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Executive Summary

Abstract

This Executive Summary i1s a summary of the author’s Engineering Doctorate
research and the application of that research. The Executive Summary has sufficient

detail and description to be read independently from the other pieces of research,

~ called submissions, to which this refers.

In outline, the three areas of research arose from the three research programmes with

which the author was closely involved.

The first area of research involved the identification of critical success factors within
customer-supplier relationships in the automotive industry., An extensive literature
review was performed using Lamming’s Lean Supply Model (1993) as a starting
point. A number of gaps in the body of knowledge were identified and were grouped

into five areas for the purpose of further research. Onc area was subsequently

addressed as part of the second area of rescarch.

The sccond area of research was aimed at assisting small and medium sized
enterprises (SMEs) in their use of the internct to improve their performance. A means
of assessing the effectiveness of the operations of the SMEs was a critical part of this
programme. A new tool called the SME (Operations) 4ssessment 7ool, (SOAT) was
developed because 1t focused on key business processcs as the basis for assessment
instead of the more traditional financial analysis. Having developed SOAT within the
specific research programme, it was applied to three SMEs as a test of the
methodology as a more general tool. Feedback from the three SMEs and those within
the research programme showed that SOAT was straightforward to apply.

The third area of rescarch allowed the author to develop his interest in customer
supplier relationships, as this was seen to be the main focus of concern within
companies within the programme. A Memorandum of Understanding and Intent

(MUI) was developed and justified, but was in the process of being applied by other

rescarchers.
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Statement of Original Authorship

This section outlines the author’s own work and where work was collaboratively
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The author wrote all the submissions except for Submissions 2-1 and 2-2, which were

co-authored and acknowledged.

Submission 1, Submission 2-3, Submission 3-3, Submissions 4-1 and 4-2 were wholly

the author’s own work.

Submission 3-2, except for the initial development of the Questionnaire, was the

author’s own work. )

Collaborative work

Submissions 2-1 and 2-2 as acknowledged.

Submission 3-1: the choice of business processes was Paul Chapman’s (Chapman,
undatcd). Paul Chapman was a Research Engineer within the Engineering Doctorate

Programme, WMG, University of Warwick.

Submission 3-2: the understanding that the methodology within AutoLean II could be
used as an assessment tool, was developed in discussions with the author’s co-
interviewer, Mike Szczygiel, EIAG, and is acknowledged. EAIG, the European

Automotive Initiative Group, was a specialist consultancy within the automotive

sector,

It was the author’s own initiative which sought to assess SOAT in the ways described,

both in terms of its innovation and of its content, and to apply SOAT.
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1 Introduction

1.1 Summary of Engineering Doctorate

This Engineering Doctorate was based on three research programmes to which the

author contributed, all based within WMG, University of Warwick.

1.1.1 The first research programme, literature review and papers

The first research programme sought to discover critical success factors for supply

into vehicle assemblers, which also provided the start point for the author’s research.

Lamming’s Lean Supply Model (1993) was chosen as this model was also chosen
because it was based on the automotive industry and reflected the author’s interest in

customer-supplier relationships with which this model was concerned.

This rescarch programme provided the basis for a literature review, which became

Submission 1. A number of gaps in the body of knowledge were identified, and five

grouped areas for possible further research were put forward.

Out of this literature review and the accompanying primary research, was developed a
further set of factors to be used in customer-supplier relationships. These were

presented at various conferences and were published, Submissions 2-1, 2-2 and 2-3.

1.1.2 Second research programme, including application of

innovation: SOAT

The second research programme was again within the automotive supply chain, but
this time focused on SMEs within the West Midlands area of the UK. The purpose of
this programme, called AutoLean, was to assist these SMEs in successfully utilising
internet access. WMG, together with an outside consultant assisted these SMEs to see

how the internet might be used specifically in their company.
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It was during the course of these visits to assist the SMEs, that it became clear to both
the author and to the outside consultant, that the tools and methodologies for assisting
the SME with their internet access, actually provided a simple and quick aéscssment,
but in sufficient detail for significant issues within the SME to enierge.' This
methodology was termed by the author as SOAT, SME (Operations) Assessment
"Tool, and it was SOAT which was considered to be innovative, rather than the

provision of internet access.

