Framework for the integration of an advanced
manufacturing paradigm and methodologies in New

Zealand manufacture-to-order SMEs

Markus Leonard Stamm

A thesis submitted to
Auckland University of Technology
in fulfilment of the requirements for the degree of
Doctor of Philosophy (PhD)

School of Engineering
Auckland, New Zealand
2011

Primary Supervisor: Prof. Thomas Neitzert






Abstract

In the early 1990’s the Toyota Production System has revolutionised the
thinking of manufacturing. Methodologies like Kanban and Single Minute
Exchange of Dies are promising cost reductions and productivity increases but
so far only a few New Zealand (NZ) companies have successfully implemented
some of these methodologies. Further research revealed that not only Toyota’s
production system but also its whole management system, its product
development and its culture contribute to the success of the company being
today the largest car manufacturer of the world. Without a doubt, this holistic
approach also known as Lean Production coins the current understanding and
paradigm within the context of manufacturing and operations. The adaptation
and implementation of these Lean principles have successfully found its way
into other areas like the health sector and administration processes. However
there is still a lack of research regarding manufacture-to-order environments
and the adaptation to the requirements of small and medium enterprises (SME).
Besides there is hardly any research known, which analyses the influence and
role of the national culture during such a Lean transformation.

The main objective of the thesis is the development of a Lean transformation
framework for manufacture-to-order companies under consideration of their
national and organisational context. The focus lies on NZ SMEs that operate in
a manufacture-to-order environment characterised by a high degree of
variability and by low volumes.

In order to assure the practicality of the framework for NZ based industry, the
research project followed a case study approach. Five cases are explored. In
two of the case studies the researcher was actively involved during the
implementation and therefore could verify by iterative interaction with the
industry partners the practicality of the developed Lean transformation
framework. Data about the leadership profiles, the degree of variability, the level
of the integration of Lean methodologies and techniques, the sequence of
implementation, and of the actual performance development was collected and
analysed by triangulation.

For NZ companies who intend to integrate Lean principles and methodologies,
the Lean transformation framework can provide valuable guidance on their way

to a learning and continuously improving organisation.
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1 Introduction

1.1 Problem statement

“Over long periods of time, small differences in rates of productivity growth
compound, like interest in a bank account, and can make an enormous
difference to a society’s prosperity. Nothing contributes more to reduction of
poverty, to increases in leisure, and to the country’s ability to finance education,

public health, environment and the arts.” (Blinder & Baumol, 2000)

New Zealand ranked in the latest OECD study regarding annual growth in
Gross Domestic Product (GDP) per hour worked as fourth last of the 30 OECD
countries. This widely used measure represents an established indicator for a
nation’s productivity being considered to be a key source for economic growth,
competitiveness and hence sustainable wealth (Organisation for economic
cooperation and development (OECD), 2008). The New Zealand Government
has previously set policies and strategies with the specific aim of achieving a
place in the top quartile of OECD productivity rankings (see the Growth and
Innovation Framework, Ministry of Economic Development, June 2005).
Projects like the Workplace Productivity Working Group (WPWG) (Workplace
Productivity Working Group (WPWG), 2004), the ‘Manufacturing+ Report’ (The
Vision Group & M. Pratt (Chairperson), 2006) and the Aichi project initiated by
New Zealand Trade and Enterprise (NZTE) (Edmond, 2007) focus on
productivity improvements within the New Zealand context. There is only little
research which impact New Zealand’s characteristics regarding its size, culture,
economic structure and geography have on the nation-wide productivity efforts.
Additionally mainly because of its size, New Zealand has a conspicuous high
percentage of small and medium companies (SME) that account for about 60%
of employment (Massey, 2007) and build as suppliers also the outsourced
‘backbone’ for larger companies. Researchers have concluded over the last two
decades that SMEs require individual and customised approaches to achieve
business excellence and productivity improvements ((Massey et al., 2005),
(Jonas Hansson, 2001), (Hill & McGowan, 1999), (Ghobadian & Gallear, 1996),
and others). Particular factors of SMEs like for example informal processes

(Zink, Koetter, Longmuss, & Thul, 2008), an ‘organic’ corporate structure
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(Ghobadian & Gallear, 1997), lack of enterprise data, and dynamic business
results exacerbate consistent and coherent research activities.

In the area of specialised manufacturing, which includes industries like
automotive, heavy and light engineering, plastics, aviation, marine, and others,
NZTE has been assisting to achieve sustainable global competitive advantages.
One of the initiatives funded by NZTE has been the already mentioned Aichi
project, which guides businesses through the lean manufacturing process
(Edmond, 2007). This project started with eight companies in 2005 in
collaboration with a consultant who was co-funded by NZTE. However four
companies dropped off after a short while. The obvious initial success in the
remaining four companies led to wider Lean implementation efforts in other
companies and industries. Today, there are more than 20 companies in the
‘Aichi’ network. As the benefits in terms of productivity and social contribution of
a Lean transformation have been revealed to be obvious (M. Wilson, Heyl, &
Smallman, 2008), the next challenge lies in finding the more systematic,
efficient and sustainable ways for future companies, who are willing to start their
‘Lean journey’. Hereby it is important to take into account the specific
requirements of organisational changes within New Zealand’s geographical
circumstances, its cultural aspects and economic, industrial, and corporate
structures. Flynn and Saladin concluded in a study examining the correlation of
scores of the Baldrige award, as one example for a productivity improvement
initiative, between different nations that “national culture plays a strong role in
the effectiveness of the Baldrige construct” and that “there is not a universal
model for performance excellence and that practices and approaches should be
adapted to the local culture” (Flynn & Saladin, 2006, p.599). Besides there
could not be found many research studies regarding the sustainability of Lean
transformations over a period longer than two years. Therefore the lessons
learned of the first companies of the Aichi project need to be determined.
Generally Lean Production evolved in the automotive industry in Japan (Toyota)
and has been successfully adopted in many other areas (healthcare, hospitals,
administration, etc.). Though there is still a lack of research in the area of low
volume and high variability and project environments (Lander & Liker, 2007)
(Srinivasan, Jones, & Miller, 2004), where many SMEs as manufacture-to-order

companies operate.



“Productivity isn’t everything, but in the long run it is almost everything. A
country’s ability to improve its standard of living over time depends almost

entirely on its ability to raise its output per worker.” (Krugman, 1994)

1.2 Research objectives and definitions
1.2.1 Main research objective
The WPWG, which was established to determine ways of improved workplace
productivity, stated in its report (Workplace Productivity Working Group
(WPWG), 2004) four types of actions:
1. Raising awareness: to create the awareness of the importance of
workplace productivity and the basic knowledge for improvements
2. Diagnostic tools: to assess current business performance and derive
concrete measures to improve the practices
3. Implementation — assistance and support for firms to decide what
specific actions to take and the best way to put these in place
4. Research and Evaluation — collecting and developing the knowledge
base about workplace productivity and which business practices are
successful.
These four actions build the basis for the seven drivers of workplace
productivity: building leadership, creating productive workplace cultures,
encouraging innovation and the use of technology, investing in people and
skills, organising work, networking and collaboration, and finally measuring what
matters.
This thesis aims at contributing in the actions 3 and 4 with a special focus on

New Zealand’s manufacturing SMEs.

The main objective of this thesis is the development of a customised
transformation framework to sustainably implement advanced manufacturing
paradigms and methodologies in NZ SMEs in order to increase their value
creation and productivity. The main focus lies on SMEs in the manufacture-to-

order and one-of-a-kind environment.




Hence, advanced manufacturing paradigms® need to be determined. Further
leverage points respectively constraints for higher productivity that are outside
the manufacturing system are to be explored within case studies.

1.2.2 Definition of the term framework
Before elaborating on the elements and interconnections of the framework, the
term itself needs further explanation. According to Popper a framework
represents a set of basic assumptions or fundamental principles in which
discussion and actions can proceed (Popper, 1994). A further function of a
framework is to provide “a clear picture of the leadership goal for the
organisation and should present key characteristics of the to-be style of
business operations” (Aalbregtse, Heijka, & McNeley, 1991). A conceptual
framework is seen by Botha as a model “to provide a perspective or focus in
order to interpret phenomena” relevant to the research object (Botha, 1989).
Therefore a conceptualisation including a logical structure may support
management in their Lean transformation by giving guidelines which decisions
and activities need to be carried out. Further, Struebing and Klaus stress that a
structured implementation plan for a TQM transformation might be even more
important in small companies than in large ones because of the limited
personnel and time resources (Struebing & Klaus, 1997).
Further, more general requirements with regards to the framework itself are
determined by Yusof and Aspinwall who developed a framework for the
implementation of TQM for SMEs. A simple framework will be better for a small
business because of the lack of resources (S. M. Yusof & E. Aspinwall, 2000).
Yusof proposes characteristics that need to be considered for the development
of an implementation framework:

- systematic and easily understood

- simple structure

- clear links between elements which are presented

- general enough to suit different contexts

- represent a road map and a planning tool for implementation

- answers ‘how to implement?’, and not ‘what is’ TQM?

- implementable

! The definition of manufacturing paradigm is described in chapter 1.2.4.
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As an example of existing frameworks, Figure 1 shows Zayko’s Lean operating
system design framework. The framework gives a sequential guidance starting
at a concept level which is subdivided into the scope and design phase and
then leading over to a configuration level that contains the phases of
engineering the actual value stream and of reflection and continuous
improvement (Zayko, 2006). Hence it provides a sequence from a rough
conceptual level to a more detailed configurational level, but it lacks in the
opinion of the author details how to approach the individual phases and which
techniques to consider. The framework implies by the sequence that the more
essential leverage points to reduce variability and therefore to improve the
manufacturing system lie within the rationalisation of the product landscape and

the streamlined design of the supply chain.

Product Landscape Rationalization
Scope

High-Level Supply Chain Design
Design

Value Stream Design
Engineer

Reflection & Kaizen

Reflect / Improve
..... through an lterative Process

Figure 1. Lean Operating System Design Framework (Zayko, 2006)

1.2.3 Objectives of the transformation framework

The developed transformation framework should provide guidance on which
elements and functions need to be considered in order to implement advanced
manufacturing paradigms and methodologies out of a managerial perspective
(owner and CEO level). Hence it should incorporate the main principles of
advanced production methodologies taking into account the specific prevailing
contextual factors that are discussed in chapter 3.2. Further in a more detailed
version, the framework makes suggestions which techniques might support the
main elements of the framework. However it will not directly give advice about
the sequence of the transformation process. First of all, as the analysis of
existing transformation processes and also the transformation history of the

case studies will show, there is not only one way to implement Lean principles
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and methodologies. Secondly the framework aims at illustrating the systemic
and holistic character of a Lean manufacturing system and therefore indicating
a sequence within the framework might give the wrong impression that the
elements can be implemented separately and independently. But in order to
assist SMEs in this matter, a general transformation process is developed in
chapter 5.4 based on a comprehensive literature review of existing
transformation processes and on the experiences gained out of the case

studies.

