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THE IMPACT OF LEAN APPROACHES TO SUPPORT
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“An Investigation of a Claim of Universality of Lean Thinking”
Udomlak Srichuachom

Lean Thinking has been highlighted as one of the significant quality improvement
approaches that focuses on the fulfilment of customer value and the elimination of
waste. It has also been suggested as the major concept that can help an organisation
to achieve the implementation of Total Quality Management (TQM) and receive the
National Quality Awards (NQAs). Thus, Lean Thinking and TQM could be combined
in order to solve problems continually and improve the whole of an organisation.
This thesis, therefore, investigates how Lean Thinking was implemented alongside

TQM in award winning organisations in Thailand.

The ultimate outcome of this study provides a conceptual academic model of Lean
Thinking implementation, which demonstrates a high comprehensiveness of
significant Lean elements - prioritising of Lean tools, decision criteria and
supporting factors. Construction of the model was preceded by a systematic
literature review and a field study, where both online questionnaires and interviews
were applied to gather relevant data from 22 award winning organisations in
Thailand. The developed model was tested by academics and practitioners who are

professionals in Lean Thinking and quality management and subsequently refined.

The key contributions of this research are to the theory of Lean Thinking and its
applicability to various industrial settings as well as providing a model of Lean
Thinking which has been developed and refined. The model was also validated for
its theoretical soundness and potential for practical application from both the
comparative analysis and the review by experts. Finally, a model for Lean Thinking
implementation as a new theoretical construct is suggested for each industrial sector
and incorporates a comparative view between the implementation in manufacturing

and service sectors.
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Chapter 1 Introduction

Chapter 1: Introduction

This chapter introduces the research context which identifies the background of
the study, the research gap and problems. It also outlines the research aims,
guestions and objectives, together with the research scope. The research design

is briefly explained and the structure of the thesis is finally described.

1.1 Research Context

As a developing country, the Thai economy depends on both domestic and
international markets. Particularly in the global market, Thailand has exported
high quantities of goods which account for approximately two thirds of the Gross
Domestic Product (GDP) (NESDB, 2012). In order to succeed against the
international competition, standards of quality and cost need to be developed
(Tannock et al., 2002) and improved. According to Porter (1985), cost
leadership, differentiation and focus are key strategies that assist an
organisation to develop its competitiveness. Cost leadership and differentiation
can be achieved by implementing quality management. In the study of Kumar et
al. (2009), Total Quality Management (TQM) has been recognised as a key
strategy in improving organisational performance and competitiveness.
Additionally, a number of literatures (Wisner and Eakins, 1994; Hendricks and
Singhal, 1997; Boulter et al., 2013) identified a reduction of costs and/or an

increase of sales after TQM implementation.

Since 1992, many organisations in Thailand have begun their quality
management journey by implementing ISO certification (Krasachol et al., 1998).
This certification standard was considered to be an effective initial approach
which can lead to further business process improvement (Bendell, 2005;
Punnakitikashem et al., 2010). The majority of the ISO certified companies in
Thailand continued their improvement journey by TQM implementation
(Krasachol et al., 1998; Punnakitikashem et al., 2010). Although different
organisations applied TQM in ways appropriate to them, they shared a number
of common aspects which included the commitment of top management,
effective  communication, use of problem solving tools and techniques,

teamwork, training and development of employees (Krasachol and Tannock,
1
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1999). The Deming idea of TQM (Walton, 1986) was the most popular in Thailand
(Krasachol et al., 1998). According to Das et al. (2008), Thailand was ranked in

the middle of Southeast Asian countries in terms of their TQM positioning.

Success in TQM implementation could be assessed by an achievement in the
national quality awards (NQAs) (Ghobadian and Woo, 1996). By 2010, 86
countries had created their own NQAs after the success of the Deming Prize,
Malcolm Baldrige National Quality Award (MBNQA) and European Foundation for
Quality Management Model (EFQM) Excellence Award (Mann et al., 2011b). In
fact, these three well-known quality awards are considered as the initial
framework of several NQAs which either applied the features entirely or modified
these famous award criteria (Talwar, 2011). In Thailand, the NQA, which is
named the Thailand Quality Award (TQA), was established in 1996 to support
the implementation of the Business Excellence (BE) criteria to improve
competitive capability as well as increase learning and encourage a sharing
environment in the nation (TQA, 2013b). The TQA has adopted the criteria for

performance excellence from the MBNQA in its entirety.

Although there was evidence that TQM implementation resulted in cost
reduction in the studies of Wisner and Eakins (1994), Hendricks and Singhal
(1997, 2001) and Boulter et al. (2013), it was difficult to distinguish which parts
of the financial improvement came from TQM implementation (Bergquist et al.,
2005). In addition, it was possible that award winning organisations could lose
their financial performance after the quality award achievement (laquinto, 1999).
According to Bergquist et al. (2005), two groups of TQM criticism suggested a
failure in the implementation process and in the general management approach.
Although TQM was recognised as a basic quality management approach, a key
weakness of TQM was a lack of clear explanation on how to organise an
improvement programme (Bergquist et al., 2005; Soare, 2012; Tatsana-iam and
Ngaoprasertwong, 2013). A lack of clear definition might lead to a lack of a
common theoretical basis which finally results in a failure in quality development
(Bergquist et al., 2005).

According to Chorn (1991), TQM requires a particular environment for
implementation. A company could apply this quality initiative successfully if it
operated under conditions of low competitive pressure and low strategic risk

which allowed a slow strategic formulation process in a mature market. In other
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words, TQM implementation is appropriate within a stable environment (Asif et
al., 2009). Additionally, TQM was considered to be the single-loop learning in
which immediate problems were solved but there was no challenge to base
assumptions (Argyris, 1994). TQM could therefore only reach an incremental
improvement. Hence, changes through innovation and self-renewal could not be

achieved in these TQM applications.

Soare (2012) suggested that, in order to achieve quality improvement, an
organisation should have a long-term focus by not only implementing TQM
elements but also by applying holistic approaches on continuous improvement
such as supported by Lean Thinking. Soare (2012) further explained that Jidoka
(Autonomation) and Just-in-time (JIT) were two critical aspects of Lean Thinking
that led to high innovation which could fill a gap in TQM application. Innovation,
indeed, had led to the development of processes (Clark and Stoddard, 1996) and
the effective use of resources (Aoun and Hasnan, 2013). Lean Thinking focuses
on process improvements similar to TQM; however, this thinking plans to further

develop an organisational system (Bozdogan, 2010).

In fact, Lean Thinking and TQM have shared a similar root from the statistical
quality control of Shewhart and Just-in-time (JIT) from the Toyota Company in
the Japanese quality evolution. They have common ideas on continuous
improvement (Pettersen, 2009) and JIT management (Brown, 1998c) as well as

no conflict between their objectives (Dahlgaard and Dahlgaard-Park, 2006).

Lean Thinking is therefore not a replacement for TQM. It is, indeed, a roadmap
to support overall TQM principles and objectives (Dahlgaard and Dahlgaard-Park,
2006). TQM is highly focused on continuous improvement of quality (Bozdogan,
2010) which could be achieved through the waste elimination processes of Lean
Thinking. According to Stamm et al. (2009), TQM focuses on the reduction of
variation while Lean Thinking concerns both material and information flow. An
organisation could indeed achieve a systematic flow if it could reduce variations
in its processes. Consequently, when an organisation has a stable process
without any variance, it could apply Lean Thinking’s pull system successfully.
Furthermore, a culture of continuous learning included in Lean Thinking
(Bozdogan, 2010) could be reached by supporting education and training for

employees continuously in a TQM implementation. Therefore, it can be said that
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TQM and Lean Thinking are complementary and can mutually support each

other.

According to Motwani (2003), Lean Thinking and TQM could be combined in
order to solve problems continually and improve the whole of an organisation.
It was evident that the implementation of a hybrid approach could improve
organisational performance more than that obtained by using only a one-sided
application (Tatsana-iam and Ngaoprasertwong, 2013). Indeed, a number of
writers have provided evidence that the combination of Lean Thinking and TQM
application was one of the more effective quality approaches in improving
quality, cost, delivery (Ho, 2010b), processing time (Tatsana-iam and
Ngaoprasertwong, 2013) and revenue (Ho, 2010a). Duarte and Cruz-Machado
(2012) suggested that a success in TQM implementation was a good start in
applying Lean practices due to the similar criteria between most quality award
assessments and the Lean approach to leadership, people, strategic planning,
stakeholders, processes, resources and results. On the other hand, Bozdogan
(2010) criticised TQM as only requiring a high focus on the operational level
while Lean Thinking covered not only operational but also tactical and strategic

management.

It can be supposed that an organisation should implement TQM as the
foundation for quality development. Under TQM implementation, an
organisation mainly focuses on an improvement at the operational level. After
that, it could go further to aim for development on the overall scale of an
organisation through the application of Lean Thinking. Therefore, it might be
interesting to further investigate how Lean Thinking is implemented alongside
TQM. The findings might support an academic debate on benefits of a hybrid

approach.

Lean thinking, indeed, is highlighted as one of the significant management
approaches and focuses on the elimination of waste. It was initially known as the
Toyota Production System (TPS) at the Toyota Motor Corporation in Japan before
it was introduced as Lean by Womack et al. (1990). Lean Thinking could be
applied not only in automotive manufacturing but also in other industries
(Womack and Jones, 1996) similar to the universal application of TQM (Sitkin et
al., 1994). Five key principles of Lean Thinking are value, value stream, flow, pull

and perfection that should be implemented together to eliminate waste.
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According to Liker (2004), waste includes overproduction, waiting time,
unnecessary transport, over processing, excess inventory, unnecessary
movement, defects and unused employee creativity. Waste is considered to be a
serious problem in Japan, therefore a high quality of management is required
(Schonberger, 1982). The elimination of waste is related to the reduction of
variance in TQM principles. If waste is eliminated, variation in processes will be
decreased which finally leads to an improvement of organisational processes
(Furlan et al., 2011).

Despite being a general principle and having a universal application (Womack
and Jones, 1996), TPS is considered to be a system that can be a success in a
market requiring a high volume of standardised products (Lander and Liker,
2007). A number of researchers believe that Lean Thinking could not be applied
universally due to limitations based on business conditions, industry structures,
social and political institutions (e.g. Cooney (2002)). However, Lean Thinking has
moved application areas to organisations in other manufacturing and service
sectors; for example, agricultural processing plants (Simons and Zokaei, 2005),
ceramic tile manufacturers (Bonavia and Marin, 2006), hospitals (Bowen and
Youngdahl, 1998; Kim et al., 2006; De Souza, 2009), financial institutions
(Allway and Corbett, 2002; Piercy and Rich, 2009), telecommunication
organisations (Cuatrecasas, 2002) and government departments (Erridge and
Murray, 1998; Radnor and Walley, 2008; Barraza et al., 2009). All of these Lean
proponents indicate a number of benefits that include cost reduction, quality
improvement, delivery speed or revenue increase after applying this concept. It
is interesting to ask whether there are any similarities and/or differences in Lean
Thinking implementation among different businesses, particularly given the

supposed unique implementations in the manufacturing and service sectors.

Due to the success of reported improvement programmes, a number of scholars
and practitioners have become interested in Lean Thinking implementation.
However, there is still a question on how to implement Lean tools and techniques
in a way suited to the particular needs of the business. In other words, it is
difficult to identify what significant elements in Lean Thinking implementation
that managers need to be concerned about and where to begin in a business

that operates in a different environment from the automotive industry.



Chapter 1 Introduction

According to Pavnaskar et al. (2003), misapplication comes from a vagueness in
the definition of tools, purpose and implementation which leads to
ineffectiveness of resource utilisation and the reduction of employee confidence
about Lean Thinking application. An inappropriate framework was regarded as
a critical cause of ineffective implementation and misunderstanding of the Lean
concepts (Anand and Kodali, 2010). In contrast, a proper model can assist a
manager as a guideline to be successful in Lean Thinking implementation (Anand
and Kodali, 2010).

The literature review shows a number of frameworks for Lean Thinking
implementation which were developed in order to guide a practitioner to apply
this thinking successfully. However, the limitations of current frameworks of
Lean Thinking application included an incomplete list of Lean elements and lack
of a suggested implementation of Lean aspects in practical application (Anand
and Kodali, 2009). The existing frameworks of Lean Thinking implementation
provide a low level of comprehensiveness (Anand and Kodali, 2010). In addition,
selection criteria which are used in making a decision on which Lean elements
should be used in an organisation are also rarely presented. Therefore, it can be
argued that there are still shortcomings within the Lean Thinking framework as
it still does not provide a complete list of Lean tools and reasons why certain

tools are used in a specific environment.

Lean Thinking has been implemented not only in manufacturing companies but
also service organisations. However, both conceptual and implementation
frameworks in the service industry are very rare. The existing literature is
focused on only Lean Manufacturing which might not work in the service industry
as it has a different environment compared to production. Hence, existing
frameworks for Lean Thinking implementation in services are limited by being
both low in their comprehensiveness and highly abstract at the same time. In
addition, there are few, if any, researches that compare and contrast Lean
Thinking frameworks in the manufacturing sector with those in the service

industry. Here again we can see a significant research gap.

Lean Thinking implementation focuses not only on a set of tools but also on
human resource management. It is important to integrate processes, people,
and tools to create a coherent system in Lean Thinking implementation (Liker

and Morgan, 2006). However, a number of existing frameworks have had little
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discussion about the human resource in Lean Thinking implementation
(Pettersen, 2009). Indeed, very few of them have pointed out how people play
roles in supporting the application of Lean Thinking. Furthermore, the current
frameworks which have combined Lean approaches with selection criteria in
making a decision on Lean Thinking application are very rare. Therefore, there
is still a question of which elements or features of Lean Thinking are best
implemented and in what sequence in order to achieve in quality improvement

programmes.

1.2 Research Problems

Using the concept of “problematization” (Alvesson and Sandberg, 2011), the two
key assumptions of universality of possible application areas and the implied
assumption that all elements of Lean Thinking implementation are always

required, have been addressed in this study.

Although Womack et al. (1990) claimed that Lean principles could be applied in
any industries, there is still a belief that environments that are a best fit for the
implementation of Lean Thinking have low demand variability, low product
variety (Lander and Liker, 2007) and high volume of repetitive production (Hines,
2009). In other words, an argument about the universality of Lean Thinking
application is still a live issue among scholars and practitioners. Therefore, it is
worthwhile to investigate whether there are any similarities and/or differences

in Lean Thinking implementation among different businesses.

In the second assumption, the research tested what are the particular important
elements and why they were chosen in the context of the implementation of

Lean Thinking in different environments.

Due to the reported successes of improvement programmes, a number of both
academics and practitioners have become interested in Lean Thinking
implementation. However, there is still a question of why it is important to do
quality improvement, how to be successful in Lean Thinking application and
what Lean tools should be selected to be fitted with an organisational
circumstance. Additionally, there is still a basic question of where and how to

begin.
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Furthermore, there is still an academic debate on benefits of a hybrid approach
between TQM and Lean Thinking. It might be interesting to further investigate
how Lean Thinking is implemented alongside TQM. The findings might support
an argument for a hybrid approach. In addition, they might guide an
organisation that currently applies only one approach to further improvement

through an integration approach between Lean Thinking and TQM.

1.3 Research Gaps

It can be argued that the existing frameworks on Lean Thinking implementation
still have a number of shortcomings. These deficiencies include lack of clarity
for an implementation sequence and lack of a comprehensive list of Lean
elements which are included in the overall toolbox as well as little, if any,
discussion of the role of the human resource. The selection criteria in deciding
what Lean elements can fit in the specific circumstance are still rarely presented.
Additionally, there are very few frameworks for the service sector. Indeed, a
comparative study on the differences between frameworks in the manufacturing
companies and those in service organisations is rare. In Thailand, the existing
framework for Lean Thinking implementation is rarely presented. Even if there
were good frameworks that have been developed in other countries, they might
not be applicable in Thai contexts. Thailand might have different issues to be

managed which might lead to differences in implementation.

Hence, an effective implementation in a real situation is still not proved with
good supporting evidence. Therefore, a further study to develop a
comprehensive model with high clarity is still needed. In order to address the
above problems and gaps, this study will develop (based on an extended
literature review in the next chapter) an academic framework as a new theoretical
construct. This will be used to evaluate current practices by identifying key
components and sequences of Lean Thinking implementation in a number of
Thai environments where companies have used this thinking as part of their

quality improvement journey.
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1.4

1.5

Research Aims

. This research aims to contribute to the academic debate about the

supposed universality of Lean Thinking applications and to identify
whether there are particular choices of Lean tools and implementation
sequences which make business sense in the particular context of the
selected businesses in Thailand. These businesses are already committed
to making progress on the quality improvement journey through their

achievement of the National Quality Award.

. This study will generate a conceptual academic model which supports the

analysis of how Lean Thinking was implemented alongside Total Quality

Management.

Using information from fieldwork data collection, the research will refine
the conceptual model and validate its theoretical soundness and potential

for practical application.

Research Questions

What are the patterns in the application of Lean Thinking and tools in the
processes used by the target organisations in Thailand?

Why do the Thai business excellence organisations make a decision on
choice of lean tools to use and can we identify the justifications for the
choices made?

How do the business excellence organisations in Thailand manage factors
that contribute to success in quality improvement through Lean Thinking
implementation?

What are significant elements in the academic debate that contribute to a
complete conceptual model for implementing Lean practices?

In order to address these questions, five research objectives are proposed.
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1.6

1.7

Research Objectives

To determine and compare which aspects of the Lean toolbox are widely
implemented in the Business Excellence (BE) organisations.

To identify key decision criteria of the BE managers in selecting Lean
toolbox implementation.

To explore how these managers support human resource roles and
manage other important factors in their implementation of Lean Thinking.
To define critical Lean elements that support an achievement in quality
improvement in these contexts.

To refine, validate and develop the research framework for Lean Thinking

implementation.

Scope of the Research

The scope of this research includes the following:

1.8

This research is mainly focused on the implementation of Lean Thinking
in the business excellence organisations in Thailand in order to contribute
to the academic debate about the supposed universality of Lean Thinking
application.

The development of a conceptual academic model of Lean Thinking
implementation is targeted in order to support the analysis of how Lean
Thinking was implemented alongside Total Quality Management.

A comparative analysis and a review by professionals (who are both
academics and practitioners) are used to refine the conceptual model and

validate its theoretical soundness and potential for practical application.

Research Design

The processes in this research are divided into four stages in eight chapters.

These four stages (which will be discussed in more detail in Chapter 3) include

establishing the conceptual model, designing the research structure, developing

an implementation model of Lean Thinking, and finally refining and validating

10
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the developed model. All of these four stages are designed to associate with the
above research objectives. In Stage 1 (Chapter 1 and Chapter 2), literature on
TQM, BE and Lean Thinking implementation were critically evaluated to
understand the current state of the academic debate in order to identify the
research gaps and problems, propose the research propositions and questions

and develop the conceptual framework.

In Stage 2 (Chapter 3, Chapter 4 and Chapter 5), the selection of the research
philosophy and research design is explained. The targets of this study are
managers who operate in the organisations that received a Thailand Quality
Award (TQA) and/or Thailand Quality Class (TQC) during 2002-2012. Three key
kinds of data collection, which are the questionnaire, semi-structured interview
and documentation review, are applied in this stage to understand how Lean
Thinking was implemented alongside TQM in the BE organisations in Thailand.
This stage also provides a discussion of the quality management, motives,

critical success factors and barriers to implementation.

In Stage 3 (Chapter 6), the findings in the previous stage are evaluated and used
in proposing the model as a new theoretical construct. The developed model
identifies not only critical Lean elements but also the decision criteria which
should be used when making a decision on implementation and the supporting
factors that should be thoroughly managed in order to achieve quality
improvement. A different model for each of the service and production sectors

is also introduced and explained.

In Stage 4 (Chapter 7 and Chapter 8), key literatures, i.e. the five principles of
Womack and Jones (1996) and the Toyota Way of Liker (2004), are compared and
contrasted to the model of this research. Furthermore, the developed model is
refined by interaction with professionals in Lean Thinking and TQM. All the
gathered data are then used to refine the model and experts’ feedback is
compared and contrasted to establish the validation of the developed model. As
aresult, a finalised model for Lean Thinking implementation as a new theoretical
construct is developed for each industrial sector and a comparative view between

the manufacturing and service sectors is produced.

11
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1.9 Structure of the Thesis

This thesis is divided into eight chapters as follows:

- Chapter 1- Introduction:

Introduces the reader to the research background and defines the
research questions, aims and objectives. It also provides the scope of this

research and a brief of the research design.

- Chapter 2- Literature Review:

Reviews the literature that is related to TQM, BE and Lean Thinking
implementation. The research problems and gaps are identified and a new
conceptual framework created to provide a foundation for the subsequent
analysis of the field data to address the issues of theory building and the

development of a conceptually validated implementation model.

