesformance.

*  What factors needed considered il this ol is o be uscd both for own AME funcidon and competitors!
Answer: Fhiy elporithon wies opese for discussion, the cempelifor {an Bpateeam supplier] iy open o concer to the
AAME. S0 the AAME expertise took up the chaflenge and completed the thearedeal anelysis and desigaed agrevafile

it e competitor ngy e the C-H merhod el doia

“AG.
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Appendix [
Case Study Design on Mobile Workforce Management Protolyping

[From a jearnal paper of SMTM for dase discavsion in Polvl M3e. ofass]

IL.1 1CT Suppuried Process Improvement

Loformation and Commwnication Technology (ICT} innovations brovghl significant process improvement in various

facets of commercial air tramsportation so that airlines ean optimise effectiveness as depicted by Landon (2002 am

Afuah (2004) This 1s 10 achicve a desiroble level of business success in the vourse of maximising assets utilisation

whilst luveraging all husiness, polilical and economics eleéments in the dynamic market place, One key success in

ICT supporled oplimisation is the cost-effectiveness, technical and logistics management surrounding the modern

junbe jets. TCT can support the four streams of players in the indusiry:

a)  airframe manufacturers who build the aircraft based on airline market demands,

by airlines who fly the aircralt based on passenger and freight demands,

¢)  multiple-tier sub-cuntractors, suppliers based on first the airfrumer’ s specification (supplier furnishing
equipment, SFE) and second airline’s demand (for buyer fumishing equipment, BFE).

d)  and lastly the MRO agents who pravide the maintenance and logistics services 1o the aircrail.

I1.2.1 Imperative for Process lmprovemnen?

Commercial aviation saw many cases of spinning off cuses are abundant, luls of type 4 conpanies (MRO's) devached

rom Lype 2 companies (airlines) e.g. Lullhansa Technik in garly 90°s. In generic form, 4 (ypes of busiticsses as

shown in engineering and logistics flow in Slide | Generie Engincering and Logisiics Service in Adrline Ludustry, The

nverall shape is a cluster of specialised organizations, establishad and marketzd by their core weehnical competencics

w serve 4 definitive scope of customers. Problems arise in airling operation where cquipment and sysiem breakdown

in extravaganl courscs thereby resulted in huge maintenance burden for the airline:

at rapid reliability delerioration of equipment which arouse a series of consequences in operation such as flight
delays and cancellatons, warmanly and remedial actions,

b} lomg lead time for the suppliers and airframers to develop resolution with the consent on technical and
commarzial agreoments berween all parties invelved,

¢) diversified failure modes and calegorivs,
In ity cases, the ime taken o resolve Lhese issues is long for airling operatars to sce a genuine perfonmanee
improvement. Frodonged unsolved technival issves affect airline’s despatch reliability and worst still. on safety

aspectls inlermupling airline operation o an cxtreme level this is detrimental to wirling’s competiliveness,

1.2 Portable Muintenance Aid Systems (PMAS)

SAE-
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This paper introduces a systems-application approach for mobile information system (15) development for
commergial aircrafl mainlenance engincering (AME) business so that ceonomnic advanrape of portable mainlenance
aitt {PMA) cun be eventuated for network players, Stnce AME industry is characterised by inlensive lechnicul
information managed tasks in dispersed lovuions, if PMA is employed intelligently this is anticipated o drive
significant eifectiveness and cfficiency improvement, However, when compared with other industries’ mobile
syccesses i ew cconomy applications, e.g. specd post, warchouse, assel. estale and e ven enterfainment
tnenagemenl 4y lheir crucial business process reference. mobile LT support for airline AME is stll appeared o be
rudimentary. There have been attempts 1o develop PMA fur aislines but no general rules Lo be found,

12,1 The Challenge  From Global Operalion Management o Precise Contro] of Nuts and Bolis

As wirline operation becomes more dynamic and aircraft asset utilisation esealated. it remains crilical for front line
maintenance business unils to work exactly w0 the airframer's specilications and w strearmling the Togistics
concermning repair, everhaul and modificalion w global seale. This challenge. as illustrated by Chan, Leune wimd
Chung {2006) is o handle precise real-1ime information, attain performance latgets and demonsteas unwavering

tasks accomplishment standards in dynamic real workl scenarins,

IL3 Literuiare for Maobile Workforce Management

Mennecke (2004} states it development agents should undersiand the highly specialised core competence driven
praduction domain 1o better concepualise contract engineering and lopistivs services CELS (2005) nctwork aud the
industry landscupe, fn reviprocation proeess (amd network ) agent (2001) should pay attention to the pattern of
lechuology roadmap (2001} and ils elleet on systems perspectives, An cffective sysiems-applicalion insight may siari

form existing issues and establishments to facilitae building of viable, allernative conuepts.

11.3.1 AME Contract Enjry Requirements for Tnformation and Systgms Landling

Informarion wehnolegy in confract manufacturing, service and product development business w create, monitor and
measure vperalinnal effectiveness. Chan and Leung {1999) describes performance measurement basics that drive real
time information. Gunasekaran et al (1993) dopicted key issues of ICT supported business process crigiecring thus
lit the way for CELS players access to network essential operation data. Adse several studies {1996) painted out that
afller the contract, high degree of collaboration exisls belween contracicd parties exists for co-development aml co-
defining systems for their long time partuerships (10 years). Crucial to AME [irms competitiveness as Hotloway

{1997} depicts, thuse are cose infrastructure considerations for all systems to be developed, including PMA,

1L.3.2 Technolopy Tdae in Military - A Different Focus

To eonceptualise airline PMA to drive business elfectivencess hence g greater value for mission accomplishaneol,
new breed of airline mainenance cxpertise to innovale the exisling process {maialy paper based) should be
conceplualised. A viable means tor technology adoption is taking the highly financed rescarch such as in military

developments. The highest grade aviation PMA's may cxist in some airforce-bused applicadons. Bapst et al (1993)

AT
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illustrated a toral of 33 cases of high-grade PMA applications, out of these susluining developments only 2 appeared
in commercial aiclines. The most reported application so far is the EDNA systcm for the F- 16 aircraft diagnostic,
preventive and responsive maintensnce supporl. Bapst's repart revealed that the focus on airling applicalion is
signilicamly different Lo military with the following characteristics for commerciul wirlines:

a) more dvnamic business strategy, less focus on Heet stundardisation and relarive faster equipment roll over rate;
I} more on collaborative model between CELS players than the govemnunoe mudel in mililary for system adoption;

¢) more un cost-elfect veness, users prelerence and than the disciplinary and ordinance practices.

1133 The Commercial Airframer’s Alternative - Sollware System Adopion

Airbus AIRMAN is software cenceived and developed by Airbus for maintenance support {1995), AIRMAN is web.
hased that providey three major and unigue features to airlines’ on-line and night check mainlenance. Tt supports real
time receipt and management of messages {rom aircrall on-beard maintenance system through the ACARS/ATSU
CAirbarne data communicaton syslems) and allows mechanics 1o prepare 4 mainienance action list while the aircraft
is still in-Night. Bocing PMA is software includes Bocing Allowable Configuralion Manager {ACM) and other
modules. This mohile gear 18 designed based on the concept of sel{-sufficicney 10 reduce the time and effort needed
10 research, manage, source, order. and track parts thus shortening process time.

11.3.4 Fulure Mobile and Nomadic Nelwork — A Vicw

from the Technology Roadmay

Having seen existing options is deem nocessary (0 perform a bearing check in the echnology voadmap, 1o see if key

issues for nomadic computing development has reached a level of maturity in specific application coneepts. Fram the

angle for PMA rechuolopy prograss, Phaad (2004) sugyested that:

a} Research and Develupment - the cxisting hoo systems and PMA syslems can be expanded into the nomadic
operation with a few critical technology breaklirough e.g, light-weighimess but these are predictive products,

b} Froduet and Service - A proup of farward thinking users and companics to help to build the initial 1esl resulis
and applicalion intelligence, early success is a must.

¢) Further Development - Larger scale of development for multiple layer of CRLLS players ig created.

43 Re-invention of Process - Technology application come to its desizable stage.

[1.3.5 Narrowing the Gap between Existing Systems and the Value Network

Paralini’s (2003) proposed all economic activities for the creation of a value network can be grouped in three faycrs:
supporting, toels creating and transactinn activitics. The CELS network iy expected to achieve the tarpoicd

improvements in tenms of the three groups of uctivities: wehinology adoprion, TT implementation and periormuance.

[1.3.6 Summary pl Literaiure Review to Correlate Process, Nomadic Network back 1o Indusury MNeeds

Porier (2001} swmmartsed conupelitive organisativns should lead vheir industry must find oppertunitics o improve
cificiencies, reduce costs and added value. The concept for this paper should demonstrate the process whereby
systems-application intelligence to shed sufficient light for cffetivencss, in that correlation of the soli-hardware

couple 1o match nomadic nerwark in supporting the productien setwurk will be eventoated.
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I1.4 Methodnlngy

The intelligence gathering through sdvanced use of the devices and syslems lies in matching in process and network,
Modclling such action research s challenging in a way W undersiand the camplex CELS management operation first
and how fewer ohstacles to resull in early success. The suitable hardware-software couple would give rise o a
demonsiralor concept. Since no standard has been set for such nomadic applications (as appose 1o a standalone
laptop}, data collected should be subject to correlalion wst [Apriott Analysis]. As oppose o [T perlormaace crileria
stated by O'Brien (Laudon), 4 approach (o break down the huge block lor boo perlurmuanus and Lo transmule into the

tiny blocks mobile concept, as stated below is ellected,

I1.4.1 First Laver 1) CELS for Aireraft Maintenance aader the CELS Value Intelligenes

Since AME companics are seriving (0 find ways 1o incorporate existing information basis to enhance core
competence, undersiseeding of the CEL relationship resolves syslem level infurmaiion format bias, Layer | is 10
petling together with airtrame manulaclurers and multiple tier supplicrs as from the CELS information provision 1o
huild Layer 1 bias ol fonnats so shown in slide 2. Latest observation on CELS infermation Mlow ay per Laudon
(2003} ix controlled by the 1st and 2nd tier players. The argument is that with knowledge on network Tunctions, one
wollld acknowledge of the information busis, turmsl sl key protocols for the existing digitised documenls and
operational data sources. However, the responsibilities of the CELS players limited the scope,

1L.4.2 Seeond Taver 1.2 - Nemadic Maintenance Suppaort in Critical Proecss Intellieence

The network I8 {ormats are then subyject to layer 2 design which stress on real-time, compressed, snd accuraie,
commumcale information berween ott-sites s that inter-Girm linkages bnng twogether various trades effortlessly. The
development agent offers the imeprion effort 1o rationalise nomadic speciticationy gives rise o specific
applications, (n this cuse the flight despatch critical soflware supporl, This layer is equipment centred to cater for
dillerent snd eomplex operational silualions so that [ap tops, note hooks and PPC can be used. In contrast 1o the huge

cffart needed to cuslomise every piccs, ¢ach is installed with most compatible sofvware lor comparison.

IL43 Third Taver 1.3 - User Appreciation to the Sysigms-Application Rlending Tntelligenee

The last Jayer is the capturing of the users feedback For the construction of L1 and L2, Through 1he study e
fellowing seting is designed 1o define the sub-layers of the lest, in which the user experience is rated to feedback Lo
the researchors. Tn arder to namow the scope and the 3 questions have boen set (o angwer critical evaluations:

a) Iy the business thatl vou arg working tic inte the mobile device that you are using closely”

b) s management buy-in an important factor for you 1o use or not o use the PMAGin the deviee?

c)  Is raiting a critical factor for the use of PMA deviee that you are using?