SOAT was applied in three SMEs primarily as an assessment tool. Feedback on its
success within these three SMEs, together with an appraisal of thc SMEs assisted
within the AutoLean programme visited by the author. A set of questions were
developed to judge whether SOAT had been applied successfully. These questions
were used as a basis for feedback sometime after the SOAT visit and subsequent
report generated, to assess the application of SOAT with both the AutoLean II SMEs
and with the three additional SMEs. From this feedback, both individually and taken
together, the author considered that SOAT had been applied successfully.

As part of the justification for SOAT’s innovative nature, a literature review was
conducted to find equivalent assessment tools or methodologies, but none were found.
This review also confirmed that SOAT was consistent with main business rescarch

philosophies.

Initially, therc appeared to be no clear relationship between the first research
programme, and the second research programme with which the author was involved.
However, the way that this seccond rescarch programme developed through the
development of SOAT meant that one of the five arcas identified from original
literature feview had been, at least in part, addressed. This was the need to enable the
philosophy behind the Lean Supply Model, called Lean Thinking (Womack and
Jones, 1996), to be managed into the supply chain.

2 Robin McKenzie
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1.1.3 Third research programme: innovation, Memorandum of
Understanding and Intent

The third research programme with which the author was involved, called ECLOS,
Effective Contractual and other Legal Obligations in Strategic Alliances in the
Aerospace Sector, was one which related contractual process, together with Product
;DeveIOpment processes, in order to supply. At first glance, this research programme

did not relate to the author’s original literature review.

However, what emerged from interviews with companies and organisations involved,
was the need for what might be termed “good relationships™ with the other party in
the customer-supplier relationship to be undertaken. This being the case, the
importance and characteristics of customer-supplier relationships was one of the

further proposed areas of research identified in the original literature review.

A literature review of models of customer-supplier relationships was performed, and a
document developed to assist in the establishment and continuation of customer-
supplier relationships. This document was called the Memorandum of Understanding

and Intent (MUI), and was its content was also justified.

This Memorandum’ of Understanding and Intent was claimed to be another area of
innovation developed within the author’s Engineering Doctorate, but was not able to

be applied as it was at the end of the author’s research time.

3 Robin McKenzie
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1.2 Objectives of Executive Summary

This Executive Summary is required as a summary of the Submissions included
within the author’s Engineering Doctorate. In this regard, there are frequent references

to these Submissions within the text. Submissions are either documents written

- specifically for the Doctorate, or are papers published for the purpose of sharing the
work with interested parties.

The Executive Summary has been written with the intention that it can be read as a
free standing document, without necessarily having sight of these supporting

Submissions. Enough of the data and detail has been included for the reader to follow
the argument.

1.3 Engineering Doctorate Submissions: placement within
Executive Summary

Section 1.7 gives a full listing of the Submissions within the Engineering Doctorate.

This section describes the Submissions submitted as part of the Engineering
Doctorate, and summarises the relationship of these Submissions to this Executive
Summary. An additional recap chapter within the Exccutive Summary is included.

Table 1-1 summarises the Chapter numbers with the equivalent main submission.

4 Robin McKenzie
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Executive Summa Equivalent main submission
Chapter 1 Not applicable
Chapter 2 Submission 1
Chapter 3 Submissions 2-1, 2-2, 2-3
Chapter 4 _
Chapter 5
Chapter 9 Submissions 4-1, 4-2
Chapter 10 Not applicable
Table 1-1 Identification of the main content of each Chapter in the Executive

Summary

Submission 1 was a literature review on areas surrounding Lean Supply, starting with
Lamming’s Lean Supply Model (1993). Gaps within the body of knowledge were

identified together with proposed actions to fill these gaps. Five grouped areas for

further research were identified.