- Chapter 3 - Research Philosophy and Design:

Explains and justifies the options and choices made in the research
philosophy and research design. It also identifies the research approach
which includes the methods of both data collection and analysis. This is
based on triangulation of data collection, together with both quantitative

and qualitative data analysis.

- Chapter 4 - Data Collection and Analysis:

Reports on how the empirical data of Lean Thinking implementation in
the selected manufacturing and service organisation units were collected.
The triangulation of data collection is used in this study. The selection of
the participants in this study is also explained. In the data analysis, both

quantitative and qualitative approaches are applied.

- Chapter 5 - Research Findings:

These collected data are analysed using the conceptual academic model
generated from the literature review. The results of the findings are used
to critique the model and suggest improvements in concepts and
extensions used to develop an effective model on Lean Thinking

implementation as part of the next chapter.

12
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- Chapter 6 - Developing a model of Lean Thinking:

Develops a model for Lean Thinking implementation. The developed
model provides not only Lean elements and sequences in the application

but also the decision criteria and supporting factors for implementation.

- Chapter 7 - Model Validation:

The validation of the model from a comparative analysis with the existing
literature and the effectiveness in the implementation of the case study
organisations is described.

Subsequently, academic and consultant experts’ knowledge in Lean
Thinking are used alongside the participating managers to examine the
new model from an academic viewpoint (does it advance the academic
argument of the universality or particularity of Lean Thinking application)
as well as asking the participating managers for their view of whether it
can be easily operationalized and if it has the potential to improve the

implementation process.

- Chapter 8 - Conclusion and Contribution:

Concludes the thesis by discussing the research outcomes against the
research objectives and propositions as well as the logic of the
implementation process of the developed model. This chapter highlights
the contribution to new knowledge creation. It also points out the

limitations of the study and suggests possible future research.

13
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Chapter 2: Literature Review

In this chapter, the existing literature that is related to total quality management
(TQM), business excellence (BE) and Lean Thinking implementation is reviewed
and critically analysed in order to identify the research gap and to discuss the
issues of problematization (Alvesson and Sandberg, 2011). A new conceptual
framework is also created to provide a foundation for the subsequent analysis
of the field data to address the issues of theory building and the development

of a conceptually validated implementation model.

2.1 Total Quality Management and Business Excellence

The increases in global competitiveness and customer expectations have been
witnessed in many of the world’s markets. A number of organisations have to
pursue more effective approaches to focus on customer value which is
considered to be one of the sources of competitive advantage (Woodruff, 1997).
In order to do that, an organisation needs to search for customers’ requirements,
and satisfy them by increases in the quality of products or services in parallel
with continuously trying to reduce costs. According to Porter (1985), cost
leadership, differentiation and focus are key strategies that assist an
organisation to develop its competitiveness. Particularly, cost leadership and
differentiation can be achieved by implementing quality management (QM). In
fact, quality can be used as strategic competitiveness in order to satisfy
customers (Brown, 1994). A manager has to listen to the ‘voices of customers’
before transforming them into quality initiatives. In the study of Kumar et al.
(2009), TQM has been recognised as a key strategy in improving organisational
performance and competitiveness. In fact, TQM is “a way of life” in an
organisation that has a good performance in QM (Brown, 1997, 1998).
Additionally, a number of authors (Wisner and Eakins, 1994; Hendricks and
Singhal, 1997; Hendricks and Singhal, 2001; Boulter et al., 201 3) have identified

a reduction of costs after TQM implementation.

TQM has been implemented not only by private companies but also public
organisations. At present, a number of countries have created their own national

quality awards (NQAs) that are mainly based on the original TQM concepts
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(Ghobadian and Woo, 1996). According to Khoo and Tan (2003), NQAs aim to
support quality of product/service by using the TQM framework to improve
organisational performance and promote long-term achievement. In other
words, the key objective is to promote awareness of quality and implement good
quality practice. However, it is important to develop the criteria or framework of
an NQA so that it is appropriate within the changing environment of a
competitive world (Tan, 2002). A number of organisations have applied the
NQAs framework to do self-assessment and benchmark their performances
against best practices (Ghobadian and Woo, 1996; Khoo and Tan, 2003; Sampaio
etal., 2012).

An achievement in the NQAs is considered to be a success in the TQM
implementation (Ghobadian and Woo, 1996). The term ‘Business Excellence’ (BE)
is used interchangeably with TQM (Boulter et al., 2013). Additionally, BE is used
as the synonym of a quality award in the studies of Lee (2002), Mann et al.
(2011a), Mohammad et al. (2011) and Sampaio et al. (2012). According to Mann
et al. (2011b), there were 86 NQAs in 2010. Forty of them applied the framework
of the European Foundation for Quality Management Model (EFQM) in its entirely
and 17 modified the Malcolm Baldrige National Quality Award (MBNQA). In fact,
the Deming Prize (DP), MBNQA and EFQM are considered to be the initial

framework of several NQAs (Talwar, 2011).

2.2 The Quality Awards

2.2.1 The Deming Prize (DP)

The DP was founded in 1951 by the Japanese Union of Scientists and Engineers
(JUSE). This award was established in order to honour Dr. William Edwards
Deming who played a significant role in quality improvement in Japan after World
War Il JUSE, 2013). After the war, Japanese products were regarded as very low
quality (Austenfeld, 2001). At that time, Deming assisted a number of Japanese
firms to develop their quality of product by teaching them statistical quality
control. Under the recommendations of Deming, Japanese companies have
developed their products remarkably and these have now been accepted as of

the highest quality at a global level (Excellence Matters, 2010). The DP, indeed,
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is the oldest quality award that has inspired a number of other NQAs including
the Malcolm Baldrige National Quality Award in the USA.

The Deming award provides four categories of prize: the Deming Prize for
Individuals, the Deming Distinguished Service Award for Dissemination and
Promotion (Overseas), the DP, and the Deming Grand Prize (JUSE, 2013). In the
third category, the award has been granted annually to an organisation that has
a capability in TQM implementation. The DP is not a competitive prize. In other
words, there is no maximum number of award recipients per year. After
examination of the documentary submission, the qualifying applicant will
receive an on-site assessment as the second step, while an organisation that
does not meet the criteria will receive feedback from the assessment. In the on-
site visit, there are three parts: Schedule A, Schedule B and an Executive Session.
Schedule A is comprised of a presentation on the TQM implementation,
operational site visit and material review. The evaluation at the operational site,
as well as the question and answer session, are key parts of Schedule B. In this
stage, an assessor may require an examination which includes a discussion with
suppliers, sub-contractors, distributors and customers of the applicant
company. The Executive Session is used to evaluate top management roles in

supporting TQM implementation.

2.2.2 The Malcolm Baldrige National Quality Award (MBNQA)

The MBNQA was established in 1987 and is managed by the National Institute
of Standards and Technology (NIST) in the USA under the Malcolm Baldrige
National Quality Improvement Act of 1987 (NIST, 2013a). The key goal of this
award is to increase American competitiveness. In fact, this quality movement
was enforced in order to respond to the significant success in quality
development of the Japanese companies in the global market (Excellence
Matters, 2010).

Both public and private organisations that have their headquarters in the USA
can apply for this quality award. Initially, there were three categories of prize:
manufacturing, service and small business. Prizes for education and healthcare
were added in 1998 while an award for non-profit organisations was introduced

in 2007. There is no limit to the number of awards in each category; however,
17
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only 18 awards per year can be given covering all six categories. The MBNQA
uses seven assessment criteria for performance excellence: Leadership; Strategic
Planning; Customer Focus; Measurement, Analysis, and Knowledge
Management; Workforce Focus; Operations Focus; and Results. In the evaluation
process, the application document is firstly reviewed independently and
consensually during June-August. The judging panel plays a role in deciding
which applicant company goes to the next step while an organisation that is not
allowed to progress receives feedback from the evaluation. The on-site
examination is done in October. After that, the judges meet in November to
review the results from the site visit. The outcome of the assessment and the
recommendations for award recipients are sent to the NIST Director/Secretary of
Commerce. To ensure that the winners were appropriate for the award, a number
of record checks, which include legal and regulatory requirements, are also
done. The MBNQA is traditionally presented by the President of the USA (NIST,
2013a).

2.2.3 The European Foundation for Quality Management (EFQM)
Excellence Award

The European Quality Award (EQA) which is now referred to as The EFQM
Excellence Award was initially granted in 1992 to European for-profit
organisations. The EFQM was founded by 14 European leading organisations to
improve competitiveness and sustainable development of the European
organisations (EFQM, 2013b). The EFQM Excellence Award is given to an
organisation that achieves in adding value for customers, creating a sustainable
future, developing organisational capability, harnessing creativity and
innovation, leading with vision, inspiration and integrity, managing with agility,
succeeding through the talent of people and sustaining outstanding results. The
EFQM Excellence model has focused on five enablers and four results. The model
requires an organisation to apply five enablers which are leadership, people,
strategy, partnership and resources, as well as processes, products and services
in order to improve and apply its strategies. In addition, the EFQM model has
assessed the applicants’ performance on people, customer, society and business
outcomes. In the evaluation process, an applicant has to provide a written

submission in January. After that, the assessment team will review applications
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during March to April. The qualifying organisation will receive the on-site
evaluation in June. Generally, the examiners spend one week in visiting the
applicant organisations. In July, the EFQM Jury (comprised of top management
from leading organisations) does the final review before the award is presented
annually in October (EFQM, 201 3a).

2.2.4 National Quality Awards (NQAs)

After the success of DP, MBNQA and the EFQM Excellence Award, a number of
countries have established their own quality awards (Tan, 2002). In 2010, there
were 86 NQAs around the world (Mann et al., 2011b). A number of them have
either applied entirely or modified the assessment criteria from the MBNQA
and/or the EFQM model. The NQAs generally aim to increase awareness of
quality, understand the quality excellence requirements and share the successful
strategies and benefits. Different quality awards provided different award
categories for different organisation sizes, industry sectors, organisation
purposes and quality levels. Most NQAs are operated by their governments’
institutes which provided an examiner from both public and private sectors (Tan,
2002).

2.2.5 Thailand Quality Award (TQA)

Thailand Quality Award (TQA) was founded in 1996 as an agreement between
the Foundation of Thailand Productivity Institute (FTPI) and the National Science
and Technology Development Agency (NSTDA). In order to support the Award
recognition, it was implemented as part of the 9" National Economic and Social
Development Plan. The TQA aims to support an organisation in Thailand to
implement the BE criteria to improve competitive advantage as well as increase
learning and a sharing environment (TQA, 2013b). The Office of Thailand Quality
Award under the FTPI plays an important role in managing this NQA. Both public
and private organisations in either manufacturing or service industries are

encouraged to apply for the Award.
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The TQA has applied the criteria for Performance Excellence of the MBNQA
entirely (TQA, 2013a). Therefore, seven main criteria of the MBNQA, i.e.
leadership, strategic planning, customer focus, measurement, analysis and
knowledge management, workforce focus, operations focus and results, are
used in the TQA assessment procedure. However, these criteria have been
scored differently from the American version (Talwar, 2011). During August-
November, an assessment is done in three steps: independent, consensus and
site-visit reviews. The Award is announced annually in January. Although the TQA
has applied the entire criteria from the MBNQA, it has no limit on numbers of
award recipients. The applicants with scores of more than 650 out of 1000
points will be honoured with the Thailand Quality Award (TQA); however, those
with scores of 350-650 out of 1000 points will be granted the Thailand Quality
Class (TQC) Award. From 2002 to 2012, there were a total of 38 award winning

organisation units. Four of them achieved the first prize, the TQA.

2.2.6 Similarities and differences among quality awards

Although several NQAs have similar key objectives of promoting quality
development, a number of factors in achieving these awards are different
(Ghobadian and Woo, 1996; Tan, 2002; Khoo and Tan, 2003; Kumar, 2007;
Talwar, 2011; Sampaio et al., 2012) and modified from time to time (Kumar,
2007). Lee (2002) claimed that the DP focused on the application of the
sequence ‘plan-do-check-act’ (PDCA) in an organisation. While the European
Quality Award (EQA) considered the causal relationship on not only financial
results but also the satisfaction of customers, employees and society. The
MBNQA emphasised the effects of drivers, systems, progress measures and
goals on maximizing customer satisfaction. The framework of the BE, indeed,
could be used as a guideline for implementing strategies and predicting the
performance of the organisation (Sampaio et al., 2012). However, an
organisation has to personalise the implementation due to the uniqueness of
each company. An achievement in the NQAs is considered to be a success in
TQM implementation (Ghobadian and Woo, 1996).
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2.2.7 National Quality Awards (NQAs) or Business Excellence (BE)

implementation

BE is considered as being the significant criteria which an organisation can apply
to achieve, not only the world class quality award but also the assessment of
performance improvement. After the establishment of the NQAs, a number of
organisations have a high rate of awareness of the importance of quality
development. From the study of Mann et al. (2011a), approximately 90% of
survey respondents in India, Japan, the Republic of China, Singapore and
Thailand had a good or very good understanding of BE. However, the senior
managers had an awareness level higher than other employees. From the survey,
83% of respondents considered that BE was essential to increase the competitive
advantage of the organisation. The impact of BE adoption was positive by

improving from average to above average in both practices and outcomes.

Similarly to Mann et al. (2011a), 57% of survey respondents from the study of
Mann et al. (2011b) were confident that BE was very important in increasing the
competitiveness of their organisations. However, self-assessment was done
annually by only 52% of participating organisations. The majority of BE
organisations believed that BE was one of the significant tools in improving the

organisational performance in both short-term and long-term operations.

However, Mann et al. (2011b) found that a lack of clarity in BE advantages, cost
of BE, inability to integrate BE as a framework, short-term focus on profits and
the time consuming nature of BE development, were critical barriers to BE
commitment in the long term. In order to solve these problems, education and
training, the involvement of senior management, support from government and
BE promotion were all suggested. Although the NQASs’ institutions provided
several initiatives to increase the BE awareness, clear explanations and precise
benefits of BE were required in order to gain not only the awareness but also the
understanding of BE (Mann et al., 2011a).

In order to achieve the BE, Lee (2002) developed a framework in TQM practices
from four Singapore Quality Award (SQA) organisations. The SQA applied and
created its assessment criteria from three key quality awards: the DP, MBNQA
and EQA. The framework for the excellence model was created based on the
PDCA cycle and ten core values: visionary leadership, valuing people, customer

driven quality, agility, system perspective, knowledge management, valuing
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partners, societal responsibility, result orientation, and continuous learning and
innovation. In order to utilise this model, an organisation should create goals
for core values before applying PDCA. In each PDCA phase of the framework,
TQM programmes were suggested in order to implement this technique

effectively.

In addition, Mohammad et al. (2011) suggested a developed framework for
improving performance. The model was based on the implementation areas and
BE maturity levels with 900 improvement initiatives. A QM system, benchmarking
and/or improvement team had to be applied at the beginning stage. When an
organisation reached a higher level, it was possible to decide on either
implementing further initiatives or using existing tools. Importantly at the
highest level, ‘the role model’, an organisation was required to integrate, align
and fit all initiatives within its operation. This model would be applied as a

roadmap to make a decision on BE implementation.

2.2.8 Financial performance of quality award winners

As explained above, a number of countries have modelled their NQAs that are
mainly based on the original TQM concepts, in order to promote quality
awareness in their countries. Indeed, an achievement in the NQAs is considered
to be a success in TQM implementation (Ghobadian and Woo, 1996). According
to Hendricks and Singhal (1997), TQM implementation leads to growth in sales
and an achievement in cost control. However, high investment costs in the
awards process, use of possibly inappropriate indicators and poor financial
performance at the business level were considered to be key weaknesses in
applying a quality award (Jacob et al., 2004). If the quality award is an
appropriate indicator of BE, the award recipients should have an excellent
performance, not only in operational quality measures but also be excellent from
a financial perspective. The relationship between winning a quality award and

financial performance is still questioned.

It has been possible that award winning organisations could lose their financial
performance after the quality award achievement. In the study of laquinto
(1999), the majority of the DP recipients had a significantly negative relationship

between award winning and financial performance. In the study of Wisner and
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Eakins (1994), mixed findings were presented. Although four MBNQA
organisations had an improvement in sales growth, return on sales and return
on assets, two of them had experienced a decrease in profitability (Wisner and
Eakins, 1994).

On the other hand, several writers have identified positive relationships between
quality award achievement and financial performance (Hendricks and Singhal,
1997; Ramasesh, 1998; Hendricks and Singhal, 2001; Hansson and Eriksson,
2002; Jacob et al., 2004; Boulter et al., 2013; Zhang and Xia, 2013). A number
of them have pointed out improvements in financial perspectives after winning
quality awards. Indeed, the study of the relationship between financial outcomes
and award winning can be categorised into two groups. The first category is a
comparison of the financial performance before and after the award achievement
while the second is that between the award recipients and the control groups,
which consist of organisations that are the same size, industry or location, but

have not achieved the quality awards.

It was evident that the award winning organisations have better financial
outcomes than the control groups before the award achievement on operating
income (Hendricks and Singhal, 1997; Hendricks and Singhal, 2001; Zhang and
Xia, 2013), operating margin (Hendricks and Singhal, 1997), sales (Hendricks
and Singhal, 2001; Hansson and Eriksson, 2002; Boulter et al., 2013; Zhang and
Xia, 2013), return on sales (Hansson and Eriksson, 2002), cost per sale
(Hendricks and Singhal, 2001; Boulter et al., 2013; Zhang and Xia, 201 3), profit
(Jacob et al., 2004), total assets (Hansson and Eriksson, 2002; Boulter et al.,
2013) and inventory turnover (Ramasesh, 1998; Jacob et al., 2004). Additionally,
several literatures have focused on not only financial performance but also
shareholder wealth. According to Ramasesh (1998), there was a positive
relationship between the announcement of an award and the financial return on
stock. Similarly, there were positive results and higher performance of the award

recipients in share price (Boulter et al., 2013)

It can be seen that there are both positive and negative relationships between
quality award achievement and financial performance. Therefore, an
achievement in a quality award could not guarantee a better performance from
a financial perspective. It can be said that the relationship between the award

achievement and the financial outcomes is still unclear and questionable.
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2.3 Drawbacks of Total Quality Management

Although there was evidence that TQM implementation resulted in cost
reduction in the studies of Wisner and Eakins (1994), Hendricks and Singhal
(1997), and Boulter et al. (2013), it was difficult to distinguish which parts of the
financial improvement came from TQM implementation (Bergquist et al., 2005).
In addition, it was possible that award winning organisations could lose their
financial performance after the quality award achievement (laquinto, 1999).
According to Bergquist et al. (2005), two groups of TQM criticisms suggested a
failure in the implementation process and in the general management approach.
Although TQM was recognised as a basic QM approach (Soare, 2012), a key
weakness of TQM was a lack of clear explanation on how to organise an
improvement programme (Bergquist et al., 2005; Soare, 2012; Tatsana-iam and
Ngaoprasertwong, 2013). A lack of clear definition might lead to a lack of a
common theoretical basis which finally results in a failure in quality development
(Bergquist et al., 2005).

According to Chorn (1991), TQM requires a particular environment for
implementation although it was considered to be a universal application. A
company could apply this quality initiative successfully if it operated under
conditions of low competitive pressure and low strategic risk which allowed a
slow strategic formulation process in a mature market. In other words, TQM
implementation is appropriate within a stable environment (Asif et al., 2009).
Additionally, TQM was considered to be a form of single-loop learning (Argyris,
1994) in which immediate problems were solved but no challenge to base
assumptions or double loop learning takes place and therefore this could only
reach an incremental improvement. Hence, changes through innovation and self-

renewal could not be achieved in these TQM applications.

Soare (2012) suggested that in order to achieve quality improvement an
organisation should have a long-term focus by not only implementing TQM
elements but also by applying holistic approaches on continuous improvement,
such as supported by Lean Thinking. Soare (2012) further explained that Jidoka
(Autonomation) and Just-in-time (JIT) were two critical aspects of Lean Thinking
that led to high innovation which could fill a gap in TQM application. Innovation
has indeed led to the development of processes (Clark and Stoddard, 1996) and

the effective use of resources (Aoun and Hasnan, 2013). Lean Thinking focuses
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on process improvements similar to TQM; however, this thinking further plans

to develop an organisational system (Bozdogan, 2010).

2.4 Total Quality Management (TQM) and Lean Thinking

2.4.1 Historical background of TQM and Lean Thinking

Lean Thinking was first introduced as the “Toyota Production System (TPS)” at
the Toyota Company which is a large automotive company in Japan. The TPS was
initiated from an experiment of Taiichi Ohno over thirty years in the Toyota
Company (Shah and Ward, 2007). Key basis of TPS is an elimination of wastes
(Ohno, 1988). According to Liker (2004), waste includes overproduction, waiting
time, unnecessary transport, over processing, excess inventory, unnecessary
movement, defects and unused employee creativity. Wastes are considered to
be a serious problem in Japan, therefore a high quality of management is

required to eliminate them (Schonberger, 1982).