All dals are collected for the 3 fypes of devices 1o be tesled in comparisen using Apriori method. & 3-layer sysiems-

application intelligence capturing 50 a selected critical AME process is tested with various equipment and soilware
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to support the Night despateh senyitive mainenance task accomplishment. Laplop compurer was used us datum, as

then & fenal prowiype is produced (rom the inelligence capluring as re-datunted equipimenl spec.

1L.5 PMA Fyahiation in the On-Time TDeparture Scenariv

An intermational airline which uperales a fleet of 50 jumbo jets is involved in the study, Teadopred the CRLS nevwork
approach to manage the ouisowrcing tasks in ditferent companies with a view to create 1) supply chain logistics aml
i) lechnical competenee management. The syslerms-upplication parameters are luken Lo vndgrstand the business
dynatnics between the CELS companics and business units for aircraft maintenance. as to match the methadology:

a} o validate applicability of mobile technology in the CELS network with particular reference 10 specilied provess
of ad-hoc maintenance and sitwation management for layer 1 (1L1) design,

by Lo Lransiale the lessons leamt in resolving user interlice @ design issues into the application intelligence sa tat
the: result would allow the designers exploit layer 2 (1.2) refinements, and

¢} 1o caprure general features ol mobile applicability by the users in the simulated and real life silvation and subject

the data w0 layer 3 (L3) analysis.

A selecled group of in-house and outsource functional users are designed to vun the mobile network hurd ware and
software in the selected process from bolame-up. This included lap-top, nolebook compmers, POA and pocket-FC
and even phoned-PC, ewe. Data is eollected use a map which Lo caplure the maintenance 1o $ce if the application
intelligence can be pin-painted in Lhe Hong Kung's CLK Airport’s maintenance activities across the CLLS nelwork
for flight despatch. The PMA support and their performances in dilferent equipment mucts maintenance process, and

aiding functions of the PMA to assist info supported maintenance 1o departure aircratt in a typical scenario.

Slepl

Figurc [1.5 The 4-Step maintenance process illustration for routine tasks

113 1 Svstems Changes (rom Trailed Process

The purpose ol the expericnce was to show case thal the concept of maintenance theatee activities works and can be
visualised, The hardware and sollware mobile connectivity had been tested for usability in the selecied CELS with
ne diffieultics, hence the technology roadmap is trusicd at the development stage, thus can be maved 1o service stape.
The user fvcus group formed to evaluate the functionality and the improvement in operational efficiency tor the

traditiunal one and the newly proposed and tested one, PMA systems are compared il improvement envisioned.

With the similar set of soltware provided, including AIRMAXN and Bocing ACM, the equipment are campared with

the kap lup computer as datum in terms of nomadic application The overall inelligence capturing generale the
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reguired wperating benelits with the advance usc of hard and sollwire, See Slided, Hardware and Software Couple
Analysis and Perfurmance Scores by Users, The weam vaptured necessary comparilive Jata and re-datum the PMA

equiprment. Then a prototypic lechnology demonstrator ot the CLHLS network critical process is ereated as Crystall.

11,5.2 Business and Proggss Analysis

Refore Lhis proposed CPFR concept it was proposed as a model. the “upstream” worker does pol communicals with
“duwnstream” workers interactively with L1 support. Proposing the “M-Theatre™ as the model of an envirenment
that provides the channed fur communication, the workers upstream and downstream in AME industry along the
critical work flow process.

Briviness Level

Business sponsar Airline Operaticn AAME BU i‘-s,ﬂ
Ravenuc data for Flight opsration Mainienance planning Physical work &
AAME tfo action schedule meating process deign last maintenance for TP
upon Ihe aitline need mils faedback
Brocess Level
Flight scheduis and mandated Lo . -
maintenance schedule {given) RT Parformanice measurements - At
Route 1 - AME decision on R2 Performance measurements dii,)
L | alrcraft maintenance policy
R3 Performance

Route 2 - Service pravider

——®| pro-active maint action plan Rm\tffmwmt’ﬂl-s di7y)
Final feedback line of

Route 3 - Subcontracled sarvice
——=—= 1 physical maintenance agent

UID e RN Rt P o

Figure £1.5.3 Rusiness and process level analysis tor the {our siep

Huving cumpleted the Crystal 1 prototype the inllowing obscrvarion was generated for detall discussion of the
methadalogy in capturing the systems-application intelligence in Lhis CELS process, Nomadic is the final layer 1o
glue the 15t and 2n¢ layer process o form. The knewledge creation depended on and workstation constraints that
made 1L dificwlt to update content between remote site and back office. With a single solutien as the re-dulum PMA
prterprises can aulomale eir CONIEnt Management process, by creating, munaying, reviewing and publishing
structured mobile XML/SGML methodology would be 1o measwre the following measuremenls appears seascnitle:
a)  improved overall Jinkage ol conlent ranagerment to core productservice measursment.

b Sireamlined custs associarcd with contenl crealion, management and delivery measurctents,

¢)  Inereascd vrganisational agility and elfectiveness by automating delivery measurements.

d) I'he above setting tested the various PMAsequipment for flight despatch. More data from the overall

maintenince elleclivensss review needed for not only the despatch phase but all working phases.
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IL& Casc ¥ludy Design - Application Intelligence Formulation

I1.6.1 Theatre Management Proposal Using Mobile Workforee Convepl

The theatre uppraach to bring cross-disciplinary issues o one point for conllict resolulion promoted understanding of
1he "hig picture” of operation. Through this excise the PMA developed exlensive intclligence 1o join strong business
parlnerships with complementary CELS urpanisations who are willing to test the nomadic nelwork as well as 10
provide constructive leedbaek. 1.2 study allows resewrcher to study broadband across lurge network areas made vse
of secured wireless (eehnologies inchuding wireless LANg, On Layer 3, promoted and effective use of resvurces and
PMA in both the airlines and AME firms beeause the whole purpasc of systems-application for PMA adoption
depended o a pumber of factors interwoven belwenn the sub-layers, Hence that an Apriori analyse is used 1o lind
oul the eorrelation between the elements defined in the 3 layers of systems-application intelligence and critival paths

identificd for early success facrors for theatre management,

PMAS slide | - Sponsor vision to create new PRAS slide 2 - Hardware competilions

work effectiveness using portable mobile tool
-1
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The MW could starm with a sponsor’s vision, where clectronic technology support may not 10% achieved the
level of performance reguired for the AME requirement wday {PMAS Slide 1). However, it is of practical and
researchable jmportance that the existing information setting should match the future deliverables of mebile tool

kits. 1CTsp offered a list of eguipment as shown for AME sponsors to make usc of and link their dreams 1o reality.

PMAS slide 3 - software competitions
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PMAS shide 5 - PMAS demonstrator (o connect PMAS slide 61 - the concept of Valuc Process,

the hardware and soltwars interface for the Shop and Nerwork o support further
process improvernent, leads the way 1o study development ol the networked algorithm,

competitive interface and its usage.
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Having designed the Crystall and demonsteated the innovative approach to use a physical workable support wal tor
AME process and front line users it is neeessary o ok up the actwork players to jom the study for network benefit
unalysis and implemenration. A player management mode] for AME industry using 1CT deployment is needed with

the suppore of ICTsp olfers und suggestions,

I1.6.2 AME business level and process level in connected service

The study objectives were fulfilled by qualitative and gquaniitaive methods, helps 1o stody Tully the behavioural
pattern of the concerned unit in minwle dewils. This method served as a cheek of model validation and important
varighles omission. Progressively rhe presentation to the panel experts for way forward.
a) Relate the activities caried out at the business level - The nature of the business level deliverables are depended
on the propress of the players expectation. Converting that the users must engape the following key issues:

+  Operalion planning daty that s the 4-sleps revenoe cycle

s o Statistical improvement for spare support ay good as CPFR
b} Lssues against that carried out af the process level - The nature of the process deiven deliverables are technotogy
doven bence the design features of the mohile kit should cater for the following:

» | Usability driven System, Application aml Agility couple

* | Brgomomic factors pertaining the issues unseen in the back office
Sinee husiness level aud process level in connected service [dentify all the key activities thar could be lined up w3
speclrum of activibies 1 form a rder or scale to be measured in later chapters lor project deployments. When uscr

participation is comparcd to technology available, the shape of combinatien is expected to fall into a certain shape.

11,63 CELS. BIPET angd PMAS formulation

Through a five visits over three months in Adrline A, each visit was o collect data and was collecled from CELS
representatives in AME's and the desipn features for the M-Theatre testing. 5o that the 4-step method consist of
sulficient layers for detall analysis. Control of heteropeneity in configurations study afiect the cutcome of the

rescarch outcome is through a simple performance measurement wol called the “Uraflic Light™ method (Reely,
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1994}, ' hose measurement factors are to be used to ensure the imal result bs not much affeered hy subectiviry of the
test, Howeser, the discretion ol the sigoals (red, amber. green or in belween) could be called lor abtermulive
explanation {Lewis, 2001}, A four-stage detail “guestioned ™ method (Revans, 1984 for Action Tearming) wis
dueveloped. The respondents indicated that the resgarch model was a proper representation of the factors affecting the

M-Theulre soflware package. A numbcr of valuable supgestions from the AME users have been obtained.

11.6.4 Dala collection design integiation M-Theatre visibility

‘The M-Theatre instrumeni duriny the qualilalive interviews, live changes were made for the rest in the real life
airline environment, a ot of which may be shared with the competitor:

a) The dcfinition of M-Theatre-related applications had to be given al the beginning of the guestivnnatre. At the
heginning the definition was not given,

b) Lach M-Theatre functionality hsted in the questionnaire was given with a definition.

e The ircm "Wireless device' in the question about custeiner intersction methods wsed was explained funher by
giving some exdmples (ic molale phone ar PDA).

i) Each M-Theatrc definition was rated with five-paint scale instead of binary scale for meaningful dula, but not shy

away from the competiors.

The appropriate action to ask the people if the compleled project progress is to be scen and the rescarcher's
cantribution would be measurable? Existing methods suggested that (Zikmund, 2003) a high percentage of response
should be existing 10 show the success. So a three-weck follew-up of contacting noa-respordents by various
methods (phone, e-mail and (ax), o wial of 40 responses were returned from the frontline users. The data can be feed

to the Aprion iest for the corrclation of the work for the study any IC1 tool to muintain the aitline,

) Survey data for robile function correlation
The following summarises the survey data as required lor the

Li nk_-f{gc: Description Surveyed partics Correction

Lla Generic Maintenance Value Network | AAME, CELS1, CELS3 30%

I.1b Boeing ACM in used AAMEG, CELS1, CELS2 10%-

Il Adrbus AIRMAN in used AAME, CLLSI, CELS2 20

Lia Nomaric Support in Critical Frocess AAME, Boeing, Airbus, [Clsp 0%

L32b Management buy-in AAME, CELS], CELSZ, CELS3 0%

L2¢ Training tnsiigatcd i AAME, CELS3, Boeing, Airbus 1%

Lla Appreciation sensor tesied AAME, Alrbus, I Tsp 1%
"L3b | Maintenance site tesied AAME, CELSI, CFI.52, CRI.S3 0%
?LL3c Other mobile upplication AAME, CELS1, CELS2, CELS3, Roecing, Auhus | 10%
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The significant lest showed strong association between expected and unexpecied association belween one and
another. The minsup (mintmum support expressed as a peecentage of the total number of ransactions in data) and
mincon (munimum canfidence also expressed as a pereenluge ol the lotad tomber of traasactions i data) bol bave

guite sinall values because of Lhe size of the databases.

