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ABSTRACT

Lean entered management lexicon over two decades ago as a term to describe the highly
successful Toyota Production System. Since then the term has evolved and is now generally
used to describe a business process improvement methodology. Over time, Lean has
inspired a movement. It provides the rationale for considerable work and activity that is
taking place within many diverse organisations today. The purpose of this study was to
explore that movement and spread of Lean over time.

A review of the literature showed that research on Lean relies heavily on case studies where
the unit of analysis is the organisation and that little research focused on the spread or
diffusion of Lean into a population of organisations. The review also identified two bodies of
work particularly well-placed to provide theoretical underpinning for the study: the work on
the diffusion of innovations; and, the work on the management of fashions and fads. The
research was designed to contribute to knowledge in all three areas of literature.

The research design and methodology included two main methods of data collection: a
database of publications on Lean was developed in order to enable patterns of Lean
discourse to be traced over time; in-depth interviews were conducted in order to gather
expert judgement on the nature of UK Lean diffusion.

The findings indicate that Lean diffusion has taken place in the UK in the period under
inquiry. Lean originated in manufacturing, it later diffused in the service sector and more
recently into the public sector. The findings establish that explanations of Lean diffusion in
the extant Lean literature, which are generally based on a rational choice perspective,
represent an overly simplistic view of diffusion. Lean diffusion has occurred as a result of the
interaction of multiple factors. Some factors are generic to other managerial innovations,
others are specific to Lean. Some factors were more important to early Lean diffusion and
are less so to later Lean diffusion (and vice-versa). In this exploratory study, the main
influencing factors are brought together in a conceptual framework for Lean diffusion. As
Lean penetrates into environments such as public services, the framework offers potential
for further empirical testing.

vii



Chapter 1 Introduction

1.1 Background and Motivation for the Study

The researcher comes to this study with fifteen years of experience working for the
Lean Enterprise Research Centre (LERC). LERC was established in 1994 by
Professor Dan Jones in order to promote the organisational and managerial
innovation called Lean or Lean Thinking. Professor Jones was one of the authors of
the best-selling management book, The Machine that Changed the World (hereafter
referred to as The Machine) which sold over 600,000 copies in eleven different
countries during the first decade following its publication (source: www.powells.com).
The stated objective of LERC was and remains to research, apply and communicate
Lean Thinking (see www.leanenterprise.org). The researcher therefore has intrinsic
interest in Lean but also certain preconceived ideas and assumptions about the
subject of study. The primary motivation for this study is consequently the systematic

questioning of those ideas and assumptions.

1.2 Subject of the Study

The convention in the introduction to a thesis such as this is to summarise the
characteristics of the focal literature in order to establish the research gap to be
explored. The researcher instead decided to orient this discussion around the
structure of Watson's ‘What, Why, How’ Framework for Research Design, shown in
Figure 1, because she believes this to be a more effective means of communicating
her research concept in this case. As a consequence, all of the literature is contained

within three subsequent chapters.



Figure 1 Watson’s ‘What, Why How’ Framework for Research Design

What?

*What puzzles/intrigues me?
*What do | want to know more
about/better understand?
*What are my key research
questions?

Why?

*Why will this be of enough
interest to others to be published
as a thesis, book, guide to policy-
makers?

*Can the research be justified as a
‘contribution to knowledge’?

How - conceptually?

*What models, concepts and
theories can | draw on to answer
my research questions?

*How can these be brought

How - practically?

*What investigative styles and
techniques shall | use to apply my
conceptual framework (both to
gather material and analyse it)?

*How shall | gain and maintain
access to information sources?

together into a conceptual
framework to guide my
investigation?

(Source: Watson, 1994)

Watson's (1994) framework for effective research design is a useful vehicle for
articulating the subject of study by prompting the researcher to reflect upon important
questions such as: What are the key issues being tackled? Why can this work be
justified as a contribution to knowledge? How it will be carried out conceptually in
terms of the models and approaches to be used, and also how can it be
implemented practically in terms of the investigative methods to be deployed? The
sub-sections that follow elaborate in turn upon each of the quadrants within this

framework.

1.2.1 What (is the subject of the research)?

Turning first to the upper left quadrant of Figure 1, Watson (1994) argues that the
first questions a researcher should reflect upon when designing a research project
are: What puzzles me? What do | want to understand more about? In this case, the
author is intrigued by the subject of Lean in the management literature: its longevity;
its ability to incite great passion in some and contempt in others; its influence; its

impact. These are issues at the heart of this study.