1.2.4 Definition of paradigms, methodologies, technigques and tools

In order to analyse and understand the evolution of manufacturing theory the
author utilises the categorisation of Mingers and Brocklesby which originally
was developed to structure research itself. In the opinion of the author this
categorisation can be transferred into the context of manufacturing and
operations management to assist with the understanding of current best
practices.

Mingers and Brocklesby suggest that the world of research is separated into
four levels, (1) paradigms, (2) methodologies, (3) techniques, and (4) tools
(John Mingers & Brocklesby, 1997). Kuhn defines a paradigm as “an entire
constellation of beliefs, values and techniques, and so on, shared by the
members of a given community” (Kuhn, 1996). According to Mingers and
Brocklesby a research paradigm can be understood as “a very general set of
philosophical assumptions that define the nature of possible research and
intervention” (John Mingers & Brocklesby, 1997).

Hence a paradigm in the context of research can be seen as a view of reality
embedded in the three philosophical dimensions:

1. Ontology, which are the types of entities assumed to exist and the nature of
that existence;

2. Epistemology, which are the possibilities of, and limitations on our knowledge
of the world; and

3. Praxeology, which is how we should act in an informed and reflective
manner;

A fourth dimension is mentioned by Mingers as axiology which is what is valued
or considered good (J. Mingers, 2003). This is incorporated in what the



purposes of the model are, and who (facilitator, analyst, participant) develops
and uses the model.

Each distinct set of these three dimensions defines a paradigm. These
elements of a paradigm which are usually explained in a paradigmatic
discussion about research are in the opinion of the author also applicable in the
context of operations management in order to analyse the current
understanding of best practices in manufacturing. A complementary broader
definition that incorporates areas outside of research can be added from
Gummesson who defines a paradigm as a world view representing people’s
value judgements, norms, standards, frames of reference, perspectives,
ideologies, myths, theories, and so forth. Anything in fact that governs their
thinking and action (Gummesson, 1991).

For the purpose of this thesis a manufacturing paradigm can be understood as
the (maybe hidden) business assumptions that led to the characteristics and
nature of current known manufacturing methodologies. Those assumptions
have — like in the world of research — an ontological and epistemological
foundation.

If we go down a level in perspective, within a certain paradigm a specific set of
methodologies can develop. A methodology is a structured set of guidelines or
activities to assist people in undertaking research or intervention (John Mingers
& Brocklesby, 1997). A methodology is also viewed as the principles of method
(Checkland, 1999). An important point to note is that a methodology may
develop from within a certain paradigm, and will therefore embody the
philosophical assumptions and principles of that paradigm. Just as a paradigm
can have a set of methodologies, each methodology in turn can be
decomposed down to a set of techniques. Therefore Total Quality Control
(TQC), Total Quality Management (TQM), Theory of Constraints (TOC), Six
Sigma and Lean Production are defined in this work as methodologies.

A technique is a specific activity with a clear and well-defined purpose (John
Mingers & Brocklesby, 1997). Examples of techniques include control charts
(TQC), the five focusing steps (TOC), or Single Minute Exchange of Dies
(SMED) (Lean Production). Techniques can also be decomposed into lower
level tools that are used within it. At the ‘lower’ sub-level a tool is an artefact that
can be used to perform a certain technique. For example, statistical analysis

software used when performing statistics, or a SD software package used when
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performing SD modelling are artefacts that may be appropriate for a specific
technique.

It needs to be emphasised that the relation between the different levels of
categorisation is multidirectional and self-influential. For example within the
Toyota Production System specific techniques like Kanban or SMED
developed. By further advancing these techniques, the overall effect of low
inventory on flow and the coherence with short setup times became more

obvious and a more integral part of the deducted management strategies.

1.3 Structure of thesis

The first chapter of the thesis introduces the problem and presents the research
objectives. Further it gives an overview of the research framework.

Chapter 2 explains the research design and the research methodology. The
research questions and hypotheses are presented. Afterwards the dominant
methodology of case study research is specified and the followed research
process is outlined. Concluding, the research limitations are discussed.

In chapter 3 the theoretical background is determined. Firstly the contextual
factors of New Zealand and of SMEs are explored. Chapter 3.3 analyses the
existing manufacturing and operations theory. After describing the relationship
to flow systems, the role of variability, the differences between push and pull
systems and after classifying the term ‘manufacture-to-order’, the prevailing
methodologies of Total Quality Management, Theory of Constraints, Six Sigma
and Lean Production are analysed and the essential principles and
methodologies are extracted. This compilation outlines the current
understanding of best practices in the context of manufacturing methodologies
and hence sketches the current prevailing manufacturing paradigm.

Chapter 4 systematically presents data that resulted of the five case studies.
The background of each case study is described and a detailed overview of the
Lean transformation history is presented. In addition the development of the
performance of each case study over the period of their Lean transformation is
highlighted. In chapter 4.8 in a triangulation of the qualitative and quantitative
data, the relationship between the leadership profile, the degree of variability,
the development of performance, and the level of integration of Lean
methodologies is analysed.



The insights of the theoretical chapter 3 and the practically oriented chapter 4
lead to the development of the Lean transformation framework and
correspondent transformation process which are elaborated in chapter 5.
Chapter 6 specifies the discussion about the presented transformation
framework by its practical validation within the case studies. Further the
research questions are revisited and discussed.

In chapter O the most important results of the thesis are summarised and
relevant conclusions are drawn. Hereby major recommendations are formulated
and the specific contributions to the research area are presented. The thesis

concludes with an outlook of future research that is related to this work.



1.4 Overview of the research

Field of research

The main field of research is the NZ specialised
manufacturing industry with a special focus on two
longitudinal case studies. Based on three further
observational case studies a broader field of research

covers manufacture-to-order companies.

Object of research

The main object of research is the process and
methodology how NZ SMEs in a manufacture-to-order
environment embrace and implement advanced
manufacturing paradigms, respectively principles, and its
derived methodologies.

Motivation for the

research

Motivation for the research is on the one side the very
high pressure of international competition the NZ
specialised manufacturing industry is facing and on the
other side the perception that the mentioned advanced
manufacturing paradigms and methodologies have not
been widely used in NZ averaged-sized manufacturing

companies.

Crucial influencing
factors of the

investigation

The research outcome is mainly determined by the
interdependence on how the main case study
companies as representatives of a NZ manufacture-to-
order SMEs perceive the current manufacturing
paradigm and how they consequently adopt it within their
given context. Hence the result of this research might be
influenced by the general openness of NZ companies to

adopt new management paradigms and methodologies.

Objective of the

research

The main objective of this thesis is the development of a
customised transformation framework to sustainably
implement advanced manufacturing paradigms and
methodologies in NZ SMEs in order to increase their
value creation and productivity. The main focus lies on
SMEs in the manufacture-to-order and one-of-a-kind

environment.
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2 Research design and methodology

This chapter presents the methodological framework that has been used to
study advanced manufacturing paradigms in the context of New Zealand small
and medium enterprises, and provides justification for the selected research
design.

Firstly, prevailing research paradigms are discussed in the context of the
research problem and research questions of this study. Secondly, the
philosophical position of the research is elaborated to clarify the justification for
the multi-methodological research approach that was developed.

The term research methodology is to be understood as “the combination of
techniques used to enquire into a specific situation” (Easterby-Smith, Thorpe, &
Lowe, 2002). Hence, research methodology refers to the overall approach to
the research process from the theoretical groundwork to the collection and
analysis of data. The research methodology in this study is mainly a
combination of the theory-building case study approach by Eisenhardt
(Eisenhardt, 1989) and the action research approach (Kurt Lewin, 1946)
(Coughlan & Coghlan, 2002). The selected research methodology can be
categorised under contingency research which enables to pay specific attention
to the contextual factors that might influence the use and performance outcome
of operations management (OM) practices (Sousa & Voss, 2008). Sousa and
Voss further argue that contingency research can provide guidelines for the
selection of the set of OM practices that is most appropriate for a given
organisational context and hence, it might also provide valuable insights for
practitioners.

A theoretical model for the integration of advanced manufacturing paradigms
(Lean transformation model) is developed by continuous interaction with the
action research partners (see Figure 2). The action research methodology is
explained more in detail in chapter 2.3.1. Besides, the development of the Lean
transformation model will be supported by three additional observational case
studies with very low involvement (see chapter 2.3.3) and insights resulting out
of discussions with international Lean practitioners in internet forums, the
discussion and observation of Lean practitioners of the Aichi network, and

discussions with academic Lean experts. The applied data collection methods
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are mainly historical data analysis (e.g. performance data), participant

observations, and interviews in combination with questionnaires.

. . Discussion with|| Discussion Discussion
Observational | Literature international with Lean with
case studies Review Lean experts in|| experts of academic

internet forums || Aichi network || Lean experts

|

Creating a
Lean é

transformation
model

Action
Research
case
studies

Figure 2: Concept of research design

2.1 Research questions and hypotheses

Figure 3 illustrates the relationship between the three main research questions
and the two qualitative hypotheses of this thesis. In between there are also
shown sub-questions that serve as additional guidance for the research.
Research question A addresses the contextual factors of New Zealand and of
SMEs and how those factors are expected to influence the implementation of
advanced manufacturing paradigms and methodologies. Therefore New
Zealand’s economy with a special focus on the manufacturing industry, the
geography and especially New Zealand’s culture is to be analysed and potential
influential factors for the adaptation to advanced manufacturing methodologies
are to be determined.

Question B is the central research question of this thesis. By asking how
manufacturing paradigms and methodologies can be integrated, the practical
and industry-oriented purpose of this research is emphasised. The focus is on
the exploration, analysis and development of a methodological approach that
assists NZ SMEs in the integration and adaptation of advanced manufacturing
paradigms and methodologies. Hence an inductive exploratory research
approach based on several case studies is chosen and is explained in the
following chapter. The focus on manufacture-to-order companies that generally
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operate in a high variability low volume environment is addressed in research

question C which needs to be seen as an extension of question B.