Chapter 2 summarises the first part of Submission 1, and summarises the gaps in the

body of knowledge. Section 2.10.2 reviews how the five grouped areas for further

research have been addressed within the Engineering Doctorate.

Submission 2-1, 2-2 and 2-3 were papers published as a result of theory developed

during the literature review. Chapter 3 outlines these papers and why they were

written.

Submissions 3-1, 3-2 and 3-3 describe the AutoLean research and consultancy
programme from which arose the SME (Operations) Assessment Tool, SOAT, which
was seen to be innovative, and which was then subsequently applied. Submission 3-1

described the AutoLean programme. Submission 3-2 reviewed appropriate literature

5 Robin McKenzie
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to claim innovation, and also analyses the data from the SMEs interviewed.
Submission 3-3 reviewed the application of SOAT in three SMEs, and also in

retrospect to the SMEs originally interviewed.

Chapter 4 provides an introduction to AutoLean and SOAT. Chapter 5 defines
business processes required for any tool focusing on these activities, and also defines

operations, the part of the SME where the assessment tool SOAT, is used.

Within Chapter 5 is a summary of the literature review which sought to identify other
similar assessment methodologies, finding none equivalent, which led the author to

believe that SOAT was innovative.

Chapter 6 is a recview of the analyses of the SMEs interviewed within the AutoLcan
programme. An analysis of this data was required for a number of reasons, but
demonstrated that any assessment of an SME could be placed within the
understanding of a group of SMEs It also rcvealed particular characteristics for the

SME which could be used as key assessment indicators.

Chapter 7 summarises the place of the tool developed, SOAT, as part of continuing

existing research philosophies.

Chapter 8 summarises the application SOAT within three specifically interviewed
SMEs outside the original rescarch programme. Also within Chapter 8 are references
to the role of other providers of services to SMEs, and an overview of the benefits of
SOAT for SMEs and SME Service Providers. Characteristics of the SME identified as
appropriate for a successful application of SOAT are also summarised in Chapter 8§,

together with areas seen for SOAT’s improvement.

Submission 4-1 and 4-2 were adapted reports for the research programme, ECLOS,

into which they were submitted. Submission 4-1 reviewed the literature of customer

6 Robin McKenzie
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supplier relationships models, whilst Submission 4-2 justified a proposed
Memorandum of Understanding and Intent, MUI, developed as a framework for any
proposed customer supplier relationship. Chapter 9 outlines the MUI and summarised

its justification. The models of customer-supplier relationship are not summarised.

Chapter 10 briefly suggests how SOAT and MUI could be seen together, and also

restates what has been developed within the Engineering Doctorate.

7 Robin McKenzie
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1.4 How and in what order should the Executive Summary

and Submissions within the Engineering Doctorate be
read

The author has suggested two ways the Executive Summary and the accompanying
~Submissions could be read, depending on the purpose of reading. The first purpose is
for the reader to clearly see the application of innovation as required within the
Engineering Doctorate programme. The second purpose is for the reader who wishes

to have an overview of the author’s research submitted, or review a particular part of

the research submitted.

1.4.1 ldentification of Application of Innovation in Executive
Summary and Submissions

The development of SOAT and its application are believed to satisfy the requirements
of Application of Innovation. For a speedy identification of Application of Innovation

of SOAT, the Executive Summary and the Submissions could be read as follows:

1. Read Section 2.10.2 which identifies how SOAT came from an identifiable gap in
the body of knowledge, '

2. Read Chapter 5 which identifies no equivalent to SOAT within the literature. For
a fuller understanding read Chapter 2, Submission 3-2, as Chapter 5 is a summary

of this chapter,

3. Read Chapter 8 which summarises the application of SOAT. For a fuller
understanding read Submission 3-3, at this stage omitting Chapter 4. Here SOAT

- can be seen to have been successfully applied.

Reading these areas should be sufficient to justify the claim that SOAT is innovative
and has been successfully applied.

