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Abstract

This work investigated the understanding and use of current manufacturing strategy methods within the
UK aerospace industry. Several key issues were identified which suggested a need to rethink the
process of manufacturing strategy formulation. The set of issues included: the lack of explicit
manufacturing strategies by several case organisations, a lack of the general use of developed
manufacturing strategy tools and techniques, and a general evolution of organisations from
functionally based to a business process focus. These issues suggested that the current approaches to
manufacturing strategy were not reaching their target audience practitioners, and that further
development of the manufacturing strategy formulation process was necessary to improve the usability
and subsequent use of manufacturing strategy concepts.

Taking these issues into account, the research used three cycles of learning using the soft systems
methodology to develop a greater understanding of the domain of manufacturing strategy. Cycle One
identified the process of manufacturing strategy formulation as a problem situation and used systems
concepts and soft systems methods to develop three manufacturing strategy archetypes. These
included a customer focussed / market led approach, a best practice approach and a knowledge-based
approach to manufacturing strategy. Each archetype was developed using systems concepts by
defining a root definition and developing conceptual models in order to make the thinking explicit,
systemic, and useful to practitioners. Cycle Two explored the manufacturing strategy formulation
processes of acrospace organisations and provided a sound base to identify appropriate changes to
current manufacturing strategy methods based on both functionally orientated and business process
focussed organisations.

The third cycle developed a modified approach to the formulation of a manufactuning strategy using
soft systems concepts, which was incorporated into a workbook format in order to test out the changes
identified and leaming experienced in the previous cycles. The format and use of the approach were
validated using several case organisations, using the criteria that research results should be useful to
practitioners within the production and operations management domain.

The contribution of the work comes from the critical evaluation of existing manufacturing strategy
methods and techniques, the development of three manufacturing strategy making systems and the
development of a modified approach for developing a manufacturing strategy. The evaluation
determined that the above were not well enough developed for the evolving aerospace industry.
Opportunities for improvement were identified which were incorporated into an improved method for
formulating a manufacturing strategy. The method makes use of three manufacturing strategy
archetypes, developed using systems theory to ensure the thinking surrounding manufacturing strategy
is made explicit and systemic. The approach is based around Checklands’ (1990) soft systems
mcthodology and each iteration of the methodology should be seen as a cycle of learning.
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1 Chapter One — Introduction

The research described in this thesis was carried out by the author as a research
student at the University of Plymouth whilst on a career break and in collaboration with
British Aerospace Military Aircraft and Aerostructures Ltd. The research was supported
by the Engineering and Physical Sciences Research Council (EPSRC), the Manufacturing
and Business Systems Research Group (MABS) and the School of Computing at the

University of Plymouth.

This chapter has the following objectives: To introduce and describe the evolution
of the research project entitled ‘A soft systems approach to the formulation of a
manufacturing strategy’. This will set the scene for the thesis by introducing the research

question set and subsequent objectives, and the research domain. The research domain
will be described by presenting the key concepts which underpin the research. The key
concepts include the challenges facing the UK aerospace industry, manufacturing strategy,
the business process paradigm and systems thinking. The chapter concludes with a

description of the thesis structure.

1.1 Background

‘Strategy problems are complex. To resolve them a company needs first,
conceplts to give insights and to help choose between outcomes, second, a
recognition that it is a problem requiring an intellectual resolution and, third,
a willingness to work hard’ Terry Hill (1994)
The research project ‘A soft systems approach to the formulation of a
manufacturing strategy’ is the result of a three -year EPSRC research studentship. The

work initially investigated and questioned the manufacturing operation’s role in improving

the competitiveness of the UK aerospace industry. This identified the area of
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manufacturing strategy as a useful and powerful tool to enhance the competitiveness of the
UK aerospace industry through its manufacturing capability.

Skinner (1969) identified manufacturing strategy as an invaluable asset in
developing the competitiveness of an organisation. His paper described the use of
manufacturing as a competitive weapon, which can support or shape corporate and
business strategy. In the current dynamic competitive environment, 1t 1s critical to ensure
manufacturing is capable of supporting the business strategy and to develop manufacturing
capabilities that will enable the organisation to remain competitive.