Research questions

A: Which influence might the
NZ culture, NZ political and
economic conditions and the
organisational context of
SMEs have on the

Al: What are characteristics

Main hypotheses

\

of NZ SMEs?

Y

H1: The unique conditions of NZ SMEs require an
individual approach for a transformation process to
continuous productivity improvement

Y

implementation of advanced
methodologies in
manufacturing industries?

B1: What are the underlying
_ [paradigms and

" Imethodologies of current
world class manufacturing?

\

B: How can advanced
manufacturing paradigms and
methodologies be integrated
in the organisational context
of NZ SMEs in an effective
and sustainable way?

B2: Why are those
Imethodologies successful?

Y

o [B3: Which main obstacles
" lcan be identified in the case
* studies?

IC1: Which methodologies
have NZ SMEs that have
o been implementing Lean
o quite succesfully used, in
which sequence and
structure?

\

H2: By embracing the main underlying paradigms
and methodologies of current world class
manufacturing practices (i.e. Lean Production), NZ
»| SMEs in a manufacture-to-order respectively high
variability environment are able to adapt and
develop a customised advanced production
system that leads to performance improvements
being comparable with the implementation results
in a mass-production environment.

C: What are the necessary
adaptations of such an
transformation for a high
variability environment?

Figure 3. Research questions and hypotheses

In addition two research hypotheses are formulated which are qualitatively
evaluated by a discussion of the research questions and of the major insights of
the case studies in the chapters 6 and 0.

The following chapter addresses the theoretical perspectives on the research

project and defines the research’s philosophical position.

2.2 Theoretical perspectives on research

In order to enable the creation and further development of scientific knowledge,
the philosophy of science examines the theories that are available to the
research community (Gray, 2004). The philosophy of science ultimately

addresses the question of how scientists should conduct research based on the
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understanding of the nature of knowledge. Differences within theoretical
perspectives are mainly in the diverse ways how reality can be perceived and
how knowledge can be derived based on that perception. These dissimilarities
also affect the role of the researcher and the research methods (Gray, 2004).
The boundaries between existing research paradigms can cause confusion and
might become bewildering due to the inconsistent or even contradictory
terminology applied to them (Bryman & Bell, 2007). However in the opinion of
the author, any researcher has to be aware of the main theoretical perspectives
of the existing research paradigms under which scientific knowledge has been
developed and created through centuries. In general positivism and
interpretivism are the main paradigms that have developed and coined the
Western scientific community (Silverman, 1998) (Gray, 2004). It needs to be
mentioned that interpretivism is considered by many authors as synonymous to
the phenomenological approach confirming the existence of an ambiguous and
not clear terminology (Solem, 2003) (Collis & Hussey, 2003). Within this study
the author adopts Gray’s categorisation of research paradigms (Gray, 2004).
Gray lists phenomenology as well as realism, symbolic interactionism,
hermeneutics and naturalistic inquiry as examples for interpretivism. The
following two sections present the two prevailing research paradigms and the

implications to knowledge development and creation.

2.2.1 Positivism

The essential component of positivism lies within the perception of reality as
external and objective. Hence, positivists argue that knowledge can be
constructed by applying the methods of the natural sciences to the study of
social reality (Lee & Baskerville, 2003) (Bryman & Bell, 2007). This argument
conditions that reality is available objectively and externally and therefore can
be and has to be measured through objective methods rather than being
inferred subjectively through sensation, reflection or intuition (Easterby-Smith et
al., 2002). Further for positivists, reliable knowledge is created from the
observation of phenomena and should be utilised in order to demonstrate the
truth or falsity of hypotheses (Easterby-Smith et al., 2002). Knowledge is
considered as valid and reliable when it is genuinely based on observations
which are used to test theories or provide material for the development of laws

(Silverman, 1998) (Bryman & Bell, 2007).
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The positivistic approach represents almost a dichotomy to the views of
interpretivism which states that social research should differentiate between the
study of human behaviour and the natural order.

2.2.2 Interpretivism

Davidson defines interpretisvism as “accepting as valid knowledge well justified
different interpretations of the same social phenomenon” (Davidson, 1992). In
other words, a certain phenomenon can be reasoned in more than one way and
the explanations depend on different interpreters. Indeed, some authors argue
that interpretivism emphasises the phenomenon in its context. Hence, the
researcher’s individual experiences and context might generate different
understandings and results. In this case however, there is a strong chance of
researcher bias and thus concerns with regards to reliability are to be diligently
addressed (Babbie, 2009) (Easterby-Smith et al., 2002). Easterby-Smith terms
the recognition of the contribution of the individual and consequently the
inherent subjectivity in the interpretation of social phenomena as social
constructionism.

Phenomenology as a subcategory of interpretivism is the study of phenomena
in their natural environment, together with the acknowledgement that scientists
cannot avoid affecting those phenomena studied. Proponents for
phenomenology argue that social and management sciences are socially
constructed and therefore subjective. In such a social construct, it is difficult for
the researcher to remain objective during the research (Easterby-Smith et al.,
2002). Further, phenomenologists contend that the phenomenon at hand can
only be fully understood through the subjective interpretation of and intervention
in reality. This is in strong contrast to positivism where hypotheses and theories
are tested whereas as phenomenology has more a hypothesis and theory

forming character.

2.2.3 Theresearch’s philosophical position: combination of both
approaches

In the following chapter the author summarizes the differences and
commonalities of the prevailing research paradigms and sees the need to
combine both approaches in the field of production and operations

management. Production and operations management is to be understood as a
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combination of complex technical and social systems. The interaction between
the technical system and the social system within operations management is
often dynamic and hence cause-effect dependencies can be difficult to be
determined. Consequently the author agrees in this context with Naslund who
questions the usefulness of applying only one single approach in order to
advance an academic discipline. Naslund argues that if everyone in a research
community conducts research with very similar research methods within one
research paradigm, the discipline very likely will not evolve and results might not
be useful in the eyes of the practitioner (Naslund, 2002).

Neumann elaborates within Table 1 the positivist and interpretive research
paradigm and elaborates on the main differences (Neuman, 2003).

Table 1: Differences between Positivism and Interpretivism

Positivism

Interpretivism

Reason for research

To discover natural laws
S0 people can predict
and control events

To understand and
describe meaningful
social action

Nature of social reality

Stable pre-existing
patterns or order that
can be discovered

Fluid definitions of a
situation created by
human interaction

Nature of human
beings

Self-interested and
rational individuals who
are shaped by external
forces

Social beings who create
meaning and who
constantly make sense
of their words

Role of common sense

Clear distinct from and
less valid than science

Powerful everyday
theories used by
ordinary people

Theory looks like

A logical, deductive
system of interconnected
definitions, axioms, and
laws

A description of how a
group’s meaning system
is generated and
sustained

An explanation that is
true

Is logically connected to
laws and based on facts

Resonates or feels right
to those who are being
studied

Good evidence

Is based on precise
observations that others
can repeat

Is embedded in the
context of fluid social
interactions

Places for value

Science is value free,
and values have no
place except when
choosing a topic

Values are an integral
part of social life: no
group’s values are
wrong, only different

In general theory building

and testing can be approached from two directions.

Some research problems and research questions require to start with abstract
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thinking and to connect theoretical concepts and ideas to concrete evidence
found within the research object. The theoretical concepts are then evaluated
and tested against the evidence at hand (deductive research approach). The
second approach (inductive) begins with observations of concrete phenomena
found in e.g. empirical data. Based on this evidence, the researcher tries to
derive patterns and generalisations and to develop abstract and more
commonly valid concepts, ideas and even laws. In research of socio-technical
systems, researchers are flexible and use both approaches at various points in
their studies (Easterby-Smith et al., 2002). The research project has got both
deductive and inductive elements. The deductive approach is appropriate to
define current manufacturing best practices, to implement them in the context of
New Zealand SMEs and finally to test their effectiveness. On the other hand an
inductive approach is required exploring whether within the uniqgue NZ context
an individual framework for the implementation of best practices is necessary.
This explorative aspect of the research emphasizing the potential influence of
the context of the research object let the author decide to follow a case study
approach combining action research case studies enriched with observational
case studies. The reasoning and discussion of the case study approach is
explained in chapter 2.3 in more detail.

The main objective of this study is to develop a framework for the integration of
an advanced manufacturing paradigm and methodologies in NZ manufacture-
to-order SMEs. Hence, the development of the framework is highly dependant
on the current understanding of the researcher of best practices in the context
of manufacturing and how this constructed manufacturing paradigm and its
methodologies and theories are perceived and recognised by the targeted
industry. Thus, the conceptualisation depends on the researcher’s and involved
organisations’ perception on the prevailing manufacturing paradigm. It is
essential to investigate within the study the application of manufacturing
methodologies in the context of the research object over a longer period of time
in order to provide an improved understanding of the manufacturing paradigm.
This view is most pertinent with the ontological assumptions of social
constructionism and the epistemology of interpretivism. However the validation
of the effectiveness of the framework has to be achieved by finding clear
evidence for the improvement of performance parameters within the studied

organisations. The performance measurement and assessment should not be
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influenced by the researcher’s interpretation. Hence empirical evidence is
collected to evaluate the relationship between the application of manufacturing
methodologies and its influence on the performance of the manufacturing
system. This approach keeps with the logical positivism.
Further the study also aims at finding evidence for the influence of the national
and organisational culture on the implementation of the framework. Here the
researcher tries to triangulate existing studies and data with the observations
and objective data within his own study. With this perspective in mind the
research certainly also contains a positivistic ontological component and an
objectivistic stance.
As the researcher sees usefulness and relevance in both approaches for this
study and research questions at hand, he agrees with a growing number of
authors that argue for the combination of both research paradigms and
research methods (Naslund, 2002).
The combination of research paradigms or the use of mixed methods in order to
accommodate the needs of the research is called triangulation. The term is
borrowed from navigation and surveying where a minimum of three reference
points are taken to check an object’s location (Easterby-Smith et al., 2002).
Neumann lists four distinct types of triangulation (Neuman, 2003):
- Data triangulation — data is collected from different sources and/or at
different times.
- Investigator triangulation — the phenomenon is researched by several
researchers independently.
- Methodological triangulation — qualitative and quantitative methods of
data collection are applied.
- Theory triangulation — theory is transferred from one field of research and
used to explain a phenomenon in another discipline.
By wusing triangulation shortcomings of individual methodologies and
approaches can be overcome by the appropriate combination of the divergent
elements of the alternative research paradigms. Triangulation assists with
identifying the most suitable methodological propositions independent of their
research paradigm in order to address the research problem in the most
appropriate way. N&slund mentions that the opportunity to combine both
qualitative and quantitative methods provides one of the main advantages of

case-based research (Naslund, Kale, & Paulraj, 2010). Seaker et al. write that
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the goal of this approach is to minimise method-related variance while
maximising trait-related variance (Seaker, Waller, & Dunn, 1993).