8 Robin McKenzie
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For a fuller understanding of SOAT, now read as follows:

4. Read Chapters 4, 6 and 7 to be read alongside Submission 3-1 which describes the
rescarch programme, AutoLean, and read alongside the rest of Submission 3-2,
which analyses the data from the primary research, the SME intervicws of the

SMEs within the research programme, AutoLean II.

Read now the rest of the Executive Summary:

5. Read Chapter 2 for a summary of the original literature review of the area of Lean

Supply, Submission 1,

6. Read Chapter 9 below, which 1s a summary of a second area of innovation,
although not applied. This innovation was a document to assist companies in
sctting up appropriate relationships. The document, the Memorandum of
Innovation and Intent i1s in Submission 4-2, together with a commentary and
justification for such a document. Submission 4-1 is a review of the literature
which was used within the research programme, ECLOS on models of customer

supplier relationship,

7. Read Chapter 3 below which introduced the papers the author has presented and
published, Submissions 2-1, 2-2 and 2-3.

1.4.2 Understanding of the author’s progression of research

A second way that the reader can read the author’s Executive Summary and

Submissions 1s as the author progressed through the doctorate.

The order of the Chapters in the Executive Summary mirror progression of research
done by the author. Table 1-1 outlines, in general, which Submission has been

summarised into which Chapter.

9 Robin McKenzie
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For an overview of the author’s research, the Executive Summary should be read
through first. For a fuller overview, each Submission could be read after, or alongside,

each appropriate chapter.

10 Robin McKenzie



Executive Summary

1.5 Abbreviations

Abbreviation
LK

CAD

EAIG
ECLOS

EPSRC
EU
IPT
MoD

Description in full
£, thousand

Computer Aided Design

European Automotive Initiative Grour

Effective Contractual and other Legal Obligations in Strategic
Alliances in the Aerospace Sector

Engincering and Physical Sciences Research Council

European Union

Integrated Project Teams

Ministry of Defence

MUI
N/A

Memorandum of Understanding and Intent

Not applicable

NPD

.~
®.

L,

nm

a5

1P
&D

SBAC
SCRIA.RET
SIBET

SML

SOAT

New Product Development

Per annum

Personal computer

—

Per calendar month

Product Development Process

Product Introduction Process

Research and Development

Relationship Marketing

Society of British Aerospace Companies

Supply Chain Relationships in Action Relationship Evaluation Tool
Soft Issue Bid Evaluation Tool

Small and Medium sized Enterprisc

SME (Operations) Assessment Tool

WMG

Warwick Manufacturing Groug

11 Robin McKenzie
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1.6 Definitions

Phrase

Application
AutoLean

Autolean 1
AutolLean 11

ECLOS

Lean Supply

Descripntion

The SMEs within the application stage of SOAT, where SOAT
was used primarily as an SME assessment tool.

The programme of research and consultancy, which assisted

SMEs within the West Midlands area of the UK with internet
access, in part through mapping the business processes.

The first tranche SMEs assisted of AutoLean.

The second tranche of SMEs assisted where SOAT was
developed.

The programme within which Memorandum of Understanding
and Intent was developed

The research area around which the literature review was
conducted, Submission 1.

An SME is defined as such by the EU if it employs less than 250
employees.

12 Robin McKenzie
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1.7 Submission references within the Engineering Doctorate

For the sake of readability and flow of the text in this submission, the author’s
submissions for the Engineering Doctorate have been shortened to just the submission
number. The full listing of submissions here is also given in the list of references, both

under the authors’ names and the Submission number.