Iy Apriori Corrcladon

Linkage ; Comrefated | Correlation results ' teedback | Correlation
Tia - Nil significant matched TUTUROS T Weak |
1.1 1.2b Bocing ACM test more matches maintenance sites as | 43% Strong link
it reflects the existing prelerence ol usigee | S ]
1.le - Weak corrclation 1o other 6 LT Weak
' T.2a Lib Sensor testing matches management buy-in for T2% Strong link
investmenl consideration T S e e
L2b - Weak correlation 1o wihery 239 Weuk
[.2c - Weak correlation 1o others 6 125 Weak
I3 1.3% Business unit strategy maiches management buy-in 89% Swrongest link
o the correlation was most sighificant in the survey
Lib - Weak cosrelation o the other 6 349% YWeak
, L3 L2 Training instigated match other nomadic application | 77%: Strong link
: s that frontline staff can make better uge of all
i—_ | mobile tools

The Agent facilitated data collection and help developed compeliwr’s view on the Aprior analysis for the linkage

between the CELS players and their ceitical process needs:

Apriug Linkupes

Boeing ACM o used * Systems Link
tALY ALRMAN in used *  Apphucation Link
!.Ic - 11 . i
START: Cuntimen CELS :t:llwurk: Agiliy Link
o a
MAF: services Business unit strategy Strongest Linkage
L3
. ; This steomg hink bDetween L1 -
- L2b, L3a-L3hand L33 - L3b
Sensars tested ‘__.-" are ienOfied sing the Apriwi
SENECE TE;[% - Muanaygement buy -in test, but each group makes no
. . ], Ty ke :
Relaiive strong__ . L3k linkage (o the others.
tation paths” \J i -~
COrreid F - /,f What to connect these Iinks
Mainteumice site tested (- Training instignted There is na cbvious
L*b “'--.___ T.3h relationship for thege factors.

-

Ditter niotadic spplications 1.2 Henee PN callaborative 100

needed o0 moke conpection
Competitor view her concept fully spnlicable.

Figure 11.6.5 Apriori disgram showing the relative correlation
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I11.6.6 Direct Benelits 1 Airlne and AME Firms through the PAMS Trial in the Reflerence Site

1 lulure this rich content PMA can incorpoerale the configoration control which manage and publish cusoimised data

for individuwal aircralt conliguration, Bynanuc linkage to multiple fonnats including web and PDE as well as (o

directly linking to supplement the Eleclronic Flight Bag (EFR} concept in the cackpit (for flight crew), Furire issues

can he analysed on ground of e re-datum prototype:

a)  Mare aceurate technology roadmap bearing and location - Maiching some milesiong poinls 1 business-system
integration for benefit realisation demonsiration.

by More precise "Theatre Management” - Taking sensoring, network, tasks in theatre view o confined details such
as RFIDVGPS Tor surgical precision logistiv amd techmcal conteol,

¢l Crystal2 Development - Analysis of conceptual nomadic effectivencss based ot newer prototype for mere

cnrichcd mobile infermation dizptay to connect wilth EIFB,

IL&6.7 Eimitations of Systems-Application Intelligence Approach

Ag a whole, PMA test is effecled on airline CELS players in the confimed process far flight desparch. This test has
ol ineluded component suppliers whe reside in down stream of the CELS value chain. In future studies more data

should be captured in further dispersed e.g. QLM and outsiations,

1.7 Conclusion for PMAS-MWM Demonstratien in o Local Airkine

The abjective of this research to bring systems and application together through a modulated approach has resuleed in
a method capruring the systems-application intelligence tor the specific process in CELS metwork in a eritical
process. Through correlatdon analvsis seme key features of the eehnology demonsteator has been refined henee the
upcoming ot Crystal] prototype. For a sanslactory demonstration, which incorparates elements sutficient for rich
contcel PMA thereby improving averal] product/service oliering in delined process is conceplualised and presenled.
Thus peneraled a sel of puided rules for PMA development path especially in the complex notwork-nomadic-
appreciation intelligenee gathering. [cis also found cxisting support specialisation. mobile solutions and products

available exhibit constraint traits as “islander systems” in connected process linked,

Throngh a aystems-application approach in a delined domain of sircralt maintenance te Onal desigee io o core
competence dependent process, Lhe sell and hardware blending integrated into Cystall prototype is considerad as a
stage-wise suceess. Lhis research found that if this methodoetogy is applicd under a set of guided rules, its application

knowledpe can be disshmulated for carly success.

Further work
The mohile ioolkit and the process correlation matching provided s real life data (o support the on-time departuere
perlarmance of the aircraft maintenance. How to measure its succcss, especially aligned with the C-H Method case

would be an interesting development for the AME players (o envision network wise application.
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Appendix 111
Case Study Design on Extending ERP for AME Performance Management

[From a paper presented to the SCMIS04 Conference for data gathering fm PalyU Mye, Class develuped wr o jiwrmal paper
preseated for LBPM Polyl! M3c, Class and SCMISOT fointly devefoped with Chan (2004))

1.1 Airline Maintcnance Engineering Business Process Tmprovement

Airlines business hay lwo main streams: passenger and freight ransponiation. Many airlines’ air cargo husiness
divisions generate high percentapes of profit, however, it appears that freigheer operation could not be comparable 10
the more lustrous business for passenger flights, Not ooly within the airlines, but also i the operiting covianoent -
majority of 1the world’s air cargo (erminals are built farther away from the Tunways as compared with the passenger
terningls that makes gireraft movemeni e.g. taxing and lowing lime 13~30% jonger than pussenper planes,  Freighter
bay remoleness adds difficulties Lo communication, ogistics suppert, workflow monitoring and management. These
are critical to effective maintenance, Aecording 1o the airframe manufacturers reports, the Qn-time Departure (OTD)

is about 3% worse across the tleet and the average delay duralion is 10%: higher than in the freighier leets,

LI 1T Progess re-cnrincering apportunitics

The airlines cngincering orpanisation (AEO) is ormed vnder the airlines responsibiliny by law. ATO oversees all the
engineering #nd maimtenance aclivities ingluding the delegation of work to the sclected maintenance and repair
organisation (MRO). Owing to diversification of core competence MRO {unther oulsource some ol the work 1o
selected service providers, e.g. airerall lowing, Any clunges from the AEC side, in the already rensed flight schedunle

would resultin the following chaing ol aclivities and Hghl delay s experienced,

IL1.2 “ERP Lxlension’ strategy for improvement

11 supported BPR has many attributes o meet the challenges of owsourcing. This sirategy is backed by texibook
success formula that a new ICT “power pack™ would emable productivily enhancement, process elficiency aml
product development eycle imprevement thereby significantty enhanced the revenue cyele. New ERP also resolves
intricate issue in modern SCM. Many spudies reported Enterprise Resource Planning (ERP) development challenges:
a)  slow and volatile process to source, intake, customise and implement of BRP,

b} unsynchronised peace hetween developing the vanilla version of ERP (o changing business process dynamics,
<) change of specification, change of requirementy .,

This will result in deferred commenrcement of operation beancfirrcalisation. Onee developed, the conerete and stahle
web based ERP are cxtremely powerful tools to drive new business opportunities, Hence, combining deliverables of

new ERE and BPR that would become the winning lormuty in the conttacled engineering amd logislics services,

1.2 Literature Review for BPR wnd ERP inefficiencies
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There are voluminous studics on BPR since Humimer (2001) defined BP-Reongineering tor busincss strategy
management i early *T0s. Usually SCM process siudics commenced with internal reguirements within companics,
owing 1o inherent inter-firm linkages and their evolving roles, BPR linking to nctworked players in the CELS on
curporate and business units levels. Lean manulacturing, quick time o market and strive for early success are the key

drivers 10 restructure the Supply Chuin Management (SCM) through business process change.

N1.2.| ERP development obstacies in conbract service cnvironment

Cumnpanies accomplished the ERP paih should eventuae the business benclit however almost all rescarchers
regarded not only the ERP study a dilficult subjeet hut also a perceived low success rate. From lhe AME
perspeclives, lhere s no casy way to achieve the required level ol business improvement amd the following pain are

gathered for ERP 1o be effeclively used in the CSN so that the whole network can rejoice new ERP usage:
#) Comple, - ERTs are regard by Cadili (1999) and most cases frum oowards for which o deal with cases which
have rigid, and difficull 1 adupl of-the-sticll ERTs (0 specific workflow and husiness process ol & wide runpe ol

companies. Complexity is cited as one of the main causes ol their failure, BAL s abined o address the complexity.

b} daherent design ixsues - difficult 1o use, some systems are cither too simple or over-engineered relutive 10 the

aclual needs of the customer hence it could hinder the process ol existing sitple, successful am profitable business

rather than helping it. The value of grealer visibility of work in progress and performance measurement attected.
¢)_Weakest Link - inefficiency in one couneclion or al one of the partners in the PN may affect other participants with
pusitive anticipation. However, cases supported thal anly a few exceptionally goad ERP can improve PN linkages.

most of the weikest link exposed,

d)_Resistance te share - Many researchers ¢z, Hermosillo reported sensitive intemal information are locked between

departments {vbviously warsened between exiernal players in PN players whe are segmented process).

e} Unclear compony bosndaries - the differentiation between the views of application and piential users and
implementation services has widened. the applicated advocales instigae gowd prospects of ERE and solving

problems of blurring boundary 1ssues.

01 Switch borrier - swilching cost are high for PN players which significantly reduce flexibility of non-homogenons
EKP's in PN. Hence, {lexible ERP's was proposed (Cadali, 2003). Homogenous may solution providers lose their own
ideniify. Worst sull, same branded ERP's may not be interconnect-able rendering reduced PN competiliveness.
Computibility issues - Problems encountersd with the various legacy systems of the pariners, in wrms of definirion,
usage., process llow and impacts as defined by Bomersa (2003}, If this is added to the homogeneily issues in PX und

low intereonnectivity the business network competitiveness would be suffered in near term {Dixon, ZIKK).
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Kecenr ERP rescarch suggested that the next levet of development, on wp of BAL metbodolegy stould involve
process improvement and widening PN towards a greater chance of success and highest competitiveness. a term later

defined as "ERP Exiensien”.

L3  Performance Management System Theories

At inercasing number of sludies have demansirated the importance of performance measurement system (PMS)in
production and operation management. Companies generally assumed that PMS is linked w the business sitatcgy by
supparting scnior management decigion making and actions, T'he study of PMS has heen focusing on what o
measure (strategic, lwetical ad operaional level) and how to measure (performance indicators), but nat wly 1o
measure, 'Uhere 35 seill rmuch debale about Lhe use of PMS information as the key driver for building stratcpy,
increasing performance and enhancing responsiveness in the external dynamie environment. Much of the worl: has
been voncentraled on linking PMS with strategy without paying much attention 1o modelling the aetual performance

ol the camplex management operation. The literature discussion on the applying PMS cxasts in disparate.

HL3.] Literaiure Support for PMS

A munbier of PMS studies that appear in literature of business, industry and stratepic management have been
specifically wriling aboul “what" and “how” to measurc & cnsure business process continuity, Examples of these
are the dillerent levels of measurcment (strategic, tactical and operational measurement) in the ficld of production,
logistics and operation management and the dilferem perspeetves of Balanced Scorecard {financiul, cusiomer,

business process, leaming and growth) in the field of stralegic manapenment.