Several streams have emerged over the past decade, which are providing
researchers with real opportunities to provide the practitioner with useful and powerful
concepts and techniques to enable them to develop manufacturing as a competitive
weapon. These streams have been described by Whittle et al (1994) as the market led /
customer focussed approach, the best practice approach and the knowledge-based approach
to manufacturing strategy.

The market led / customer focussed approach focuses on the order winners and
order qualifiers of products and services. The approach is well developed and is grounded
in empirical research by researchers such as Hill (1985), Buffa (1984), De Meyer (1996),
Filippini (1997), Anderson et al (1991), Schroeder et al (1991), Hum and Leow (1996),
Platts (1995), and Hayes and Wheelwright (1984). The essence of the approach is to
achieve competitive advantage by satisfying the customers’ needs. The approach focuses
on the identification of order winners and order qualifiers and the alignment of the
manufacturing systems to those order winners and qualifiers of the product. The approach
incorporates the view that trade offs will be required within the system, that 1s, a focus 1s
required which is supported by the work of Skinner (1974).

The best practice approach is efficiency-based and has evolved from viewing the
phenomenal success of Japanese organisations. The Toyota Production System (Ohno,

1988) has had a profound effect on the development and evolution of the best practice
| 18



approach. The approach has evolved incorporating a plethora of philosophies which
western organisations have adopted to try to match the operational effectiveness of the
Japanese. Schonberger (1982, 1986, and 1996) has developed the world class
manufacturing approach and this ‘label’ has been adopted by many organisations wanting
to emulate their competitors.

The best practice approach is characterised by the large number of change

programmes, which encapsulate philosophies such as:

e Business Process Re-engineering (BPR) (Childe et al 1996, Koch et al, 1997),
e Benchmarking (Armistead et al, 1995),
e Total Quality Management (TQM),

e World Class Manufacturing (Schonberger, 1996) and Lean Operations (Womack et al,

1990).

The approach uses benchmarking and performance measures as the enablers to

drive through change and to identify changes required (Neely et al, 1994).

The knowledge-based approach has evolved from the stance that it is unlikely that
an organisation can achieve sustained competitive advantage by only emulating best
practice as described by Hayes and Pisano (1994). The approach holds the view that an
organisation should focus on the development of core competencies within their processes,
people, and technology to enable the development of new markets and directions (Prahalad
and Hamel, 1990). These core competencies must be difficult to replicate in order to
sustain competitive advantage (Hayes and Pisano 1994, Teece, Pisano and Shuen 1997,

Knott et al 1996, Nonaka 1991). The approach focuses on the resources and assets

required for learning and the development of these competencies and capabilities. Hayes

and Pisano (1994) have reintroduced the knowledge-based approach to manufacturing

strategy research.
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The work of Teece et al (1997) and Senge (1990) who developed the concept of
“The Fifth Discipline’ also strengthens this view of manufacturing strategy from the work
done to develop the domain of core competencies and systems thinking in organisations.

The concept of the learning organisation had been developed earlier by Argyris and
Schon (1978). The approach has been receiving a surge in interest with authors such as
Lewis and Gregory (1993), Cleveland et al (1989), and Fine and Whitney (1996) making
contributions to the area.

The three approaches are not mutually exclusive and organisations will not
necessarily focus on one approach and disregard the others. It has been useful to describe
the manufacturing strategy domain in this way to bound and clarify the different aspects
associated within the field.

The aerospace industry has changed dramatically to respond to globalisation of the
market and competitive changes which have occurred over the past decade (Bishop, 1997).
To ensure that the remaining aerospace organisations survive, it is crucial that the
operations practitioners utilise the powerful concepts that manufacturing strategy provides
(Hesford, 1997). It 1s therefore also critical to ensure that manufacturing strategy develops
to tackle the challenges that evolve with them. It is important that the production and
operation management practitioners are provided with a set of concepts, tools and
techniques which can assist them in the demanding task of formulating and implementing a

manufacturing strategy which is applicable to their needs (Thomas and Tymon, 1982).

1.2 Evolution of the research

Three initial case studies were developed following the identification of

manufacturing strategy as a powerful concept in the role of enhancing the competitiveness
of the UK aerospace industry. The case studies A, B and C can be found in Appendix One.

These case studies explored the use and understanding of manufacturing strategy methods

20



within the industry. The cases identified several issues that were considered worthy of

additional analysis and helped to shape the research question set and subsequent research

direction.