As previously mentioned the following chapter discusses the suitability of case
study research taking into account the exploratory and partly inductive character

of the research project.

2.3 Case study research

Yin generally defines a case study as an empirical inquiry that investigates a
“‘contemporary phenomenon within its real-life context, especially when the
boundaries between phenomenon and context are not clearly evident” (Yin,
2003, p. 13). This inherently postulates that contextual conditions might have a
significant influence on the phenomenon of study. Besides Yin adds to his
definition that a case study addresses the research need of having multiple
variables of interest by relying on several sources of evidence. Therefore the
case study needs to be seen as a research strategy that comprises a holistic
method covering the logic of design, data collection techniques, and specific
approaches to data analysis (Yin, 2003).

Case studies are thought better suited than surveys for investigating
organisational context (Yin, 1994). Yin also states that with special regards to
small organisations long-term casework would seem more conducive to
researching e.g. human resource development than surveys. Additionally Yin
notes that case studies are the preferred strategy when the researcher cannot
oversee the whole complexity of the research object and therefore has little
control over events and when ‘how’ or ‘why’ questions are posed (Yin, 2003).
This is in alignment with Humphrey and Scapens who argue that case study
research can be used to gain a better understanding of dynamic business
practices in their social contexts in a way that is not dominated by the
managerial perspective (Humphrey & Scapens, 1996). The validity of case
study research in operations management has been advocated by a number of
researchers (McCutcheon & Meredith, 1993), (Meredith, 1998), (Voss,
Tsikriktsis, & Frohlich, 2002). On the other hand critics often claim that case
research is not f‘rigorous’ because many of the variables may not be
mathematically quantified. Meredith argues that the scientific method is not
necessarily dependent on such elements as laboratory controls, statistical

controls, mathematical propositions, or replicable observations. In order to
19



achieve rigorous research results, Meredith lists as the four requisites controlled
observations, controlled deductions, repeatability, and generalisation and
elaborates that those requisites are simply differently realised in case study
research (Meredith, 1998). Yin argues in this context that the more functionalist
approach of statistical generalisation is replaced by a more theoretical
generalisation driven by logic rather than probability (Yin, 2003).

In summary by allowing to investigate “holistic and meaningful characteristics of
real-life events” (Yin, 2003, p. 2), such as organisational and managerial
processes or the maturation of management philosophies, the methodology of
case study research was selected as the main method for this research project.
Therefore this research project follows a multiple-case study approach
combining two long-term action research case studies with three observational
case studies. Based on the case study work this research project aims on the
one hand to illustrate in a practice-oriented approach (Dul & Hak, 2008, referred
to chapter 2) the usefulness of Lean Manufacturing methodologies by
describing the design, implementation and evaluation of exemplary intervention
in the longitudinal case studies and on the other hand at developing broader
generalisations and to derive major strategies for implementing current
manufacturing paradigms and Lean Manufacturing methodologies in New
Zealand SMEs.

2.3.1 Action research case study

Action research (AR) is based on the active participation by those who have to
carry out the work in the exploration of problems (formulated as the hypothesis)
that they identify and anticipate. After investigation of these problems the
researcher(s) define and implement strategies and continuously monitor their
progress. Hence the researcher does not take a role as an objective observer,
instead she/he actively participates in the research object which can be often
according to Checkland a change process in an organisation (Checkland,
1999). The researcher elicits to which extent the implemented strategies had
been exhausted and fulfilled and whether the hypothesis could be confirmed.
Besides newly perceived problems can be brought to discussions resulting in
further research questions (Adelman, 1993). Therefore action researchers
embark on a role as external facilitators who enable change in an organisation

and provide in a scientific and objective manner the opportunity of reflection. It
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becomes clear that AR requires an extensive understanding of the context of
the research object and of the involved cases (Coughlan & Coghlan, 2002).
Naslund elaborates on the intimate connection of AR to systems thinking which
according to Senge can help organisations to better understand
interdependency and organisational change (Naslund, 2002) (P. Senge, 1990).
Greenwood and Levin link the presentations of General Systems Theory and
pragmatism directly to AR. AR specifically “engages in systems-informed,
pragmatic social science” (Greenwood & Levin, 1998). It is argued that AR is an
appropriate research approach to deal with managerial and organisational
problems which are often perceived as unstructured and difficult to define.
These real-world problems are to be included in research, however “must not
be forced into a traditional, structured form of research” (Naslund, 2002).
Hence, the approach intends to contribute both to academic theory and
knowledge and to practical action and offers by its nature a high potential of
relevance to the business community. Susman and Evered conclude that as a
procedure for generating knowledge, AR has a greater potential than positivist
science for understanding and managing the affairs of organisations (Susman &
Evered, 1978). According to Gummesson there is not always a big difference
between the roles of academic research and management consultant
(Gummesson, 2000). Though, Gummesson argues that researchers require
more theoretical justifications, while consultants require more empirical
justifications. Further consultants work under tighter time and budget constraints
and the consultancy work is generally more linear — engage, analyse, act and
disengage whereas AR is cyclical (see Figure 4). Action research is suitable
when the research question(s) are related to describing a sequence of actions
that are taking place over time in a group or organisation (Coughlan & Coghlan,
2002). It also seems to be appropriate in cases where the understanding of the
process of change, development or improvement of a problem that is related to
the research question (Eriksson & Kovalainen, 2008) is essential. Another
mentioned limitation of AR is the lack of generalizing results, as in many AR
studies only one case is analysed (Argyris & Schon, 1989). This point of critique
can be weakened by having multiple cases and by applying triangulation of data
collection methods to improve the overall rigor. As the researcher is by nature
directly involved in her/his research, the researcher’s bias and influence on the

data collections, the actions, analysis and critical review is seen as one further
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argument opposing AR (Baskerville & Wood-Harper, 1996). However, the
author elaborated in chapter 2.2.3 his paradigmatic stance that individuals will
influence the system and hence he accepts the fact that the research process
as well as the research outcome might be affected. In order to reduce bias of
the researcher, the author decided to use methods of triangulation, exploring
three further observational case studies with a low involvement and to be
actively involved in two AR case studies. Members of those AR organisations
actively contributed to the process of information collection, reflection and

conceptualisation of new ideas and constructs.
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Figure 4: Action Research cycle (Coughlan & Coghlan, 2002)

Coughlan and Coghlan (see also Figure 4) present an action research cycle
consisting of one pre-step in order to understand the context and the purpose of
the research object, of six main steps to collect and analyse data and to plan
and implement action and finally of a meta-step to monitor the progress and
effects of the research (Coughlan & Coghlan, 2002). The researcher is involved
in the actual organisational change process and then in order to critically review
and analyse, she/he steps aside. This can be followed by further action. By
following this cyclic research process together with the studied organisations,
authenticity and trustworthiness will be increased due to the collaborative
character of parts of the research.

Greenwood and Levin argue that General Systems Theory (GST) and Dewey’s
philosophical standpoint of pragmatism greatly contributes to the
epistemological foundation for action research (Greenwood & Levin, 1998).
They present the following core characteristics of AR:

1. AR isinterwoven in its context and addresses real-life problems.
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2. AR is inquiry where participants and researchers generate in
collaboration knowledge by shared communication.

3. AR sees in the diversity of experience and capacities within the social
setting an opportunity for the enrichment of the research-action process.

4. The meanings constructed in the inquiry process lead to social action, or
these reflections on action lead to the construction of new meanings.

5. The credibility-validity of AR knowledge is evaluated based on whether
taken actions solve problems (workability) and increase participants’

control over their own situation.

Susman lists further six characteristics of AR that overcome deficiencies of the
positivistic paradigm (Susman & Evered, 1978). Firstly AR is future oriented by
generally dealing with practical problems and creating a more desirable state.
Further, as there is an interdependence between the researcher and the
research object or client system, the direction and the outcome of the research
process is influenced by the needs and competencies of the two parties. Thirdly
AR implies system development by aiming at the development of appropriate
structures, a necessary system and competencies. Susman states that the
focus is on generating the required communication and problem-solving
procedures. The generated theory by AR is grounded in action which itself was
guided by theory and the evaluation of their consequences. The action
researcher needs to be aware that the developed theories for action are the
product of previously taken action and hence are subject to re-examination and
reformulation when entering any new research situation. It is essential that the
action researcher recognizes that the process itself should ideally generate the
objectives, the problem definition and the research methodology and that the
implications and consequences of interventions cannot be fully anticipated
ahead of time. Another characteristic of AR is that it is situational which means
that observed or generated relationships between people, events and things are
not free of their context and can change as the definition of the situation

changes.

2.3.2 System Dynamics as an action research technique
The System Dynamics (SD) methodology and its technique causal loop

diagrams (CLD) are not only one of the methodologies of the research object
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(advanced manufacturing paradigms and methodologies), they also serve as a
research technique itself by describing the complex and dynamic
interdependencies that take place in an organisational change. Lane & Oliva
confirm this view by illustrating how SD modelling enables to maintain dynamic
coherency in complex situations and illustrates its ability to represent causal
structures (D. Lane & Oliva, 1998). Non-linear root-cause networks (mainly as
CLDs and simple simulations) could be developed together with the research
partners and proved to be a precious technique in the communication process
with senior management to create a shared understanding of the meaning and
effects of current situations (see example in Figure 5). These systemic causal
loop diagrams provided the involved with a structured and visual basis for
debate and reflection about the possibility of a certain intervention. Besides SD
proved to be valuable in other areas of operations management, e.g. Thun et al.
relate ‘quality’ of the process of manufacturing strategy to the behaviour of the
manufacturing performance (Thun, Dekkers, & Anselmann, 2008).

A more detailed explanation of SD as a methodology and its relation to System

Thinking is presented in chapter 3.3.4.
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Figure 5: Example of causal loop diagram
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2.3.3 Observational case studies

The observational research itself follows an open approach to exhaust the
flexibility provided by this research methodology. Three case study companies
were visited to collect empirical data. This allows the researcher to “...observe
and monitor all aspects that seem relevant to the problem at hand.” “The more
unstructured the observation, the greater the potential for observer bias, but
also the more flexible data collection can be with less danger of potentially
significant data being missed” (Lancaster, 2005). The main focus of company
visits was to explore the ‘Lean transformation’ history out of the owner’s or

manager’s perspective and to collect previous results regarding performance.