[11.3.2 PMS development (o supplement LRP

Evidently, the intention of using PMS is to support management decision making and take appropriute aclion.
However, there has been much debate over how PME cun support siralegy or emprove operational performance. This
is because of the dependency of PMS on hard and highly formalised information thal has been critivised for il
limiwation, PMS$ develupment heavily relies on somebody with expert techmical knowledge in an-site aperation. Tris
difficult ro define and execule PMS without such knowledge, Hand-on experience in ou-site operation it the
operation among the favourable critenia o ensure PMS implemeniation success for high value, highly customised

SBIYIGE,
IIL4  Currenl Chullenge in 'MS for Production and Service Network Managemenl
In the dynamic business enviromnent, hinking PMS with business strategy can be a challenging endeavour. PMS can

rellect nod only the precess performance but also the performance resulting from the integration of processes in the

delivery of final goods and services o customers. The synergelic effect arising from process integration is importanc
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23 1M Dt Granularipy — PMS are supposed to he prontinent, hard data, Carelul decision on the nature of data is as
important as liw porformance management ilsell. Designer must balance the need between collecting too much and
tow little data. Well tempered 1erm Key Performance Indicator (KPI) is resulted,

) Carrect and Accnrate Doty Coptirg — measurement data is an objective incasurement of the subjective reality.
Hard information is often limited in scope, lucking nichoess and often failing to encompass non-guantilative factors,
¢y Performance Monitoring —he oeed 1o link measurement data with action, stherwise the imeasuwrement is merely a
reportiteg muchanism. The arl of linking measurernent data with actions requires coordinated organisational offort,
dy Tup Mangeemen: Suppon  the need for senior 0 convey message that the measuremenl sysiem s w measure [or

sustaining improvement as opposed (o presupposing individual ourput.

e} Necessity of High Tectricgl Knowledpe — 10 ensire measurenment is reliable and relevanl tu uperation, 111
neeessary 1o have gualificd, independent marker who has the corunon knowledge in that industry as on-site

vperational expert.

LL3.1 How g cxpand ERP in suppoging connecled PN provess
Commaon views on LRPs allow grouping of lieeratures into 3 major types and how it wauld be detcimental 1
grouping Factors analyse on key issues of the implementation and development efforts to tackie the right areas (Yin,
19498). These three areas of review, are listed in LR for the perspectives ot the tollowing 3-pillars improvement:

A) Systems —> By Applications —=> C) Agility

In any given industry, that has been subject 1w lots of rescarch in pursuance of the possible extension. The priority
should rest on network development iscil rather than nperational routine {Markus, 2004}, With the considerations
for these three groups, iLis clear that review of the above issues may fall inwe extended literamres nutside the
devetopeni-implementation doctrine, ERP implementation to cover the issues drop behind from the sysiems and
the applications initiatives identified many gaps for further progress. The above gaps, also as opporiunily, may vlfer

significant improvement for certain key variables 1o be developed in the face of the ERF integration challenge.

11,5  The Performunce Modelling Framework

Thiz section looks al perfonnance madelling under a networked enterprise operation with impliculions for dynamic
sirulewy, "The discussion asising from this section advances the literature on PMS implementation,. The rationale for
expluring PMS further in this aspect is because of the difficully in using PMS in a way that ecannomic henefits can
cventuate, The proposed performance modelling framework provides the basis for the formulation of 4 system

implementation project that encapsulates PME as The penenic best practice.

111.5.]1 Enlerprise Model Developmient

A model] is an abstract representation of reality expressed in werms of same formalism. Similarly, Porter delined
madel as an abstract of complexily o solate a few key variables whose inleractions are exwnined in depth. The

significance of each model depends an the fit between its assumptions and reality, Corporate objectives can define an
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enlerprise model and the content of an enterprise model is whatcver the enterprise considers important fur ils
opcration. The generic vilue chain can also be an enterprise medel, since it s used describe an cntcrprisc. An
enterprisc model comprises a number of separale models to provide an integrated picture of the enterprise. Decause
the value chain explicitly describes both the primary and support sclivities, itis 40 colerprise model that imegrares

tepether various individual models to give ¢ generic piclure of an organisation.

Hi

Seilert {2003) theorised CPFR through successtul operational experdence for Wal-Mart e, that BPR through

.5.2 Collaborative Planning Forecasting aml Replenishment as farget

collaborative networking with high comen of oulsource could be an imporant breakthrough for ettective SCM BFR.
Mot only o arteulale productivity of one company but a ranpe ol nelwork players as well as mulni rier suppliecs
denotes as (T, T; ... T

w)  low readiness partners with varied level of ICT support.

by lack of internal collaboration focus due o core compelence shift, and

¢ segmented linky in the value chain with varied degree of participation

L6  Case Study Design - Airline A Oo-lime Depurture Critical Tasks

Many girhners are coneerned about their on-tme-performance (OTP). A bad performance can destroy cusuymer
salisfaction and incur a consequent business loss, On average, most airliners kept their QTP at a level greater $% ot
all dispatches, In reality, complex aircraft operations in a busy sirport hub can lead to a significant low rale of OTF.
e definite contribulor is, mrorall maintenange operation has a direet impact on OTP performance. Aircraft flece
maintenauce aperalion can be categorised with scheduled or unscheduled maintenance, Scheduled muinlenynce

represents tasks that can be planted while the unscheduled ones can only be reacted,

I11.6.1 The Ajtliner Operational Challenecs

Slide 3 illustrates a competitive analysis botween Airling B and a selected competitor wha hus relatively higher
integrution, i terms of maintenance operalions, the competitor’s conliguration has a more eontrellable GTP. In view
of the operational requirement Airline T3's maintenanee division senior management is attempting to develop a

periormance measurement sysiem (PMS) to conirol OTP.

UL&.2 Process cahancement and collaborative supporlive ool

Hammwer {1998) introduced BPR concepl and Peters refined i, stll, industry is generally lack of toolkits to enalde

clange agents w initiate and susiain BPR, many view il as butldozing efforts at critical moments of the change,

The IPET model is an abstract representation of operation elements expressed in terms of some formalism in liew of
several key BP features such as airworthiness, safely and business continuery that cannot be overruled in ihe selecled

[Teeld, BPEZ] has a clear time-to-markei goal thal “guick suceess” oriented mondel. The model’s fitness etween s
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assumptions and reality would by tested through hypolhesised and actual performance. The simplest o and (hen

capture stuke/sharcholders and execulivesfinanagers in the selected AME (irms:

a) cuslomers - target service delivery, products

by rechaology providers - total ERP solution or partial solution supplier

¢) employees, knowledge workers and stalf participate in the colluboraled study

IIE6.3 Task  Rote analysis

The concept ol studying the 1o dimcnsion of the proceys has been prowulgaicd by various groups ol studies in the

Lace of rapid husincss developments. The purpose of the variation study enables Lhe pluyers 1o put all necessary

information on the table for evaluation. in thar e relative signilicanse can be losated for improvement and fure

[CT deployment. The follawing analysis allempts to group the collaboration relationship between the task and the

roules in several ways. The resultng groaping unable a task-route analysis by various parties in the AME w check 7

certain combinalion would yield the required results. Since all tasks are listed on the able heoce any combination

would be allowed for the players to leedback Lhe preference. An introductony noles and a lraining i provided as

follows:
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ay Laver 1 Analysis

For the daily routine work it is necessary 10
identify the major issues associate with the sk s
details. The feedback from the froniline sialf
replied that the truditional wocking merhad is
limited to job-shop style, Tn anticipared work
profile trained engineers work in groups and
maore efficiently and more positively allecting Uhe
work organisation unil, based un commmiog
analysis of TAB,C-R1.

This iz called the essential portion ol M-Theare,

bl Layer 2 Analysis

For the tasks that are collaled Lo the industry by
nature, that is a global network of AMIT players
outside the home base. The organisation should
consider a different for m of work that of a task
force unit which is dishanded at completion ol an
ad hoc task, and the ditference for the program
office arranged w discharge an imtislive, using
analysis of TE,C-R2 common concems.

This is generally called the global network view,
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Tasks
o) Laver 3 Anulvsis
A | Rmaliow ] B 1AL Bl C Wil Adding) : . SR
Paad bo call lar 4447 Faz rmingiamiad, cualis .
| aseort o Fearmes ilter mark & The high value task, are alse shared botween the
{Cantractor} i PN network players who are enticud 1 jain the
. ¢ comuammnn bt AME PN, Managing the 1_'clatmt15h|pe; thul exisl
= coredy T o between t;nginef:.rs bilonging to the diflerent
olo2 _ b PAdE organisatiun wnils could he difficull it the issues
E (Makar] gy 2 negranr, aileeting their work are nol addressed
z : - couers oo e 21 adequately, using analysis of TAB.C-R2,3
= e e IS common hodings.
3 :-:"“;I::I:ﬁl'l el -
[Supglier - st This is generally called the value cham
) Vet et cnhancement porticn,
mHEA Ly T allan
Figwre TTL6.3 Figures showing the possible combinution of Tusk -Rowre analysis groupings
E ¥ Erouping
ML7T  Cuse Study for Frelghter Maintenunce Fffectiveniss Lmprovement
I

IL7.] Expected perfomuance improvement

New EEP enalde FDI for higher effectiveness. The collaborative supportive performance scores euibed in RCPS

algauithm. This platform articulated principles of CPFR in CPF-Scheduling. The results for alerting D valuc are

highly aceurate faverage 92%). Bul as {or action, the hypolhesis improvement and cffectiveness ephuncement aver

the ise of the forecasted duti for balancing is not so successful {less than 50%), Through discussion and meerings the

ream appreciated CPFS, its inability to reverl lhe ustual to provent freighter delays, hence not a Tull CPER attainment.

111,7.2 Collaborave wo! application sueyey

One of the prealest consiraint identitied in this program tor freighier mainlenance is the need for real time updating
{ool Tor the situation. In the maintenance bays, where the MRO 1ean has to deal with 3-8 airlines at the same tire,
1tie network would need a suit of collaborative suppurt 1oal o sustain the maintenance operation. Currently the ramp
activily data, which iy cyuivalent to the sales duta on the countce and the remaining goods in the shelt for

supermarket replenishment owing to the problem of not updated last enough,

The task-reules analysis for this case created an opportunity for the AME players to jointly cvaluate the process
ussociated with the collaborative lwol and the maintenance process for diffcrent layers of work, This will form the
basis of performance evaluation and measurement and & feedhack path for the tagk-route analysis, Henee a survey 1o

reveal the maintenance staff's need as [ollows:
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a AME Critical Process Chwntrs (Plewse Cycle as Appropaate)

BPET Question: OTP Hewl Time Support Reguirements Content Speed  Flexibalily
1. Busincss progess - what is 1@ be expevled form a change? @ ) ] & b
2. Critical OTP sieps  what factor is critica! to your work? @ @ n P @ P
3. Critical path management - which part helps trouble shouting? @ F & D @D
4,  Resolving constrainls - uptimnised for the logistics? ® P S ® ®© O
5 Maintenance datd sources - most impertant fur linkage? & @ e P & D
6. Hardware wireless ool - generate changes in arcas af interest? & T & @ & B
7. Waorking parties - linked can be made between AME’s? ® D ¢ T & @
8. Managemenl expectation - perceived bencfil from the systems? gy & & 3 & P
9. (ompelitive hardware — comparison with other wolkits? B ® & ® & @D
| 1. Competition user interface - crucial differences in use? e @ O © @
© il Task accomplishment - enhancing feedback for work done? 3 P & @ ® @
12, Mubile computing - most helpful for your job? e P & ® B &
13. Knowledge gathering - helps trouhle shooling? o P B P & F
14, Training - mobile suppurt technique on the key functions? ® ¢ O P D@
Nate: Feedback to be marked as; @ Much needed Nicc 1o have but not a necessity @ No need

ML  Conclusions for QTD PMS Improvement Direction

This case showed that PMS are interdependent clements for the successful deployment of performance modelling o
support strategy. In the discussion of dynamic stralegy we have viewed strategy and performance as being affecled
by the context of production notwork currenlly playing an important role in Lhe ficld of production and operativn
management, In the context of production netwerk, the enterprise model provides the structure far the intcgration of
perfurmance measurement system in day-to-day eperation while the performance measwrement sysiem provides the
fuedback mechanism to support the changes of enterprise model. In the section about the case study, we have

deseribed how the two elements work and suppurt each ather i handling the interdependency that exists between,
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Appendix IV
Case Study Design on AME Meeting the Utilisation-Performance Challenge

Frons a papet presented to the SCMISOZ Cunference for discursion in Folyld MSe. class]

IV.1  Aircraft Maintensnce and Engineering Collaborative Support Tools

Glabal air (ransportation has experienced draslic changes from the air wrave] haom in Y0°s with drastic changes and

morc ficrce competitions, higher uncertaintics, tighter regulations and tougher operating doctrines. Problems arowsed

using wraditional intricale lugistics within the value network aggrepates camplexity. According the Bornstein (20013)

AMEF (¢.g. CELS,) has to serve parent uirtine and the customers 10 achieve the following:

a) maintain highest safety and security through cost effective maintenance and engineering of the aircraft fleet,

by protect the best interest of the airliue wilhin the contracted production and service agreements, for Buyer
Furishing Cquipment {e.g. CELS,) and Seller Furnishing Equipment (e.g. CELS,) systems in the airerall,

¢} optimise aircrall asset utilisation so that their revenue generation capability is guaranteed,

d) ensure continued perfarmance improvement through knowledge and assel development in order that the long

term cumpetitive edge of the airline is maintzined; new service are ereated.