The Toyota Company began its quality development process in 1949 by applying
statistical quality control methods which were supported by the Union of
Japanese Scientists and Engineers (JUSE) as shown in Figure 2-1 (Dahlgaard and
Dahlgaard-Park, 2006). At the same time, Taiichi Ohno visited the USA to learn
how cars were produced in the world largest plant, Ford’s Rouge plant in Detroit.
Although he found that mass production at Ford was not applicable in the
Japanese context (Womack et al., 1990), Ohno developed some ideas that were
learnt from batch production (Voss, 1995a). After his return to Japan, Ohno
persuaded employees to work in a team with a better performance. This was
finally developed to an idea of “quality circles” (Dahlgaard and Dahlgaard-Park,
2006).
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Figure 2-1: Timeline of key events of Lean Thinking and TQM

Additionally, Ohno developed Just-in-time (JIT) which idea came from the modern
supermarket in the USA (Dahlgaard and Dahlgaard-Park, 2006). Under the JIT,

right parts are available at the right time and the right amount but only when
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they are needed (Ohno, 1988). Therefore, it could be used to not only reduce
inventory levels but also make visible and allow rectification of any defects
produced in the manufacturing processes (Dahlgaard and Dahlgaard-Park,
2006). However, this production system of Ohno was not widely implemented in

the Toyota Company in that time due to a focus on mass production.

In 1950s, the Toyota Company had to apply total quality control (TQC) with the
JIT in order to improve its quality of product. Key influences in this
implementation were a rejection from the US market and pressure from foreign
competitiveness (Dahlgaard and Dahlgaard-Park, 2006). By applying TQC
together with JIT, the Toyota Company had better performance and achieved the

Deming Prize in 1965.

The idea of quality control was indeed initiated from the western experts, i.e.
Deming and Juran who played significant roles to help the Japanese companies
to improve their organisational performance. Since 1950s, the Japanese
organisations had evolved from the statistical quality control in the
manufacturing areas to the total quality control at an entire company
(Vuppalapati et al., 1995). Total quality control (TQC) of the Japanese was finally
developed to be total quality management (TQM) in the USA in 1988 (Dahlgaard
and Dahlgaard-Park, 2006).

According to Voss (1995b), JIT initiated by the Toyota Company has evolved into
TPS and TQM. It can be said that Lean Thinking and TQM have shared the same
root from not only the statistical quality control of Shewhart but also JIT that was

initiated by the Toyota Company.

Therefore, TPS was an integrating invention by learning from the western ideas
and developing its own management approaches to be compatible with the
Japanese contexts. The Toyota Production System is recognised for its impact
on company competitiveness as an entire management system that creates a
link between internal processes to supplier and customer management (Womack
et al., 1990).

Two key elements of TPS are autonomation (human attention is only needed
when a machine stops due to any disruptions) and Just-in-time (Ohno, 1988).
These resulted from a consideration that large batch, mass production caused a

high inventory level and an inability to respond to variety in customer demand
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(Holweg, 2007). According to Holweg (2007), a key success of TPS was its ability
to learn and integrate benefits of small-lot production to economies of scale;
however, the Toyota Company spent a long time in learning and developing this

guality improvement approach.

In 1973, the Japanese management practices were of interest to the western
automotive companies during the oil crisis in North America. This was followed
by the foundation of the International Motor Vehicle Program (IMVP) to conduct
a five-year research on “The Future of the Automobile” in 1979. Although the
research of the IMVP did not mainly focus on the Japanese management
approaches, it inspired a further study to identify why the Japanese were
successful. Subsequently, the TPS was formally introduced into the USA in an
agreement between Toyota and General Motor (GM) to establish NUMMI (New
United Motor Manufacturing) as a joint venture in 1984. However, an application
of TPS in the USA in the beginning stage was mainly focused on particular
aspects rather than as a holistic system of TPS (Shah and Ward, 2007). Therefore,
a transfer of this Japanese management practice to the American companies was
an interest of researchers to understand how to apply the TPS successfully in the

context of the western companies.

2.4.2 Similarities and Differences between TQM and Lean Thinking

Lean Thinking is not a replacement for TQM; indeed, it is a roadmap to support
overall TQM principles and objectives (Dahlgaard and Dahlgaard-Park, 2006).
Similarly, according to NIST (2013b) and Corbett (2011) Lean Thinking has been
introduced as one of the significant concepts that can help an organisation to
be successful in quality improvement as well as achieve the TQM implementation
or the MBNQA. A number of researchers (Andersson et al., 2006; Dahlgaard and
Dahlgaard-Park, 2006) believe that TQM and Lean Thinking are comprised of
both similarities and differences. Both of them had the same origin from the
evolution of quality in Japan (Andersson et al., 2006; Dahlgaard and Dahlgaard-
Park, 2006) and shared common concepts on continuous improvement
(Pettersen, 2009).

In the study of Dahlgaard and Dahlgaard-Park (2006), there was a consistency
between the objectives of Lean Thinking with those of TQM. In fact, TQM is
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highly focused on continuous improvement of quality (Bozdogan, 2010) which
could be achieved through the waste elimination processes of Lean Thinking.
Both TQM and Lean Thinking similarly place emphasis on the management of JIT
(Brown, 1998c). According to Stamm et al. (2009), TQM focuses on the reduction
of variation while Lean Thinking concerns both material and information flow. In
other words, flow and pull systems in Lean Thinking are related to the
elimination of barriers in the TQM concept (Dahlgaard and Dahlgaard-Park,
2006).

An organisation, indeed, could achieve a systematic flow if it were to reduce
variations in its processes. Consequently, when an organisation has a stable
process without the variance, it could apply Lean Thinking’s pull system
successfully. Furthermore, a culture of continuous learning included in Lean
Thinking (Bozdogan, 2010) could be reached by supporting education and
training for employees continuously in TQM implementation. Therefore, it can
be said that TQM and Lean Thinking are complementary and can mutually

support each other.

According to Motwani (2003), Lean Thinking and TQM could be combined in
order to solve problems continually and improve the whole of an organisation.
It was evident that the implementation of a hybrid approach could improve
organisational performance more than that obtained by only using a one-sided
application (Tatsana-iam and Ngaoprasertwong, 2013). Indeed, a number of
writers provided evidence that the combination between Lean Thinking and TQM
application was one of the more effective quality approaches in improving
quality, cost, delivery (Ho, 2010b), processing time (Tatsana-iam and

Ngaoprasertwong, 2013) and revenue (Ho, 2010a).

Duarte and Cruz-Machado (2012) suggested that success in TQM
implementation was a good start in applying Lean practices due to the similar
criteria between most quality award assessments and the Lean approach to
leadership, people, strategic planning, stakeholders, processes, resources and
results. However, Bozdogan (2010) criticised TQM as only requiring a high focus
on the operational level while Lean Thinking covered not only operational but
also tactical and strategic management. Therefore, it can be supposed that an
organisation should implement TQM as the foundation for quality development.

Under TQM implementation, an organisation mainly focuses on an improvement
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at the operational level. After that, it could go further to aim for development on

the overall scale of an organisation through the application of Lean Thinking.

2.4.2.1 Critical evaluation

7 )

Lean

hinking

Figure 2-2: Relationship between TQM and Lean Thinking

It was found that Lean Thinking and TQM have shared a similar root from the
statistical quality control of Shewhart and JIT from the Toyota Company in the
Japanese quality evolution. They have common ideas on continuous
improvement (Pettersen, 2009) and JIT management (Brown, 1998c) as well as
no conflict between their objectives (Dahlgaard and Dahlgaard-Park, 2006).
Motwani (2003) suggested that Lean Thinking and TQM could be combined in
order to solve problems continually and improve the whole of an organisation.
Thus, it can be said that TQM and Lean Thinking share some similarities and
support each other as shown in Figure 2-2. In order to achieve in quality
improvement effectively, an implementation of both TQM and Lean Thinking

might be a good combination to deliver better organisational performance.

Therefore, it will be worthwhile to find out how Lean Thinking was implemented
alongside TQM to complement and mutually support each other in the context

of the business excellence (BE) organisations.
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2.5 Lean Production

The term “Lean Production” was first used by Krafcik (1988) who was the first
American engineer to work in NUMMI. After that, the term “Lean Production” was
used by Womack et al. (1990) in their first book “The Machine That Changed the
World”. According to Shah and Ward (2007), Lean Production is still mainly
focused on an elimination of wastes by minimising any variability in suppliers,
customers and internal processes. Lean Production, therefore, needed to be
considered as a development of high-skilled workers and suppliers to improve

quality and productivity performance (Krafcik, 1988).

After awareness of better performance of Lean organisations, a number of
western companies attempted to apply Lean Production in their shop floor.
However, they found that it was not easy to transplant Lean production that has
a deep root from TPS which has a different cultural context from the western
companies. According to Hines et al. (2004), Lean Production was limited to a
focus of tool application in the automotive business but with an inability to cope
with any demand variability. In a traditional TPS, the environments were low
demand variability, fixed cycle time, low product variety, long production runs
with stable batch sizes and highly skilled employees (Lander and Liker, 2007)
whereas several companies which tried to apply Lean had different situations.
Therefore, there was a question on how to implement this concept in different

environments, cultures, and countries.

2.6 Lean Thinking

Womack and Jones (1996) introduced their later book “Lean Thinking” to extend
the application to other industrial sectors. They defined Lean Thinking as “a way
to do more and more with less and less”. This aims to serve a requirement of a
customer by using a small amount of resources which included human resource,
equipment and time. According to Hines et al. (2004), Lean Production was
mainly implemented at the operational level while Lean Thinking is at the
strategic level by considering an organisation as a whole. Therefore, it can be

said that Lean production is a part of Lean Thinking as shown in Figure 2-3.
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Lean Thinking

Lean

Production

Figure 2-3: Lean Production and Lean Thinking

Lean Thinking is “a way of thinking” that focuses on a holistic system which
supports an organisational culture to do continuous improvement (Taj, 2005).
In order to achieve quality improvement through the implementation of Lean
Thinking, an organisation needs to consider an integrated system from raw
material to finished products (Lamming, 1996) as “a strategic model” (Lamming,
1993). Lean Thinking therefore considers not only an improvement in an entire

organisation but also a development of its supply chain.

Perfection Value

Lean

Principles

Value

Pull Stream

N

Figure 2-4: Five principles of Lean Thinking

Flow
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In the “Lean Thinking” book, five principles of Lean Thinking are value, value
stream, flow, pull and perfection which should be implemented together in order
to eliminate wastes as shown in Figure 2-4. Value is at the heart of Lean Thinking
and should be defined by an end customer for a particular product (Womack and
Jones, 1996). It is therefore important to identify the exact requirements of
customers in order to satisfy them at a reasonable price at a right time. In the
second principle, value stream describes the processes which include problem
solving, information management and transformation tasks (Womack and Jones,
1996) to deliver value to the customer, as defined by them. A consideration of
an entire supply chain is recommended in order to understand the “demand

network” (Bicheno and Holweg, 2009).

The third principle, flow, emphasises how to process raw material into finished
product without defect, stoppage and repetition of work. Furthermore, an
important point in making value flow is a clear vision of top management that
guides and supports an organisational strategy to respond to customer’s value
(Bicheno and Holweg, 2009). The next principle of Lean Thinking is pull. Womack
and Jones (1996) explained that a product should be pulled from the
manufacturer by customers when they want it. In other words, a company starts
a production only if receiving a customer demand rather than pushing an
unwanted product to a market. Therefore, an organisation needs to respond to

customers’ demand with low inventory (Bicheno, 2008).

The last principle is perfection in which zero defects and transparency are the
important aspects. Defects are one of the seven wastes that cause not only
unnecessary costs but also unreliable customer service (Bicheno and Holweg,
2009). Following the first four principles of Lean Thinking can assist Lean
implementers to attain the defect-free output (Womack and Jones, 1996). In
addition, a system which prevents any defects needs to be installed in all
processes from marketing to after-sales service (Bicheno, 2008). Furthermore,
transparency requires a clear relationship and communication among
stakeholders in the entire supply chain in order to receive value information
which is used in proposing effective strategic planning. In addition, the
management is able to provide positive feedback to employees who will then

improve their performance to reach customers’ value expectations.
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Lean Thinking is indeed an integrated system (Bicheno and Holweg, 2009) that
concentrates on a whole supply chain (Lamming, 1996; Brown, 1998¢). It is
comprised of process, people and tools which are integrated into the system
model (Liker and Morgan, 2006). The Toyota philosophy was based on a good
process that had good principles as well as considering the human element as a
competitive resource that could not be duplicated (Liker and Hoseus, 2010).
Tools and technology should be installed in supporting people to continuously
improve their work (Liker and Morgan, 2006). Indeed, Toyota built a strong
culture by investing in developing people and creating deep relationships based
on trust (Liker and Hoseus, 2010). Therefore, it is important to integrate process,
people, and tools to create a coherent system in Lean Thinking implementation.

This would result in continuous improvement and a learning organisation.

According to Womack et al. (1990), Lean principle could be applied in any
industries. In their book “The Machine that Changed the World” (1990, p.9),

Womack et al. described that:

“We believe that the fundamental ideas of lean production are
universal - applicable anywhere by anyone - and that many non-

Japanese companies have already learnt this.”

In other words, Lean Thinking could be transferred and applicable to an
organisation regardless of businesses and countries. Therefore, Lean Thinking
has moved application areas to organisations in other manufacturing and service
sectors; for example, agricultural processing plants (Simons and Zokaei, 2005),
ceramic tile manufacturers (Bonavia and Marin, 2006), hospitals (Bowen and
Youngdahl, 1998; Kim et al., 2006; De Souza, 2009), financial institutions
(Allway and Corbett, 2002; Piercy and Rich, 2009), telecommunication
organisations (Cuatrecasas, 2002) and government departments (Erridge and
Murray, 1998; Radnor and Walley, 2008; Barraza et al., 2009). All of these Lean
proponents indicate a number of benefits that include cost reduction, quality

improvement, delivery speed or revenue increase after applying this concept.

However, TPS is considered to be a system that can be a success in a market
requiring high volumes of standardised products (Lander and Liker, 2007). Due
to having a particular history and location, the Toyota Company could achieve
quality improvement through an application of JIT (Mclvor, 2001). A number of
researchers therefore believe that Lean Thinking could not be applied universally
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due to limitations based on business conditions, industry structures, social and
political institutions (Cooney, 2002). In order to be lean, an organisation has to
create its own way in an application of Lean Thinking (Taj, 2005). In other words,
Lean implementers need to adapt the concept to be consistent with their
contextual influences (Bicheno and Holweg, 2009; Pettersen, 2009). Therefore,
in order to achieve success in Lean Thinking implementation an adaptation
needs to consider any specific differences in environment between the particular
organisation and the Toyota Company, along with restructuring the organisation

to become more flexible in adopting new ideas.

Therefore, there is still an argument about the universality of Lean Thinking
application. It is interesting to ask whether there are any similarities and/or

differences in Lean Thinking implementation among different businesses.

2.7 Lean Thinking Implementation

” {3

In this study, the term “Lean Thinking implementation”, “the implementation of
Lean Thinking”, “Lean Thinking application” and “the application of Lean
Thinking” are used to refer to a process of putting Lean Thinking into action in

order to improve organisational performance.

According to Schonberger (2007), Lean Manufacturing (LM) is one of three key
elements of Japanese Production Management (JPM). It is focused on both tool
implementation and the soft side of management. In the Toyota culture, JIT,
visual management, and standardised work were the foundations to identify

problems which could be solved by people (Liker and Hoseus, 2010).

Although Lean Thinking is not a set of tools (Bicheno and Holweg, 2009), tools
and technology should be installed in supporting people to continuously
improve their work (Liker and Morgan, 2006). In order to achieve quality
improvement, Lean tools should be combined as the inter-related elements
(Liker, 2004). Significant Lean tools which were frequently mentioned in key
literature, i.e. Ohno (1988), Womack et al. (1990), Womack and Jones (1996),
Liker (2004) and Bicheno and Holweg (2009), are Kaizen, Single minute
exchange of die (SMED), Just-in-time (JIT), Kanban (Pull system), Heijunka (Level

scheduling), Andon (Visual management) and Five Ss as shown in Figure 2-5.

35



Chapter 2 Literature Review

Therefore, it might be said that these set of tools are vital and should be

integrated in the implementation of Lean Thinking.

Figure 2-5: Significant tools in key literature

However, it was found that a number of Lean tools were weighted differently in
the above key literature. Poka-Yoke (Error proofing), Standardisation, Total
productive maintenance (TPM) and Jidoka (Autonomation) were included in the
work of Ohno (1988), Liker (2004) and Bicheno and Holweg (2009). While,
Hoshin Kanri (Policy deployment) and Value stream mapping (VSM) were
mentioned in the books of Womack et al. (1990), Womack and Jones (1996),
Liker (2004) and Bicheno and Holweg (2009). Thus, it might be assumed that
Lean tools should be selected to be appropriate with the contextual factors of

different organisations.

2.7.1 Lean Thinking in Manufacturing

The literature review highlights that Lean Thinking has evolved from Toyota
Production System in the Japanese company to the western organisations.
However, it was not easy to transfer Japanese culture to the western workplace.
According to Liker and Hoseus (2010), continuous improvement via PDCA, which

was the responsibility of all people in the Toyota culture, was the most difficult
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application in the Toyota Company in the USA. Liker and Hoseus (2010)
suggested that restructuring of Human Resource Management (HRM) was
required to improve a collaboration and integration between HR and
manufacturing. Therefore, an implementation of Lean Thinking in a different
culture and country might need a particular strategy to be fitted with the unique

circumstances.

However, a number of studies have suggested that when Lean Thinking is
implemented in an organisation which has a different environment from the
Toyota Company, it could still assist that company to make improvements.
Although TPS is considered to be a system that can be a success in a market
requiring a high volume of standardised products with stable batch sizes (Lander
and Liker, 2007), Lean Thinking has been successfully implemented in the
aerospace business which runs its business through a project-based process that

creates low volume of product (Crute et al., 2003).

Similar to the study of Bonavia and Marin (2006), industrial housekeeping,
standardisation, Total Productive Maintenance (TPM) and quality control were
implemented by the majority of firms which had large batches with few different
products and long set-up times. Although none of them implemented cellular
manufacturing plants, Kanban (visual controls) or pull system, some
organisations applied set-up time reduction, multi-function employees, and
graphs or panels for visual factory display and problem solving. Group
technology and set-up time reduction were rarely applied. This might indicate
that Lean Thinking could be applied in different businesses but based on a

selection of particular tools.

In fact, Lean Thinking has been moved not only to industrial processing
companies but also to the processing of agricultural products. Although it was
difficult to apply Lean Thinking in the agricultural industries due to product
characteristics, an understanding of the concept and an adaptation to the
business were significant in making Lean Thinking implementation possible in

these industries (King and Venturini, 2005).

Kaizen and standardisation were implemented in the Brazilian sugar and alcohol
factory to solve problems of waiting time, excessive stocks and excessive
movement in transportation processes in the study of Marquesini et al. (2008),

who provided evidence that harvest and transportation costs were decreased
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from 34% to 22.6%. Additionally, Lean Thinking was successfully applied in the
UK red meat industry. Simons and Zokaei (2005) suggested that Takt Time (to
schedule the production rate) and standardized work could be used to improve
industry performance. With Lean Thinking implementation, better performance
was identified, particularly including higher operator activity and lower labour

cost.

In addition, value stream mapping (VSM) could be applied to identify both waste
and opportunities for improvement. According to Lehtinen and Torkko (2005),
VSM is the first step to leanness which supported cost reduction and continuous
improvement. The VSM was applied in not only the distribution company (Jones
et al., 1997; Hines et al., 1998) but also the automobile industry (Wu, 2003),
textile company (Comm and Mathaisel, 2005), cottonseed oil industry (Seth et
al., 2008) and food industry (King and Venturini, 2005; Lehtinen and Torkko,
2005; Zarei et al., 2011). It might be said that the VSM was used to identify not
only value-added activities but also non-value-added processes which should be
eliminated from an operation. However VSM, similarly to other Lean tools, might
have weaknesses in its implementation. When an organisation decides to apply
this tool, it is essential to think about its constraints and adapt it to be consistent

with organisational conditions.

In a labour-intensive industry, Lean Thinking could also be applied under a wide
range of products and operated in batch production in China (Comm and
Mathaisel, 2005). Small batch size, value stream mapping and JIT production
were applied to solve problems of long lead times, delayed delivery, the
inventory of work-in-progress and the inability to calculate production time. As
a result, there were improvements in waiting time, throughput, processing time
and lead time. Comm and Mathaisel (2005) further suggested Level production

should be implemented to continually improve the operations.