The aerospace market has changed dramatically due to several factors. The market
has become increasingly more competitive whilst shrinking due to changes in defence
policy and a fall then a rise in commercial traffic (Smith D J, 1997). The ending of the
cold war changed the way procurement agencies place orders and the stze of orders placed.
This may be due to the perceived threat of aggression diminishing and the procurement
agencies having to justify their expenditure more vigorously (Bishop, 1997). However the
major implication for the defence industry is the move from “cost plus’ to “fixed price’
contracts (Roe, 1997).

The move from cost plus’ to ‘fixed price’ has had a profound effect on the supply
chain from the prime contractors through to the systems integrators, systems suppliers and
component suppliers, which is evident from the massive restructuring programmes that
have occurred in the industry. More details can be found in cases A, B and C in Appendix
One. The industry had to focus on becoming more efficient and competitive in their
operations if they were to compete in the global market place (Papin and Kleiner, 1998).
Manufacturing strategy was identified as a powerful tool that could and should be used in
ensuring the industry is well placed to face the global challenge (Roe, 1997).

The structures of both the industry and of individual organisations continue to
change dramatically. The functional organisations which have evolved over the past
century from Taylor’s (1911) principles, may no longer appropriate for the dynamic global
business environment of the current UK aerospace industry, an environment where lead
times, cost and effectiveness in manufacturing are crucial in winning new business (SBAC,
1998). Organisations are still predominantly arranged with the segmentation of work into
specialised functions and tasks. However the organisational development paradigm

appears to be shifting towards business process focussed organisations (Maull et al 1995).
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These organisations are breaking down functional barriers and are creating an
organisational architecture of business processes as opposed to functions.

The implication of this change in organisational architecture, is the shift of focus
towards the integration and evolution of the organisation as a whole. This may mean that
taking a systemic view of the organisation, as opposed to a reductionist, functional view
will be useful (Kay and Bawden, 1996). Process teams will need to align their business
processes with the business and corporate strategy and may benefit from the exposure of
different points of view (Weltanschauungs) due to the different cultures which have
evolved in specialist disciplines. This issue was illustrated in Case A. This will be
important to ensure that barriers to implementation of any manufacturing strategy are
identified and dealt with in the formulation stage of the manufacturing strategy process.
The impressions of these changes in the aerospace industry were confirmed by the initial

cases which will be discussed in Chapter Four.

1.3 The research questions
The considerations described in section 1.2 are described fully in Chapters Two,

Three and Four and helped to form the research questions and the subsequent objectives,

which evolved from them.

These are the research questions:

1. Are manufacturing strategy methods and techniques currently used within the UK
aerospace industry?
2. Are current manufacturing strategy methods and techniques adequate for use within the

changing UK aerospace industry? (bearing in mind the change in focus from functions

to business processes)
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3. Are there opportunities for developing the current manufacturing strategy methods to

support the evolution of UK aerospace organisations from functional orientatton to a

systemic view?

The following objectives were developed from the research questions set to direct

and focus the research.

1.4 Objectives

1. To critically review current manufacturing strategy literature.

2. To determine if manufacturing strategy methods and techniques are currently used
within the UK aerospace industry.

3. To identify opportunities for improvement to current manufacturing strategy methods.

4. To develop a tool to address any findings and problems derived from the previous

objectives to be useful to the UK aerospace practitioner.

The research objectives were critically evaluated to determine which research
domain would best address the research question. The production and operations
management (POM) domain was tdentified as being the most appropriate research area of
description and is concerned with the ‘integration of procedures, processes, operating
decisions, company policies and technologies to maximise the competitiveness of the
organisation’ (Voss, 1984). This puts manufacturing strategy at the heart of the POM
domain, as the outcome of the manufacturing strategy formulation process is the journey
and direction of the manufacturing organisation. However the contribution may be
beneficial to other sectors of industry, as indicated by the validation comments received

and which are included in Appendix Four.
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The research methodology used within the research programme evolved using
Meredith et al’s (1989) research cycle of description, explanation and testing and
Checkland and Scholes’ (1990) ‘Soft Systems Methodology’. Meredith’s (1989) cycle was
used in all phases of the research, but was initially used to develop the literature review
and to produce initial findings to move the research forward. Checkland’s soft systems
methodology was used to develop the research in three cycles of learning using systems
concepts. These cycles will be explained and used to develop the research output in

Chapters Seven to Eleven.