2.3.4 Quality and rigor criteria

The overall research approach of this project is classified as action research
which has implications on the evaluation of the quality of the research. In
positivistic research there are in general four criteria evaluating the quality of the
research: these four criteria are the three traditional validity aspects (constructs,
internal, external) and reliability tests derived from the natural sciences. In
general case study research shows based on those criteria a tendency for
construct error, insufficient validation and disputable generalizability (Naslund et
al.,, 2010). As the research project does not follow a purely positivistic
paradigmatic approach, the author refers to a number of authors who advocate
that a new definition of rigor might be required and hence the results of AR
should not be exclusively judged by the same validity criteria with which
positivistic research is judged (Herr & Anderson, 2005) (Lincoln & Guba, 1985).
Hirschman advocates for example evaluative criteria such as credibility (the
truthfulness of research findings) and transferability (the research findings can
be applied to another situation or organisation) (Hirschman, 1986). Lincoln and
Guba present further criteria, such as dependability (how consistent research
outcomes can be reproduced) and confirmability (the results are reflective of the
inquiry) (Lincoln & Guba, 1985). The outcomes of an AR project should be
judged in terms of workability of the solutions that were developed. This
connects directly to the pragmatic philosophy of AR. Workability means whether
the initial problem is or is not solved by the developed actions and concepts and

hence is to be seen as the first credibility challenge (Greenwood & Levin, 1998).
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In order to improve the rigor of the research study, especially as the researcher
is actively involved, the research process and sequence including all methods
and procedures is to be clearly described. Another mean to enhance validity is
the use of triangulation (Naslund et al., 2010). To overcome the researcher’s
influence and bias on the findings, it is important to describe her/his role and the
status within the case. Additionally findings should be critically reviewed over
the whole research duration in a democratic and collaborative process with
members of the case organisations.

Table 2 displays a list of quality and rigor criteria including helpful questions for

the evaluation of case based research in general (Miles & Huberman, 1994, pp.

277-280).

Table 2: Quality and rigor criteria and questions

Criteria

Questions

Obijectivity /
Confirmability

Are the study’s general methods and procedures described in detail?
Can we follow the actual sequence of how data were collected,
processed, condensed/transformed and displayed for specific
conclusion drawing?

Are the conclusions explicitly linked with exhibits of displayed data?
Were rival conclusions truly considered?

Are the study data retained and available for reanalysis by others?

Reliability /
Dependability /
Auditability

Are the research questions clear, and are the features of the research
design congruent with them?

Is the researcher’s role and status within the site explicitly described?
Are the basic paradigms and analytic constructs clearly specified?
Were data collected across the full range of appropriate settings
suggested by the research questions?

Internal validity /
Credibility /
Authenticity

How content rich and meaningful are the descriptions?

Was triangulation used, and did triangulation produce generally
converging conclusions?

Are the findings internally coherent, and are concepts systematically
related?

Are areas of uncertainty identified?

External Validity /
Transferability /

Are the characteristics of the original case fully described to enable
adequate comparisons with other cases?

Does the report examine possible threats to generalizability?

Have limiting effects been described?

Fittingness Are the processes and outcomes described generic enough to be
applicable in other settings?
indi i i i 2
Utilization / Are the findings intellectually accessible to potential users?

Application / Action
orientation

What is the level of usable knowledge offered?
Do the actions taken actually help solve the problem?
Have users of findings learned, or developed new capabilities?
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2.4 Research process

This study has adopted Eisenhardt’s 8-step theory building-method as it offers a
systematic process and clear structure to the inductive, case-oriented approach.
The process itself involves constant iteration backward and forward between
steps, which can also be conducted simultaneously (Eisenhardt, 1989).

Besides this methodology is chosen because the research project is situated at
the interface of business studies, industrial engineering, and social sciences
and requires a new perspective on the actual understanding of Lean
methodologies taking the contextual factors of a manufacture-to-order
environment and the particular characteristics of NZ SMEs into account.
Additionally Van de Ven and Poole (Van de Ven & Poole, 1990) confirm the
practicability of this inductive theory-building case study approach especially for
longitudinal change processes. According to Womack, a Lean transformation
generally takes around 5 years (J.P. Womack & Jones, 2003), which certainly
can already be seen as a longitudinal change process.

In the following the eight steps of the research approach are described more in

detail:

I) Specifying research questions

The researcher is required to understand the background of the field and to
design a research concept of iterative activities and to identify the research
questions. Therefore both theoretical and practical knowledge of the field are
needed (see also Figure 3 in chapter 2.1).

The design of the study concentrates on the following research questions,
based on the presented research framework:

A) Which influence might the NZ culture, NZ political and economic
conditions and the organisational context of SMEs have on the
implementation of advanced methodologies in manufacturing industries?

B) How can advanced manufacturing paradigms and methodologies be
implemented in NZ SMEs in an effective and sustainable way?

C) What are the necessary adaptations of such an implementation and its
tools for a manufacture-to-order environment with a special focus on

one-of-a-kind environment?
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II) Selecting cases

Two types of cases being used during this research are differentiated by the
level of involvement with the firm and by the methodology used. Three
‘observational’ case studies are going to include firms that are in the process of
implementing Lean practices within the Aichi program. These are low
involvement cases where the focus is on observing the organisation about the
Lean methodologies they use and how they are adapting them. Two
‘participatory action research’ case studies are being conducted which require
active and intensive involvement by the author. As this research is more related
to the organisational features of industrial organisations, it is also named
‘industrial action research’ (Eriksson & Kovalainen, 2008). Work was done with
a highly customised tool making company over a period of almost three years to
develop the correspondent adaptations to the particular needs of a
manufacture-to-order environment. The other industrial action research partner
is a manufacturer of highly customised luxury motor yachts which provides the
ideal case study in a one-of-a-kind environment.

All five case studies are ‘New Zealand owned and operated’ companies and
therefore represent one national culture. In terms of company size (medium-
sized) and product mix (high variability, low volume) all companies have
comparable characteristics, which narrows down the number of rival

explanations (Yin, 2003) for the understanding of the role of cultural factors.

[I) Crafting research instruments and protocols

The following research instruments were used for the data gathering process in

the case studies:

a. Direct regular observation in the action research (AR) case studies

b. Active involvement in continuous improvement (Cl) activities in the AR case
studies

c. Informal discussions with management members of the AR case studies

d. Review of internal and external documents and production data of the AR
case studies and if available of the observational case studies.

e. Direct observation of Aichi meetings and informal exchange of experiences

f. Visits of observational case study sites with semi-structured interviews

g. Structured surveys addressed to the Aichi members (one survey about the

impediments of a Lean implementation and one leadership survey)
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h. Dynamic and complex facts of the cases are clarified with SD techniques.

The instruments of data collection are summarised in Table 3.

Table 3: Research instruments within the case studies

Typeofcasestudy Used research instruments

Farticipatory action research * Direct chservation of meetings

»  Active involvement in CI
activities

¢ Informal discussions with
management members

* Review of internzl and external
documents and production data

*  Survey gquestionnzire exploring
the leadership profile 2= one
main indicator for
preznisationzal culture

Ckservational * Direct observation during
company tours

* Review ofinternzl and external
documents and production data

*  Semi structured interviews

*  Survey questionnzire exploring
the leadership profile 2= one
main indicator for
preznisationzal culture

IV + V) Collecting and analysing data

The data collection and analysis regarding the AR case studies is continuously
carried out, as the researcher is partly involved in the day-to-day business of
the companies and has access to relevant corporate data. This allows the
researcher to become an ‘organisational insider’ thus gaining a deep
understanding of the organisation’s culture and practices.

Minutes of the AICHI meetings and conferences as well as notes about the
visits of the observational case studies are taken and analysed for cross-case

similarities and differences.
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VI) Shaping hypotheses

Out of the research questions and first analytic reflection on the gathered data
main hypotheses have been developed. Qualitative and quantitative data are
triangulated to provide support for these hypotheses. A replication logic (Yin,
2003) between cases with otherwise similar characteristics allows inferences
about the role of culture. If stark differences are identified in socio-cultural
elements of the Lean transformation between the cases, the unique culture of
the organisations, among others, can serve as an explanatory variable. On the
other hand, if clear communalities between cases are identified, this may be
indicative of the influence of the NZ national culture.

It is important to note, however, that it is not the aim of this study to statistically

test these hypotheses.

The following two main hypotheses have been developed:

1. By embracing the main underlying principles and thinking of current
world class manufacturing practices (i.e. Lean Production), NZ SMEs in a
manufacture-to-order respectively high variability environment are able to
adapt and develop a customised Lean Production system that leads to
performance improvements being comparable with the implementation
results in a mass-production environment.

2. The unique conditions of NZ SMEs (see chapter 3.2) require an
individual approach for a transformation process to continuous

productivity improvement

VII) Reviewing theoretical literature and body of knowledge of practitioners

The review of the literature is simultaneously conducted during the whole
research project.

The first part of the research consists of a literature review and interviews with
Lean practitioners and experts (if required) in order to define and develop a
clear understanding of the evolution and nature of current advanced
manufacturing paradigms and their methodologies. This is used as the basis for
the field research performed by visiting and/or working directly with the industry
partners (action research).

Additionally the literature review focuses on the national and organisational

characteristics or even specific cultural phenomena that could be relevant within
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the context of the case studies. In the context of New Zealand, there are for
example studies found that explore the so-called ‘Tall-Poppy syndrome’ being
characteristic for New Zealand. Hence the researcher searched for evidence of
this phenomenon in the case studies and analysed if and how it affects the

continuous improvement initiatives.

VIIl) Reaching closure

Out of the literature review, the field research based on the observational case
studies offered by the AICHI programme and two action research case studies,
a theoretical model of the main underlying principles embedded in a
correspondent Lean transformation framework customised for companies in a
manufacture-to-order environment will be developed. This theoretical concept
and the experiences within the case studies will lead to a high level
transformation process intending to support and to guide owners and managers

of NZ SMEs during a Lean transformation.

2.5 Research limitations

Due to the unique and complex conditions (actual legal, political and economic
situation, corporate culture, leadership characteristics, etc.) of those case
studies, some conclusions and developed strategies may not be transferred to
another case in a copy-exactly procedure. Nevertheless the conclusions can
serve as directions and as a ‘pool of potential actions’ and will provide a high
level framework to embrace advanced manufacturing paradigms. Besides,
during the data collection process, there are some practical limitations regarding
the access to corporate data and the availability of contact persons.