2.7.1.1 Critical evaluation

From the above literature, it is obvious that Lean Thinking has been implemented
in not only industrial sectors but also the agricultural processing industry in both
developed and developing countries. Although each business has a unique set

of circumstances, a number of Lean tools could be used to solve problems and
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develop improved organisational performance. Therefore, it might be said that

Lean Thinking could be applied in a variety of businesses.

PDCA (Plan, Do, Check and Act) (Liker and Hoseus, 2010), VSM (King and
Venturini, 2005; Lehtinen and Torkko, 2005; Zarei et al., 2011), Five Ss (Simons
and Zokaei, 2005; Bonavia and Marin, 2006), standardisation (Bonavia and
Marin, 2006), TPM (Bonavia and Marin, 2006), quality control, Kaizen
(Continuous Improvement) (Marquesini et al., 2008), Takt Time (Simons and
Zokaei, 2005) and JIT (Comm and Mathaisel, 2005) are Lean tools which were
applied in the literatures above. Indeed, JIT and standardised work were
considered to be the foundations of Lean Thinking (Liker and Hoseus, 2010).
These tools therefore might be key Lean tools in the manufacturing industry as

shown in Figure 2-6.

VSM PDCA
Kaizen Five Ss
Standar
JIT disation
TPM

Figure 2-6: Important Lean tools in the manufacturing businesses

However, it was also found that a number of Lean tools, i.e. cellular
manufacturing plants and Kanban had never been implemented in the study of
Bonavia and Marin (2006). In contrast, these tools are suggested as important
elements in Lean Thinking implementation in the study of Bhasin and Burcher
(2006). Hence, different studies ranked Lean tools differently. Thus, it might be
supposed that with so many choices of Lean tools, an organisation has to select
and prioritise tools that are appropriate to their circumstances. The question is

what tools should be selected and where to start?
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In addition, the above literature has focused on the implementation approaches
and/or Lean tools differently. The majority of them have investigated very few
numbers of Lean tools. Therefore, the literature does not actually reflect a
complete picture of the implementation of Lean Thinking. Only a few
performance indicators were used, despite the fact that the main problems
included issues concerned with quality, cost, time and movement. This might
not reflect a comprehensive indicator of the improvement from the
implementation. In addition, almost all researchers did not provide a reason why
the implemented Lean tools were selected to solve a problem and/or improve

performance in a case study. Further study, therefore, is still needed.

2.7.2 Lean Thinking in Service

After its successful implementation in the manufacturing industry, Lean
Thinking has moved to the service sectors. Lean methods which were successful
in @ manufacturing environment could be applied and achieved in the service
industry (Bowen and Youngdahl, 1998). Although manufacturing and service
industries have similarities in some structures and common problems, there are
several differences between these two industries which include not only the
difference between tangible and intangible products but also cultures, practices,
organisation goals, process changes, laws and regulations, and customers
(Scorsone, 2008). In a service organisation, a customer is unique and has flexible
demands (Cuatrecasas, 2002) while Lean Thinking application in a
manufacturing sector is easier with a standard and low variety of products. Each
service organisation applies these principles differently by adapting them to

their operations (Radnor and Walley, 2008; Barraza et al., 2009).

In the study of Bowen and Youngdahl (1998), JIT, which is one of key elements
of TPS, was applied in both fast food restaurants and an airline company. Flow
and pull processes are important choices of Lean Thinking implementation in
the Southwest Airlines and the Shouldice Hospital (Bowen and Youngdahl, 1998).
In addition, Lean management actions, which included Takt Time, linear flow
arrangement, small production batch and quality assurance, were applicable to
solve problems of low productivity in workstations and low flexibility in the

telecommunication service (Cuatrecasas, 2002). In UK financial service
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companies, five principles of Lean Thinking were applied to identify customer
expectation, examine the operational system, create a single organisation unit,
change the performance indicators and support changes by HRM to solve

problems of poor quality service and operational costs (Piercy and Rich, 2009).

The public sector organisations could also receive improvement benefits
although they operate with a number of rules and regulations which could be
considered to be constraints to Lean Thinking implementation (Erridge and
Murray, 1998; Scorsone, 2008). In fact, government and business organisations
had several significant differences in customers, organisation goals, process
changes, choice and equity, and the value equation (Scorsone, 2008). However,
Kaizen (Radnor and Walley, 2008; Barraza et al., 2009), Five Ss (Radnor and
Walley, 2008; Barraza et al., 2009), Standardisation (Barraza et al., 2009), Value
Stream Mapping (VSM) (Radnor and Walley, 2008), Kanban (Radnor and Walley,
2008) and Lean supply (Erridge and Murray, 1998) were applied in the public
sector organisations similar to those in the private companies. Thus,
government could receive benefits from Lean Thinking implementation by the
reduction of cost and still be subject to administrative law and civil service

constraints.

Hence, service industries could be successful in Lean Thinking implementation
just like the Toyota Company had been. Fact-based analysis, structured problem
solving, Takt Time and standardisation all played important roles in Lean
transformation processes in the service business (Allway and Corbett, 2002). An
implementation of kaizen (Continuous Improvement) was considered to be the
initial technique which led to further implementation of JIT, Kanban (Pull
System), Poka-Yoke (Error Proofing), Andon (Visual Management), Single Minute
Exchange of Dies (SMED or Quick Changeovers), TPM, and Heijunka (Level
Scheduling) (Barraza et al., 2009).

In addition, customer value, HRM (Bowen and Youngdahl, 1998; Radnor and
Walley, 2008), change management (Piercy and Rich, 2009), leadership skill,
communication at all organisation levels (Allway and Corbett, 2002), teamwork
and innovation (Radnor and Walley, 2008) need to be focused together with

making an appropriate adaptation in implementing Lean tools.
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2.7.2.1 Critical evaluation

From the literature review, the majority of researchers support Lean Thinking as
a universal method which can be applied in service sectors. However, it is
significant that they suggest the need to adapt this concept to the service
environment (Allway and Corbett, 2002; Radnor and Walley, 2008; Barraza et al.,
2009) which is quite different from manufacturing conditions (Erridge and
Murray, 1998; Cuatrecasas, 2002; Scorsone, 2008).

Generally, the Lean tools which were implemented in the services environment
were JIT (Bowen and Youngdahl, 1998; Barraza et al., 2009), pull system, flow
processes (Bowen and Youngdahl, 1998), Five Ss (Radnor and Walley, 2008;
Barraza et al., 2009), Standardisation (Barraza et al., 2009), value stream
mapping (Barraza et al., 2009) and Kanban (Radnor and Walley, 2008; Barraza
et al., 2009). In particular, Kaizen has been of interest to a number of
organisations (Radnor and Walley, 2008; Barraza et al., 2009). These might be

significant choices of Lean tools in the service industry as shown in Figure 2-7.

VSM Five Ss
Kaizen Standard
isation
JIT Kanban

Figure 2-7: Significant Lean tools in the service industry

However, similar to an application in the manufacturing sector, the service
organisations selected one or more Lean tools from many choices to implement
in their organisations. Key reasons in a selection might be appropriateness to
their business circumstances. The question is what tools are fitted and where to

begin in the service industry?
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Although a number of businesses in the service industry have been studied
regarding the possibility of implementing Lean Thinking, there is little literature
that explains the actual implementation approaches and reasons why Lean tools
and/or techniques were selected to be applied in a particular case study. In
addition, there are a limited number of Lean tools that were used in each study.
Therefore there still remains the question of whether there can be a universal

application of Lean Thinking in the service industry.

2.7.3 Lean Thinking Implementation in Thailand

Since 1992 many organisations in Thailand have begun their QM journey by
implementing ISO certification (Krasachol et al., 1998). This certification
standard was considered to be an effective initial approach which can lead to
further business process improvement (Bendell, 2005; Punnakitikashem et al.,
2010). According to Krasachol et al. (1998), the number of organisations that
have applied International Organization for Standardisation (ISO) certification
has increased significantly since 1996. The majority of ISO certified companies
in Thailand continue their improvement journey by TQM implementation
(Krasachol et al., 1998; Punnakitikashem et al., 2010).

Although different organisations applied TQM in ways appropriate to them, they
share a number of common aspects which include the commitment of top
management, effective communication, use of problem solving tools and
techniques, teamwork, training and development of employees (Krasachol and
Tannock, 1999). Similarly, commitment of top management, supplier
management, continuous improvement, product innovation, benchmarking,
employee involvement, reward and recognition, education and training,
customer focus and quality of product, should all be considered in TQM
implementation (Das et al., 2008). The Deming idea of TQM (Walton, 1986) has
been the most popular in Thailand (Krasachol et al., 1998). According to Das et
al. (2008), Thailand was ranked in the middle of Southeast Asian countries in

terms of their TQM positioning.

According to Rahman et al. (2010), Lean practices could be applied successfully

in an Asian environment. In fact, Japanese management approaches could be
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implemented successfully in the Thai cultural environment (Krasachol and
Tannock, 1999).

Table 2-1: Three categories of Lean techniques in the study of Rahman et al.

(2010).
Categories Lean tools
Just-in-time (JIT) Preventive maintenance, cycle time reduction,

inventory reduction, new process equipment,

quick changeover and setup time reduction

Waste minimisation (WM) |Bottleneck removal, pull system, Poka-Yoke (Error

Proofing) and waste elimination

Flow management (FM) Lot size reduction, single supplier and continuous

flow

In the study of Rahman et al. (2010), thirteen Lean tools were categorised into
three groups as shown in Table 2-1. The Rahman et al. (2010) approach was
further investigated in the study of Laosirihongthong and Techawiboonwong
(2009). Similar results were found in both studies that JIT played a significant
role in the operations of Thai large organisations (LEs). In the operations of SMEs,
Rahman et al. (2010) showed that only WM had a high level of impacts while
Laosirihongthong and Techawiboonwong (2009) indicated that both JIT and WM
were important tools. However, JIT was applied significantly in Thai-owned and
joint venture corporations (Laosirihongthong and Techawiboonwong, 2009;
Rahman et al.,, 2010). These findings reflect that Lean Thinking in different
circumstances, i.e. size and/or type of the organisations has particular choices

in an implementation.

The study of Pradabwong et al. (2012) also found that different Lean tools were
implemented at the different levels in Thai manufacturing companies as shown
in Table 2-2. Although both internal operations and external relationships were

concerned in these companies, supplier involvement was applied in only half of
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the participants due to a lack of trust between organisations and suppliers. In
addition, Pradabwong et al. (2012) found that JIT was implemented by few
companies due to using raw material from overseas which had to be delivered
in larger batches. They had to concentrate on the transportation cost, lot size

and delivery issues.

Table 2-2: An implementation of Lean elements in the study of Pradabwong et

al. 2012).
Number of participants Lean elements
All Mistake Proofing , senior management, quality
circles, PDCA and employee involvement
Majority pull, Kanban (visual control) and visual control
systems, safety improvement programmes, reward
and recognition and communication
Few JIT, Five Ss, SMED, supplier involvement and long-
term supplier relationships

It can be noticed that JIT which is considered as key Lean tool was rarely
implemented in Thai manufacturing companies. This might confirm that among
many choices of Lean tools an organisation selects tools that are appropriate to

its circumstances.

According to Tatsana-iam and Ngaoprasertwong (2013), hybrid approach could
improve organisational performance more than that obtained by using only a
one-sided application. The implementation of Lean-TQM could reduce
processing time more than that of only one approach alone (Tatsana-iam and
Ngaoprasertwong, 2013) while that of Lean and Agile could reduce inventory
level and waiting time (Khongsup and Wasusri, 2006). Therefore, it might be
interesting to further study to find out how Lean Thinking is implemented

alongside TQM in organisations in Thailand.
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2.7.3.1 Critical Evaluation

It was found that among many choices of Lean tools, organisations in Thailand
selected tools which might be appropriate to their business circumstances. In
addition, different tools were implemented at different levels in these
companies. Some tools, i.e. JIT which are considered as significant element in
Lean Thinking in one literature were rarely implemented in other studies. It
might be said that different organisations placed an emphasis on particular
tools. Therefore, it might be a question on what Lean tools should be selected
in the beginning stage of quality improvement through Lean Thinking

implementation.

According to Khongsup and Wasusri (2006) and Tatsana-iam and
Ngaoprasertwong (2013), hybrid approach could be applied in Thai
organisations and resulted in an improvement in organisational performance. It
might be interesting to further investigate how Lean Thinking is implemented
alongside TQM. The findings might support an academic debate on benefits of
a hybrid approach. In addition, they might guide an organisation that currently
applies only one approach to further improvement through an integration

approach between Lean Thinking and TQM.

From the above literature, it is obvious that there are very few studies on Lean
Thinking implementation in Thailand. All literatures focus on only one industry
which is either manufacturing or the service sector. No researcher has done a
comparative study on whether Lean tools have been implemented differently
between the manufacturing and service businesses. In addition, there is only one
research in Thailand that emphasised the benefit of a hybrid approach between

TQM and Lean Thinking (Tatsana-iam and Ngaoprasertwong, 201 3).

Although there are a number of literatures that investigate Lean Thinking
implementation in several countries, Thailand might have a unique environment
when compared to other countries which might lead to a difference in Lean
Thinking implementation. In addition, a study on Lean Thinking implementation
in the BE organisations in Thailand has rarely existed. Therefore, further study
on Lean Thinking implementation is still needed, particularly a study of how the
BE organisations in Thailand apply Lean Thinking as an integration approach to

continuous improvement.
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2.7.4 Goals and benefits of Lean Thinking implementation

According to Pettersen (2009), goals of Lean Thinking implementation could be
categorised into internal and external focuses. The first goal places emphasis
on cost reduction while an external focus is based on an improvement of
customer satisfaction. Lean Thinking would also benefit from a development of
internal processes. These included fewer defects (Womack et al., 1990; Womack
and Jones, 1996), flow process (Liker, 2004), a reduction of wastes (Ohno, 1988;
Womack et al., 1990; Womack and Jones, 1996; Liker, 2004; Bicheno and
Holweg, 2009) and inventory reduction (Womack et al., 1990; Womack and
Jones, 1996; Liker, 2004).

In the practical application, a number of improvements were reported. In the
manufacturing business, after the Lean Thinking implementation there are
developments on lead time (Crute et al., 2003; Comm and Mathaisel, 2005),
inventory turnover (Crute et al., 2003), rework (Crute et al., 2003), labour
productivity (Crute et al., 2003) continuous improvement (Crute et al., 2003),
waiting time (Comm and Mathaisel, 2005; Marquesini et al., 2008), throughput
time (Comm and Mathaisel, 2005), processing time (Comm and Mathaisel,
2005), setup time (Taj, 2005), inventory level (Comm and Mathaisel, 2005; Taj,
2005; Marquesini et al., 2008), excessive movement (Marquesini et al., 2008),
on-time delivery (Comm and Mathaisel, 2005), labour cost (Simons and Zokaei,
2005), transportation costs (Marquesini et al., 2008), team-work (Taj, 2005) and
supplier relationship (Taj, 2005). It can be noticed that most literature mainly
focused on the improvement in an internal process but less emphasised on a

whole supply chain.

In the service business, a number of improvements were evident similar to the
manufacturing industry. The development include cost reduction (Bowen and
Youngdahl, 1998; Erridge and Murray, 1998; Cuatrecasas, 2002; Piercy and Rich,
2009), lead time (Cuatrecasas, 2002), processing time (Piercy and Rich, 2009),
flexibility (Cuatrecasas, 2002), inventory level (Erridge and Murray, 1998), waste
elimination (Cuatrecasas, 2002; Barraza et al., 2009), process work flow (Barraza
et al., 2009), productivity (Radnor and Walley, 2008), speed (Radnor and Walley,
2008), quality (Erridge and Murray, 1998; Cuatrecasas, 2002; Radnor and Walley,
2008), customer involvement (Barraza et al., 2009) and relationships with both

customers and suppliers (Erridge and Murray, 1998). Similar to improvements in
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the manufacturing organisation, the service industry mainly focused on the
development on the internal process which included cost, time and quality but

had less concerned on the improvement in a whole supply chain.

Benefits of the implementation of Lean Thinking might be categorised into three
groups which are internal process, cost reduction and customer-supplier

relationship as shown in Figure 2-8.

Cost reduction

Improvement

Customer-
Internal .
process Supplier

relationship

Figure 2-8: Three categories of improvement after the implementation of Lean
Thinking

2.7.5 Key Success Factors (KSFs) in Lean Thinking implementation

In order to reach an achievement in Lean Thinking implementation, a number of
researchers have suggested key aspects that should be included as part of an
application. In fact, it is important to begin with an awareness of key concepts
and benefit allocation in the degree of openness and trust among firms (Simons
and Taylor, 2007). A commitment for change of senior management had the
most importance before starting Lean transformation (Brown, 1998c; Allway and
Corbett, 2002; Thawesaengskulthai, 2010; Jaaron and Backhouse, 2011). In fact,
top management needs to propose clear and consistent targets in quality
development before communicating to employees in order to have a clearer
understanding of implementation (Crute et al., 2003). Importantly, quality

improvement plans need to be consistent with and link to corporate strategies
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(Voss, 1995b). In other words, an alignment in strategies of all management

levels has to be carefully considered and implemented prudently.

According to King and Venturini (2005), transparency and open environments
were required across the supply chain in a Lean Thinking implementation.
Additionally, a positive attitude of employees (Crute et al., 2003;
Thawesaengskulthai, 2010), transparency in communication (Crute et al., 2003;
Thawesaengskulthai, 2010; Jaaron and Backhouse, 2011), organisational culture
(Crute et al., 2003) team building (Jaaron and Backhouse, 2011), and the
structure of rewards and recognitions (Thawesaengskulthai, 2010) were

considered as critical success factors in Lean Thinking application.

In the service industry, key factors which make Lean Thinking applicable were
teamwork and innovation (Radnor and Walley, 2008), process change structure
(Piercy and Rich, 2009), managerial culture (Cuatrecasas, 2002), staff
empowerment and continuous improvement (De Souza, 2009). Lean Thinking
application in services, however, was based mostly within an organisation rather
than across organisations. In the study of Radnor and Walley (2008), they
suggested a culture of employee involvement and change management should
be developed in order to succeed in Lean Thinking implementation. An
achievement of Lean Thinking application was driven by not only senior
management but also everyone who worked as a team in an organisation. Thus,
Lean Thinking required a consideration both of the enabling conditions and the

whole system.

According to Cuatrecasas (2002), structure, managerial culture, human
resources, formation, and promotion were significant factors that had an impact
on Lean Thinking implementation in the service industry. Firstly, structure
should focus on process management, with a horizontal and flat organisational
structure. Managerial culture needed upstream and downstream communication
with participation built in, while human resource should be polyvalent and have
functionality over multiple processes with motivation and a future improvement
goal. Next, formation should be done continuously, and permanently, on
training and working in a team. The last issue was the promotion of individual

initiatives and decision making.

Lean Thinking has been interesting not only to large organisations but also

SMEs. However, different companies are faced with different environments
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(Hines et al., 2004). In order to achieve in Lean Thinking implementation, SMEs
have to restructure their organisations to become more flexible in adopting new
ideas. Additionally, four critical success factors in the application in the SMEs
are leadership and management, finance, skill and expertise, and organisational
culture (Achanga et al., 2006).

2.7.5.1 Critical Evaluation

It can be argued that in order to achieve Lean Thinking implementation, an
organisation should begin a programme with the commitment of top
management to an open and transparent policy. One thing that has to be
recognised is that quality improvement requires participation from the whole
organisation rather than only one department. In addition, the implementation
of Lean Thinking needs to consider good management of the supply chain rather
than focus only within an organisation. In other words, intercompany
management should be done in order to achieve quality improvement in an
entire supply chain. It can therefore be concluded that key success factors in the
implementation of Lean Thinking can be categorised into three groups which are
organisational management, intercompany management and human resource

management as shown in Figure 2-9.

Intercompany
Management
o Human
Organisational Resource
Management Management
Key

Success
Factors

Figure 2-9: Key success factors in the implementation of Lean Thinking
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2.7.6 Barriers and solutions in Lean Thinking implementation

From the literature review, it is notable that a number of organisations have
experienced several barriers in QM and Lean Thinking implementation. These
led to failure and/or the discontinuing of an application. In general, key barriers
when implementing QM initiatives were resistance to change, lack of employee
cooperation and lack of resource (Thawesaengskulthai, 2010). According to
Pradabwong et al. (2012), leadership, culture change, skill level and employee
expertise, and financial support were barriers to Lean Thinking implementation.
In order to overcome these problems, management support, education and
training as well as rewards and recognition programmes were suggested as

solutions.