In order to undertake a rigorous research investigation it is first necessary to
establish an adequate definition of the focal subject. However, the ‘meaning’ of Lean
within the business and management literature is difficult to articulate for three
reasons: it lacks common definition within this literature, (Karlsson and Alhstrom,
1996; Bartezzaghi, 1999; Shah and Ward, 2007; New, 2007; Bayou and de Korvin,
2008); it has evolved over time (Hines et al., 2004; Papadopoulou and Ozbayrak,
2005); and, it tends to mean different things to different people (Benders, 1999;
Benders and Bijsterveld 2000).

The term itself was first coined by a researcher from the Massachusetts Institute of
Technology (MIT) named John Krafcik who was working on the International Motor
Vehicle Prgramme (IMVP). The term entered the management lexicon via Krafcik's
(1988) Sloan Management Review article when it was used to describe the Toyota
Production System (TPS). The word Lean was selected to capture the essence of
the far less resource-hungry TPS compared with typical Western production
systems. Though coined by Krafcik, the term Lean is often cited in the literature as
being made popular by the authors Womack, Jones and Roos (1990) in the
influential and best-selling management book entitled The Machine That Changed
The World, (Oliver et al., 1994; Karlsson and Alhstrom, 1996; Katayama and
Bennett, 1996; Benders, 1999; Benders and Bijsterveld 2000; Bhasin and Burcher,
2006; Shah and Ward, 2007). Womack et al. (1990) define Lean in terms of its

outcomes:

‘compared to mass production it uses less of everything — half the human effort in the factory, half the
manufacturing space, half the investment in tools, half the engineering hours to develop a new
product in half the time. Also, it requires keeping far less than half the needed inventory on site,

results in many fewer defects, and produces a greater and ever growing variety of products’

(Womack et al., 1990, p.13).

Schonberger (2007) notes that while this publication is commonly perceived to mark
the beginning of the Lean movement, in reality Lean manufacturing was actually
already well established in the US in the early 1980s, albeit under different names. In
The Machine, the authors describe the five year, five million dollar International
Motor Vehicle Programme (IMVP) of research conducted at MIT. They argue that the
findings of that large-scale study revealed that there was a dramatic performance



gap between Japanese and Western car producers. The impact of The Machine has
been far-reaching (Karlson and Ahlstrom, 1996; Lewis, 2000, Shah and Ward, 2007;
Holweg, 2007; Tracy and Knight, 2008) and is central to this study. The publication
of The Machine led to the commissioning of two follow-up studies that provided
further support for the existence of a substantial performance gap (Anderson, 1992;
1994). These studies were publicised extensively to the manufacturing community at

the time.

Shah and Ward (2007) have recently noted that, in spite of a plethora of academic
and practitioner books and articles on Lean, there is still not a precise and agreed
upon definition. Referring to the old fable of the blind men touching an elephant and
imagining very different animals, the authors suggest that over time commentators
on Lean have focused on a single, visible aspect of the process while missing the
invisible highly inter-dependent links of Lean systems as a whole. Bayou and De
Korvin (2008) and New (2007) have likewise noted that Lean lacks common

definition.

As well as originally being a poorly defined construct, interpretations of Lean have
continued to evolve over time. Originally presented as a counter-intuitive alternative
to traditional manufacturing (Krafcik, 1988; Shingo, 1989; Womack et al., 1990), it is
now presented, by some at least, as a new paradigm for operations (Katayama and
Bennet, 1996; Bartezzaghi, 1999; Bhasin and Burcher, 2006; Chaneski, 2009). Lean
has expanded beyond its original applications on the shop floor of vehicle
manufacturers to other functional areas within organisations, to other manufacturers
and to non-manufacturing organisations (Hines et al. 2004). Consequently, Lean
means different things to different people. This notion is termed ‘interpretive viability’
in the literature (Ortman 1995; Benders, 1999; Benders and Van Veen, 2001).

It is clear that the lack of common definition, the dynamism and interpretive viability
of Lean pose problems to many authors and are an impediment to research. In order
to overcome such problems and to provide clarity, the researcher has developed her
own working definition of Lean for the purpose of this study, as follows:
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‘an inter-related body of texts (including practices of their production, distribution and consumption),
that bring so-called “reality” into being’

(Hardy, 2010).
Discourses are embodied and enacted in a variety of texts, but exist beyond the

individual texts that compose them. Texts are symbolic expressions that are
inscribed by being spoken, written, or depicted in some way making them

“accessible to others” (Taylor & Van Every, 1993).

Having established the researcher’s interpretation of Lean, it is also important to
address the other important term that appears in the title of this thesis. For this study,
the term diffusion was selected in order to follow an established research tradition.
Wolfe (1994) identifies diffusion of innovations (DOIl) as one of three types of
research on the subject of organisational innovation. The DOI literature and theory
explains social change and is one of the most fundamental of human processes
(Rogers, 2003). DOI is one of the most widely researched and best documented
social phenomena (Mahajan and Peterson, 1985) and, unlike Lean, there is broad

consensus on the definition of diffusion of innovation as:

‘the process by which an innovation is communicated through certain channels over time amongst

members of a social system’
(Rogers, 2003, p.5).