Bartunek et al. present a case of a manufacturing company where the
development of an integrated manufacturing system through action research did
involve major changes in how the firm operated its business (Bartunek, Costa,
Dame, & LeLacheur, 2000). They mention that the role of the researcher can be
limited and hence difficult when suggesting potential improvement changes but
not having the power to monitor and control the outcomes of the changes. As
the researcher is not a part of the involved companies Bartunek’s concerns
might be relevant in this case as well.

One further limitation of this research was to find enough organisations that

fulfilled the selection criteria of company size (SME), type of manufacturing
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work (high variability low volume environment), and being in an early phase of a
Lean transformation and that were willing to participate. Five companies could
be found participating either as action research or observational case studies.
Figure 6 illustrates that based on the small sample size of participating
companies there is a limited applicability of statistical methods in order to
correlate and compare collected data, for example data of the leadership survey
that led to the development of the leadership profile of the case studies.

No. of Units
Type of Study of Analysis
30
Statistical Sample 27 Statistical
24 studies
21
18
Field Study 15

Number of case studies in this research: 5

Multiple Cases 19
3 Lascﬁ‘l_lilc
1

Case Study

studies

Little Some Much
Methodological Applicability

Figure 6: Methodological applicability relative to number of units (Meredith, 1998)
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3 Theoretical background

3.1 Introduction

This chapter discusses the theoretical background of the research object and its
underlying context. As the research mainly is based on one AR case study, it is
essential to describe the researcher’s understanding of the contextual factors of
the research object. Therefore the chapter reviews based on a multi-
dimensional framework New Zealand’s economy and culture, the New Zealand
manufacturing sector and the characteristics of small and medium enterprises
(SMEs) before it analyses the literature of current manufacturing theory to
outline current advanced manufacturing paradigms and methodologies. As the
research object addresses the transformation of manufacturing organisations
towards advanced manufacturing systems and methodologies, best practices of
changing organisational systems are presented. In the opinion of the
researcher, it is beneficial in AR to receive as a reader a detailed introduction to
the researcher’s understanding of the theoretical background of the research
object. This might assist in interpreting actions and outcomes within the AR
case studies.

In the literature review and within the AR case study it became obvious that the
leadership type has a crucial role in an organisational change. Therefore the

role of leadership in general and within the NZ context is explored.

3.2 Context
3.2.1 New Zealand’s background

3.2.1.1 New Zealand’s economy
New Zealand has a mixed economy which operates on free market principles.

Over the last two decades, the New Zealand economy has changed from being
one of the most regulated in the Organisation for Economic Cooperation and
Development (OECD) to one of the least regulated. A recent free trade
agreement (2008) with China facilitates 37 per cent of Chinese exports to New
Zealand to be tariff free (New Zealand Ministry of Foreign Affairs and Trade,
2008) which leads to an intensified competition with low-price imports. It has
sizable manufacturing and service sectors complementing a highly efficient
agricultural sector. Exports of goods and services account for around one third
of real expenditure gross domestic product (GDP) (The Treasury of New
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Zealand, 2008). Export markets are equally diversified with a rapidly growing
importance of Asian countries such as South Korea, Taiwan, Malaysia, Hong
Kong, Singapore, Indonesia, China and Thailand. This contrasts with over 50%
of exports going to the United Kingdom in 1960 (John & Fargher, 2004). New
Zealand had in 2008 a GDP of US $ 128.492 billion (International Monetory
Fund, 2009).

Net international investment income flows are large and negative, because New
Zealand investment abroad is small compared with foreign investment in New
Zealand (John & Fargher, 2004).

3.2.1.2 New Zealand’s geography and population density
New Zealand’s geography in combination with its population density needs to

be mentioned as an influential contextual factor for its manufacturing industry.
The country stretches over 268000 square kilometres and has a population
density of 15 habitants per square kilometre (Statistics New Zealand, 2006)
which is only one third of the world’s average. This already implies logistic
challenges regarding the supply of raw materials and the exchange of industrial
and consumer goods within the industry which mainly concentrates on the three
main urban areas Auckland-Hamilton, Wellington, and Christchurch.

Another influential factor is represented by the geographical isolation of the
country itself. The distance to international markets complicates not only the
export of goods but also the import of raw material and industrial goods. The
cost of transport which is mainly a function of weight, distance, and volume
strongly affects the make-or-buy decisions and consequently influences the
price of exported goods. An additional factor influencing the managerial
decisions in the manufacturing industry with regards to international
competitiveness is the challenge of lead time of purchased goods and also the
delivery time.

These challenges are elaborated further within the case studies (refer to
chapter 4.3 and following).

3.2.1.3 New Zealand’s society and culture
In this chapter specific characteristics of New Zealand’s society and culture that

might have an influence on a manufacturing system are explored and

discussed. Therefore Hofstede’s culture model is used to point out the unique
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NZ characteristics and possible implications within the research context.
Additionally the so-called ‘tall poppy syndrome’ and ‘no. 8 fencing wire’
mentality, both said to be specific social respectively cultural phenomena of
New Zealand are briefly explained.

In the 2006 census, roughly 10% of the NZ population claimed identification
with two or more ethnic groups. Almost 68% of the population are of European
descent, and almost 15% are Maori. Pacific Islanders and Asian groups
comprise 14.7% and 9.1% (Statistics New Zealand, 2006). Although these
figures might imply a very diversified and manifold culture that makes it difficult
to talk about one culture for New Zealand, Kennedy notes, that New Zealanders
(“Kiwis”) will argue strongly for the existence of a unique identity, for the
existence of something that differentiates them from others, a “Kiwi” culture (J.
C. Kennedy, 2007).

In order to evaluate New Zealand’s cultural characteristics, Hofstede’s model of
cultural dimensions is consulted more in detail (see Figure 7). Hofstede
developed a quantitative model to compare national cultures based on five
dimensions (Hofstede & Hofstede, 2004) (see Figure 7): power distance (PDI),
individualism (IDV), masculinity (MAS), uncertainty avoidance (UAI), and later
added long-term orientation (LTO).

There is a number or researchers who concluded based on Hofstede’s
database that differences in national cultures also affect management practices
in terms of strategy (Schneider & DeMeyer, 1991), style of leadership (Dorfman
& Howell, 1988) and human resource management. Therefore the objective is
to take cultural specifics of New Zealanders for the development of the
transformation framework into account. Additionally New Zealand’s results are
compared with Japan as the country of origin of the Toyota Production System
(TPS), with the United States as a country with many transplants of the TPS,
and with Mexico and Sweden where similar research projects with a focus on
SMEs could be found during the literature review. Further New Zealand’s score
is compared with United Kingdom as a very often used reference point. In fact,
Figure 7 shows that New Zealand and UK resemble the most.

Kennedy conducted a qualitative and quantitative analysis based on the
GLOBE study that refers to Hofstede’s cultural model to evaluate the
characteristics of the culture and leadership in New Zealand. New Zealand

ranked in the highest 20% of countries on the dimensions of Performance
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Orientation and Institutional Collectivism. In an international comparison, New
Zealand stands out as being a society that places importance on high standards
of performance, while supporting practices that encourage collective distribution
of resources and collective action. In contrast, it ranked at the low end of the
sample in regard to Power Distance, Future Orientation, In-Group Collectivism,
and Assertiveness. Hence New Zealanders seem to value egalitarianism more
highly than most other countries.

The comparatively low rating of Future Orientation in the GLOBE study could be
confirmed by a survey pointing out that NZ companies are not paying sufficient
attention to long-term planning (Knuckey, Leung-Wai, & Meskill, 1999). In a
subsequent study Knuckey et al. note that more than 75% of the businesses of
the sample plan within a horizon of one year or less. Slightly less than one half
of the asked companies are not defining broader goals and visions for a long
term guidance for the organisation. According to the study this can be related to
the scale of most enterprises and to the reliance on one or a few people who
lead and manage the business (Knuckey, Johnston, & Campbell-Hunt, 2002).
Knuckey also mentions that leadership appears to be the key driver of best
practice in the manufacturing sector (Knuckey et al., 1999). The role of
leadership in the context of this study is discussed more in general in chapter
3.4.3.

Hofstede's cultural dimensions
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80 1 @ Mexico
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Figure 7: Hofstede's cultural dimensions: A selected comparison with New Zealand
(adapted from (Hofstede, 2003))
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The diagram of Figure 7 containing the direct data of Hofstede supports
Kennedy’s findings. New Zealand ranks in international comparison low
regarding power distance, long term orientation and uncertainty avoidance and

scores very high regarding individualism.
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Figure 8: Relationship between Hofstede's cultural dimensions and the elements of new
forms of work organisations (NFWO) (Cagliano, Caniato, Golini, & Micelotta, 2009)

Cagliano et al. analysed the impact of national culture on the adoption of new
forms of work organisation (NFWO) by correlating Hofstede’s first four cultural
dimensions with data from the fourth edition of the International Manufacturing
Strategy Survey (IMSS 4) focusing on the integration level of so-called new
forms of work organisation. In order to assess NFWO adoption, Cagliano et al.
determined the five elements of NFWO: empowerment, span of control, group
incentives, training, and functional teams. Empowerment contains
characteristics like the degree of job rotation, multi-skilling and autonomy using
1-5 Likert-like scale on the extent to which the workforce is autonomous in
performing tasks. Span of control is measured by the number of employees
under the responsibility of one of the line supervisors. Again in order to assess
the dimension of group incentives a 1-5 Likert-like scale on the usage of group
incentives is used. The level of training is simply measured by hours of training.
The usage of functional teams is measured by the percentage of total workforce
working in functional teams. Additionally the variables of company size and
gross national income per capita (GNI) are considered. The main outcomes of
this study are visualised in Figure 8 based on the logic of causal loop diagrams

(CLD). The blue arrows (marked with a ‘-‘ at the tip) indicate a negative
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relationship, e.g. there is a statistical tendency that the higher the degree of
masculinity of a nation is, the lower seem to be its scores of measures for the
dimension empowerment. The red arrows (marked with a ‘+’ at the tip) indicate
a positive relationship, the larger a company is, the higher is the level of span of
control, which seems to be a logic consequence.

Looking at the specific scores of New Zealand for Hofstede’s cultural
dimensions (see Figure 7), Table 4 summarises the author’s interpretation of

Cagliano’s findings with regards to New Zealand.