The generic issuc in applying the relevance LU in other contracted services,
a) Any contracted acuvitics in the mulliple organisations and locations with different business scopes?
b} Any eplimisation in the engineering and logistics services for dilferent core compeicncies?

¢} 1y matching or resulving diverse objectives of dispersed business units, means © resolve und prevent conflicts”

a) Piase 1 - Production and Enery-Inio-Service (ELS)

Aircrafl parts are shipped for assembly line in the aircraft manufacturer tor final construction of the aireraft. The
whole set-up has been defined by the configuralion of the aircratt while il was in order, e.gz. whether & freighter or
passenger plane, ref. Belstein (2000). From airline enginecring’s perspective, the challenge in this period is on spec

definiticn amd delivery project management,

b} Phase 2 - Tn Service Contracted Engineering and Lojristics Services

The wirline's Engincering depariment CELS 1 has a mission to effectively allocale the tasks depended on complexity,
skill and equipment level, that would be cut-source to CEL 2 or 3. In this stage, the essence ol contracted
cngincering are applicd, which was originated from the one-stop shopping concepl of contract manufacluring
developed over the last decade. First appeared in the pharmaccutical and the electronic indostry for contract

manufacturing and packing. This concept is now adopied in this indusiry for innovation market needs.

¢ Phase 3 - Development of the CESLS Elements Within the Network, Evuolved Stape
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CFE!.S development in this stage allows the comtracted service providers in nelwork to optimise the business results in
blending the logistics elementy through evolving cycle 1o achieve sustainable busincss growth and compelence:

a) Man - technologists, logistics and schedulers, managers, stakeholders, praject members,

by Machine - information systems, 1T, web-gnable architecture, data flow oplimisation ¢te.,

¢} Mawrial - aircrafi, airborme eguipment, ground cquipment, expendable and consumables,

d) Method - using contract service principles, performance measurement and managemcent, negoliation support.

This is operated on o paradigm of time and information hence a short term for 4M-it.

J1 Phase 4 - Competilors - Rise of Fowth Partv Logistics and Service Extension

Since mid &0's a new type of company appear in the network, which are in the form of pow commaon known as 4PL

husiness. Some well-known companies in the industey don’t own the hardware, but owns the process of ensuring the

required maintenanec is performed, this iype of company has the lowest assets 1o knowledge weight ratio.

IV.2  Case Siudy in CELS Delay Prevention by Task Category

Afer inicrviewing a group of both frontline operational and back office support stall and managers to explore
possibility of coilaboration by means of ICT (o resolve the technical and comnercial issues. A summary is
developed to capiure the knowledge worker™s {engineers, schedulers and logistics managers) expeclaion for 1C7
deliverabies that can create long term and more sustainable business value and personal value. Modelling Lhe
Contract Engineering and Logistics Service (CELS} concept for the three s1ages of contract services provided for
CELS development in the industry starting (ram the delivery of the aircraft, 1o midlife maintetance management,

and Linally reirement of the airerall as supported by the CELS service agents.

TY. 2.1 Survey lo Contract Maintenance Service Network Pracrices

Survey is required 1o determine (he nature of contract service provided to the airlines (o gencrate performance issues
in contract execution. Their AME function has an irmeplaceable responsibility to cnsure the best deals with business
partners are negotiaicd technically and commercially. Survey design is 1o collect issues around the airline-airframer-
service providers, also called the Tripartite relationship:

a) Cost saving praclice o achieve year by year productivity and efficiency franticr improvement.

by Adrcraft despatch reliability management so that are they stay at top range of world fleets.

¢} lunovation and learming progress for all technical, schicduling and logistics stafl’

Iv.3  High Utilisativn Environments Process Mutching

In a case study lor an international airline that flics 80 jumbo’s, Engineenng controls 20% of company expense 1o
maintain the safery and operability of aircralt w the predelined standard. The standurds represent the pledge that the
airling core competence is dolivered o cuslomery. Ln establishing the scope of CELS operations, Enginecring gerives

policies that represent own airline palicy to sustain brand name and business model.
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4) macrescopic inbound aad cuthound logistics are handled with no difficultics,
by micrgscopic logistics. (o terms of information flow, strategic match of info with the value chain should be

strategically matched as depicted by Laudon {20031 and Bloamberg {194%4).
The airline core business collaborative value is relalively distant (@ the micre- and macrozcopic value creation in the
parent business, hence it is likely that some functions are outsource, ERP is needed 1o control the mainienance and

cngincering work progress.

1V.3.1 CELS1 cultural awareness by task 1ype

The maagemient of complex logistics issues hrough Tripariite relationship to harmonise and accelerate the conflict
resolution process, Expansion of the competitivencss required collaboration of the CELS neiwork players:

a)l  bFundamentats io support businesses re-moedule needs improvement

h) Long term solution and good reiationship to fix aircraft reliabilily issuey

However, Aitling A imanagemeny suggested that CELS nelwork could nol inerease the AME productivity purely by
oulsourcing the tasks alome, airline business is aller all, not for tow-end service benefits. Henee itis required o

cocapsulare a Iogical illustration of the existing furmns rzlationships and their supply necwork relationship.

1v.3.2 Nerwork OTD KPI and cask sensitivity

For the airline CCLS 1 to maintain a balanced performance itom all of ity business facels requires a lol of data and
judgmental input. The data and into collected have been used in a variety of performance measurement. The N5S
system collected data, which are always in the completion format, supplements a lot of ruw duta eollecied in the front
line operation. ‘The fullness of the tech porformance and cost picture provided a stable amd level playing field. The
survey [rom several CELS companics summarised that [CT could support real time updating of the KP1 dara for
manage ment. The existing KP1 repository was not achieving this design infenr, no true representation ol the actual

nperational performance was visible,

—

1V.3.3 Connecied nerwork through ERP sxilension
Adrline and MRO enpineers who must share knowledge about issues encountered in operation clfectively with
irframers and componeit OEM. Tn the past sharing of engineering knowledge is rather difficudt. [n the computerised
engincering environment requires that much of the knowledge sharing be on a tool-to-Leol, syslem-to-sysiem basis,
rather than human-to-humat, If 4 suceessful experience is captured, the ERP offers a rapid spreading platform o
share, first within the CELS, and then the CELS,...n organisations, with dooble loop leaming methodology using the

ERP data support. However, the result was not very satisfactory due e lose conncetion between individual ERP's.

V.34 Articulated Txpectation fo

FRFP systems will be deployed o cannol make appropriate conncetions between the players, using the results of Lhe

N5S process data, the performance KB is not only to use for reviewing the past wilh lhe CELS; (alliance level). The
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depth and agreeabie level of data allaws prediction of the uture W be vsed, so thal berth buesingss wnits can beter plan

ghead Ui futare aelivities, cost and pratit profile as well as performance prohle.

V.4 Tungible OTD Improvemenis by Collaborutive Support Tool Types
l3ased on obligation churior AAME has sel ils goal te achicve faster rouling maintenance, aceurale rouble shaoting
for ad-hoe maintenance, on-time delivery of value adding service. The overall goal is measured by on-time
duparture delua lime by adding the delay time deviations d of the 3 sources where fromtline engineers will
encounter Tur the maintenance aciivitigs:

doto =d (schd maint) +d {ad-hoc maint) +d [CROYaLion}

Ta st the numerical goals to overcome the difficultics cncountered by the maintenance stafl in the rentline would

be tied in with the T-R analysis inatrix including the following task and eollaborative support 100l type categorics:

1) Schedule Maintenance - Applying the mobile workforce deplayment, as it aimed to answer the perlurmance gap
identified through the BEMS QFD study (slide2) in the 4-step revenuc-maintenunce cyeke has provided
communication fools for key maintenance data over the existing walkic-talkics. Survey reveuled Lhat this

contribured to Tasks-A to Cimpravement by 12.5% for the provess, according Lo Lhe survey resulis:

PMS slide 1 - Performance benchmarking PMS slide 2 - QFD for PMS
leading 1o compelitiveness enhancement Rovanve | g Cumornes | | waintonancs
hctween the network players and the vulsource o flen e -
layers. g P
pay speu[wrunm * E%ii %"'Piism‘l‘;
Puafiemune (ST EEE; 5 g I h!i 39 .
Ut G ronagemnrd Ernermnl S Famed Saine : i 34 3! & H EE
eI A Ivsrmabin I'-»Ilm R T PTIT, ii;i! .!g éEii Ly
- e Y /_j\_\];. P u l wading . | “ _}_J_:_l__ JI.Em"!_ b t- .
RevanLs Fligin Mainiwnance | TIHD mAIntEne @ I PITATS. AEOUT .
rvquirameanl =] achedule | plan L sirplunax E_ -l W b l.....f;:._.:
Y : *“{{ _"bp-
e 4 =g e T IR }"
Lomi buiageb 1lE make 1o lrkoagn sl e e [ ————— L '
AR VL diri-tdurn] wanzvinae = Fo e b s A apsine
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9. Tusk accomplishment feedback & @ @ B P
10, Momie computing helps sched mainl jobs & @ & D & @
11, Knowledpe gathering for new defects & @ & D & D
|2, Training mobile supporl lechniyue on the key activitics ® @ & ® ® @
Note: Feedback 1o be marked as: @9 20% or more I orless @ No improvenenl

PFeedbuck rute for schedule maintenance survey = TU% lor 50 uestionnaire sent rel, TIE2.8.2.

Ad-hoe non-rowting and unscheduled maintenance - The problem of slow to rewrn 10 the maintenance bay dug
to ad-hac arising and problematic aircrall systeme that cannol be rectiffed due to lack of support data. The
suppott data analysis should be done in back-office previously. With the use of the C-H Method the survey
revealed that this contribired issues in o the Task-B defemrals for Roule 1 by 11.3%, acconding 1o the fruntling
staff:

C-I1 Method slide 5 - illusiration C-H Method slide 6 - shading insights tor future
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11, Knowledge gathering [or new defects @ F D & ©
13, Training mobile support technigue on the key activities ¢ & & @ T D
Note: Foedback to be marked as: @ 20% or more 0% orless 8 No wnprovemen
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Feedback are cellected through Crystal1 demonsevation and work ahong with 10 froniline staff and 4 managers,

feedback tawe = 1(HFE using action-discussion approach.