In the service sector, significant barriers were: lack of clear customer focus; too
many procedures; people working in silos; excessive targets; lack of awareness
of strategic direction; lack of understanding of variations, system thinking and
process flow; lack of a culture of employee involvement and change
management (Radnor and Walley, 2008). A lack of understanding of the service
sector by external consultants, as well as poor levels of internal involvement and

supported attributes were also mentioned (Barraza et al., 2009).

In Lean healthcare, arguments about an applicable implementation, hospital
environment, professional differences and misunderstandings among
workforces were considered to be cultural and practical barriers. These could be
solved by better communication and cross-functional departmental working
(Kim et al., 2006). A lack of understanding and poor cultural fit were considered
to be barriers in the implementation of Lean supply in local government (Erridge
and Murray, 1998). Lean Thinking application can be successful if a service
organisation utilises the abilities and skills of its workforce to adapt and apply
Lean tools and techniques to their operations in systematic processes (Bowen
and Youngdahl, 1998). It requires not only senior management commitment
(Allway and Corbett, 2002) but also everyone to work as a team in an
organisation (Allway and Corbett, 2002; Radnor and Walley, 2008).
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2.7.6.1 Critical Evaluation

From the above literature, it can be seen that a number of barriers were found
in several organisations during Lean Thinking implementations. The barriers
were common among businesses while some were unique problems to each

organisation.

organisational
Management

Human Existing
Resource Resources

Barriers

Figure 2-10: Barriers in the implementation of Lean Thinking

These barriers can be categorised into three groups which are problems on
human resource, organisational management and existing resources of the
organisation as shown in Figure 2-10. It can be seen that human resource and
organisational management can be both key success factors that support an
achievement in quality improvement and barriers that lead to a failure in the
implementation of Lean Thinking. Therefore, it is important to thoroughly plan
and manage these elements to be in a good position to support quality

development in an organisation.

However, a study on barriers to implementation in Thailand has rarely taken
place. This topic needs to be further studied. Although organisations might have
had the same QM approach, they may face different problems in Lean Thinking
application due to their unique organisational environment. Therefore, it is
interesting to look at what significant barriers there are to Lean Thinking

implementation in organisations in Thailand.
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2.7.7 The existing frameworks in Lean Thinking implementation in the

extant literature

2.7.7.1 Framework on Lean Thinking implementation

Due to the reported successes of improvement programmes, a number of
practitioners have become interested in Lean Thinking implementation.
However, there is still a question of how to implement Lean tools and techniques
appropriately. According to Pavnaskar et al. (2003), misapplication from any
vagueness of which suitable tool to use, definition, purpose, and implementation
will lead to ineffective utilisation of resources and the reduction of employee
confidence in Lean Thinking application. Additionally, a misunderstanding by
managers and a lack of employee education were two critical reasons which
caused failures in Lean Thinking implementation (Anand and Kodali, 2009). In
contrast, a proper model can assist a manager, as a guideline to successful

implementation (Anand and Kodali, 2010).
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New Approaches Sense of Urgency
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Figure 2-11: Kotter’s 8-Step Process for Leading Change
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One of the well-known change models is the Kotter’s 8-Step Process for Leading
Change as shown in Figure 2-11. Although this model is not directly the Lean
Thinking model, it is worthwhile to understand what should be considered in a
change process. The 8-Step Process of Kotter was first introduced in 1995. A
change should begin from a recognition on a need of an improvement to cope
with a competitive position (Kotter, 1995b). A change should be initiated from a
good leader who commits to the better performance and is able to build a good
team. After that, a change leader needs to propose and communicate a clear
vision to an entire organisation. In order to change effectively it is important to
eliminate any barriers which might obstruct a better performance. However, it
takes time to reach an actual improvement which should be rooted into

organisational culture and values.

Therefore, key elements in a change process are leadership, teamwork,
management vision, communication, time and organisational culture and value.
If the Lean Thinking model is comprised of these elements, it is more likely that
the model can be used to assist an implementer to apply the model easily and

sustain an improvement process.

A fundamental framework on Lean Thinking implementation includes five key
principles - value, value stream, flow, pull and perfection (Womack and Jones,
1996). It was initially known as the Toyota Production System. Thus, another key
framework that is equally important to the five key principles is the 4P model of
the Toyota Way. Philosophy, Process, People and Partners, and Problem Solving
are four categories of the Toyota Way which focuses on the whole system of Lean
Thinking (Liker, 2004). It was believed that following these frameworks might
lead to a success in quality improvement through Lean Thinking

implementation.

However, Hines (2009) found the five principles of Lean Thinking limited. He
therefore developed the 8Ps model which is comprised of eight elements:
purpose, process, people, pull, prevention, partnering, planet and perfection.
Hines (2009) claims that his 8Ps model is a complete framework which provides
more “contingent and sustainable” approaches than the original framework.
Furthermore, the Sustainable Lean Iceberg Model was later suggested by Hines

et al. (2011). This model places emphasis not only on process management,
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technology, tools and techniques, but also on strategy, alignment, leadership,

behaviour and engagement.

From the above key frameworks, it can be seen that five principles of Lean
Thinking places emphasis on significant elements in Lean Thinking while the
remainder provide not only important Lean aspects but also other supporting
factors, i.e. leadership and strategic management which are similar to the 8-step
model of Kotter. Therefore, it might be said that in the beginning stage it is
important to understand what are the key elements in Lean Thinking
implementation. After that, other factors that might support a success in an

application need to be considered and managed thoroughly.

Furthermore, it might be worthwhile to investigate a framework that was created
from an actual implementation in order to understand how to implement Lean
Thinking successfully. In the study of Pavnaskar et al. (2003), a classification
scheme of 101 Lean Manufacturing (LM) tools could be used in both tool-based
and problem-based approaches to identify a tool’s character and its application,
as well as to define problems or sources of waste and match them with proper
LM tools respectively. This framework provides an application level for each LM
tool; however, it was found that this classification was designed to present an
implementation of one LM tool in one picture. Therefore, it might be difficult to

compare an implementation of several tools in a real application.

The framework of Kettinger and Grover (1995) in implementation of LM was
adapted by Motwani (2003). Five main aspects of the framework were strategic
initiatives, learning organisation, cultural factors, information technology and
network relationship. In fact, the management had a commitment to make LM
implementation a top priority by initiating an open door policy which led to trust
among employees. These aspects are consistent with the Kotter 8-step model
that suggests good change processes. However, the framework of Motwani
(2003) did not provide guidance about what the appropriate Lean tools are that

should be applied to reach quality improvement.

Anand and Kodali (2009) developed a framework for LM systems in which the
five key components were foundation, pillars, decision level, stakeholders’ roles
and lean elements. In foundation, leadership, cultural and human aspects as well
as the commitment of management and employees were required as

prerequisites before implementation. Lean Thinking implementation should
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begin from the elimination of waste and this could be done only if the
foundations were strong. At the decision level, although most Lean elements
were based on the operational decision level, the commitment of top
management was still required. This framework, indeed, required an integration

of all Lean elements rather than a stand-alone application.

In their later work, Anand and Kodali (2010) further developed a framework for
LM implementation in order to identify steps in the implementation to be
consistent with a number of Lean aspects. They suggested ten levels in the
implementation from evaluation to continuous improvement. However, both
frameworks which were developed by Anand and Kodali (2009) and Anand and
Kodali (2010) focused on only LM rather than Lean Thinking. In addition, the
selection criteria that need to be considered when making a decision on the
implementation of Lean tools were not included. However, leadership, cultural
and human aspects which are considered as key elements in change process

(Kotter, 1995b) are presented in these frameworks.

Furthermore, a fundamental mind-set that drives improvement toward Lean
production was suggested by Yamamoto and Bellgran (2010). Four steps in the
mind-set were Reduce, See, Think and Act to set a parameter, discover the cause
of the problem, propose a solution and solve a problem, respectively. Cultural
change and a learning organisation could be reached by implementing this mind-
set. However, this fundamental mind-set was relatively simple and omitted Lean
aspects, i.e. Lean tools and reasons in an implementation which might lead to a

question on how to implement Lean Thinking by following this framework.

Dombrowski et al. (2010) developed the adaptive configuration of a Lean
Production System (LPS) in SMEs. It began from an awareness of LPS benefits,
decision making on implementation, conceptual design by a steering team,
planning for goals, training courses and resource utilisation, pilot project,
implementation process and continuous improvement. The framework of
Dombrowski et al. (2010) is similar to that of Kotter (1995) with a start from a
recognition of the importance of an improvement. However, there was little
discussion about what Lean tools should be implemented in SMEs and how this

configuration was applied.

It can be seen that the above frameworks were developed based on LM in the

production industries instead of focusing on Lean Thinking in both the
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manufacturing and service organisations. In the study of Jaaron and Backhouse
(2011), a model of Lean Thinking which was developed from the service
department in a manufacturing company was suggested. This model focused on
the roles of top management in Lean Thinking implementation. However, Lean
tools and other related factors which might have an impact on the application
were omitted in this model. Thus, it might be only appropriate for the beginning

stage of Lean Thinking implementation.

2.7.7.1.1 Critical evaluation

From the above literature, the existing frameworks have a separate focus rather
than an integrated view. The studies of Pavnaskar et al. (2003), Motwani (2003),
Anand and Kodali (2009), Anand and Kodali (2010), Yamamoto and Bellgran
(2010) and Dombrowski et al. (2010), focused only on the frameworks of
LM/Production instead of Lean Thinking. In addition, these frameworks have
rarely provided information on how to select Lean tools to match specific

situations.

However, it might be concluded that a good framework should comprise of not
only Lean tools but also other supporting elements, i.e. leadership, human

resource management and strategic management as shown in Figure 2-12.

Supporting Lean Thinking

Lean Tools Factors Implementation

Figure 2-12: Significant Lean elements in a good framework
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2.7.7.2 Framework on selection criteria in decision making on Quality

Management (QM) implementation

The existing literature has suggested a framework for the selection criteria which
is used to identify key aspects in decision making on QM implementation.
However, all the literature focuses on various QM approaches, rather than deeply

emphasising Lean Thinking.

According to Bendell (2005), when making a decision on implementation, an
organisation should consider its current situation, environment, organisational
goals and people perception. In general, an organisation should consider
benefits and ease of implementation in the initial stage. After that, organisation
interest and business requirements were considered as the selection criteria.
However, key decision factors should be the primary needs of the organisation.
It can be noticed that key reasons in making a decision on Lean Thinking
implementation are future requirement and current situation of the

organisation.

A selection framework on quality improvement initiatives was developed in the
study of Thawesaengskulthai and Tannock (2008). Fashion setting, payoffs,
strategic fit and organisation fit were four selection criteria which were used in

the process of decision making as shown in Table 2-3.

Table 2-3: Selection criteria in the study of Thawesaengskulthai and Tannock

(2008)
Selection criteria Sub-criteria

Fashion setting Expert suggestion and best practice

Payoffs Benefits of shareholders, company performance, marketing
performance, customer satisfaction, human resources,
improvement of processes, and benefits of organisation

Strategic fit Cost, quality, speed, dependability and flexibility

Organisation fit Capability and readiness of company, possible
achievement, national and organisational culture,
communication and infrastructure
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According to Thawesaengskulthai (2010), both rational and irrational aspects
should be considered when making a decision on the application of QM. Key
motivation factors in implementing QM approaches were derived from the
external and internal environment. In fact, an expert played a significant role in
the quality improvement programmes. The gap analysis approach, which was
concerned with the organisation conditions and expectations, was suggested as

a suitable method in the QM selection.

In the study of Kornfeld and Kara (2013), there were a number of organisations
that failed in the project implementation. This might be because a consideration
of the connection between organisation strategies and projects was misplaced.
In fact, an organisation could achieve continuous improvement if it considered
the right factors when making a decision on what project should be applied.
Kornfeld and Kara (2013) found that the majority of practitioners generally
applied brainstorming and cost-benefit analysis in prioritising the decision
making process. Books, business forums and conferences were also used as

sources of information on continuous improvement projects.

2.7.7.2.1 Critical evaluation

It can be said that due to a report of an improvement from Lean Thinking
implementation, a number of organisations in both private and public sectors
have been interested in this thinking. Therefore, it might be concluded that the
first key reason that is considered in making a decision on Lean Thinking
implementation is a requirement of an organisation to improve their

performance.

Additionally, from the literature review, it was found that not all Lean tools were
implemented in quality improvement processes. In fact, manufacturing and
service organisations selected Lean tools which were appropriate to their
circumstances. In order to be successful in Lean Thinking implementation, it is
important to understand and adapt the concept to be fitted with business
environment (King and Venturini, 2005). Therefore, it might also be said that a
second reason for deciding what Lean tools should be implemented in an

organisation is the current situation of the organisation.
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Furthermore, a number of literatures suggested that consultant’s suggestion,
learning from best practices, books, business forums and conferences were also
used as sources of references in Lean Thinking implementation. Thus, these
aspects can be categorised into an other reason for an implementation of Lean

Thinking and these are the external factors.

Therefore, it can be assumed that three important reasons in Lean Thinking
implementation are future requirements, current situations of the organisation

and external factors as shown in Figure 2-13.

External

Factors

N

\ 4

Reasons for the

implementation

Future Current

Requirements Situations

Figure 2-13: Three important reasons in Lean Thinking implementation

2.8 Overall critical evaluation

According to Alvesson and Sandberg (2011), research questions can be
generated through both “gap-spotting and problematization”. A focus on a
research gap aims to fill shortcomings in the existing literature while
“problematization” is a way of challenging the assumptions of the literature
(Alvesson and Sandberg, 2011). It was believed that this approach could be used

to make a research more meaningful (Sandberg and Alvesson, 2011). This study,
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therefore, identified research questions through both approaches which have no

conflict between them.

2.8.1 Evaluating “Problematization”

In order to evaluate “problematization”, there are six principles in challenging
assumptions of the existing literature (Alvesson and Sandberg, 2011) as shown
in Figure 2-14. In the first step, literature on total quality management, business
excellences and Lean Thinking implementation were identified as the key bodies
of the literature. This current literature was reviewed and evaluated as discussed

in all above sections

1. Identify a domain of literature for assumption-
challenging investigations

4.

2. ldentifying and articulating assumptions underlying the
chosen domain of literature

4.

3. Evaluating articulated assumption

¢

4. Developing an alternative assumption ground

4.

5. Considering assumptions in relation to the audience

n

6. Evaluating the alternative assumption ground

Figure 2-14: Six principles for identifying and challenging assumptions

In stage 2, it is important to identify key assumptions that underlie the domain

of literature. According to Alvesson and Sandberg (2011), there are five
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categories of assumptions which include In-house, Root metaphor, Paradigm,
Ideology and Field assumptions. However, the last three assumptions are not
applicable to this study because the Paradigm assumptions underlie a specific
body of literature on the methodological assumption which is not a main focus
in this study. The Ideology assumptions refer to political, moral and gender-
related assumptions while the Field assumptions represent a set of assumptions
that share by a various theoretical schools on a specific discipline. Both Ideology

and Field assumptions are therefore not related to contexts of this study.

Thus, the In-house and Root metaphor are key assumptions in this research. The
In-house assumptions exist within a particular school of thought while the Root
metaphor assumptions are broader images that are applied to conceptualise a
particular subject matter (Alvesson and Sandberg, 2011). These assumptions
need to be evaluated to identify their challenges in stage 3 then alternative

assumptions should be developed in stage 4.

In this study, it was assumed that Lean Thinking exists is a specific thought in
the quality management school. Therefore, this statement is related to the In-
house assumptions. Womack et al. (1990) claimed that Lean principles could be
applied universally. Lean Thinking could be transferred and applicable to an
organisation regardless of businesses and countries. Therefore, key assumption
of Lean school is on the universal application of Lean Thinking. However, TPS is
considered to be a system that can be a success in a market requiring high
volumes of standardised products (Lander and Liker, 2007). Lean implementers
need to adapt the concept to be consistent with their contextual influences
(Bicheno and Holweg, 2009; Pettersen, 2009). Hence, alternative assumption is

Lean Thinking might not be applied universally.

In addition, Lean Thinking is based on manufacturing efficiency. Lean tools,
technology (Liker and Morgan, 2006), organisation culture (Taj, 2005; Liker and
Hoseus, 2010), human resource, relationship with trust (Liker and Hoseus, 2010)
and selection criteria (Bendell, 2005; Thawesaengskulthai, 2010; Kornfeld and
Kara, 2013) are key elements that lead to a success in Lean Thinking
implementation. Thus, key assumption under the Root metaphor assumptions
is that Lean tools, supporting factors and reasons in the implementation are key

elements in Lean Thinking implementation. In contrast, an alternative
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assumption is a selection of one or more of the above elements is adequate to

reach quality improvement in the implementation of Lean Thinking.

In stage 5 of this research process, both academics and practitioners are key
audiences in the theory of Lean Thinking. From the literature review, there is still
an argument among scholars on the universal application and benefits of Lean
Thinking. Additionally, practitioners still struggle to identify what significant
elements in Lean Thinking implementation they need to be concerned about and
where to begin. Therefore, it might be said that there is still a need to prove the
applicability of Lean Thinking in order to clarify both academic debate and

practical application.

The final stage in identifying and challenging assumptions is an evaluation of
alternative assumptions. In order to do this, research methodologies and
strategies were designed thoroughly which will be discussed in the next chapter

(Research Philosophy and Design).

2.8.2 Identifying Research Gaps and Problems

While interest in Lean Thinking applications is high from practitioners and
scholars, there is still a question of how to implement Lean tools and techniques
in a way which is suited to the particular needs of the business. Additionally,

there is the basic question of where to begin.

According to Pavnaskar et al. (2003), misapplication comes from a vagueness in
the definition of tools, purpose, and implementation which leads to
ineffectiveness of resource utilisation and the reduction of employee confidence
about Lean Thinking application. An inappropriate framework was regarded as
a critical cause of ineffective implementation and a misunderstanding of Lean
concepts (Anand and Kodali, 2010). In contrast, a proper model can assist a
manager as a guideline to be successful in implementation (Anand and Kodali,
2010).

The literature review shows a number of frameworks for Lean Thinking
implementation which were developed in order to guide a practitioner to apply
Lean Thinking successfully. Two categories of Lean Thinking frameworks

(developed in the study of Anand and Kodali, 2009) are described as ‘conceptual
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framework’ and ‘implementation framework’. They defined the former model as
a debate on Lean elements to be included while the latter is categorised as an

implementation method.

Anand and Kodali (2009) claimed that the limitations of a framework of Lean
Thinking application included an incomplete list of Lean elements and lack of a
suggested implementation of Lean aspects in a practical application. They
therefore developed a framework to solve these shortcomings by creating a
model which comprises 65 Lean elements, separates tools, techniques,
procedures and practices, and identifies the relationship between Lean elements
and management levels. However, the framework of Anand and Kodali (2009)
has focused on only LM elements which might work for only the production
sector. In “Lean elements”, tools and human resources management are put
together which might raise the question if this is really a complete list of Lean
aspects. Additionally, Anand and Kodali (2009) do not suggest which Lean tools
are so critical that they have to be applied as the first priority, and so on. They
do not provide a comprehensive framework in Lean Thinking either for the
manufacturing or service industries. Therefore, there is still a major gap in the

existing literature which suggests that further study in needed.

In the further study of Anand and Kodali (2010), “comprehensiveness” and
“abstractness” are two of the indicators used to identify the shortcomings of the
existing frameworks. Anand and Kodali (2010) explained that the term
“comprehensiveness” means the number of LM elements. If the framework
contains more than 30 LM aspects, it is defined as high comprehensiveness. In
contrast, a framework is described as having low comprehensiveness when it
has fewer than ten elements. On the variable of “abstractness”, Anand and Kodali
(2010) judged this on whether a framework is easy to understand and provides
an implementation sequence. If it has clarity, a framework is defined as low

abstract.

Figure 2-15 is developed to present the shortcomings of the existing models or
frameworks for Lean Thinking application by using the list of current models
from the study of Anand and Kodali (2010). Most frameworks provide medium
comprehensive degrees. Only two frameworks provide a high level of

comprehensiveness with low abstractness. Both of them are “conceptual
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frameworks”. Interestingly, there is no implementation framework that has a low

degree of abstractness. Most of them are highly abstract.

“Abstractness”
® “Conceptual Framework”
a
S cac ° “Implementation Framework”
T Ao,
o o °
o a °
[ ]
% o Ao °
3 ° o 4 o a
= o0
= ° b
S o o
Low Medium High “Comprehensiveness”

Figure 2-15: The comparative matrix of the comprehensiveness and

abstractness of Lean Manufacturing Frameworks

(Adapted from Anand and Kodali (2010))

Although Anand and Kodali (2010) developed an implementation framework to
address this shortcoming, by identifying steps in implementing Lean elements,
some guidance as to what criteria should be considered in specific
circumstances are not discussed. In other words, selection criteria which are
used in making a decision on which Lean elements should be used in an
organisation are not included in the framework of Anand and Kodali (2010). In
addition, only LM elements are included in this framework rather than Lean
Thinking aspects. Therefore, it is evident that there are still shortcomings in the
framework as it still does not provide a complete list of Lean tools and reasons

why certain tools are used in a specific environment.