1.5 The development of principles and key concepts

The following concepts were identified as key to the research.

e The challenges facing the aerospace industry and the role of manufacturing in meeting

those challenges are dealt with in Chapter Two.
e The content and process of manufacturing strategy is examined in Chapter Three.
o Systems theory and the business process paradigm are considered in Chapter Six.
e The use of the Soft Systems Methodology (Checkland and Scholes, 1990) as a tool to

learn about manufacturing strategy and to identify systemically desirable and feasible

modifications to current methods is presented in Chapters Seven to Eleven.

e The use of case study research to develop the empirical data described in Chapters Four,

Five, and Ten.

The development of key principles is illustrated in figure 1 which shows the thesis

sfructure.
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The above principles were established from the current literature and developed
using three cycles of learning using systems concepts and the soft systems methodology
developed by Checkland and Scholes (1990) as illustrated in figure one — thesis structure.
Cycle One identified the use of manufacturing strategy within the UK aerospace industry
as a ‘problem situation’ which was worthy of further study. Using current literature as a
starting point, three manufacturing strategy archetypes were developed using root
definitions, conceptual models and systems concepts to provide three manufacturing
strategy-making systems. The archetypes were identified as the customer focussed /
market led approach, the best practice approach and the knowledge-based approach to
manufacturing strategy.

Cycle Two explored the manufacturing strategy formulation process experiences of
seven UK aerospace organisations and provided a base to identify changes to current
manufacturing strategy methods, which would be appropriate to the aerospace industry.
The outcome of this cycle indicated that the majority of cases visited did not have a formal
manufacturing strategy-making system in place, although tended to use the best practice
approach with some evidence of a markgt led focus. Only Case I was considering the
competence / knowledge-based view. Few case organisations had a formal process by
which to develop their manufacturing strategy and to keep the momentum going within
their change programmes. However all recognised the need and the benefits of applying
strategic thinking to their manufacturing processes.

The implications of the findings were that either the current manufacturing strategy
methods were not presented in a manner which was compatible to the aerospace industry’s
evolution or that a structured systemic method which was capable of dealing with
manufacturing competitiveness within a business process focussed organisation was not
available. The results of this cycle are described in Chapter Ten. This cycle identified the

benefits of taking a soft systems approach to the formulation of a manufacturing strategy
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due to the different views held by manufacturing stakeholders, the messy problem of

manufacturing strategy and ensuring participation of key stakeholders.

Cycle Three developed a modified approach to the formulation of a manufacturing
strategy from the results of Cycles One and Two. The approach was developed using the
soft systems methodology as a frame of reference, and the concepts of systemicity, debate,
and continuity. The approach developed existing manufacturing strategy methods and
evolved them into a format that may be compatible with a process-focussed organisation,
such as one that incorporates a business process view across traditional functions and
disciplines.

The approach enables the practitioner to question the current business strategy and
manufacturing’s contribution to achieving the targets set in the business strategy. The
approach leads the practitioner through the process of understanding the current
manufacturing organisation, assimilating data from the key stakeholders, reaching
consensus on contentious issues and producing a shared understanding of the current
manufacturing operation.

The next phase of the approach develops a statement of what is expected from the
manufacturing organisation, linked to the business strategy and a discussion of the
appropriate manufacturing strategy archetypes which could be useful and fit their
particular organisation. Objectives are developed from the manufacturing strategy
statement, and relevant systems which may be people based, process based or technology
based (or a mixture) are identified which will have a significant role in achieving those
objectives. These systems may or may not exist at this stage. The systems identified are
described using a root definition, which focuses the practitioner in defining exactly what
the system is to deliver. The root definitions are used to develop conceptual models based
on the different worldviews expressed by the stakeholders.

The conceptual models are compared with the real world situation to identify

systemically feasible and destrable changes to the current manufacturing organtisation in
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line with the business strategy and manufacturing objectives. The mechanism chosen to
deliver the approach was a facilitated workbook, which was tested and validated in two
aerospace organisations and one Small to Medium sized Enterprise, (an enterprise with less
than 250 employees) using the criteria that research should be useful to practitioners within
the production and operations management domain (Thomas and Tymon, 1982).