Table 4: Implications of New Zealand’s cultural characteristics on NFWO (based on
results of (Cagliano et al., 2009))

Hofstede’s cultural dimensions Implications based on New Zealand’s cultural

NZ compared to the world average characteristics

/ Masculinity Slight tendency of negative acceptance of means of
empowerment

l Uncertainty avoidance Tendency of positive acceptance of group incentives

Tendency of positive acceptance of means of

empowerment  (multi-skilling, job rotation, and

autonomy)
T Individualism Tendency of a lower usage of training
l Power distance Tendency to work well in functional teams

Nevertheless the strongly growing diversity of cultures in New Zealand needs to
be emphasised with recent immigration ‘waves’ from China, East Asia, India,
and Middle East and according to Newburn, the ‘face’ of New Zealand is
recently changing (Newburn, 2009). Without a doubt this fact needs to be
considered in this research, as cultural differences and language barriers may
influence the workplace environment.

Regarding the educational level, the number of full-time students have
multiplied over the last two decades, though, the proportion of New Zealanders
continuing their education is low by international standards (Chatterjee & Birks,
2001). Having a closer look at graduated engineers Figure 9 shows that the

percentage of tertiary graduates is lower compared with international standards.
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Figure 9: Percentage of tertiary graduates, by field of education (2007) (OECD, 2009)

In the context of New Zealand’s social and business behaviour the so-called tall
poppy syndrome needs to have further explanation as its usage seems to be
quite peculiar to Australasia (Mouly & Sankaran, 2001). A tall poppy, according
to the 1997 edition of Oxford Dictionary of New Zealand English, is a
“conspicuously successful person”. The Australian National Dictionary adds to
this definition that a tall poppy is a person “whose distinction, rank or wealth
attracts envious notice or hostility” (Ramson, 1988). Therefore, staying within
the picture of the syndrome’s name, a too tall poppy is to cut down to size.
Feather investigated the attitudes of several target groups towards tall poppies
and found that the respondents’ reactions to tall poppies are highly correlated
with their own sense of self-esteem, and that jealousy and envy are important
factors contributing to this phenomenon (Feather, 1991). In the context of
‘professional jealousy’ Thome mentions measures like “diplomatically
downplaying any personal successes when they do occur” for high-achievers
(Thome, 1993). As in organisational transformations the role of outstanding
leaders as initiators is quite substantial (see chapter 3.4), the phenomenon of
tall poppy syndrome can have an impact in the New Zealand context on an
organisational change itself, the involvement of staff e.g. stepping forward to
initiate improvement projects, and any human-resource activities enabling the
enhancement of the manufacturing system (e.g. peer evaluation procedures,

definition of responsibilities, performance reviews, selecting ‘change
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facilitators’,...). In this context Inkson et al. list as a main barrier for NZ
organisations to be excellent the ‘mediocrity’ mentality. They elaborate that in
NZ, excellence does not seem to be especially admired or rewarded resulting
out of the basic attitude of egalitarianism. Further it is argued that there is a
tendency of New Zealanders to avoid failures, because competence is more
admired in NZ society. Further Inkson et al. itemise as barriers for NZ
excellence the tendency of over control and of low work ethics (Inkson,
Henshall, Marsh, & Ellis, 1986).

Another NZ peculiarity that has its origin in the agricultural sector is known in
vernacular under the term ‘Kiwi ingenuity’ and the versatility of the so-called ‘no.
8 fencing wire’ underlining the natural blent for invention (Catley, 1997). It
alludes to a hands-on mentality of fixing almost any problem in a pragmatic and
quick way by just using a ‘no. 8 fencing wire’. Kennedy describes it as a
“problem-solving attitude to life” involving a willingness “to tackle problems and
take on responsibilities outside one’s normal role” (J. C. Kennedy, 2007, p.
400). Iconic figures that are associated with the ‘Kiwi ingenuity’ are for example
Sir Edmund Hillary who drove as the first person a motorised vehicle overland
to the South Pole by using converted farm tractors or John Britten who created
the world’s fastest twin-engine four-stroke superbike (Bridges & Downs, 2000).
This hands-on mentality can be in favour of experimenting with new
methodologies and techniques and therefore might facilitate a Lean adaptation.
On the other hand there could be the tendency of favouring ‘quick fixes’ rather
than a structured problem solving approach.

Having shown that New Zealand possesses in fact a culture that has certainly a
unique pattern regarding its national culture and society, it is necessary to point
out that there is evidence in literature that the organisational culture has more
influence on a successful Lean transformation than the national culture. Firstly
there are case studies of the NUMMI plant providing evidence of successful
transfer of Lean methodologies and the philosophy of continuous improvement
which indicates that it can be transferred to a country with cultural differences
(Pil & MacDuffie, 1999) (Russ, 1996). Recht and Wilderom indicated that the
transfer of kaizen-oriented suggestion systems relies more on organisational
culture than on the national culture (Recht & Wilderom, 1998). Also Aoki found

the higher influence of the organisational setting rather than of national cultural
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factors (Aoki, 2008) while exploring the transfer of Japanese kaizen activities to

Chinese transplants.

3.2.2 New Zealand’s manufacturing sector

In early postwar times the New Zealand manufacturing sector evolved within an
import protection provided by government and experienced a radical shift of
economic policy with the economic reform of 1984 introducing a consequent
liberalisation of the economy (John & Fargher, 2004). Before 1984, the fear of
monopoly behaviour in combination with the tendency to support new ‘infant
industries’ through their early founding phases, resulted in a common
acceptance of public sector involvement in the marketplace (Chatterjee & Birks,
2001).

Nowadays, there are more than 20,000 manufacturers in New Zealand (The
Vision Group & M. Pratt (Chairperson), 2006). There is a general trend towards
concentration of industry in the Auckland area (Chatterjee & Birks, 2001).
Taking only into account the specialised manufacturing sector which includes
the automotive, aviation, electronics, engineering, marine and plastics sectors,
there are 15,000 companies. Together they contribute around 14% of GDP and
over 44% of export receipts and therefore contribute as the second largest
industry group (see Figure 10). Companies within the sector are critical to the
performance of the economy’s primary industry and, with 37% of private sector
investment in research and development, they contribute significantly to
innovation in wider sectors of the economy (NZTE (New Zealand Trade and
Enterprise), 2006). In an international comparison, New Zealand’s specialised
manufacturing sector is particular, because it is mainly made up of small and
medium enterprises and only around 2100 companies employ more than 100
people (Ministry of Economic Development, 2008). Including the meat and dairy
products, manufactured products are around 63% of exports and are NZ$ 69.5
billion worth of sales (by end of June 2005) (The Vision Group & M. Pratt
(Chairperson), 2006).

A constantly and rapidly changing international environment and the emergence
of large developing economies, such as China and India, are intensifying
competition in the global marketplace. Despite these changes, and the
challenges they pose, a growing number of New Zealand specialised

manufacturing companies have found opportunities and considerable success
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in niche export markets. For example regarding automotive components
manufacturer (ACM) most SMEs focus on the Australian market and only a few
larger ACM companies are exporting to 30-50 different markets. However a
diversification of their products and markets took place. They successfully
leveraged their core competencies into product lines for automotive, marine,

hardware, military, aviation and other markets (Miller & Whitcher, 2003).
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Figure 10: Contribution to GDP by industry groups (The Treasury of New Zealand, 2008)

In order to compare NZ's industry in regard to their international
competitiveness, the database of the Global Competitiveness Report is a very

valuable source (The World Economic Forum, 2008).
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Figure 11 and Figure 12 are referring to New Zealand’s performance regarding
the dimensions business sophistication, innovation and sophistication of
production processes compared with the nations of Mexico, Australia, Sweden,
Japan and United States (The World Economic Forum, 2008). These results
align with the low scores regarding productivity of the OECD study. It is
noticeable that the low scores are consistently passed through from the side of
innovation to the degree of business sophistication and finally to the production
processes where innovations based on a solid business model are supposed to
be efficiently transformed into physical products or services. The underlying
parameters for business sophistication and innovation are shown in Table 5.
The numbers describe the ranking in comparison with all participating countries
(n=134) from the best to the worst performing country. According to the report,
New Zealand has for the green marked parameters in an international
comparison a competitive advantage, whereas the red marked parameters
symbolise a competitive disadvantage.

A NZ study led by Knuckey provides a comparison of NZ manufacturing firms
with a sample of Swedish firms (Knuckey et al., 2002). This comparison is
mainly of interest as the economies are comparable in size and they also share
some geographic and demographic characteristics. Across most operational
practices and performance outcomes analysed in this study, Swedish
manufacturers outperformed New Zealand manufacturers, particularly in the

elements of leadership and planning and quality and supplier focus. The
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exception is in the area of information management, where New Zealand

manufacturers invest more efforts.

Table 5: NZ Business sophistication and Innovation (The World Economic Forum, 2008)

Business sophistication 37
A. Networks and supporting industries 51
11.01 Local supplier quantity 7800

11.02 Local supplier quality
11.03 State of cluster development
B. Sophistication of firms’ operations and strategy

11.04 Nature of competitive advantage
11.05 Value chain breadth
11.06 Control of international distribution
11.07 Production process sophistication
11.08 Extent of marketing
11.09 Willingness to delegate authority

Innovation
12.01 Capacity for innovation
12.02 Quality of scientific research institutions
12.03 Company spending on R&D
12.04 University-industry research collaboration
12.05 Govt procurement of advanced tech products
12.06 Availability of scientists and engineers
12.07 Utility patents*

3.2.3 Small and medium enterprises

3.2.3.1 Definition of small and medium enterprises
As this research mainly focuses on the Lean transformation in small and

medium sized enterprises (SME), this term is briefly discussed and a commonly
accepted definition for NZ SMEs is presented.