Submission 1: McKenzie, R. (1999), “A critical evaluation of the Lean Supply Model
(Lamming, 1993), the Lean Aircraft Initiative Model, and the Lean Thinking
Model (Womack and Jones, 1996)”, Submission for Engineering Doctorate,

18 February 1999; Submission 1, Enginecering Doctorate, WMG, University of
Warwick

Submission 2-1: McKenzie, R. and Goodhead, T. (1999), “Supply chain development
- What comes after lean supply?”, 3™ Annual Airline Purchasing & Aviation
Suppliers Conference, Brussels, Belgium, 14-15 April 1999; Submission 2-1,
Engineering Doctorate, WMG, University of Warwick

Submission 2-2: McKenzie, R. and Brennan, N. (1999), “Lean Supply in the
Automotive Industry — Factors identified for successful customer-supplier
relationships”, Logistics Rescarch Network Annual Confercnce, University of

Northumbria, September 1999; Submission 2-2, Engineering Doctorate,
WMG, University of Warwick

Submission 2-3: McKenzie, R. (1999), “Doing more with less”, Aircraft Technology
Engineering & Maintenance, Issue 42, pp. 56-60; Submission 2-3,
Engineering Doctorate, WMG, University of Warwick

Submission 3-1: McKenzie, R. (2000), “AutoLean II: Description of the Project”,

1Submission 3-1, Engineering Doctorate, WMG, University of Warwick,
September 2000

Submission 3-2: McKenzic, R. (2000), “The SOAT tool: an Innovative Approach to

SME assessment”, Submission 3-2, Engincering Doctorate, WMG, University
of Warwick, September 2000

Submission 3-3: McKenzie, R. (2000), “Application of SOAT tool”, Submission 3-3,
Engineering Doctorate, WMG, University of Warwick, September 2000

Submission 4-1: McKenzie, R. (2000), “ECLOS The role of relationships between

customer and supplier: description of relationship models”, Submission 4-1,
Engineering Doctorate, WMG, University of Warwick, June 2000

Submission 4-2: McKenzie, R. (2000), “Commentary on and Justification of ECLOS
Memorandum of Understanding and Intent”, Submission 4-2, Engineering
Doctorate, WMG, University of Warwick, June 2000
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2 Literature Review

2.1 Introduction

The literature review, Submission 1, explored issues in customer-supplier relationships.
The starting point within the literature review was Womack, Jones and Roos’ (1990)
seminal work on the analysis of the Japanese production techniques within the
automotive industry. This was then followed, in order, by a review of Lamming’s (1993)
much quoted Lean Supply Model, important as this model had come out of the research
conducted for Womack et al.’s research; the Lean Enterprise Model, which arose from a
programme called the Lean Aircraft Initiative; and the Lean Thinking Model, developed
by Womack and Jones, (1996). Each of these three methodologies: Lamming’s Lean
Supply Model, Lean Enterprise Model, and the Lean Thinking Model were critically
assessed in terms of their strengths and weaknesses. Submission 1 revealed 26 gaps in the
body of knowledge, and these were gathered together into five general selected areas for

consideration of further research by the author.
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2.2 Structure of Chapter

This chapter summarises Submission 1, the literature review around Lean Supply. The
review of Lamming’s Lean Supply Model is summarised in detail as this was the starting
point for the author’s research, and a significant part of the research, and only briefly

summarises the other parts of Submission 1.
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2.3 Objectives of Literature Review

The literature review aimed to meet five related objectives.

1.

To provide a starting point for research into customer—supplier relationships using

an appropriate and well grounded academic model.

. To provide a literature review to complement the programme into which the work

on customer-supplier relationship was going. This was on critical success factors

for supply into the automotive industry.

. To develop an expert knowledge of an engineering area, or in other words, to

begin to actually do the research.

To write an extended academically based piece of written work.

. To identify areas for academic investigation which could be researched within the

timescales of the Doctorate.
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2.4 The Research Programme

The research programme into which the literature review contributed was the “capacity
building of delivery organisations through evaluation of O.E.M. and first tier business
strategy”, under the Regional Challenge Accelerate Programme. In effect, this was a
European Union Initiative to help SMEs in the automotive supply chain within the West
Midlands, UK, to cnable them to understand the requirements for supply into vehicle
assemblers and the vehicle assemblers’ first tier suppliers. In addition to the author, the

research team included Nigel Brennan as a Project Leader and Penny-Ann Cullen, both of
WMG.