Value-adiling process - The vaditional problem of unable to obtain sufficient mainenance datz and project data
was duc te closencss of the projects ay these are considered as classified. Inefficient 1o handle large amounl of
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Roule-1 to -3 by 16.5%. To be able (o aware of the cwrrent situation for the renevation project team, and the
oppotiunily Lo allow martners and competiter to join and work the schedule out the use of the collaborative wed,

in the form of mobile support of pattern recognition would enable Lask accomplishment o meet AAME rargees:
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d {renovation process) improvement = 9.3%, sd. = 3% Content Speed  Flexibility

1. Business provess overal) & & & © @ D
2 Crnical renoyvation process in last mile & % & ¢ @
3 Critical path manggement ssues ansing in rencvation & D & @ @D
4. Resolving constraints for logishcs & b & P & D
5. Muinlensnce data sources linkage & @© $® 2 & &
6. Hardware wireless tool improve thought process $ & &P ® &
7. Working parties linked between AMI's & $ Do & &
% Competilion vser interface crucial for usc ® $ & P & P
O Task accomplishment feedback ® @ & P @ &
10, Muobile performance - overall & P @ D & @
11, Kunowledge gathering for new defeets ® P D & B
12, Training mohile support technique on the key activities B @ & B & @
Note: Feedback 10 be murked as: @8 20% or more 10% or less @ No improvement

Feedback rate = 205 for renovation maintenance related supplicrs and AMEs.
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d) The overalt improvement is impressive using the o 1D formuli, the total improvement is 33.5%. The survey
resulied that raditienal merhod was unable to manage complicated tasks through manual script due ta lack of
flexibility. Survey tndicated mobile supported that the use intepraled collaborative wols, as supperled by the

aent will result in sipnificant delay prevention, one-third of OTD is protected despite of uiilisanion ingrease,
Iv.3 Conclusion for the CELS Network Joint Effort to Reduce Delay Times

Reterence previous work precaulionuary sleps have been laken 1o lower engineers resistance to web-based NS5,
therefore relative lirtle impack on the process is seen, The political issues in the orgamsation. e.g. understanding the
‘relationship impertatce’ 10 ‘substantive importance’ has been taken care of. A suggestion is that it is reguired 1o
revigw previous commereial negotiations and pul generie strategics inw casily referable site tor re-apply and

enhanced application because commercial negotiation requires a lot of tacin skills and knowledge,
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Further Work - Major Flndings Assisting Concept Development
An innovative approach using the case study linkage and coliaboration support tools bascd on Thamond Model for
AMI industry TCT deploymenl, a theatrical view uf the production nelwork, This (ool would enable theory building

[or the thewtrical management for the designated reference site.
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Appendix V
Tutorial Notes on Diamond Model Player Management - A Theory Support

for Dynamic AME Environment

[Notes for MSc. ILS Class (2003 and 2004) — On AME industry complexity review]

To handle the multiple users and stakeholder situation with information system deployment one has to consider the
applicability of the system to be introduced to the defined reference site and the users and suppliers who need to
adopt the instrument (Calisir, 2004). Under the normal electronic device study this needs to be expanded to include
network acceptance (Amoako-Gya, 2004) which extended to network players’ position, especially the competitors
proposals. The MISRU research projects covers the theory and concept building that have resulted in industry
improvement over the last 15 years. In the early 1990’s, Chung proposed Diamond Model for collaboration, this
approach has resulted in a lot of key issues within EAI and other activity based researches. This give rises to
opportunity where the existing model can be revised to tackle a enlarged scope of interest using a -SUCCESS- (Ref.

1.6 for the player constituents) relationship revised from Chung’s Diamond Model was created and defined:

Sponsor Diamond Model

Characteristics

Stakeholder - Players dynamics
business driven.

- Competitor position
yet to be defined.
Opportunity for
collaboration

; Customer
Supplier - Each players can be

change position.

- Each has its own
stakeholders.

Research Agent can be

introduced from here - New opportunity
Competitor with new members.

Employee

Figure V. Diamond model generic collaboration opportunity

Chung’s collaboration model has resulted in numerous cases for opportunity generation and many are later translated

to successful applications ref. Chung (2005; 2004). Over the course of the MISRU development there have been
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many application with the use of the Chung § Diamond model. Many paths of roadmap had been explored and many

cases of successful applications. The -SUCCESS- case can be expanded to show the relative importance of the roles

of each character, so that the model of business and process development can be analysed, also improvements:

V.1. Ng (2006) on shipping PN ICT deployment

Ng § study addressed issues of distributed shipping with
tactical use of sponsor power to drive the employee to
consider customers expectations (Wong, 2003). Through
applicated ICT deployment, employees are encouraged
to develop new partnering relationships with the existing

customers hence "ICT deployment” model is created.

V.2. Ko (2006) 3PL building business strateqy

Yu§ 3PL case reported a business strategy change from
traditional local demand and work process to use third
party logistics. The use of this new approach enables
the sponsor to create a PN-wise freedom and enhanced
initiative of the suppliers hence that the supply chain is
no longer limited to traditional approach but a new

level of performance is achieved. Hence the new 3PL.

V.3. Lee (2006) Co-developing new customer service

The enterprise case depicts a collaboration that the business
partners approached the sponsor to develop a new service

in a selected service site. By resolving a lack of knowledge
issue with the sponsor a new formation of alliance with

the partners and discuss with the supplier for that installation

using a special form of product research and co-development

Sponsor
1 Stakeholder
Competitor Partner
Opportunity
Supplier CuStomer
ICT
Employee Agent
Figure V.1
Sponsor
GR Stakeholder
Competitor Partner

Qpportunity 3P

?
Supplier CuSomer
Employee Agent
Figure V.2
Sponsor
p Stakeholder
Competitor @P tner

Co-development
Opportunity

Supplier Cu®tomer

Employee Agent

Figure V.3
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protocol that has not been used in the selected industry before. Hence the taxonomy of "service oriented co-

development" is created for "win-win" situation.

V.4 Yuen (2005): Internal MIS and process control

The use of the ICT deployment has resulted a new way of working out a specific issue in the management succession
study. The use of internal process control is similar in nature to that of the ICT development by the shipping cases,

hence that the model is repeated in a different operation with different setting of business nature.

V.5. Chan M. (2002): Eight-case model No.1 - Artake business diversification strategy change management

Michael uses a different business process change approach to deal with the issue of the changing business
environment so that the partners and the customers are working closer to make use of the existing setting and
production network to fulfil new sets of requirement. The nature of the collaboration is different to that of the 3PL
collection however the formation of the path is exactly the same so that the use of the 3PL approach is applicated in

the ICT supported environment for business success.

V.6. Chan M. (2003): Eight-case model No. 2 - LK co-develop of new products

The LK machinery and Tsing Hua University collaboration to research into a new form of magnesium alloy for new
product development is crucial to the future development of the die cast machinery development company. The

results are also a way of expressing the co-development protocol especially for the emerging markets.

V.7. Chan M. (2004): Eight-case model No. 3 - Shell production, logistics distribution business process overhaul

The use of the Chung’s Diamond Model extended to a new level when the BPO approach is devoted to the complete
business not just selected process (marketing and distribution) in the business unit. Hence the label of BPO is also
applied for this type of development model. The control of it fell into the sponsor more tightly and the role of the

agent, where the researcher was positioned to drive the changes around the BPO process through the network.

V.8. Chan (2006): Eight-case model No.4 - Airline PMS for dynamic operation

-A34-




Appendices ERP Extension for CELS

Further developed from the internal information and performance control use for the management succession, the
concept of the PMS management (Kaplan, 1996) has been introduced to the dynamic airline environment as
perceived by the Chung’s Diamond Model (2001) while using the ICT for internal process control. However, Chan
(2004) in this research case extended the PMS influence (Gott, 1996) to the third party through the use of data

committed from the work contract service providers.

V.9. Chan (2004): Eight-case model No.5 - Toy marketing and PN for new products

Chan and Yuen (2005) The Hasbro case provided a reference site using the escalated PN concept for new product
development strategy. Hasbro’s non-exclusive distribution network to maximise the capacity of the supplier hence a

new approach to deal with the sponsor to develop a new

Sponsor
"service" form of distribution network. The sponsor plays @ @ Stakenolde?
a new role in the alliance of the toy industry hence that _
Competitor Partner
with the partners and discuss with the supplier for that BPO @

using a special platform for research and development

plie! k Customer
business process. This protocol was a first time in the ~
\
\
applicated PN management, which sites before the business Emplovee \
ploy ‘Agent
process re-engineering is taken place. Hence the term
Figure V.9

"BPQ" created for this type of taxonomy formation.

V.10. Chan (2003): Eight-case model No.6 - Johnson Electric PN and logistics distribution

Chan (2003) illustrated the BPO approach as it was devoted to the complete business but not just selected process
(marketing and distribution) in the business unit. Hence the label of BPO is also re-applied for this type of
development model. PN control fell into the sponsor where originally tightly controlled process agent dependent.
Chan and Leung (2006) applied the player management approach to depict the applicable model to instigate
collaborative support tool development. Using the typical case study method it sis possible to link the concurrent

progress, as a form of project or cases designed so as to create benefit for all the players involved.
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V.11. Pak J. (2001): QFD BPR improvement

Sponsor

The use of the of QFD methodology as reported by Pak @ Stakeholder
(1999) was to develop Rocom as PN adopted new concept

Competitor Partner
for the new service development strategy.

ONpBrDnit
Pak and Chung (1998) created QFD supported network
to maximise several types of service sectors enhancement SuPp"e@ stomer
in supporting the sponsor to develop an agent innovated
_ o Employee @Agent

service and product distribution networks. The sponsors

and judges as depicted by Pak, (1999) plays a vital role for Figure V.11
partners formation in the QFD BPR improvement. This gave rise to the player management research scope for

MISRU.

V.12. Lee (2006): development of BOM for ERP adoption

Lee (1998) reported use of BOM for ERP development has results in a new way of doing BPO for the distributor.
The share of it is not limited on the production network and people involvement but also on the share of ERP

development technology and ERP usage. BP improvement focused on advanced approach so that the PN finalised.

V.13. Tam (1993): Consultant OEM to develop 4M

The initiation and basic formation of the agent theory combined with the Chung’s model to develop the required

amount of progress through the use of the consultant service,

as a form of research provided by the new product

Sponsor
- Stakehold

development process was original by Tam (1996). @ aeholce!
In that an alternative form of collaboration is designed _

Competitor Partner
for any given network to maximise the capacity of the Consultant )

Opportunity

supplier, so that a new approach is required to tackle

Supgfier mer
4M to deal with the sponsor to develop a service from
a new agent supported network. Hence this is called B ce @

Agent

the consultant network for the many scenario subjected
Figure V.13
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for study, which forms the foundation of "consultant focused service" in the originally non-connecting networks, also

a new definition for service industry.

V.14. Tam (2005): In-source strateqy technology transfer

Tam reported an innovative approach to enrich MISRU that in-sourcing business process management for the
manufacturing PN. The network has provided a powerful evident (Tam, 2003) to deal with the common issues
arising form merger and acquisition where the newly joined business partners non-straightway follower to the

existing protocol.

V.15. Competitors - A missing proof for the Diamond Model

The above research was to deal with a lot of different scenarios in the Diamond Model for the Sponsor / employee
and customer relationship, then goes to the employee. And the supplier that goes with the competitor and vice versa.
In most cases, the issue of the competitor has been brought into the picture. Hence it gives the researcher a good
opportunity to measure up the position of the competitor to deal with the situation, and its function in the Diamond
Model, where the ICT supplier situation are prevailing in the supplier / competitor position. If the conditions of the
above players are appropriate the position of the players are inter swapped of their relative position. So that the
competitor can become the suppliers and the employee may turn competitor, etc. So the importance lies in the
process why the transformation takes place and also how can this be managed so that Chung’s collaboration model

can be sustained.

V.16. From Competition to "Cooperation"

In today’s dynamic business environment, it cannot view a pure competitor or pure co-operator in a given business
setting Seifert (2003). The reason being, position change in the mutually dependent commercial world there is no
easy way to define clearly the characteristics of a party in competition or a party in collaboration. Seifert (2003)
defined the concept of “coopetitor” (a combined word for the competitor and co-operator) who accepts that the
condition of competitor, as the same time they are potential collaborators. This give rise to new way of dealing with
competitors who may be at one time becomes the collaborator or reversibly, the collaborator today may turn to a

strong competition in the forthcoming PN development and the narrowing of market perspective.
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Research Questions from the Diamond Model:

What is the MISRU research objective? How to cultivate the features of the network relationship deployed
expected response from the players?
Answers: Group consent is, don't shy away from the competition, take communication opportunities, try to align

with the common interest, stay with a competitive mind.