However, while DOI is a well-established and extensive body of literature, it is
primarily focused on technological innovations (such as product, service or
technology) as the object of innovation. There is little research that considers an OMI
such as Lean as such an object. This study consequently explores the ability of the
DOI literature to adequately explain the diffusion of Lean through a population of

organisations over time.

The overarching research question posed and examined in this study is: why and
how has Lean diffused in the UK over the past two decades. Within the study,

this broad question is addressed through four sub-questions:



RQ1. Why is the Lean organisational and managerial innovation (OMI) a

poorly defined construct?

RQ2: How does the Lean organisational and managerial innovation

(OMI) compare with others that are similar?
RQ3: What is the pattern of Lean diffusion in the period 1988-2010?
RQ4: Why has Lean diffused in this pattern?

1.2.2 Why (is the Diffusion of Lean important)?

Watson argues that a particular benefit of his framework (Figure 1) is that it forces
the researcher early on in the research process to address the fundamental question
of why the proposed research is significant. The diffusion of Lean is important
because so many organisations have shaped their activities as a result of it. Shah
and Ward (2007) describe Lean as having formed an integral part of the
manufacturing landscape over the last two decades. They argue that Lean
implementation is associated with superior organisational performance (in terms of
growth and profitability) and that the ability of Lean to provide “competitive
advantage” is well accepted among academics and practitioners alike. These claims
are contested by certain academics in the UK (see, for example, Coffey, 2006, 2007;
Seddon, 2005, 2008). In spite of its longevity, Lean continues to stimulate interest
and debate in both the practitioner and academic communities alike. A study that
focuses on Lean as an OMI that has diffused over time is likely to interest and
contribute to a broad range of stakeholders:

The primary audience for this study is academia, and it aims to make an academic
contribution to knowledge in two key ways: First, the study is intended to add to the
existing body of empirical data on Lean. It is important to note, however, that this
study provides a different perspective to that of most previous studies. In most
empirical studies on Lean, the unit of analysis is the organisation. However, in this
study, the unit of analysis is the Lean phenomenon itself. Second, the DOI literature
is based on studies of technological innovations. Several authors plea for greater
scholarly attention to OMIs (Abrahamson, 1996; Carson et al.,1999; Freitas, 2008).
This study addresses that plea.



In addition to the academic contribution, this study will be of interest to the
practitioner community. Many organisations in the UK have been influenced by Lean
discourse such that it has shaped their activities. Furthermore, many consultancy
firms and other organisations offer services of interpretive assistance and guidance
on Lean. They work with and profit from those organisations that are reshaping their

activities.

This study is also likely to be of interest to policy makers. Considerable amounts of
public money have been spent and continue to be spent on promoting Lean. For
example, £35 million has been spent on the governments Industry Forum initiative
alone (Reading Business Group, 2006). Taxpayers and policymakers are likely to be
interested in whether that expenditure is justifiable.

1.2.3 How Conceptually (will the research be conducted)?
Figure 1 illustrates that a key question, when considering how a research project is
to be conceptually undertaken, is: What models, concepts and theories can the

researcher draw upon in order to answer the research questions?

Critically reviewing literature involves choices and assumptions about what is
important (Sturdy, 2004). While there are a number of relevant literatures that could
have been drawn on for this study such as the broader literature on knowledge,
knowledge transfer and innovation, the following three were selected because of
their particular relevance to the topic of study. They are the:

1. Lean literature: The literature on Lean is abundant, has antecedents under
different guises, is often subsumed within more generic terminology such as
continuous or business improvement, and is characterised by strong
advocates and fierce critics. These characteristics render it a diverse body of

work.

2. Diffusion of Innovation (DOI) literature: The literature on the diffusion of
innovations has a long history rooted in anthropology and rural sociology.
Over time the diffusion of innovations has developed in to a comprehensive
and cohesive body of knowledge (Rogers, 2003). DOI research is not without
methodological limitations and theoretical critics and it is partially from these
limitations and criticisms that the third body of literature has emerged.
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Focal literature consists of material that lies within the intersection of the three
bodies of work and which most specifically addresses the diffusion of Lean and other

OMIs over time.

1.2.4 How Practically (will the research be conducted)?
Turning now to the last quadrant in Figure 1, the key questions here are: How is the
study to be conducted from a pragmatic point of view? What investigative styles and

techniques are to be used? How will information sources be accessed?

These issues are fully examined in the Research Methods chapter (Chapter 5).
However, in preview, the overarching research design consists of bibliometric data
collection and a series of in-depth interviews. This design was guided by the

research questions that emerged from the literature review.