According to Massey there is no universally accepted definition (Massey, 2005),
because small companies can be found across almost the entire spectrum of
business activity which exacerbates the definition by industry sector, such as
manufacturing, retail or service. Besides, the legal format, such as sole trader,
partnership or company, can vary. However, the Bolton Committee developed a
definition of a small firm that has provided the basis for definitions throughout
the world (Great Britain Committee of Inquiry on Small Firms, 1971). It pointed
out three particular aspects:

e The small firm has not a formal, specialised management structure. It
is mostly owner-managed in a personalised way.

e The small firm is independent, in the sense that it is not a subsidiary
of a larger enterprise and the owner is free of outside control in
making decisions.

e The small firm has a relatively small market share, serving a local or

regional rather than a national market.
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Massey emphasises some practical difficulties in the application of this
definition especially experienced by statistical agencies that were in charge of
counting the number of small firms within an economy (Massey, 2005). As a
consequence most countries have taken a very pragmatic way to defining a
small firm: the number of people employed within the firm (mostly in terms of
the total number of full-time equivalent staff (FTES) is considered as the main
criterion to distinguish between large and small firms.
This approach was also taken by Cameron (Cameron, 1999) who mainly
divides New Zealand SMEs into three categories:

e Micro business: 5 or fewer employees

e Small business: 6 to 49 employees

¢ Medium business: 50 to 99 employees
Everything above 99 employees belongs according to this definition to the
category of large companies. Cameron’s definition of SMEs as enterprises with
fewer than 100 employees is at the lower end of the range in international
terms. The most common definition of a SME in OECD countries is a firm with
fewer than 500 employees (OECD, 1997). This research project will lean on
Cameron’s definition.
Generally, in New Zealand, the proportion of SMEs in comparison with large
businesses is similar to several of other Organisation for Economic Cooperation
and Development (OECD) countries, although SMEs account for a higher
proportion of employment relative to other countries (Small Business Advisory
Group, 2004) (see Figure 13).
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Breakdown of number of enterprises, turnover, and employement for EU, UK and NZ according to
class size
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Figure 13: Statistics of NZ SMEs in comparison with EU and UK (data of EU and UK from
(Ghobadian & Gallear, 1997), data for NZ from (Ministry of Economic Development, 2008))

Having a closer look at the statistics, 98.74% of all companies in New Zealand
have less than 50 employees (Ministry of Economic Development, 2006). SMEs
(less than 50 employees) accounted for 43.64% of total employment in
February 2005. The NZ average number of employees per enterprise as at
February 2005 is 5.2. In comparison with that the EU average number of
employees per enterprise as at May 2004 is 7.2. Most of New Zealand’s SMEs
are located in the major centres including Auckland, Christchurch and
Wellington. In summary these figures make clear that SMEs contribute a
substantial proportion to New Zealand’s economy.

In the 1980s the NZ government defined criteria established by the Small
Business Agency to determine small businesses. Small businesses were
defined as exhibiting any of the following features (Ministry of Economic
Development, 2008):

* it is personally owned and managed

* the owner/operator makes most management decisions

* there is generally no specialist staff at management level

* it is not part of a larger business or group of companies with access to
managerial expertise (Devlin, 1984).

These criteria are also taken into account for the selection of appropriate case

studies.
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3.2.3.2 Research in SMEs
As shown in the precedent chapter, the economic importance of SMEs in New

Zealand is substantial. Hence the number of researchers and of governmental
institutions has constantly increased trying to understand and to support the
activities of these enterprises.

Generally it is important to acknowledge that research in SMEs can vary to the
research methodology in large firms (Hill & McGowan, 1999). The reasons for
this variation will be mainly discussed in the following chapter 3.2.3.3. Hill and
McGowan generally divide research in the area of management in the more
conventional positivist/quantitative  methodologies and the qualitative
methodologies which operate in their opinion in another paradigm of research.
Lewis et al. note that small firms have an inherent complexity as they present
‘the lived experience’ of an owner-manager or entrepreneur. The role of the
‘person’ and the ‘firm’ is interwoven and therefore boundaries between those
two entities are permeable. Hence Lewis et al. state that the researcher needs
to understand the nuances of a person as well as a firm, and to deal with
subtlety and diversity (Lewis, Massey, & Harris, 2007). Another challenge lies
within the fact that the research is usually designed to satisfy a concrete need of
a client which can be the SME itself and very often other stakeholder groups,
e.g. policy makers and agencies who are supporting SMEs (in New Zealand
one example is certainly NZTE). This often results in the researcher’s dilemma
of creating an academically robust research design and the usefulness for the
practitioners (Curran & Blackburn, 2001). Hence, Curran even argues that
research in smaller enterprises is actually more difficult, as measurement,
because of a lack of paper- and computer-based corporate data, can be more
difficult. This lack of consistent corporate data could be confirmed within the
case studies.

Lewis et al. arrive at six dimensions of complexity that they faced during a NZ-
based research project in SMEs: the attitudes of SME owner-managers to
participating in research, the access to SMEs, the attitudes of the ‘purchasers’
of research, the isolation as a research community, the lack of an SME
paradigm, and finally working in teams (Lewis et al., 2007).
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3.2.3.3 Characteristics of SMEs
In this chapter the specific characteristics of SMEs found in literature are

identified. In this context the attitude and behaviour of SMEs with regards to
iImprovement initiatives are explored.

Most of the improvement initiatives (e.g. TQM and Lean Production) have their
origin in large organisations in order to achieve a uniform and consistent
approach for the corporate development. The therefore necessary systems and
methodologies have been consequently tailored to the characteristics of larger
companies. Hence, it is necessary to analyse the characteristics of SMEs
whether they impede or facilitate improvement efforts and organisational
transformations. A study in the New Zealand context for example comes to the
conclusion that large firms tend to have better practices than medium firms,
especially in relation to leadership and planning, operations and quality, and
employee practices (Knuckey et al.,, 1999). Cocca summarised the main
characteristics of SMEs based on an extensive literature review (Cocca &
Alberti, 2009). Table 6 and Table 7 present Cocca’s analysis and are extended
by the results of Yusof (S. M. Yusof & E. Aspinwall, 2000). Yusof et al. added to
their review of characteristics two additional columns discussing the advantages
and disadvantages with special regards to a TQM implementation. Besides, the
categorisation of Yusof into external and internal aspects is integrated in

Cocca’s work.

Table 6: Characteristics of SMEs: external environment

Markets

e Lack of market influence Advantages: Disadvantages:

e Narrow span of market
activities, normally smaller
customer base

e Mostly local and national
markets, few international

e Highly competitive, turbulent,
uncertain environment

Potential of high
profitability if in niche
market.

Strategically easier to
develop core compe-
tencies according to target
markets.

Difficulties to achieve
economies of scale.
Difficulties of demand
forecasting and therefore of
effective material and capacity
planning.

Customers
e Demands made by stronger | Advantages: Disadvantages:
customers Customer needs can be Danger of too many

e Closer contact to customers,
many known personally

e Lack of power to leverage
payments of debts

identified by direct
immediate information and
communication.

individualised customer
wishes can make
standardisation difficult.
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Table 6 summarises the externally influenced characteristics of SMEs. Out of
the perspective of the development of the manufacturing system, the
uncertainty of demand forecasting and its effects on capacity planning and the
higher tendency of high variability of products in order to satisfy all individual
customer wishes need to be considered.

Table 7 discusses the internal aspects of SMEs. On the one hand the more
organic structure and more informal communication channels and procedures in
combination with the high integration level of all employees’ creativity is clearly
in favour of improvement initiatives in the manufacturing system. On the other
hand the personalities and their attitude towards change of management and
owners can limit a potential transformation. Additionally short-term thinking can
paralyse a transformation process which is considered to take more than three
to five years (J.P. Womack & Jones, 2003). Therefore it needs a correspondent
emphasis on a long-term vision and goals. One further influential factor is the
lack of resources in terms of expertise, time, and financial support (e.g. for
training).

Massey et al. found in a study in the context of business excellence that small
enterprises find it generally difficult to allocate their improvement efforts. Apart
from more marketing and staffing, there was no clear understanding or apparent
need for best practices. Nevertheless the respondents acknowledged the
benefits of formalisations and standardisation towards best practices (Massey
et al., 2005). This can be supported by a Canadian study of Scott et al. that
revealed that continuous improvement is less used in small enterprises than in
large ones (Scott, Wilcock, & Kanetkar, 2009).

Further research shows the tendency of SMEs of having barriers to the
implementation of performance management systems (Hudson, Smart, &
Bourne, 2001). One of the reasons for that is seen as the lack of resources
(Ghobadian & Gallear, 1997).

One further characteristic of SMEs is that many employees feel responsible for
the same tasks and duties (Zink et al., 2008). This causes an overlap of
responsibilities and therefore can lead to misunderstandings and duplication of
work. The formal division of work and responsibilities are often influenced by the
personal relationships of managing employers or the owners themselves. Hill

emphasises in this context the significant role of the initial entrepreneur
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(founder) who driven by a strong commitment and vision influences the

organisation’s behaviour and culture (Hill & McGowan, 1999).

Table 7: Characteristics of SMEs: internal environment

Resources, structure and operational procedures

Flat with very few hierarchical
layers

Lack of bureaucracy, low degree
of standardisation and
formalisation of activities and
procedures

Simple planning and control
system

Informal evaluation, control, and
reporting procedure

Flexible, adaptable, and
innovative processes

Limited resources: time, human,
financial

High degree of tacit knowledge
Low degree of specialisation
Skills shortage

Advantages:

Flexible and quick
communication line.
Informal
implementation of new
procedures.

Simple system allows
fast response to
customer needs.

Disadvantages:

Lack of expertise in change
initiatives because of low
specialisation and general
skills shortage. Therefore it
often needs external support
(financially and regarding
knowledge transfer).
Potentially the owner controls
too much and therefore lacks
delegation which can limit
growth and change.

Lack of proper system
structure exacerbates
efficiency of work and
monitoring of it; high variability
of work outcome.

Management practice

Poor strategic planning

Short term vision and orientation
Control and decision making rest
primarily with one or a few
people, less delegation
Intuition-based decision making
Reactive, fire-fighting strategy
Lack of management expertise

Advantages:
Short and informal
decision line can
facilitate change.

Disadvantages:

Intuitive decision-process may
result in wrong decisions.
Uncommitted or dictatorial
owner/manager ethos and
behaviour may damage new
initiatives.

Culture and behaviour

Result-oriented

Organic, not strong departmental
mind-set

Operations and behaviour of
employees strongly influenced
by owners’/managers’ ethos and
outlook

Advantages:

Unified culture can be
a good starting point
for improvement
initiatives.

Organic structure is in
favour of team

Disadvantages:

Culture is strongly dependent
on owner and it can be
difficult to change the culture
if the owner does not change
correspondently.
Result-driven culture can

e Focus on technical aspects and empowerment. exacerbate a culture of
production experimentation and can
repress the openness to
mistakes.
Human resources
e Informal training Advantages: Disadvantages:

Individuals can normally see the
results of their endeavours

Low incidence of unionisation
Low degree of resistance to
change

People dominated

Lack of formal human resource
strategies

Individual creativity encouraged

Fewer employees
enable closer personal
contact to everyone.
Innovative environment
can support
improvement culture.

Lack of financial support,
limited training budget.

Ad hoc planning and a small-
scale approach can stifle
improvement efforts.

50




Every advice or recommendation on a factual level can consequently also
implicate messages on the level of social r