When the assumptions of the player characteristics changes, it is possible that the role of the players have been
changed, what is the best approach to go through the -SUCCESS- consideration?
Answers: ldentify the roles of the players first, revise as time evolves and make necessary correlation between

the parties so that the true relationship is established through working together, even with the competitors.

What has left from the Chung’s -SUCCESS- Model through the applicated researches in MISRU and the
reference site methodology research protocol?
Answers: If the information about the competitor is non-existing the problem in how to manage the players

contribution, especially the competitor's role, is still exist.

Can the competitors be managed in the network analysis of collaboration?

Answers: The student group has no consensus about this is question, they suspect that only the opportunity
creation and sharing sessions, workshop, conference or gathering may not achieve anything but deeper
conflicts, reduced chance of co-operation. The group suggested that the agent must be re-shaped and re-
equipped to take more "productive" role e.g. as a demonstrator to test controller to exercise the Diamond Model

so that they can align with the common interests, stay with a competitive mind but exploring more collaboration.

Based on the evidence furnished from an interpretation of the papers, and the answers from the questions and

discussions with the students, a projection for the Diamond Model expansion and the role of the agent for competitor

management are as follows:

Further Work

a) Take the lead in the ensuing competition for the system integration.

b) Involve the competitor to participate on AME player characteristics change in the system adoption.

c) Instigate coopetition between the players, on selected portions of the system integration.

d) Apply Diamond Model to assist AME PN players task-route selection for collaborative support to design.
e) Simplify the player movement with the Diamond Model.
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Appendix VI
Tutorial Notes on AME Future Challenges — A380 Logistics

[Notes for MSc. ILS Class (2003, 2005) - On AME industry Complexity Review]

V1.1 Background
This is a presentation of the Airbus latest aircraft type, A380 and the specification of its maintenance data and

information. The objective is to show advanced logistics information to be provided for the AME PN as the industry
involved in my research. The layout is such that researchers can imagine the process logic and maintenance service,
also ref. Taneja (2002, page 109 to 117, A380 Opportunities Driven by Emerging Aircraft Technology):

a) Describe with support of the system diagram where the routine work in repair of the giant aircraft

b) Point out the tools and techniques used to repair and enabled by AME § own ERP

c) Establish the SCM using existing approaches with related technology, what will make a difference?

d) Propose your approach to contribute knowledge in doing the reliability improvement or trouble shooting jobs

e) Current and future research projects that might come along with this new Airbus designs

V1.2 A380 illustrative analysis for the systems maintenance to support OTP improvement

To install a complete and detailed information on the A380 PN information we can visualise the whole and logistics
network as a connected activity between the suppliers. First, check out this cutaway diagram and pictures from the
assembly of the new Airbus 380 that it could consists 28 levels of systems that could be manageable for the AME PN

considerations:

STAIRS TQ  DUTY-FREE SHOP
UPPER DECKS

Slide A1.1 Airbus A380-800 Systems Illustration for Maintenance Complexity

Source: Airbus Consortium for the published general layout of the A380 as airliner of the future
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Having looked at the integrated view of the aircraft and the systems that contribute to the whole functionality of the
airliner. Students should now begin to appreciate the complexity of the aircraft systems and the joint function or the
components, in very brief view of how the big airship can carry the passengers around, and more importantly how
the systems are behaved on ground and in the air. It is because you may be aware that if anything is not working
properly, it is the AME § job to make use of any forms of maintenance data support, information sharing and
knowledge gathering to help fixing the defects that might affect the OTP. This forms the basis of the reliability
improvement using available information and support. In daily operation, aircraft defect rectification in the critical
phase of the ground maintenance is crucial: because only effective unscheduled maintenance, early or prognostic
defective component identification, punctual accomplishment of repair can guarantee OTP performance. Hence there
is a demand for the effective reliability interface tool for all AME staff to work along with the aircraft, being in the

front line physical work or in the back office logistics, a common platform would be on highest priority.

V1.3 Working Dimensions of scheduled maintenance tasks for the future AME organisation
With a wing span of 79.8m (261ft 10in), length 72,75m (238ft 8in). Height 24,08 m (79ft), the A380 is a giant

movable workstation for AME to complete the maintenance tasks. In the case of planned maintenance for this

integrated, yet each components to be maintained and serviced separately, this exposed view give you an idea of how

many major parts that could be subject to in-depth overhaul and repair-replacement programme.

A380 Sections for
Maintenance, Repair and
P Overhaul Management

Characteristics of A380
Scheduled & Unscheduled
Maintenance in Operation

Comparing the size of a KMB bus to e e o Core competencies of the suppliers.
the A380 on the same sacle 6 =

o Off-the-shelf technology products
specification for operators.

e Customer involved product design &
specification for maintenance.

e Standardized parts for multiple
systems configuration control

e Overhaul program for major parts such

p K L — — P — a landing gears (every 5 years)
' = : — « OTP critical system management for
. C AT entry into service stage
3 ) 4 ’b/ ¢ Reliability centered maintenance and
' - ey support using on-board information
> transmission
:i_', Hambourg (ALL) -"u',- Stade (AlL) B AIC manufacturing unils ° Repair-replacement refinement real
(2) Broughton (UK) {5} SL Nazaire/Méaulte (France) B Risk-Sharing Partners time decision support
(3} St. Mazaire/Nantes (6} Getafe/Puerto Real (Esp.) B Risk-Sharing Partners
(France) (7) Toulouse (France) sub-assemblies
SlideAl1.2 Airbus Maintenance Systems for PMAS designs

Source: Airbus Consortium for maintenance characteristics & system analysis
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V1.4 Logistics Capacity for Process Management

Even though for such a giant aircraft, the A380 has 49% less components count but 35% more seats (in 555 seat
configuration) than the 747-400, allowing room for maintenance data to be handled possibly in the real time basis.
The challenge is the real time data transmission through the existing wireless and intercommunication system
between the ship and the ground maintenance centre. However, it would be necessary to discuss with all the parties
with the operation to know where and how this information can be transmitted to the required party:

a) airport ICT management party

b) airline flight operation & ground operation control

c) AME S service network

d) airframer§ information supply

So that all parties are agreed on the changes to enable real time information can be transferred.

V1.5 Issues in Development and Production Network

The A380 maintenance data storage would be a step leap compared with the last generation A330/A340, the reasons
being that the new aircraft will hold more onboard information to sustain real-time on-line maintenance and flight
data transmission. However, it would be interesting to see how the AME production network could change to meet
the revised operational requirements. Hence the hardware and software interface, as well as the mode of operation

needed revision from the existing state of the AME maintenance engineer to that of the future knowledge workers.

V1.6 Content supplier for service commitment for the maintenance of large aircraft

Airbus and AME § first began studies on a very large centralised maintenance database. The European manufacturer
saw developing a competitor and successor to the Boeing 747 as a strategic play to end Boeing § dominance of the
very large airliners AME 8. Airbus began the real-time engineering data and transmission for such new aircraft.
Using the most advanced technologies for real-time rich information transmission, the A380 central maintenance

computer is therefore designed to have 500% more powerful than the previous generation.

V1.7 Conclusion for A380 preparation for real-time aircraft data supported maintenance

The nature of aircraft maintenance information management requires AME to deal with large amount of data in text
or graphic forms so that the system designing, developing and integration effort can be nicely tied in with the
existing ERP systems within all the players of the industry. The shear size and systems of the aircraft, the complex
construction of the aircraft and the immensely variation of relationship between the one component to another, meant
that the data and information management is very different to the previous generation. The A380 thus has a great
potential for improvement over the existing paper document converted formats that would deliver the so call
“business (process) at the speed of thoughts” (Gates, 1999) dream. This is because the existing technical data support

is still far away from the perfect scenario of maintenance support.
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Questions and Answers from the Students:

e What is the purpose of Airbus’ advanced maintenance data support development from production to post-
delivery maintenance? What is the key value of muti-million spending on data management in A380?

Answer: It is envisaged that the content of the maintenance and flight information be crucial for the next generation

aircraft because the future aircraft are designed to provide rich information content for AME, if AME's don’t make

use of it, it is a waste. The next level is the speed of using the data, this include the transmission speed and also the

speed of clicking the number of times on the display to reach the information required. Applying the rules of thumb

for internet application designs, any interface requires more than 3 clicks is a failure.

e Do you envisage a more effective production network if the maintenance data distribution can be shared
between the dispersed maintenance stations? Do you envisage more competitive or more co-operative setting for
the future AME business under the existing and evolving environment?

Answer: The students responded with univocal view that the future maintenance process, especially in the critical

steps should be benefited from the advanced maintenance data support, if the AME operation is aware of the change

and make necessary connection. To be able to “plug-in”” the socket provided by Airbus to effect a workable hand-
shaking is the first consideration. The next is to see how can the future AME PN is arranged such that connected

maintenance is a whether a systematic / regulated OR open for dynamic competition.

e Where can we expand of the CELS network to connect such an intricate A380 which encapsulated apparently all
the necessary information for maintenance? Which group of external parties can join?

Answer: From the view point of the AME, flexibility and agility is the key to the future success of connection to the

A380 applications. It is not yet fully understood the final shape of the future maintenance system from Airbus (and

perhaps Boeing) hence that the safe rule of participation is be flexible. Hence i.e. the connection, the linkage and

data exchange between the AME ERP's and the Airbus's original design and the data sources are to be tightened

through the use of non-rigid designs and interfaces. Hence, opportunity exists for local data management houses.

e [freal time data management technology can be tested through AME’s connected PN activities around the
aircraft maintenance and service work here in Hong Kong, what can a local supplier be participated?
Answer: The use of Portable Digital Aid (PDA) or the Portable Maintenance Aid (PMA) to support the daily task
management in the AME operation. This is a main stage in the latest real time data transmission between the ship
and the maintenance center's planning and operation, and between the individual ERP of the AME companies.
Hence that the interested parties (who would operate the A380 or Boeing equivalent) who be interested to cross

check with the research progress.

-A42-




Appendices ERP Extension for CELS

Appendix VII

Tutorial Notes on Global AME Business — Emergence of the Giants

[Literature review presented and discussed with a group of ISE Engineering Doctor students, 18 Nov 2004]

"Welcome everybody, the reason myself and Prof. Chung ask you to attend, as a group very successful EngD
students for this class, is to review some of my latest findings in the AME development. Is it really important to
enhance the core competence of this industry? Or going back a bit, why is such a mega size company (Boeing)
would be interested to take a share of this market? So we are very glad that you may share your experience in
establishing the right direction, because you gentlemen § impressive background as senior management in the leading

technology companies would face this challenge. How AME industry is a way forward for doing business?"

VII.1  Background

Boeing, a long time aircraft manufacturer, has turned the tide of the AME industry by attempts to market her
maintenance-and-engineering (AME) service support in the civil aviation industry (MacPherson & Pritchard, 2003).
The following slides showed the reason why Boeing has adopted a new business strategy, and to search for a new
core competence development. So that Boeing product and service is no longer one stop shopped airframe
manufacturing, but will turn itself to become more after-sales integration and other soft deliverables in logistics.

Let § see the following illustration slides, and we will show Boeing choice of AME development should move:

Slidel The trend of production Slide 2 Where should Boeing go?

Why Does Boceing Change Business Strategy Why Does Boeing Change Business Strategy

Passengers, Alreraft,

millions thousand Year bobs (ks S&E Jobs (s SKE & S&E as % of all
Adrcrafl vt

S 100

o
- PEPTTPETL PP IR
1660 1965 1970 1975
Year

lossalaasalas
1980 1985 1990 “ e i \
Yr25 Yr00 Yr0S Yrlo

... Less physical product to be produced
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Slide 3 Diminishing physical production Slide 4 Lion’s share of future AME business
|

Why Does Boeing Change Business Strategy So What is Lefi for Boeing?