Lean Thinking has been implemented not only in manufacturing companies but
also service organisations. However, both conceptual and implementation

frameworks in the service industry are very rare. The above literature focused
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only on LM which might not work in the service industry as it has a unique
environment compared to production. Hence, existing frameworks on Lean
Thinking implementation in the service industry are limited by being both low in
their comprehensiveness and highly abstract at the same time. In addition, there
is no research that compares and contrasts Lean Thinking frameworks in the
manufacturing sector with those in the service industry. Here again we can see

a significant research gap.

Lean Thinking implementation focuses not only on a set of tools but also on
HRM. It is important to integrate process, people, and tools to create a coherent
system in Lean Thinking implementation (Liker and Morgan, 2006). However, a
number of existing frameworks have little discussion of the human resource in
the implementation (Pettersen, 2009). Indeed, very few of them have pointed

out how people play roles in supporting the application of Lean Thinking.

Furthermore, the current frameworks which have combined Lean approaches
with selection criteria in making a decision on Lean Thinking application are very
rare. Therefore, there is still a question on which selection criteria should be
used when making a decision on which elements or features of Lean Thinking

are best implemented and in what sequence.

2.9 Research Problem

From an evaluation of “problematization”, there are two alternative assumptions
that are planned to be tested in this study. The first assumption is about the
universal applicability of Lean Thinking while the second one is about significant

elements in Lean Thinking implementation.

In the first assumption, there is still an argument about the universality of Lean
Thinking application. Womack et al. (1990) claimed that Lean principles could
be applied in any industries. Lean Thinking has therefore moved application
areas from the automotive industry to organisations in other manufacturing and
service sectors. However, there is still a belief that environments which fit to the
implementation of Lean Thinking are low demand variability, low product variety
(Lander and Liker, 2007) and high volume of repetitive production (Hines, 2009).

Therefore, it is interesting to investigate whether there are any similarities
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and/or differences in Lean Thinking implementation among different

businesses.

The second assumption is planned to test what are important elements in Lean
Thinking implementation. From the literature review, Lean tools, supporting
factors and reasons in the implementation are elements that need to be

considered in order to achieve quality improvement.

It was found that there are many choices of Lean tools to be implemented in
quality improvement processes. Different organisations selected different Lean
tools which were supposed to be appropriate with the organisational
circumstances. However, the problem is it is difficult to know what tools should

be selected and where to start.

In order to be successful in the implementation of Lean Thinking it is important
to consider not only Lean tools but also other supporting factors. This study
categorised and named these supporting factors as organisational management,

intercompany management and human resource management.

In addition, it is also significant to consider the reason for the implementation
in order to select Lean tools and techniques appropriately. From the literature
review, three key reasons in the implementation were categorised and defined

in this study as future requirements, current situations and external factors.

Thus, two key assumptions which are tested in this study are about the

universality and key elements in Lean Thinking implementation.

2.10 Research Gaps

From the literature review, it can be concluded that the existing frameworks on
Lean Thinking implementation still have a number of shortcomings. These
deficiencies include lack of clarity for an implementation sequence and lack of a
comprehensive list of Lean elements which are included in the overall toolbox
as well as little if any discussion of the role of human resources. The selection
criteria in deciding what Lean elements can fit in the specific circumstance are
still missing. Additionally, there are very few frameworks for the service sector.
Indeed, a comparative study on the differences between frameworks in the
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manufacturing companies and those in service organisations is missing. In
Thailand, there is no existing framework for Lean Thinking implementation. Even
if there were good frameworks that have been developed in other countries, they
might not be applicable in a Thai context. Thailand might have different issues

to be managed which might lead to differences in implementation.

Hence, an effective implementation in a real situation is still not proved with
good supporting evidence. Therefore, a further study to develop a

comprehensive model with high clarity is still needed.

2.11 Propositions and Conceptual Framework

Lean Thinking is a systematic thinking that requires the implementation of a
whole organisation (Bicheno, 2008). The Toyota philosophy was based on a good
process that had good principles as well as considering the human element as a
competitive resource that could not be duplicated (Liker and Hoseus, 2010).
Although Lean Thinking is not a set of tools (Bicheno and Holweg, 2009), tools
and technology should be installed in supporting people to continuously
improve their work (Liker and Morgan, 2006). In order to achieve quality
improvement, Lean tools should be combined as the inter-related elements
(Liker, 2004).

However, it was found that, in the literature, both manufacturing and service
organisations selected one or more Lean tools from many choices to implement
in their organisations. Different studies ranked Lean tools differently. A key
reason in a selection might be appropriateness to their business circumstances.
The question is what tools are best suited to these circumstances and where to
begin. Thus, it might be supposed that with many choices of Lean tools an
organisation has to select and prioritise tools that are appropriate to their

circumstances. Therefore, the first proposition is:

Thai BE managers from different organisational groupings prioritise

different choices of Lean tools in the implementation of Lean Thinking.

As discussed above, a key reason which is used in making a decision on the

implementation of Lean tools is appropriateness to the organisational
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circumstances. It might be said that the current situation of the organisation is
one of the selection criteria which are used in making a selection in an

implementation.

A second reason in Lean Thinking implementation is a requirement of an

organisation to improve their business performance.

The other aspects which were used in making a decision on the implementation
of Lean tools are consultant’s suggestion, learning from best practices, books,
business forums and conferences. This study therefore categorises these
aspects as the external factors which is the third important reason in Lean

Thinking implementation.

Thus, it is assumed that current situations, future requirements and external
factors are considered to be significant reasons affecting the implementation of

Lean Thinking. Therefore, the second proposition is:

Current situations, future requirements and external factors are key
criteria used by different Thai BE managers when deciding on which

Lean tools to implement.

Furthermore, in order to be successful in quality improvement it is also
important to carefully consider and manage other supporting elements, i.e.
human resource and organisational culture. In fact, these factors can be both
key success factors which support an organisation to achieve quality
improvement and barriers which lead to a failure in the implementation of Lean
Thinking.

From the literature review, a number of aspects were suggested as key success
factors and barriers in Lean Thinking implementation. This study categorised
those factors into three groups of key success factors which are organisational
management, intercompany management and human resource management.
Additionally, three categories of barriers are organisational management,
human resource and existing resources of the organisations. Both sets of key
success factors and barriers in Lean Thinking implementation are relatively

similar. Therefore, the third proposition of this study is:

Organisational management, intercompany management and human

resource management are significant factors which need to be
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thoroughly managed in order to achieve quality improvement in selected

Thai BE organisations.

Thus, it can be assumed that in order to achieve Lean Thinking implementation
it is important to consider not only a selection of Lean tools but also the reason
for the implementation along with other supporting factors. This study therefore

proposed the conceptual framework as shown in Figure 2-16.

WHY

HOW “ WHAT

Figure 2-16: The conceptual framework of this study

The conceptual framework begins from WHY it is important to do quality
improvement. Similar to the 8-step model of Kotter, the first important step in
leading an organisation to better performance is being aware on a need of
change (Kotter, 1995b). This study proposed that three possible reasons for
doing quality improvement came from future requirements, current situations
and external factors. By considering these aspects, a manager can identify a
need for change or improvement in an organisation. After that, he or she could

propose next effective steps in quality development.

The second element of the conceptual framework is HOW to be successful in
Lean Thinking implementation. In order to reach this, it is significant to consider
and manage other related elements thoroughly. This study proposed
organisational management, intercompany management and human resource
management as important elements in supporting a success in the

implementation of Lean Thinking. These three elements are related to factors in
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the 8-step of Kotter, i.e. communication, human resource management and

strategic management that assist an organisation to achieve a change process.

The last element in the conceptual framework focuses on WHAT Lean tools
should be implemented in an organisation. From the review, organisations
selected one or more Lean tools from many choices to implement in their
organisations. Different studies ranked Lean tools differently. It might be
supposed that an organisation has to select and prioritise tools that are
appropriate to their circumstances. However, the problem is what tools are fitted

with the organisational circumstances and where to begin.

Therefore, the conceptual framework of this study is comprised of three key
elements which are WHY, HOW and WHAT. Therefore, the fourth proposition of
this study is:

In the implementation of Lean Thinking, selected Thai BE managers
consider reasons why it is important to implement Lean Thinking, how
to implement in order to achieve quality development and what tools

should be implemented in an organisation.

These three elements will result in a complete picture of Lean Thinking
implementation which leads to a clear understanding on what elements
constitutes a success in Lean Thinking implementation and how to proceed
follow sequences of the implementation through a process model. In other
words, this model might assist an implementer to understand what elements
need to be considered in the implementation of Lean Thinking and how to start

the process of quality improvement.

It is believed that the above four propositions can be used to answer the
questions or problems of the key assumptions about the universality and key
elements of Lean Thinking implementation. The results of the study will build
on both academic debate and practical application of Lean Thinking. This also
benefits not only scholars but also practitioners who are key audiences in the

theory of Lean Thinking.
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2.12 Chapter Conclusion

Due to an increase of customer expectations, a number of organisations have to
pursue more effective approaches to focus on customer value in order to
improve its competitive advantage through quality management. TQM and Lean
Thinking have been recognised as key strategies in improving organisational
performance and competitiveness in both public and private organisations. In
fact, TQM and Lean Thinking share similar roots from the statistical quality
control of Shewhart and JIT from the Toyota Company in the Japanese quality
evolution. They have similar ideas on continuous improvement and JIT
management as well as no conflict between their objectives. Lean Thinking and
TQM could be combined in order to solve problems continually and improve the
whole of an organisation. Therefore, it is interesting to investigate how Lean

Thinking is implemented alongside TQM.

However, there is still an argument about the universality of Lean Thinking
application among scholars and about what are the significant Lean elements
that need to be considered in order to achieve in a quality improvement
programme. Additionally, there is a question from the practitioners on the
practical implementation, i.e. what Lean tools should be implemented and where

to begin.

From the literature review, it was also found that there are still numerous
shortcomings in the existing frameworks on Lean Thinking implementation. In
general, the existing literature emphasises a separate framework rather than an
integrated model that includes not only Lean tools and human aspects but also
the selection criteria and other challenging factors to be recognised and dealt
with.

This study, therefore, proposed four key propositions to address the research
problems on the universality of possible applications and the most significant
elements of Lean Thinking application. Additionally, research gaps will be filled
by developing a conceptual integrated model which provides a comprehensive
view of Lean Thinking implementation. It is believed that the findings of this
study will provide more evidence to support the academic debate on both issues
and the practical application on how to implement Lean Thinking successfully in

the real circumstances.
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Chapter 3: Research Philosophy and Design

This chapter explains and justifies the options and choices made in research
philosophy and research design. It also identifies the research approach which
includes the methods of both data collection and analysis. This is based on not
only the methodological triangulation from survey, interview and documentation
analysis but also the theoretical triangulation from various professionals in
different positions. The selection of the research design and methodology is

used to fulfil the aims and objectives of this study.

3.1 Research Methodology

Objectivism and subjectivism are the two fundamental philosophical
assumptions which frame a research study. These research philosophies are
then used to determine a research design to be followed in the overall process
of a research project. Thus there are three elements which have to be considered
in the early stage. These are the philosophical assumption, research
methodology and research methods that will be used in the study (Creswell,
2003).

3.2 Research Philosophy

The research process of this study can be explained by Figure 3-1 which is
adapted from Saunders et al. (2009), according to whom a researcher is able to
create a research design which is appropriate to the research objectives if he or
she understands the research philosophy clearly. Two key research philosophies
or assumptions are the worldview of objectivism and subjectivism. The
differences between these two worldviews are based on how they consider the
nature of reality (Ontology) and what constitutes knowledge in the field of study

(Epistemology).
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Philosophies

Positivism
Approaches

Strategies

Action Realism

Research

Deductive

Pragmatism

Grounded
Theory

Inductive

ulti-Method

Ethnography interpretivism

Figure 3-1: An overall research design
Adapted from Saunders et al. (2009) (The choices made are shown in bold)

The research approaches and processes are indeed influenced by both the
ontological and epistemological assumptions (Saunders et al., 2009). Ontology
assists a researcher to identify the reality that exists within the environment of
the study (Maylor and Blackmon, 2005). Objectivist ontology is appropriate to a
study of physical reality while subjectivist focuses on a reality that has been
socially constructed into a pattern concerned with social actors. In addition,
another aspect that needs to be considered is epistemology which focuses on
the consideration of acceptable knowledge in a field of study. Two extreme
epistemological positions in management research are positivism and

interpretivism (Saunders et al., 2009).

Positivism was derived from the philosophy of science (Maylor and Blackmon,
2005). In this philosophy, a researcher is independent from the subject of the
research which is based on an observation of social reality. This external reality
is capable of uninvolved observation by the researcher. The existing theories are
used to develop the hypotheses before formulating a research strategy in the
data collection (Saunders et al., 2009). The positivist tends to associate with a

guantitative approach in which samples from a large population are used to

74



Chapter 3 Research Philosophy and Design

represent the wider populations. Structured methodology is generally applied in
positivism (Gill and Johnson, 2010) along with statistical analysis (Saunders et
al., 2009).

On the other hand, the interpretivist philosophy is based on the understanding
of different viewpoints of humans as social actors. Understanding is not based
on the passive observation of an external reality, rather it is created by the
interaction of the observer and the subject, from which a process of sense
making or meaning is created. Samples and populations are not meaningful in
this worldview. A qualitative approach is generally associated with the
interpretivist in order to understand social actors at a specific time.
Interpretivism is considered to be an appropriate perspective of management

research (Maylor and Blackmon, 2005).

However, one might think that choosing only one paradigm is impractical in an
actual situation. Therefore, pragmatism is an appropriate alternative and uses
positivism and interpretivism in one study in order to gather the advantages of

both philosophies.

According to Saunders et al. (2009), a research question is the most importance
influence on ontology and epistemology. The pragmatic paradigm is the
problem-oriented approach which assesses various inputs within the
phenomenon in a real-world situation (Creswell and Clark, 2011). A mixed
method research is associated with pragmatism in order to reflect both the
objectivism and subjectivism points of view. A researcher integrates the
guantitative and qualitative approaches to understand the phenomenon
(Saunders et al., 2009).

The pragmatic, therefore, is the research philosophy that is the most appropriate
for this study to understand the real situation and propose the research design.
Both quantitative and qualitative approaches can identify which Lean elements
are applied in the award winning organisations as well as looking at how and
why these elements are selected by these kinds of organisation. Additionally,
the deductive and inductive approaches could be combined with the pragmatic
approach. According to Greener (2008), a deductive approach moves from
theory to data collection in order to test the theory. The deductive method is
derived from the scientific research (Saunders et al., 2009) and deductivism

focuses on testing the hypotheses by operating from the general to the specific
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phenomena (Adams et al., 2007). Deductivism requires the operationalization
process to examine the facts quantitatively (Saunders et al., 2009); it therefore
requires a structured approach to control data validation and an adequate size

of sample to generate a conclusion (Saunders et al., 2009).

In contrast, an inductive method aims to build a theory by focusing on the
research contexts (Greener, 2008). It is the philosophy of social science (Maylor
and Blackmon, 2005). The inductive approach derives from an observation of a
real world before generating a conclusion. It is therefore driven by the specific
phenomenon to create a general theory by applying empirical validation (Adams
et al., 2007). In other words, a theory has been developed as a result of data
collection and analysis. In the inductive method, a researcher is a key part of a
research process in order to gain an understanding of human actions in a
particular phenomenon (Saunders et al., 2009). Inductive research is mostly
based on qualitative data and can operate with a small number of samples. In
order to understand a complete phenomenon, mixed methods are applied in the

data collection and analysis (Gill and Johnson, 2010).

When compared to the deductive approach, the inductive method is less
concerned about generalisation and has a higher flexibility to allow a change in
research structure (Saunders et al., 2009). The deductive approach is based on
quantitative data collection which aims to explain causal relationships among
variables while the inductive approach focuses on gathering qualitative data
which are used to understand the research context thoroughly (Saunders et al.,
2009). It can be seen that both the deductive and inductive approaches have
their unique focuses and advantages. In fact, a researcher is able to apply both
quantitative and qualitative data in one study (Creswell and Clark, 2011). Both
methods can be applied in one research in order to complement each other
(Adams et al., 2007). This leads to an understanding of the nature of the problem
and the potential causal relationships between the phenomena observed. Under
the pragmatism philosophy, both deductive and inductive approaches are
applied in order to combine the advantages of the two methods within this study.
This paradigm is therefore the foundation for the research design, strategy and

methods in the next section.
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3.3 Research Purpose and Strategies

According to Saunders et al. (2009), the research purposes, which are mostly
applied in research methods, are exploratory, descriptive and explanatory
studies. Exploratory research is mostly applied in qualitative study (Creswell,
2003) to understand the phenomenon (Saunders et al., 2009). An exploratory
study is carried out to explore the literature, interview experts and conduct focus
groups. A key advantage of this kind of research is its flexibility to change after
finding new data. Descriptive research aims to give accurate information
(Greener, 2008) about people, occasions or situations (Saunders et al., 2009). It
can be a part of either the exploratory or explanatory studies. The explanatory
study places an emphasis on causal relationships between variables (Greener,
2008). Both quantitative and qualitative approaches can be applied in this
research (Saunders et al., 2009). The statistical analysis is conducted to examine
the quantitative data while the qualitative analysis is applied to further explain

the phenomenon.

Consequently, in this study, the exploratory, descriptive and explanatory
researches were applied. The exploratory study was used in finding the related
literature and interviewing managers in the award winning organisations in the
empirical study. The descriptive research was applied in describing how Lean
Thinking was implemented in the existing literature before drawing a critical
evaluation. Both quantitative and qualitative data were collected and analysed in
this study based on the explanatory research. This aimed to identify what Lean
elements were implemented in the award winning organisations in Thailand and
explain how and why these elements are essential in the Thai context. In
addition, the explanatory research was also applied in the model refinement
process in order to prove the validity of the developed model in both theoretical
and practical application. In fact, all three research purposes were integrated in
this study in order to not only gather and analyse the related data but to draw a

complete conclusion on Lean Thinking implementation in Thailand as well.

In order to answer the research questions properly, the survey was selected as

one of the research strategies for this study. According to Gill and Johnson

(2010), a survey is a research strategy that is related to the deductive approach

and can be used to collect a large amount of quantitative data of the same

standard. The sample is then investigated to generalise a conclusion as being
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representative of the population (Creswell, 2003). A survey is mostly used for
exploratory and descriptive purposes (Saunders et al., 2009). Key advantages of
this research strategy are a controllable research process (Saunders et al., 2009)
as well as time and cost saving (Greener, 2008). In a survey strategy, a researcher
can apply questionnaires, structured interviews and structured observations as
the data collection methods (Adams et al., 2007; Saunders et al., 2009).
According to Greener (2008), the semi-structured interview is considered to be
a part of the questionnaire. Hence, both quantitative and qualitative data can be

collected and analysed under the survey strategy.

In addition, another factor that needs to be considered is the period of time in
which to conduct a research. In fact, a research can be done at either a specific
time or a series of times (Saunders et al., 2009). In this study, a cross-sectional
research, which focuses on a study at a particular time, was applied. The cross-
sectional study is associated with the survey strategy in which both quantitative

and qualitative approaches can be applied (Saunders et al., 2009).

Therefore, the survey is the most appropriate research strategy for this study.
This is because one of the research questions of this study aims to examine the
application of Lean Thinking in award winning organisations in Thailand. Based
on the philosophy of Lean Thinking, data were gathered to establish if there
were any consistent patterns between the theory and the real application in the
awarded organisations. In other words, data collection and analysis were
conducted in this study in order to test the claim by Womack and Jones (1996)

on the universal applicability of Lean Thinking.

After that, the findings from the survey strategy were used to develop a
conceptual academic model of Lean Thinking implementation in the Thai
context. In order to refine the developed model, the survey strategy was also
used to gather an opinion from professionals who are experts in quality
management and/or Lean Thinking. This aimed to verify the validity of the
developed model in both theoretical and practical application. As a result, a
finalised model for Lean Thinking implementation as a new theoretical construct
is developed for each industrial sector and a comparative view between the
manufacturing and service sectors is produced. Based on these research

purposes and strategies, the research design is formulated in the next section.
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3.4 Research Design

According to Creswell and Clark (2011), pragmatism is highly appropriate with
mixed-methods research as it allows a researcher to collect a variety of data
types to answer a research question. In mixed-methods research, or
triangulation, a researcher can use various approaches to validate the findings
in one study (Creswell, 2003). According to Saunders et al. (2009), key
advantages of the mixed-methods research are that various research methods
can complement each other in an application. The qualitative data can be used
to further explain a finding from the quantitative analysis. Additionally, the
different research approaches focus on the unique research areas. Thus, a
combined use of different research strategies may result in a complete

understanding of both quantitative and qualitative issues.