The approach was successfully validated in the organisations through the use of
discussion, focus groups, and workshops. The validation played an important role in
developing the usability of the approach, as the concepts underpinning the approach were
designed to be useful to operations and production management practitioners. The
development of a rich picture of the manufacturing operation in two cases, L and M,
exposed different worldviews, which were held by the key stakeholders. This was felt to
be extremely beneficial in future stages of the approach when identifying the preferred
direction of manufacturing and the systems required to deliver the strategy. Both
organisations articulated the usefulness of the structure of the approach and the
identification of relevant systems to support the business strategy and manufacturing
objectives as being very useful. These comments are included in Appendix Four.

The practitioners felt that the use of systems concepts and the principles of debate,
continuity and systemicity was beneficial in developing an understanding of the current
manufacturing operation and the required changes to support the business strategy being

followed. This cycle is described and discussed in Chapter Eleven.

1.6 Contribution

The contribution of the work comes from the critical evaluation of existing

manufacturing strategy methods and techniques against the needs of the evolving UK
aerospace industry. This evaluation determined that the above were not well enough

developed for the industry due to the change from predominantly functionally aligned
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organisations towards a business process focus. Platts et al (1996) identified the need and
usefulness of using a manufacturing strategy formulation process to enable manufacturing
organisations to become remain competitive. Opportunities for improvement were
identified by the author to current manufacturing strategy methods, which were
incorporated into a modified approach for formulating a manufacturing strategy. The
method addressed the issues identified.

The approach makes use of three manufacturing strategy archetypes, defined using
systems theory, to ensure the thinking surrounding the manufacturing strategy is explicit
and is systemic. The three archetypes have been incorporated into a manufacturing
strategy meta model, which describes the linkages and suggests the preferred position of
each archetype in a manufacturing strategy hierarchy. The mechanism for disseminating
the contribution was a workbook which is included in Appendix Three.

The modified approach to manufacturing strategy formulation has been
successfully validated on the premise of the work being useful to the practitioner and has
been identified as being a useful and exciting approach to formulating manufacturing
strategy. The approach was developed for use within the UK aerospace industry, however
the practitioners involved in the validation believe the approach could be useful in other
sectors of industry. The approach has continued to be developed in industry.

The use of soft systems methods as a tool to understand manufacturing strategy-
making systems is also part of the contribution of this thesis. Three cycles of Checklands

(1990) Soft System Methodology were used to:

e define three manufacturing strategy archetypes in systems terms,

e develop seven empirical cases of aerospace organisations approaches to manufacturing
strategy,

e compare three manufacturing strategy archetypes with the empirical cases,

e identify feasible changes to current manufacturing strategy-making systems and
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e develop a modified approach to the formulation of a manufacturing strategy using soft

systems thinking.

1.7 Thesis structure

Chapter One introduces the research and describes the evolution of the project.
Chapter Two introduces the UK aerospace industry and describes the evolution of the
manufacturing operation and organisation within the industry. The importance of the
industry to the UK economy is discussed and the potential contribution of manufacturing
to competitiveness of the industry 1s explored. Chapter Three develops the concept that
manufacturing can be used as a key enabler to organisations becoming competitive. The
chapter reviews the current manufacturing strategy literature and demonstrates how the
manufacturing operation contributes to the competitiveness of an organisation. Three
manufacturing strategy archetypes are described and discussed. Chapter Four introduces
the initial case studies (A, B and C) which i1dentified the need for further research into the
UK aerospace’s use of manufacturing strategy.

Chapter Five develops the research methodology introduced in this chapter and
identifies the needs of the practitioner as a key research success measure (Thomas and
Tymon, 1982). The description, explanation and testing phases of Meredith’s (1989)
research cycle are developed and integrated with the learning cycles of the Checkland and
Scholes (1990) Soft Systems Methodology. The use of case study research is introduced
and discussed. Chapter Six introduces the concepts underpinning systems theory and the
business process paradigm and describes the suitability and usefulness of systems to
underpin the research.

Chapters Seven, Eight, and Nine use the systems approach introduced in Chapter
Six, using the bridging research strategy to develop the theoretical base of manufacturing

strategy. Systems thinking is used to develop three manufacturing strategy archetypes
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identified in Chapter Four into manufacturing strategy-making systems. Chapter Ten
continues the cycle of learning by presenting the experiences of seven UK aerospace
organisations of manufacturing strategy in systems terms as a manufacturing strategy-
making system. The conceptual models were compared with the three manufacturing
strategy-making systems developed in Chapters Seven, Eight, and Nine. The comparisons

were used as a basis to identify possible changes and improvements to current

manufacturing strategy formulation processes.