Bosing's estimates of the size of the workl market for commereial aviation services (2000-20197

20 Years of Commercial Aviation
Business in Revenus

04 s .
R \  mAfer Sales Senvces
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B757-72%
B767 - 55%
B777-41%
B787 - 35% 1!

o

Production of 1,200 awrcraft 988

USS$ 988 Billion = 2 X 22%

= a mere 5.4 billion per year

20 years

VIIL.2 Way Forward to Join the AME Business

Having seen Boeing § development history, and the rationale that supports Boeing decision to develop service
strategy in the after-manufacturing market, it is important to discuss how this model is developed. What influential
factors have caused this industrial giant to change its course? Is that to opt for a clearer visualised future other than
aircraft manufacturing that Boeing has sophisticated for years? There is little evidence from the external studies to
see how it was merely derived from Boeing § strategy formation conference rooms, OR, it might have captured a
significant amount of intelligence in the industry. Let us, from an objective analysis approach, to summarise the key

issues that Boeing has encountered, which led her to proposed this solution for future:

a) Boeing has identified clearly what the situational problem is observed around its business development, what is
the significance of this observation? How does it relate to the research on local AME competitiveness enhancement?
Answer: The group consensus [a 100% common view] was Boeing has found its situational problem within their
traditional manufacturing restrictive. The solution may lie outside the production arena, outside the plants to
enlarge the business scope. It is possible that Boeing AME arm will reach the local market and affecting local AME's

such as Cathay Pacific Engineering, DragonAir Engineering and HAECo?.

b) Boeing (typically as a firm) wants to achieve a certain target as a new entrant to the AME industry, could it be
product domination? Service expansion? Or diversification? Please describe based on the facts provided:

Answer: The group of EngD students offered a lot of suggestions. Boeing might change (improve) the AME industry
efficiency, or work standard. Most likely it would bring in greater competition to the existing businesses, along with

new collaboration opportunity to share resource and knowledge.

¢) What production network problems could exist with the use of current methods, theory and practice in a company

with the entry to the AME industry? Why are they not applicable to this Boeing business development case? [The
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Boeing case contributes knowledge to the pool of cases in the AME industry, as the Boeing case adds her model
which may stimulate new approach development]

Answer: The group of EngD students had divided view about the selection of the existing methods, starting from
business strategy building, product range, target customer selection, systems support or deliverables. The common
understanding was that Boeing should adopt progressive approaches to gain trust and dependence by the local

customers, may be those small operators first and then to develop greater linkage with the local AME players.

A key area in my research is a significant system integration effort to start from a selected small scope problem
rather than a full-fledge deployment in the local AME's full functionality because the work scope covers logistics
management, operational management, ICT deployment and integration. If a new system is to be developed for the
AME's, where would it meet Boeing's new service offers? Boeing is expected to become a new competitor on top of

the existing "original maintenance data" provider role.

d) Boeing needs to describe its research design and show its implementation in the company. This demonstrates a
case of its market research was based on a reliable process. Doing business research at the company level is more
important in the long-term success than obtaining short-term results. Could this be implications for the research in
generating a theory of "ERP Extension" for the AME §?

Answer: The Boeing approach will set a comparative path to the mobile workforce research that I will employ for my
way forward as breakthrough. The concept, scope and areas of coverage may not be the exactly same, however, the

results may be used to compare each others e.g. in the area of applications integration and the competitiveness gain.

e) A firm like Boeing innovated its process to deal with the situational problems to find a solution that can be
developed as its own business model. This case is a demonstration of making innovation in application of its own
industrial knowledge and wisdom. Observation from what Boeing is doing could lead to re-invention of current
methods into new applications. From making of big aircraft in the plant, to maintenance and servicing for those

mobile and revenue making flying machine around the world.

f) The Boeing case provides details on how it converted its service provision into a development model. How does
this approach affect the design of my MPhil research study?

Answer: the MPhil research project adopted a production network view to create a future organisation. The
organization assumed a collaboration network with a mobile workforce, rather than continuing the success of an

existing production network with the engagement of new activities.
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Slide 5 Boeing Proposal for knowledge work Slide 6 A Boeing concept of theatre-in-the-air

So What Should Boeing Fight for? So What Should Boeing Fight for?
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Source: Boeing Aircraft Health Management Programme for future aircraft [www.Boeing.com]

Being has found methods to measure their success in both the research results and company results. Although the
approach would affect many years to come but its importance to show the early success is observable through the

implementation.

Analyse the difference of its new business service model with others so as to find Boeing’s innovation or
contributions in the new market. The evidence exists to collect and to show the possibility of back-to-back
comparison for Boeing AME expansion and the mobile workforce demonstration for interpretation. There is a
challenge for Boeing to move from huge plants of production for big aircraft, and move some of their skilled or
knowledge workers to handle the intricate details of logistics management and after sales service, maintenance
reliability improvement and OTP performance enhancement. In our case, we must use practical data support
academics query. So the researcher would envisage that Boeing would not follow or repeat exactly what is being
done in local AMESS. Instead, they will instigate a new practice of work, a new forum for process enhancement in
critical phases of the AME business process; and finally a new paradigm for sharing to define the future shape of the

AME contribution to the air transportation. Develop associated systems supports to shape the AME way forward.

Discussions with the Engineering Doctor Students:

e Where can Boeing case support the CELS network view for future development of proper competencies for
selected industries, e.g. the AME network in Hong Kong? What is the maintenance and logistics landscape for
the industry and the peripheral factors (e.g. government§ aim for) if either the B777, B787 or even the A380
series of aircraft were adopted?

Answer: My CELS concept (or the logistics view) allows all players to see if the squeeze from the production network

players can be balanced, vertically integrated or longitudinally improved for the business efficiency. The CELS
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concept could lead to many outcomes for the ensuing engagement with Boeing AME service arms in the local
industry. There is one common element that has not been formally addressed: that the critical process for OTP. No
matter the type of aircraft: Boeing, Airbus or Embraer (Brazilian aircraft manufacturer, world's 3" largest, ref.

Holloway, 2003) made airliner.

e |f the extension of the CELS network supported such view, what data is needed for ICT system adoption or
integration? What are the opportunities remaining for local or global mobile information development agents

and suppliers to strive for participation, and taking the business opportunities?

Answer: The CELS network may ask for some sort of mobile tool kit to support the integration of the existing
maintenance data. The players might opt for a combined solution so that the mobile workforce can use the data that
are half contributed by Boeing (or Airbus) and half supplied by a local AME supported mobile agent. A study of the
engagement analysis, the production network development trends in the local AME's, a collaboration-competition
relationship may be staged for all players to participate, as long as each owns unique core competence and

competitive advantage. In turn, this arrangement makes a lot of business sense, and opportunities will emerge.

VIIL.3 Conclusion

Sharing of the design of my AME development data gathering achieved the intent to compare Boeing, as the
potential arch competitor, to my proposed research result (way forward) in domain. My survey from the participant
in this work supported my claim that AME industry has a future for Cathay Pacific Engineering, likewise DargonAir
and Haeco. If we can work more closely on this subject, making a joint success, not necessary a totally "winner-
takes-all" scenario but encouraging formation of work groups that will make collaboration-competition a workable
arrangement for those who participate in progress. If this is true, the above qualifications and experiences the EngD
students participant offered would be very helpful for me to assimilate the key elements for decision making in

compiling a strategy for detail design requirements in the ensuing test.

So that the use of sampled data from the future test would mean a lot as to compare the progressive results published

by Boeing. And thank you again for accepting my selection as representative of players in the leading technology

companies and the interest parties in the AME industry to offer expert opinions for my study. Here we are let me

summarise what EngD have given me the "adhesive" so that | can link the following for my research:

a) There would always by external new entrant (Boeing, as giant competitors) to AME markets, local or overseas.

b) Who will bring new ideas, new tools and new standards to the existing AME forum.

c) A justification to encourage existing local AME players, competitors and scattered systems developers/suppliers
to work on a coopetitive approach to integrate mobile workforce integration,

d) Linking the existing scattered individual ERP § as extensions, will be a demonstrable outcome in my research.
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Appendix VIII

Tutorial Notes on Research Methodology - From Industrial Problem to

Research Question Setting

[Literature review methodology presented to ISE ILS class, 18 January 2007]

Appendix 11
Problem formulation is extremely challenging

v Borvive Collaboratios

How to improve maintenance

service performance despite

of increasing utilisation?
o i

Utilisation Vs OTP |
- dilemma?

How can we better use
existing maintenance system?

ERP benefit not yet

eventuated?

Conceptualising sponsor concerns are represented by a huge file cabinet, the
aperational topic (OTP) is obvious, but the lower drawers are less well labeled

Appendix 11 eI
Q1: How real time
PMS toolkit to
support front office
and back office
communication?

Utilisation Vs OTP yet
= " o
Q2: What definition - dilemma? i
is required for the
maintenance tasks
to be introduced so
that the value
analysis could be
performed in a
generic format?

Contract service
firms trust issues?

PN players joint
effect concern?

Cuestions are developed from emerged theories (vellow cards) on established theories
Appendic 117

@ Contract service companies trust

Muasrare Rorvice "sllabssmicn.

Q5: Why the trust
build up in the
contract service
firm takes long time?
how to speed up?

Utilisation Vs OTP
- dilemma?

ERP benefit not vet
eventuated?

Q6: How to
instigate intra-
organisation
collaboration
through the use
common
performance
enhancement tool

A
Zm?

Contract service
firms trust issues?

Areas of red items are assumptions that will nat be applied in this industry

Appendix 117
g%) Mainienance service mana,

Utilisation Vs OTP
- dilemma?

ERP benefit not yet
eventuated?

Contract service
firms trust issues”

PN players joint
effect concern?

Let us look ar this Imge cabinet drawer by drawer, by a top down approach
—
Appendix I1°

@ ERP benefits are not vet fullv eventuated

Mabasressars Sovis Cllabrasions

Q3: How
configuration
management can be
more flexible to
engage future ERP
change request?

Utilisation Vs OTP
- dilemma?

s e 5

ERP benefit not yet <
eventuated? | sues?

Q4: How to develop
ERP extension as

viewed by the user

and PN player
perspective,
instead from the
system developer
ideas?

PN players joint
effect concern?

Red theary cards are assumptions that are not applicable in this tndustry

Appendn: [1°

g%) PN players readiness for collaboration

R e

Q7: With the use of ERP
peripheral tools to
connect operational
data for real time PMS
support in a contract
service sector, players
alignment will make or
break the collaboration,
how can ICT toolkit be
developed to enhance
alignment?

Utilisation Vs OTP
- dilemma?

ERP benefit not vet
eventuated?

Contract service
firms trust issues

PN players joi |
effect concern? |
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Appendex 17

Muasrare Rorvice "sllabssmicn.

Utilisation Vs OTP
- dilemma?

ERP benefit not yet
eventuated?

Contract service
firms trust issues?

PN players joint
effect concern?

Q%B A simple research question is defined !! —

From an industry problem to research setting - this process broke dow the hige
service management cabinet, re-array mived issues, boils down to a single statement

Aiming at measurable
performance
improvement

-

“How to enhance the
understanding of ICT
alignment to achieve
PN collaboration™

Problem distilled to
—— | lack of instigation for
collaboration

Appendix 17
Deriving 3 research objectives

&

2

for the extended enterprise.

1. To build a model to visualise the opportunity of
collaboration for players by making use of the task-
route matrix, seek for ERP content extension.

. To explain the findings as research process unfold
with the context issues, and to illustrate how fast
players can learn, and how to refine the model.

3. To validate the model using Diamond Model
fundamental, instigate learning, how coopetitor
could be exist to extended knowledge of PN model

Muasrare Rorvice "sllabssmicn.
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