Triangulation, or mixed methods, is the use of multiple sources of data
collection in one study (Saunders et al., 2009). According to Denzin (1978), there
are four types of triangulation: data, investigator, theoretical and
methodological approaches. However, the first two are not applicable to this
study because the data triangulation uses various data sources on a comparable
number of stakeholders in an analysis (Guion et al., 2011) while this study is
limited by a small number of participants in each group. In addition, only one
researcher is responsible for this study therefore the investigator triangulation
is not applied because it involves more than one researcher to gather and
analyse the data (Denzin, 1978). Theoretical and methodological triangulations

are, therefore, the most appropriate methods to be applied in this research.

In the methodological triangulation, a researcher gathers and combines the
results from quantitative and qualitative approaches to the interpretation
(Denzin, 1978). This could help the researcher to validate the initial findings.
The differences between quantitative and qualitative approaches are generally
explained by the data collection methods. The quantitative approach focuses on
statistical data and analysis while the qualitative method aims to interpret the
descriptive data. In addition, theoretical triangulation is applied in the
refinement process (later in Stage 4) which uses various professionals in
different positions (Guion et al., 2011) to critique the developed model.
Feedbacks from the experts are compared to establish the validity of the

developed model.
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In this study, both inductive and deductive approaches are applied. As shown in

Figure 3-2, this research design is divided into four stages which are associated

with the research objectives, as shown in Table 3-1.

Table 3-1: An association between the research objectives and stages of research

design

Research Objectives

Stages of Research Design

1. To determine and compare which
aspects of the Lean toolbox are widely
implemented in the Business Excellence
(BE) organisations.

Stage 1:
Reviewing the existing literatures to
identify research problems, gaps and

a conceptual model.

2. To identify key decision criteria used
by the BE managers in selecting which
aspects of the Lean toolbox to
implement.

3. To explore how these managers
support human resource roles and
manage other important factors in their
implementation of Lean Thinking.

Stage 2:
Designing the research structure,
collecting and analysing the data

(Theory Testing).

4. To define critical Lean elements that
support an achievement in quality
improvement in these contexts.

Stage 3:

Developing the implementation
model (Theory Building).

5. To refine, validate and develop the
research model for Lean Thinking
implementation.

Stage 4:
Validating and refining the

implementation model

(Theory Testing).
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In Stage 1, literature on TQM, BE and Lean Thinking implementation were
critically evaluated to understand the current state of the academic debate. A
literature review is a critical evaluation of the existing researches that are related
to the research project (Gill and Johnson, 2010). This aims to not only determine
the relationship of the previous studies to the project but also to identify
strengths and weaknesses of the existing literature (Maylor and Blackmon,
2005). Hence, a thorough analysis of the literature results in a number of
advantages (Maylor and Blackmon, 2005; Gill and Johnson, 2010; Robson, 2011)

including:

- To identify gaps in the previous researches - a requirement in a further
study.

- To describe and analyse the patterns and findings of the existing
literature in order to propose the research questions.

- To develop a knowledge and understanding of the research topic.

- To formulate appropriate research methodologies and strategies in data
collection and analysis.

- To prevent duplication in the study and any mistakes in conducting the

research.

In this study, the TQM, quality awards, BE and Lean Thinking were identified as
key terms in searching for previous research. Key sources of the reviewed
literature are books and academic journal articles. They were searched for via
Webcat and DelphiS which are in a computerised database at the library of the
University of Southampton. In this study, the related literature was summarised
and critiqued on its strengths and weaknesses. After that, these previous
researches were compared and contrasted in order to identify the similarities

and different points of view among them.

After reviewing and analysing the existing literature, research problems and
gaps were identified prior to proposing a research question. This background
allowed the creation of a conceptual framework to begin the process of data
analysis and model refinement, development and validation. In other words, the
conceptual framework was developed based on the literature review in order to
test the theory - an approach associated with the deductive approach. Thus, a
conceptual model on the appropriateness of Lean tools in a Thai context was

created to examine the universal application of Lean Thinking.
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In Stage 2, research philosophy and research design are explained. This
identifies the research approach which includes the methods of both data
collection and analysis. Pragmatism was applied in this study as explained in the
above section. Both deductive and inductive approaches can be used under this
research philosophy in order to not only test the theory but develop it as well.
In addition, the mixed methods research which includes quantitative and

qualitative methods was applied under the survey strategy.

The selection of the organisations to include in the study and the selection of
potential respondents is also described. The targets of this study are managers
who operate in the organisations that received a Thailand Quality Award (TQA)
and/or Thailand Quality Class (TQC) during 2002-2012. This aims to understand
how Lean Thinking was implemented alongside TQM in the BE organisations in
Thailand. A methodological triangulation method was applied in the data
collection in this stage. Three key kinds of data collection are by questionnaire,
semi-structured interview and communication analysis. Both quantitative and
qualitative data are used to effect a methodological triangulation in the data
collection processes. Documentary analysis of company communications is the
third approach used. The collected data were then analysed quantitatively and

qualitatively.

The findings from the questionnaire, interview and documentary analysis are
finally integrated into one dataset to describe the Lean Thinking implementation
in the award winning organisations. A cross case data analysis examines if there
are any differences to indicate if Lean Thinking has been implemented
differently, depending on which sector the company comes from. This stage also
provides a discussion of the quality management, motives, critical success
factors and barriers to implementation. From these empirical findings can be
drawn the conclusions to address the first three research objectives on Lean
toolboxes, decision criteria and human resources in the Lean Thinking
application. It can be said that data collection and analysis in this stage are based
on the deductive approach that aims to test the theory. In this stage, the
universality of the Lean Thinking application was examined. The empirical
findings were later used to develop a more complete model of Lean Thinking

implementation as part of Stage 3.
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In Stage 3, a model of Lean Thinking implementation is developed as a new
theoretical construct. The findings in the previous stage are evaluated and used
in proposing the model. This relates with the inductive approach that places
emphasis on the theory building. Additionally, the research design in this stage
aims to address the third research objective in defining critical Lean elements
that support an achievement in quality improvement. It was found that three
Lean elements play significant roles in achieving quality improvement: Lean

tools, decision criteria and supporting factors.

The developed model therefore identifies not only critical Lean elements but also
the selection criteria which should be used when making a decision on an

implementation.

In the Lean toolboxes, 30 Lean tools were categorised into three groups: Core,
Consideration and Niche tools, based on the frequency of the implementation in
the award winning organisations in Thailand, as explained in the findings
chapter. While decision criteria that were used in deciding on the Lean Thinking
application of the TQA and/or TQC organisation units were grouped into
strategic planning, organisation readiness and external suggestion. In addition,
the factors in either or both of the internal and external environments which can
affect an application of Lean Thinking, are defined in the model. These factors
are defined in this study as people, organisation, communication and business
partner. The three critical Lean elements of tools, decision criteria and
environment that support an achievement in quality improvement were placed
in the model of this study. Importantly, a different model for each of the service

and production sectors is introduced and explained.

Finally in Stage 4, two major tasks are accomplished. This aims to address the
last objective of this study of refining, validating and developing the research
model for Lean Thinking implementation. The research design in this stage is
associated with the deductive approach that focuses on testing the theory.
Firstly, the evaluation of the model (developed by the researcher utilising the
data from Stage 3) is done through a comparative analysis of the existing
frameworks and theory. A number of key frameworks or models of Lean
Thinking; i.e. the five principles of Womack and Jones (1996) and the Toyota Way
of Liker (2004) were compared and contrasted to the model of this research. In

order to prove the validity of the developed model, the effectiveness of the
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implementation of the award winning organisations in Thailand was also

investigated.

This developed model is further refined by interaction with professionals in Lean
Thinking and TQM. The theoretical triangulation is applied in the refinement
process in which a number of experts in various positions play roles in evaluating
the developed model. These validation professionals are scholars, consultants
and executives. The academics are specialised in operations management,
supply chain management, quality management and/or Lean Thinking and work
in universities in Thailand. The remainder are managers and/or internal
consultants who operate in the award organisations in Thailand. They are in both
the manufacturing and service sectors. These practitioners are also the

participants in the empirical study in Stage 2.

The online questionnaire which was presented with the developed model was
applied to obtain the experts’ opinion. All the gathered data are then used to
refine the model and experts’ feedback is compared and contrasted to establish
the validation of the developed model. As a result, a finalised model for Lean
Thinking implementation as a new theoretical construct is developed. This
theoretical model is then ready for testing and further development in new
research but constitutes the main deliverable and achievement of the research

objectives and the filling of the research gap.

Finally, the overall research outcomes are discussed and the research project
concluded. The contributions of the study to the development of academic
discussion and to potential practical application are discussed. The limitations
in the study are recognised and suggestions made to address them in any future

work whose need has been realised in the process of concluding this research.

3.5 Chapter Conclusion

An understanding of research philosophy is important to be able to design
effective research strategies, which are appropriate to a particular study. In this
study, pragmatism is the most suitable to understand the real situation and
propose the research design. This is because it can gather together the

advantages of both positivism and interpretivism in one study. Additionally,
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deductive and inductive approaches can be combined in a pragmatic approach
(Creswell and Clark, 2011). A mixed method research is therefore associated
with pragmatism in order to reflect both the objectivism and subjectivism points
of view. In fact, key research purposes of this study are to explore, describe and
explain the implementation of Lean Thinking in the award winning organisations

in Thailand and these methodological choices are therefore most appropriate.

In this study, theoretical and methodological triangulations were applied. Both
guantitative and qualitative data were collected through questionnaires, semi-
structured interviews and documentation in this study, within the survey
strategy. The qualitative data can be used to further explain a finding from the
guantitative analysis. In the data collection, an organisation which had achieved
the Thailand Quality Award (TQA) and/or the Thailand Quality Class (TQC) was
selected as the target of the study. Learning from best practice organisations is
one of the effective approaches to improve performance (Stuart et al., 2002).
The processes in this study are divided into four stages: establishing the
conceptual model, designing the research structure, developing an
implementation model of Lean Thinking, and finally refining and validating the

developed model.
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Chapter 4: Data Collection and Analysis

This chapter aims to report on how the empirical data of Lean Thinking
implementation in the selected manufacturing and service organisation units
were collected. As described in the previous chapter, the triangulation of data
collection was used in this study. Questionnaire, semi-structured interview and
documentation were the three key sources of data collection in the empirical
study while theoretical triangulation was applied in the model refinement
process. Along with data on what Lean tools were used, data about the quality
management, motives, critical success factors and barriers in the

implementation process were also gathered.

4.1 Data Collection

Using mixed methods, a researcher can apply all available data collection tools
in order to combine and use the best features of each of the research data
collection and analysis tools. The key advantage of the qualitative data collection
is that it assists a researcher to understand and interpret the related contexts as
understood by the respondents and interpreted by the researcher (Creswell and
Clark, 2011). On the other hand, the major strength of the quantitative data
collection is that it can gather a large number of samples in the same standard
way and in theory this process can be replicated by another researcher with other
respondents (Bryman and Bell, 2007). This is not achievable in the same way

using qualitative methods.

In the data collection procedure under a mixed method research, both
guantitative and qualitative data collection methods needed to be designed
thoroughly. It is important to plan the sampling procedures in the earliest stage
(Creswell and Clark, 2011). Purposeful and non-probabilistic samplings were
selected as the qualitative and quantitative samplings in this study, respectively.
According to Creswell and Clark (2011), purposeful samples are selected
deliberately because of their experience regarding a particular concept while
non-probabilistic sampling is chosen due to the availability of the samples. The
organisations that achieved the Thailand Quality Award (TQA) during the years

2002-2012 therefore were selected as the target of this study and as the
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purposeful samples due to their capabilities in quality management. In addition,
all 38 TQA recipients during the years 2002-2012 were contacted to request
their participation as the non-probabilistic sampling in this study. In effect a
complete census of all winners was attempted but in the outcome a

representative, non-probabilistic sample was obtained.

4.1.1 Data Collection Methods

After evaluating all possible data collection methods, multiple sources of data,
both quantitative and qualitative data, were triangulated and supported the data
analysis. As explained in the previous chapter, both primary and secondary data
were applied in this study. The primary data were gathered not only from
questionnaires but also semi-structured interviews while the secondary data
were taken from documentation. These included: company annual reports,
newsletters, company documents, business magazines and quality award

publications; organisation websites were also used as sources of secondary data.

Thus, the three key sources of collected data were questionnaires, semi-
structured interviews and documentation. Under multiple sources of data
collection, the researcher was able to seize and combine advantages of each
approach. The questionnaire was applied to gather quantitative data by using
closed-ended questions which were based on a predetermined order of
questions (Creswell and Clark, 2011). It is appropriate to use a standard question
to investigate organisational practices in different phenomena (Saunders et al.,
2009). This study therefore applied the online questionnaire as the self-
administered questionnaire which was to be completed by the respondents
(Saunders et al., 2009). This is because the targets of this study are executives
in organisations that achieved the Thailand Quality Award (TQA) during the years
2002-2012. Although there is a natural limitation on distance, they have the
ability to access the Internet and be contacted via e-mail effectively. In this case,
it is more likely that the response rate from the right person will be high
(Saunders et al., 2009). Therefore, the online questionnaire was applied to

gather quantitative data from the award winning organisations in Thailand.

Saunders et al. (2009) also suggested that questionnaires can be used more

efficiently if combined with other data collection methods. The semi-structured
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interview as the qualitative data collection method therefore was applied in this
study to converge with the questionnaire. The semi-structured interview is a
series of open questions which provide a question guide while also allowing an
interviewee to describe a situation to extend an answer (Greener, 2008). This
kind of interview can be used to answer the why-question in order to explain
what has been found from the use of the questionnaire (Saunders et al., 2009).
Findings from both questionnaires and semi-structured interviews were

combined to identify and clarify Lean Thinking implementation in Thailand.

Documentation, as the source of secondary data, is also used in this study. Both
gualitative and quantitative data were gathered from the documentation. The
documentation can be used in both descriptive and explanatory research
(Saunders et al., 2009). The written materials were used in this study in order to
support the primary data which were gathered from the questionnaires and
semi-structured interviews. These secondary data include company annual
reports, newsletters, company documents, business magazines, quality award

publications and organisation websites.

In the first stage, the website of the Office of Thailand Quality Award
(www.tga.or.th) was accessed in order to collect information on the award

winning organisations. After that, further information for each TQA recipient was
collected through their websites. Company newsletters, documents and
business magazines were received during the interviews while quality award
publications were requested from the Office of Thailand Quality Award. These
materials might point out the quality management journey of the award winning
organisations which can be used to support the findings from the primary
sources. Additionally, company annual reports which were used in the financial
analysis were gathered from the Department of Business Development, the
Ministry of Commerce in Thailand to identify their organisational performance

after the implementation of Lean Thinking.

As an exploratory piece of work, gaining insight from a few key respondents
allows the framing of the questions and the form of data gathering to emerge.
Using mixed methods, a survey assists a researcher to understand a broad view
of Lean Thinking implementation which leads to an investigation in more depth

through an interview (Creswell, 2003). Within this study, both qualitative and
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guantitative data therefore are triangulated in the data collection in order to

address the research objectives as shown in Table 4-1.

Table 4-1: Research objectives and sources of data

Research objectives Source of data

To determine and compare which aspects of the Lean Survey
toolbox are widely implemented in the Business

Excellence (BE) organisations.

To identify key decision criteria used by the BE Interview
managers in selecting which aspects of the Lean toolbox

to implement.

To explore how these managers support human Interview
resource roles and manage other important factors in

their implementation of Lean Thinking.

To define critical Lean elements that support an Survey and interview

achievement in quality improvement in these contexts.

To refine, validate and develop the research model for Survey, documentation
Lean Thinking implementation. and allied to literature
findings

4.1.2 Data Collection Procedure

According to Stuart et al. (2002), learning from a well-known organisation which
has a good performance is worthwhile. The targets for this study are
organisations that achieved the TQA during the years 2002-2012. Learning from
these best practice organisations is one of the choices for companies wishing to
improve their organisational performance. It is important to note that a number
of TQA receivers are departments or business units. Therefore, in this study the

term ‘organisation unit’ is used to refer to each award recipient.
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4.1.2.1 Data Collection Phase 1 (Empirical Study)

In the beginning stage, the researcher visited the website of TQA (www.tga.or.th)

in order to search for lists of the award recipients and contact details. The total
numbers of potential companies to be included were 38 organisations (TQA,
2013b). All organisations which achieved the TQA during 2002-2012 were
contacted to request their participation in this study. The time schedule for the

data collection phase 1 is shown in Table 4-2.

Table 4-2: Time table for the data collection processes (Phase 1: Empirical Study)

2012

Tasks
Mar | Apr | May | Jun | Jul | Aug | Sep | Nov

Contact TQA recipients

Receive an acceptance

Send a questionnaire

Follow-up the questionnaire

Receive survey response

Setting of interview timetable

Conduct the interviews

Collect related documentation

Firstly, the researcher made a telephone call to the quality manager of each
organisation to ask for their participation. Twenty-five TQA achievers were
interested in participating in this study; however, the remainder refused to join
this research at this stage. Key reasons given for not participating was that at
that time (2012) they had changed to apply other quality management
approaches, for example quality assurance for specific business, rather than the
continued use of TQA assessment criteria. Although the researcher attempted
to persuade them to share their experiences in quality improvement by
explaining the benefits of the participation, they insisted they would not
participate. The willingness to participate in the study is the most important to

make any real progress. In addition, 25 of the 38 TQA achievers is a good
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number and represents the majority of the award winning organisations.

Therefore, the researcher continued to the next stage with 25 TQA recipients.

For the 25 organisation units which were interested in the study, a formal letter
was sent mostly to top management to inform them about the researcher, the
research process and the confidentiality policy. It also asked the target
organisations to participate in the study. (A copy of the letter is shown in
Appendix A). The researcher aimed to elicit responses from not only top/senior
management but also middle managers who are in either production or quality
management. Key reasons for selecting these people as the target of this study
are their experience in quality improvement in proposing a policy on quality
development, implementing quality management approaches or supporting an
application of quality approaches. It was to be expected that these people were
able to identify what were important quality aspects and explain why those

elements were selected in their organisation units.

After the TQA recipients received the letter, a number of them took
approximately a month to make a decision. However, some organisation units
spent up to two months in decision making. During this time, a telephone call
was used to follow-up the contact. From a total of 25 award winning
organisations which were contacted via the formal letter, 22 of them agreed to
participate. Therefore, the participants in this study are approximately 57% of
total TQA recipients. In fact, the researcher aimed to obtain an acceptance of at
least 50% of TQA recipients. Thus, the sample size number exceeded

expectations and represents the majority of the award winning organisations.

After an agreement to participate in the study, the researcher and key contact
person made an arrangement for the application and return of the questionnaire
and setting of the interview timetable. The questionnaire was created using the

iSurvey (www.isurvey.soton.ac.uk/4963) as the online survey, as shown in

Appendix B.

Questions which were used in questionnaire were designed thoroughly based on
the literature review. There are two sections of the questionnaire in which the
first part aims to gather general information of the award winning organisations.
The second section of the questionnaire was proposed to collect data about
quality management in the TQA organisations. As shown in Table 4-3, questions

that were used to collect information about quality management in the
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questionnaire were derived from several sections of the literature review in
Chapter 2.

Table 4-3: A link between questions in the questionnaire and literature review

in this study

Questions in the questionnaire Sections in the Literature Review

Section 2.7: Lean Thinking implementation

The application of Lean tools
2.7.1: Lean Thinking in manufacturing

2.7.2: Lean Thinking in service

The application of quality activities 2.7.3: Lean Thinking implementation in
Thailand

Section 2.7.7.2: Framework on selection

R ns for lying Lean Is an N . .
easons for applying Lean tools and criteria in decision making on QM

li iviti . .
quality activities implementation

Goals in the application of Lean Thinking Section 2.7.4: Goals and benefits of Lean
Thinking implementation

Improvement after the application

) o Section 2.7.5: Key Success Factors (KSFs) in
Key Success Factors in the application o )
Lean Thinking implementation

o o Section: 2.7.6 Barriers and solutions in
Barriers in the application o )
Lean Thinking implementation

According to Saunders et al. (2009), the online questionnaire can be used to
assist a researcher to gather data from a target which might be difficult to access
and the data are then automatically stored electronically. In the pre-survey
period, the researcher was in the United Kingdom while the target organisations
were in Thailand. The online questionnaire, therefore, was the most appropriate

medium for collecting data from the targets. In addition, the online survey would
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prevent the researcher from missing any returned questionnaires lost in the
overseas mailing post. It also assisted the researcher in following-up the number

of survey respondents electronically.