Chapter Eleven incorporated the changes identified in Chapter Ten into a
modified approach to a manufacturing strategy formulation process. The modified
approach uses the principles of systemicity, debate, and consensus to develop current
manufacturing strategy methods to suit the current evolutionary path of the UK aerospace
industry. The approach is delivered as a workbook format and validated with the point of
view that it should be useful to operations practitioners. The evolution and validation of
the approach are described and discussed. Chapter Twelve presents results of the work,

conclusions and the contribution,.

1.8 Summary

The introductory chapter has provided the foundation for the research and an
overview of the thesis content. The evolution of the research has been presented and the
key concepts underpinning the research have been introduced. The following chapter —
‘[ssues facing the UK aerospace industry’ will explore the evolution of the industry and the

current issues that it 1s currently facing.
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2 Chapter Two - The challenges facing the UK aerospace

industry

Chapter Two has the following objectives:

o to describe the evolution of the UK aerospace industry and its position in the global
competitive arena,
e to assess the key challenges that the industry will face in the future, and

e to discuss how the industry could address these challenges through its manufacturing

capability.

The chapter concludes with identifying manufacturing strategy as a key competitive

enabler that is necessary in ensuring the aerospace industry can meet the opportunities and

demands of the global market place.

2.1 Evolution of the UK aerospace industry

The industry can trace its origins back to the early twentieth century, and the
subsequent economic and technical developments of World War One, which formed the
catalyst for the emergence of the aerospace industry in the UK. The emergence of the
industry coincided with the work of Frederick Taylor (1911) who developed Adam Smith’s
(1910) Pin Factory experience into the principles of scientific management. This
influenced the evolution of aerospace organisations into the functional hierarchical
structure that we have today.

Following the end of the war, several organisations embraced civil aircraft
production, these included de Haviland with the Moth, and Shorts Brothers with the

monoplane Empire flying boats. In 1937 the first jet engine was designed and built by Sir
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Frank Whittle. With the onset of World War Two most aerospace companies switched

back to military aircraft production.

The 1950’s heralded the new age of the commercial jet aircraft passenger service
The Comet - with mainstream airliners being introduced in the 1960’s. The 1970°s were a
turbulent time for the UK aerospace industry. The economics of aviation were transformed
by the rapid increases in oil prices and fierce competition between commercial airlines to
reduce prices. This gave rise to the need for lighter and stronger materials to improve fuel
economy. In the defence arm of the industry cost-plus contracts were the norm. This
meant that industry was paid the cost of developing and producing the aircraft with a
guaranteed percentage of profit built in. Demand rapidly expanded and the industry
enjoyed large profits. These profits concealed the actual performance of the industry in
terms of efficiency and effectiveness (Roe, 1997).

In the early 1980’s the industry enjoyed a period of prosperity. Military contracts

were still awarded on a cost-plus basis and the philosophy was “quality at any cost”.
However, during the late 1980’s both the defence and civil markets declined due to several

events that resulted in a reduction in demand. A fall in expenditure of 15% was recorded

between 1987 and 1990 (Bishop, 1997)

The collapse of the Warsaw Pact and the 1980’s recession had a profound effect on
the global industry (Papin and Kleiner, 1998). The ‘peace dividend’ changed the way the
procurement agencies awarded contracts. Fixed price contracts replaced cost-plus, and
were paid according to milestones with severe penalties for milestones missed. This
gradually changed the operating philosophy of the industry and is still having an impact.
Competition increased through mergers of existing manufacturers and the development of

new products from the Far East, and became a major issue in the industry’s survival.

Expenditure within the aerospace market fell a further 10% in the first half of the 1990’s

(Bishop, 1997).
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Order winners and qualifiers of the market changed dramatically. Customers in
both the defence and commercial aerospace market became more aware of the issues

concerned with quality, value for money and lower life cycle costs teamed with greater
reliability and maintainability. Numerous contracts were cancelled or reduced, such as the
Tornado contract that led to a need to rationalise to remain competitive. Continuous
improvement at the operational level was identified as a factor of survival (SBAC, 1998).

The industry had to change to meet the competitive pressures that included a
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