The methodology within this research programme incorporated a literature review which
was drawn from the author’s literature review which became Submission 1, and also
included interviews with senior managers of vehicle assemblers in the UK, USA, Japan
and Korca, as well as trade associations and commentators within each of these

geographical areas.

The aim of this programme was to discover critical success factors which any SME

would require when supplying either into the vehicle assembler or the first tier supplier.
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2.5 Fitinto Engineering Doctorate

The Engineering Doctorate can be a set of disparate research programmes, but showing

Application of Innovation and fulfilment of a set of personal competences by the author.
The author was interested through his previous experience in customer-supplier

relationships, and this continued throughout the Doctorate.

In terms of the competencies required within the Engineering Doctorate, the literature
review covered the following; first, the ability to search relevant information sources and
secck optimal solutions to complex enginecring problems; sccondly, the development of
written communications skills; thirdly, the development of an expert knowledge of an

engineering area; and fourthly, team working skills.

The literature review provided to some extent the basis from which the other major areas
of work arose, these being the SME (Operations) Assessment Tool (SOAT), Submissions

3-1, 3-2, 3-3, and secondly the Memorandum of Understanding and Intent (MUI),
Submisstons 4-1 and 4-2,

The author was able to bring the work in the litcrature review together in the form of ten
Additional Factors. These were initially presented at a practitioner conference within the
aerospace industry (McKenzie and Goodhead, 1999, listed as Submission 2-1). These
factors were then presented at an academic conference together with data from the
rescarch programme described above (McKenzie and Brennan, 1999, listed as
Submission 2-2), and then redrafied for a practitioner journal (McKenzie, 1999, listed as
Submission 2-3). These Additional Factors were to be used in conjunction with the

factors within Lamming’s Lean Supply Model (1993).
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2.6 Academic start point for research: Lean Supply Model,
(Lamming, 1993)

A suitable and appropriate choice for a start point was needed for both the Regional
Challenge programme within WMG Accelerate Programme and also for the author’s own
studies. This secmed to be best done by using Lamming’s (1993) Lean Supply Model of
customer-supplier relationships, reviewed briefly in Section 2.7. below. This was

appmpriate because Lamming was part of the team that also contributed to Womack,
Jones and Roos’ (1990) work The Machine that Changed the World, looking at

automotive practices in Japan. In Womack et al.’s book, Lean Production was introduced,
and the benefits of matching production and customer demand were demonstrated. Also
researched were 1ssues to do with supplier. As Lamming had been a contributor to
Womack ef al.’s programme, and as the automotive industry was often seen as a lead
industry, as demonstrated by Womack ef al., it was appropriate to take Lamming’s Lean
Supply Model as a basis for both the author’s initial study and research, and also a model
with which to compare customer-supplier relationships In interviews with vehicle
assemblers and first tier suppliers. These interviews were conducted by the Project
Leader Nigel Brennan supported by Penny-Ann Cullen and the author. The actual

suggestion and choice of Lamming’s Lean Supply Model was the author’s.
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2.7 Lamming’s Lean Supply Model (1993)

The Lean Supply Model consisted of nine factors. These are listed in Table 2-1 together

with characteristics for each factor. These factors were developed by Lamming during the

research which resulted in Womack, Jones and Roos’ (1990) book, The Machine that
Changed the World.

Lean supply characteristic

Nature of competition Global operation; local presence
Based upon contribution to product technology

Organic growth and merger and acquisition
Dependent upon alliances/collaboration
Early involvement of established supplier in new vehicle
Joint efforts in target costing value analysis
Single and dual sourcing
Supplier provides global benefits
Re-sourcing as a last resort after attem
Role/mode of ?'ue transparency costs, etc.
wo-way: discussion of costs and volumes
data/information exchange Technical and commercial information
Electronic data interchange
Kanban system for production deliveries

Management of capacity Regionally strategic investments discussed
Synchronised capacity
Flexibility to operate with fluctuations

Delivery practice True Just-in-Time with kanban
Local, long-distance and intemational JIT