1.3 Scope and Boundaries of the Study

Having used Figure 1 as a vehicle for describing the nature of this study, it is now
astute to address the scope and boundaries of the study. A number of authors have
suggested that scholarly conventions encourage researchers towards manageable
problems and to avoid complex social phenomena (Ghoshal, 2005; Skinner, 2007).
The researcher believes that important research should not be avoided simply
because it presents methodological challenges. Some authors criticise academics
for failing to fully evaluate change that emerges as a result of management ideas
(Sousa and Voss, 2008, Woodman, 2008). For example, Woodman (2008)
comments that:

“...the assessment of change programmes represents another area where the [business and
management] field talks a better game than it plays’

(Woodman, 2008, p. 36).

This study rises to the challenge presented by that criticism. However, in order to
make such a broad subject researchable and, given the time and resource

constraints of a doctoral study, the following boundaries have been self- imposed:

10



1. The study is geographically bound. It focuses on Lean diffusion in the UK
only. There may be examples from and reference to comparisons with other
nations, but the study is firmly located in the UK.

2. The study is temporally bound. While the antecedents of Lean stretch back to
the early 1970s when the first Japanese-owned factories appeared on UK soil
(Dore, 1973), the bibliometric data analysis that forms the data collection for
this study starts in 1988. This is because this is the year when Krafcik’s term
‘Lean’ first entered management discourse.

3. The study is conceptually bound. It focuses on three key bodies of literature:
the literature on Lean; the literature on DOI and the literature on MF&Fs.
Other literatures related to innovation such as knowledge management and
technology transfer, may also offer valuable insight. However, the literatures
on Lean, DOl and MF&F have a clear and obvious relevance to the topic of

the study for the reasons given earlier.

Clearly, future studies offer an opportunity to extend these self imposed boundaries.

1.4 Structure of this Thesis

Having introduced the subject and the rationale for this study, this section details the
structure of what is to follow. There are nine chapters in total. Chapters 2, 3 and 4
present reviews of each of the three literature categories identified in Figure 3: the
Core literature on Lean is reviewed in Chapter 2; the Background literatures on DOI
and MF&F are reviewed in Chapter 3; the Focal literature, which addresses the

diffusion of Lean or similar OMIls, is reviewed in Chapter 4.

Having established the conceptual foundation for this study, Chapter 5 discusses the
research methodology that was developed to answer the research questions
established in section 1.2.1. The chapter includes a brief overview of research
philosophy and the particular research perspective of the researcher. It also provides
justification of the research choices made during the research process and details

the research procedures deployed and the ethical considerations encountered.

Chapters 6 and 7 present the research findings that were derived via the execution
of this research methodology. Chapter 6 presents the findings that relate directly to
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the research questions. Chapter 7 presents a critical evaluation of the findings in

relation to the theoretical underpinning from the Background literature.

Lastly, Chapter 8 draws the thesis to a close by highlighting the various contributions
yielded by this study and evaluating the relative significance of these to each of the
stakeholder groups. This chapter closes with an evaluation of the limitations of the
study and reflection upon future avenues for research.
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Chapter 2 Core Literature Review

Hart defines a critical literature review as:

‘the selection of available documents (both published and unpublished) on the topic, which contains
information, ideas, data, and evidence written from a particular standpoint to fulfil certain aims or
express certain views on the nature of the topic and how it is to be investigated, and the effective

evaluation of these documents to the research being proposed’
(Hart, 1998, p. 13).

Figure 3 was introduced in the Introduction chapter as a conceptual framework for
organising the literature. The focus of this first of three literature review chapters is
the Core literature on Lean identified as central to the subject of inquiry. It was noted
in the Introduction chapter that Lean lacks definitional consensus, however, section
2.1 of this chapter elaborates on this issue. The remaining sections of the chapters
discuss Lean in relation to four main strands of Lean discourse that the researcher

has identified within the Core literature. They are:

1. Lean as a generic representation of Toyota Production Systems (TPS):
section 2.2.

2. Lean as a process improvement methodology for an organisation to follow
and use: section 2.3. It should be noted that this section includes a discussion
of other process improvement methodologies.

3. Lean as an ideological movement that has emerged and progressed over
time: section 2.4

4. Lean as a body of literature that has developed over time: section 2.5.

2.1 Defining and Describing Lean

The lack of a clear definition of Lean has been noted by many authors. For example,
Karlsson and Alhstrom (1996) observe the lack of a precise definition and the
resultant uncertainty surrounding the concept. Bartezzaghi (1999) finds definitions of
Lean to be ‘rather vague and confused’ (p. 232). Voss (1995) argues that the
evolution of Lean illustrates the nature of operations management in the 1990s
which consists of three key elements: the core (which is both developing and
providing a strong input to new areas and approaches); the interface (between
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