Basis of sourcing decisions

ts to iImprove

Dealing with price changes Price reductions based upon cost reductions from order onwards: from
joint cfforts

Attitude to quality

Supplier vetting schemes become redundant
Mutual agreement on quality targets
Continual interaction and kaizen

Perfect quality as goal

Integrated: assembler and supplier
Long term development of component systems

Roleof R& D
Supplier expertise/assembler system integration
Level of pressure Very high for both customer and supplier
Self-imposed
| Not culturally specific

Table 2-1 The Lean Supply Model of customer-supplicr relationships; Source: Lamming
(1993, p. 194)
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2.8 Structure of Literature Review, Submission 1

The Literature Review was structured in seven parts as follows:

First, an initial scenc setting which was a discussion of Womack, Jones and Roos’ (1990)

understanding of mass production and supply.

Secondly, a description of Lamming’s Lean Supply Model and how 1t fitted in to recent

historical analysis of customer -supplier relationships.

Thirdly, factors within the Lean Supply Model were looked at in detail. Support for each

tfactor was rescarched within the literature and those arcas not supported by other areas

were 1dentified.

Fourthly, it reviewed part of the Lean Enterprise Model which arose from the Lean
Aircraft Initiative. The factors in the Lean Enterprisc Model which were seen to be
relevant for supply were then analysed. The Lean Enterprise Model arose from work in
the Lean Aircraft Initiative Model, a programme initially devised for the American
Dcpartment of Defence which followed on from the research by Womack, Jones and
Roos’ research in the car industry. It was then taken up by the American Civil Aerospace
sector and became known as the Lean Aircraft Initiative, and a model mapping the
characteristic measures and requircments for a typical Lecan Enterprisc were actually
listed. The Lean Enterprise Model is given in Table 2-2. The Lean Enterprise Model was

not reviewed 1n Submission 1.
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Meta-Principles
e Responsiveness to change
e Waste minimisation

Enterprise principles

e Right Thing at Right Place, Right Time and in the Right Quantity,
e Effective relationships within the value stream

e Continuous improvement

e Optimal First Delivered Unit Quantity

Enterprise Level Metrics

e Flow time: order to delivery time in months, product development cycle time
(industry comparative, % reduction)

e Stakeholder satisfaction: on time deliveries, continuous cost / price improvement
e Resource utilisation: output/employee, inventory turns |

e Quality yield: scrap and rework rates, design changes/initial release/project phase

Factors

Identify and optimise enterprise tlow

Assure scamless information flow

Optimise capability and utilisation of people

Make decisions at lowest possible level

Implement integrated product and process development
Develop relationships based on mutual trust and commitment
Continuously focus on the customer

Promote lean leadership at all levels

Maintain challenge of existing processes

10 Nurture a learning environment

11. Ensure process capability and maturation

12. Maximise stability in a changing environment

Table 2-2 Lean Enterprise Model; source LAI Web page !

WX NAWN A RN

Fifthly, the Lean Thinking Model by Womack and Jones (1996) was analysed, Figure 2-
1. This model included five factors and the analysis of each factor was included. A
significant analysis within this section in Submission 1 was the relationship between

traditional marketing and Lean Thinking (Piercy and Morgan, 1997). Essentially Piercy

and Morgan equated Lean Thinking with an operations focus of a business.

' Web page at “http://web.mit.edu/ctpid/www/lai” July 19,1996

22 Robin McKenzie



Executive Summary

.

Figure 2-1 The Lean Thinking Model Source: Womack and Jones (1996)

Sixthly, gaps in the body of knowledge were identified. In total twentry-six gaps in the
academic literature were identified (Submission 1, Section 8-2), together with ways of
addressing each of these gaps in the body of knowledge being presented in Submission 1,
Section 8-3. These gaps in the body of knowledge are listed in Table 2-3.
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Gaps in the body of knowledge, Submission 1, Section 8.2

1. The types of relationships within customer-supplier interaction needs to defined,

including leadership and grouping. Research on the measurement of the relationship,
both at the strategic and operational levels.

2. Research on the role of the individual within the supply chain context.

3. Supply chain theory should be developed to take account of more complicated sets of
relationships which occur in practice, both in terms of networks and regtonal clusters.

4, Outside environmental factors need to be included in customer-supplier issues.

5. Research into the how Lamming’s Lean Supply Factors can be tested and how they
are interrelated.

6. Research into the requirements for survival of ticr 1 supplicrs.

7. Research on the integrity and approach across a supply chain, especially within a
single organisation.

8. Research on the nced to address the issue of intellectual property rights.

9. Research on the influence the contract has, and a contractual mindset has on
customer-supplier relations.

10. Research on what happens with technological change within the automotive industry.

11. Research on how Sako’s (1992) model of trust and types of relationship are
applicable in the supply chain.

12. Research on the use of EDI and information flow within the automotive supply chain.

13. Research on whether successful change starts with internal people and resources or
with acquisition and capital.

14, Rescarch on the use of supplier associations as a mechanism to ameliorate the two-

way relationship between customer and supplicr, especially in a situation where one
party is taken over.

15. Research on the instability of supply chains and its consequences.

16. Resecarch on where intervention or cascade is appropriate for successful supply chain
management (Lamming, 1996). |

17. Research on the benefits of subcontracting, and situations when subcontracting is
most appropriate.

18. Research on seeing whether there is an end point to the current rationalisation of the
automotive component supplier base.

19. Research on the issues surrounding partnerships to do with production process and
partnerships to do with the delivery of components.

20. Research regarding the role of internal financial systems with regard to changing
business practices.
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21. Research on how organisational slack measured within supply chains and what is
appropriate for different supply chains.

22. Research to examine to what extent product is “pulled” through the supply chain, and
to examine the structural factors which may influence the strength of this pull.

23. Research on what may be called perfection in supply chain thinking.

24. Research on how valid are the Lean Organisation Principles and Objectives within the
Lean Thinking Model.

25. Research on modelling conflict resolution within the supply chain.

26. Research on the support or otherwise of the assertion that where there is no sales

promotion there is stable demand.

Table 2-3 Gaps in the Body of Knowledge as stated in Literature Review, Source:
Section 8.2, Submission |

Finally, five different arcas of research were outlined comprising some of the gaps in the

body of knowledge. These areas were summarised as follows:

1.

There was a need to further rescarch on the nature of customer-supplier
relationships, including the measurement the strength of the relationship,

including definitions of different types of relationship and of the individual,

together with an understanding of requircments for leadership for change within

the Lean Approach.

Research was required on the complicated and complex way in which
relationships were formed between different groups. The approach outlined in the

Literature Review was the network approach.

. There was a need to map outside environmental factors, in terms of environmental

legislation and consumer information within the supply chain.

There was a need to understand and see how Lean Thinking paradigms coulci be

managed into the supply chain culture, by relating how people and organisations

learn.

.~ There was a need to verify whether or not the Lean Supply Model as suggested

within the literature review just restates the role of a traditional buyer.
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2.9 Summary critique of Lean Supply

2.9.1 Introduction

Part 1, Submission 1, introduced and reviewed the Lean Supply Model (Lamming, 1993)

and is summarised below.

2.9.2 History of customer-supplier relationships

Lamming identified four distinct phases of customer-supplier rclationships in recent
commercial history and these were also discussed briefly in Section 3.1, Submission 1.
The first phase up to 1975 was characterised as a period of relative calm within domestic
demand supply, which was well balanced for mass producers with little international
competition in the automotive industry. The second period came after the oil shock in
1975 and subsequent recession, where demand fell and became unstable. The third phase
began after about 1980 where there was a noticeably better attitude towards relationships,

but the relationships themselves were difficult and unstable.

In time, this led to an understanding of Japanese relationships, the so called Japanese
Model or rather Post Jap'ancsc Model or Partnership Modcl. Lammihg though, belicved
that there was a further stage, which he entitled Lean Supply which was a more generic
understanding of cu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>