The online questionnaire in this phase is comprised of both open-ended and
closed-ended questions. The first type of questionnaire can be used to assist a
researcher to interpret data effectively (Saunders et al., 2009). The open-ended
questions are appropriate to gather a detailed response in order to understand
the phenomenon clearly. On the other hand, responses from the closed
questions can be used in a comparative analysis due to their predetermination
(Saunders et al., 2009). In this study, list, category, ranking and rating questions
were applied as the closed-ended questions in the online questionnaire in order

to combine advantages of these types of questions.

List questions allow a respondent to consider all potential alternatives before a
selection. In contrast, a respondent can choose only one appropriate answer in
the category questions (Greener, 2008). These two kinds of the closed questions
were used to collect the organisational information of the respondents.
Furthermore, Ranking questions were asked respondents to place Lean tools and
activities in an important order. Five-Likert scale was used in the rating
questions. The frequency scale (from always to never application) was applied in
the questions about the frequency of the implementation of Lean tools and
activities in the award winning organisations. Additionally, the agreement scale
(from strongly agree to strongly disagree) was used to ask the respondents’
opinion on not only reasons and goals in and improvements from an application
but also important factors that might support and/or obstruct an achievement

in quality development.

The hyperlink to the questionnaire was initially sent via an e-mail to the key
contact person and was then allocated to the person responsible for quality
improvement in that organisation. According to Saunders et al. (2009), a
researcher should do the first follow-up one week after emailing a questionnaire
to a target. However, in this study the first follow-up was done after three weeks
without any response due to a consideration of Thai culture. After that, the
second and third follow-ups were done six and nine weeks respectively after the
first sending of the questionnaire via both e-mail and a telephone call. Indeed,

the majority of the organisation units responded to the questionnaire after they
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received the first follow-up. Totally, it took 22 weeks to receive 20 responses on

the survey.

Table 4-4: A link between questions in the interview and literature review in

this study

Questions in the interview

Literature Review

Background of quality management

Section 2.7.3: Lean Thinking
implementation in Thailand

The application of quality tools and
activities

Section 2.7: Lean Thinking implementation
2.7.1: Lean Thinking in manufacturing
2.7.2: Lean Thinking in service

2.7.3: Lean Thinking implementation in
Thailand

Reasons for applying quality tools and
activities

Section 2.7.7.2: Framework on selection
criteria in decision making on QM

implementation

Improvement after the application

Section 2.7.4: Goals and benefits of Lean

Thinking implementation

Human resource management

Section 2.6: Lean Thinking

Key Success Factors in the application

Section 2.7.5: Key Success Factors (KSFs) in

Lean Thinking implementation

Barriers in the application

Section: 2.7.6 Barriers and solutions in
Lean Thinking implementation

A list of the interview questions, as shown in Appendix C, was sent to the contact

person prior to the interview. Questions in the interview were designed carefully

in order to not only gather the information on quality management and Lean
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Thinking implementation in the award winning organisations in Thailand but
also validate the results of the survey questionnaire. Similar to questions in the
questionnaire, the interview questions were proposed based on literature review

in Chapter 2 as shown in Table 4-4.

The interview was planned as a semi-structured interview in which interview
questions are designed and sent to the participants before a meeting. If an
interviewee raised any interesting issues, additional questions were asked for
further details. The researcher requested the same person to both respond to
the questionnaire and participate in an interview. This is because the researcher
aimed to confirm and validate the survey results by using the interview. If the
questionnaire and the interview were responded to by the same person, it was
more likely that he or she would provide a highly consistent response. However,
a willingness to take part in the research is the most important to make progress
in the study. Although the responses in both methods from the same person
were requested, some organisation units provided different people for the
survey and interview. However, one can work on the assumption that any
implementation from the same organisation has to have a degree of alignment
across its managers. Despite receiving the responses from different people, the

answers should therefore be almost the same as being given by the same person.

Both the questionnaire and the semi-structured interview guide had a carefully-
designed format in order to achieve reliability and validity across the multiple
case studies. All participating organisations received the same sets of
questionnaire and interview questions. The questionnaire contained both
English and Thai languages to ensure that the respondents had a clear
understanding of the questions. The questionnaire was pilot tested for
comprehensiveness and clarity by experts who are both scholars and
practitioners in quality management. The pilot questionnaire which was created

using the iSurvey (www.isurvey.soton.ac.uk) as the online survey contained both

English and Thai languages. Its hyperlink was sent via an e-mail to ten academics
and ten managers who are in either production or quality management. The
majority of them provided feedback on the consistency between English and Thai
languages, flow and relatedness of the questions as well as any identified
problems in responding to the questionnaire. All feedbacks were used to

improve the questionnaire before sending it to the target organisation.
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4.1.2.2 Data Collection Phase 2 (Model Refinement)

After all designed data were collected, they were analysed quantitatively and
qualitatively. Both quantitative and qualitative findings were merged into one
dataset to debate the universality of Lean Thinking applications in Thailand.
After that, a model on Lean Thinking implementation was developed in order to
understand how Lean Thinking has been implemented alongside Total Quality
Management. In order to refine the developed model, a review from both
academics and practitioners who are experts in quality management and/or Lean
Thinking was designed for this study. As explained in the previous chapter,
theoretical triangulation is applied in the refinement process which uses various
professionals in different positions (Guion et al., 2011) to critique the developed
model. The feedbacks from the experts are compared to establish the validation

of the developed model.

In the refinement process, both open-ended and closed-ended questions were
designed thoroughly to collect useful evaluation from experts. As the close-
ended questions, listing questions were used to ask the experts’ opinions on
Lean elements in the developed model. In addition, rating questions were used
to weight the degree of importance of each Lean element in the developed
model. On the other hand, the open questions were also used in the online
questionnaire in order to collect the detailed data. In other words, the reviewers
can clearly explain their evaluation on the model of this study through an answer
of the open-ended questions. Thus, this kind of question was applied to deeply
understand reasons for an evaluation of the experts in order to interpret data

effectively.

Due to the industrial uniqueness, the refined questions for practitioners in the
manufacturing and service organisation units were put differently in order to
match the particular application in each industry. Hence, three sets of questions
were proposed, i.e. for academics, practitioners in the manufacturing business
and practitioners in the service sector. These sets of questionnaires were

designed by using the iSurvey (www.isurvey.soton.ac.uk) as the online survey. In

this phase, the targets are experts who work in Thailand. The online
guestionnaire, therefore, was the most appropriate medium for collecting data

from the targets. This is because the online questionnaire can be used to gather
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data from a target which might be difficult to access and those data are then

automatically stored electronically (Saunders et al., 2009).

In this data collection phase, the pilot questionnaire was also applied. It was

created by using the iSurvey (www.isurvey.soton.ac.uk) and contained both

English and Thai languages. Its hyperlink was sent via e-mail to ten academics
and ten managers in quality management for them to review the questionnaires.
All feedbacks, which included consistency between English and Thai languages,
flow and relatedness of the questions as well as any identified problems in
responding to the questionnaire, were used to further develop the questionnaire

before sending it out to the targets.

Table 4-5: Time table for the data collection processes (Phase 2: Model Refinement)

2014
Refinement Processes

Apr | May | Jun | Jul | Aug | Sep | Oct | Nov

Contact professionals to review the model —
Send the developed model to review #

Follow-up the review of the developed model

Receive feedback from the professionals

Analyse data from the refinement questions *

Refine the developed model

The time schedule for the data collection phase 2 is shown in Table 4-5. After
the refinement questions were redesigned completely, 22 TQA executives who
participated in responding to the questionnaire and/or semi-structured interview
were contacted again via e-mail and telephone call to request their participation
in refining the developed model. Thirteen of them are in the service sector, the
remainder in the manufacturing business. They are both managers and internal
consultants in the award winning organisations in Thailand who have roles as
practitioners in quality improvement. The advantages of using the same
practitioner in both the initial data collection and refinement processes are not
only to validate the applicability of the proposed model but also to prove the
accuracy of the empirical findings used in the model development. In other

words, this aims to in order to build credibility of the developed model.
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In parallel, the researcher visited the websites of several universities in Thailand
in order to search for contact details of academics who are experts in operations
management, supply chain management, quality management and/or Lean
Thinking. In order to request their participation in the refinement processes, ten
academics from either industrial engineering or management science were
contacted via e-mail and telephone call. The advantages of using scholars in
refining the proposed model are that they can provide useful ideas from a
comparison between the proposed model and the existing literature and/or the
possible application in Thailand. Additionally, the wuse of theoretical
triangulation, which requests an evaluation from different professionals to
critique the developed model, results in gaining several perspectives which are
based on both conceptual and implemental contexts. These could provide

worthwhile ideas that would be used to refine the developed model effectively.

After the above experts agreed to participate in this study, the hyperlink of the
online questionnaire was sent via an e-mail to the targets. In the model
refinement process, the particular sets of questionnaire for the academics and
practitioners were developed. As shown in Appendix D, the questionnaire for the
academics was created using the iSurvey as the online survey

(www.isurvey.soton.ac.uk/11709). In addition, due to the uniqueness of the

industrial sector, the refinement questions for practitioners in the
manufacturing and the service organisation units were designed differently by
using the iSurvey. The questionnaire for the manufacturing business

(www.isurvey.soton.ac.uk/11957) is shown in Appendix E while that for the

service sector (www.isurvey.soton.ac.uk/11967) is shown in Appendix F.

Questions in the questionnaire in the model refinement process were also
designed prudently in order to gather opinions of professionals about the
developed model. Indeed, the model of this study was developed to not only fill
gaps in the literature but also answer research problems in an academic debate.
Thus, questions in the questionnaire in this stage were mainly based on the
literature review section 2.7.7.1 Framework on Lean Thinking implementation
and section 2.8.2 Identifying Gaps in Chapter 2. Particularly, the
comprehensiveness of the Lean elements, an ease to understand and a
possibility in the implementation were used as significant criteria in evaluating

the developed model in the refinement process.
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In this study, the first follow-up was done two weeks after sending a
questionnaire to a target, in deference to the Thai culture, although Saunders et
al. (2009) suggested doing this one week after an e-mail. After that, the second
and third follow-ups were done four and six weeks respectively after the first
sending of the questionnaire via both e-mail and telephone call. Indeed, the
majority of the participants responded to the questionnaire after they received
the first follow-up. In total, it took seven weeks to receive 25 responses to the
online questionnaire. The collected data in this stage were used to refine and
develop further the proposed model in order to provide a complete focus on

Lean Thinking implementation.

4.2 The participants of this study

The targets of this study are executives who have experience in quality
improvement in the quality award winning organisations in Thailand. All
Thailand Quality Award (TQA) recipients during 2002-2012 were contacted
through e-mail and/or telephone to ask for the participation in this study.
Approximately 57% of the total recipient population agreed to participate in this
study. Their willingness to take part in the research is most important in order
to make progress in the study. In fact, the researcher aimed to obtain an
acceptance from least 50% of the TQA recipients. Thus, the number in the sample
size reaches expectations and is a good number as it is the majority of the award

winning organisations.
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Table 4-6: General information on the participants

Note: * TQA: Thailand Quality Award, TQC: Thailand Quality Class, TLA: Thailand Lean Award

NO. Study Response Quality Award* Industry Category Nationality
Participants . . . Government State Private 100% Joint
Survey gz TQA TQc i P Service Organisation Enterprise Organisation | Thai Owner Venture
1 AA v v v - B v v v
(Thai-India)
2 BB v v v v = v v v
3 CC v v v v B v v v
4 DD v v v v = v v v
5 EE v v o v o v v v
6 FF v v = v = v v v
7 GG v v B v B v v v
8 HH v o o v o v v v
9 Tl v v = v = v v v
10 JJ v v o v o v v v
11 KK v v = v = v v v
12 LL v v o v o v v v
13 MM v v = v = v v v
14 NN v v = v = v v v
(Thai-Japan)
15 [eYe) v v - v - v v v
16 PP v v - v - v v v
17 QQ 7 7 B 7 B 7 7 7
18 RR v - v - v v v
19 SS v - v - v v v
20 TT R v - v v v v v
21 uu v v - v v v v v
22 VvV v v - v v v v v
Total 19 21 4 21 3 9 13 3 1 18 20 2
Total 22 22 22
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In order to keep the participants’ identity anonymous for reasons of
confidentiality, double capital letters, from AA to VV, are assigned to each
organisation unit. In addition, it is important to note that a number of TQA
recipients are departments or business units. Therefore, in this study the term
‘organisation unit’ is used to refer to each award recipient. As shown in Table
4-6, 19 and 21 of the award winning organisations participated in the survey

and interview, respectively.

Four organisation units have won the TQA; however, three of them had received
the Thailand Quality Class (TQC) award before the TQA. A total of 21 business
units that participated in the study have received the TQC. Nine participants are
in the production sector while the remainder are in service industry. The
participants in the production sector are in paper, chemicals and plastics,
cement, fibre and product and food industries. The 13 organisation units in the
service sector operate in education, telecommunications, energy, payment
services, hospitals, maintenance and retailing industries. The majority of the

participants are private organisations that were founded by 100% Thai owners.

As shown in Table 4-7, it can be seen that only organisation AA received a TQA
at the first attempt. While, three other TQA winners which are DD, CC and BB
won the TQC at the second, third and fourth attempts, respectively. These three
organisation units applied for the award in subsequent years until they achieved
the TQA. In fact, 18 study participants won the TQC without reaching the TQA.
The majority of the TQC winners applied for the award in the following year
except for one organisation which applied for and achieved the TQC six years

after its first achievement.

In fact, there are three organisations that received both the TQC and Thailand
Lean Award (TLA). Two of them achieved the TQC once, while one organisation
unit qualified for the TQC twice. VV has reached the TLA at the silver level
whereas TT has been granted this award twice at the bronze level for two
different departments in the organisation. Interestingly, UU has won TLA three

times at bronze, silver and golden levels in 2010, 2011 and 2012, respectively.
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Study Year
NO. | Participants 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
1 AA TQA
2 BB TQC TQC TQC TQA
3 CC TQC TQC TQA
4 DD TQC TQA
5 EE TQC TQC TQC
6 FF TQC
7 GG TQC
8 HH TQC TQC
9 1 TQC TQC
10 JJ TQC | TQC
11 KK TQC TQC
12 LL TQC
13 MM TQC TQC
14 NN TQC
15 (o]0} TQC
16 PP TQC TQC
17 QQ TQC
18 RR TQC
19 SS TQC TQC TQC
20 TT TQC TQC TLA TLA
Bronze Bronze
21 uu TQC TLA TLA TLA
Bronze Silver Golden
22 \AY TQC TLA
Silver
Note: * TQA: Thailand Quality Award, TQC: Thailand Quality Class, TLA: Thailand Lean Award
It can be seen that these study participants have qualified in quality

management. The majority of them began their quality improvement journey

more than ten years ago with a number of quality certifications. This can be

proved by their achievement in quality award winning. In addition, the

participants are well-known organisations which are considered to be high

performance organisations in Thailand. They, therefore, are worthwhile to be

investigated in this study in order to understand how Lean Thinking was

implemented along with Total Quality Management as part of the quality

development journey in the award winning organisations in Thailand.
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4.2.1 The participants in Data Collection Phase 1 (Empirical Study)

As shown in Table 4-8, the respondents who participated in the survey and/or

interview for this study can be categorised into three groups:

- Group 1: Top management and senior management

- Group 2: Middle managers which include departmental managers
and quality management (QM) managers

- Group 3: Internal consultants of the headquarter company.

Table 4-8: Respondents to questionnaire and interview in data collection -

phase 1
Data Position in the Organisation Units
. Total
Respondents

Methods Management | Management | Consultants
Questionnaire |Manufacturing 4 3 2 9
Service 4 6 1 11
Total 8 9 3 20
Interview Manufacturing 4 3 2 9
Service 6 5 1 12
Total 10 8 3 21

As explained above, the researcher aimed to elicit responses from top/senior
management and middle managers who are in either production or quality
management. Indeed, the person who responded to the questionnaire and took
part in the interview was assigned by the organisation unit itself. Some award
winning recipients provided senior managers who are responsible for quality
improvement programmes. They have supported not only its organisation but
also other business units in the same company group. Therefore, it is difficult
to assign them into group one (top management) or group two (QM manager).
Group 3, therefore, is designed for QM managers who play roles as internal

consultants for a number of business units in the same company group.
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However, respondents to the questionnaire and the interview were mostly top

and middle managers.

4,2.2 The participants in Data Collection Phase 2 (Model Refinement)

In the model refinement process, participants who played roles in reviewing the
developed model were not only practitioners but also academics who are experts
in operations management, supply chain management, quality management
and/or Lean Thinking. In this phase, the researcher requested managers who
participated in the first phase in the empirical study to evaluate the model.
However, only 16 of those practitioners participated in this model refinement
process. The researcher expected to receive responses from at least 50% of total
participants in the first phase of data collection. In fact, the participants who are
practitioners in the model refinement process are approximately 72% of total
participants in the empirical study. The numbers for the sample size, greatly
exceeded expectations and represent the majority of participants in the first
phase of data collection. In other words, the participants in the refinement

process were the majority of respondents from the empirical study.

Table 4-9: Practitioners who participated in data collection - phase 2

Position in the Organisation Units
. Total
ndustr i
y Top Middle Internal Respondents
Management | Management | Consultants
Manufacturing 3 3 2 8
Service 3 4 1 8
Total 6 7 3 16

As shown in Table 4-9, eight respondents are in the manufacturing businesses
while the same numbers are in the service organisation units. The practitioners
who participated in reviewing the developed model can be categorised into three
groups which are the same as those in the phase 1 of the data collection. They

are top management, middle management and internal consultants. As
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explained in the previous section, the internal consultants are senior managers
who support quality improvement in both their company and other business
units within the same company group. Hence, the majority of the respondents
in this phase are top and middle managers. An evaluation from the practitioners
in different positions provided a comprehensive view that could be applied in

the model refinement effectively.

Table 4-10: Academics who participated in data collection phase 2

Years of Expertise Total
Area of Expertise Respondents
1-5 6-10 More than 10
Operations, Supply Chain 2 3 1 6
and Quality Management
Other Management Areas 3 0 0 3
Total 5 3 1 9

Furthermore, the participants in the model refinement process included
academics who work in several universities in Thailand. They are experts in
operations management, supply chain management, quality management
and/or Lean Thinking. The researcher requested ten scholars to evaluate the
developed model. However, nine of them provided comments on the model
evaluation, as shown in Table 4-10. The researcher again aimed at the
participation of at least 50% of the total number. In fact, the scholars who
participated in the model refinement process are 90% of those academics who
were contacted. This number exceeded expectations and the academics came
from several well-known universities in Thailand. It can be assumed therefore
that these respondents are a good representation of scholars to evaluate this

developed model.

The nine academics who provided an evaluation of the developed model can be
categorised into two groups. The first category is the scholars who are entirely
expert in operations management, supply chain management and/or quality
management. While, the other group of academics are experts who are

interested in not only the areas of expertise of the first group but also other
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areas of management, such as marketing and financial management. The
majority of the scholars who participated in the model refinement process are
pure experts in operations management, supply chain management and/or
quality management. In fact, the scholars in both homogeneous and various
expertise could reflect the model assessment in not only the accuracy in Lean
Thinking application but also in other related important issues. Lean Thinking,
indeed, is a systematic thinking that requires the implementation of a whole
organisation (Bicheno, 2008). Therefore, a variety of consideration criteria is

worthwhile in efficiently improving the developed model of this study.

4.3 Data Analysis

4.3.1 Data Analysis Phase 1 (Empirical Study)

Due to the small number of participants, it was not possible to perform a detailed
statistical analysis based on the quantitative research. This is because the
guantitative approach requires a sufficient size of samples in a study in order to
generate a conclusion (Saunders et al., 2009). Nine of the 22 participants are in
the production sectors (paper, chemicals and plastics, cement, fibre, and
product and food industries). The remainder of the participants are in the service
sectors (education, telecommunications, energy, payment services, hospitals,
maintenance and retailing industries). It can be seen that the participants
operate in a wide range of industries. In other words, because there are very
small numbers of participants in each business group this could lead to
difficulties if the study were only going to perform a quantitative analysis.
Therefore, the qualitative method is applied in parallel in this study and
overcomes this limitation as well as having had its own justification in the

methodology as explained in Chapter 3.

In this study, both quantitative and qualitative data were collected through
questionnaires and semi-structure interviews, respectively. The researcher
aimed to explore what constitutes Lean elements from the survey and to explain
why and how these elements are implemented in Thailand from the interview
responses. Once the data was collected, data analysis was the next task. In fact,

there are several analysis methods of mixed data collection, e.g. data
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transformation, typology development, extreme case analysis and data
consolidation (Creswell and Clark, 2011). In this study, the data consolidation
which merges both quantitative and qualitative data into one data set is applied.
According to Creswell and Clark (2011), data analysis of mixed methods design
is comprised of data reduction and data display. Both processes were applied
throughout the analysis to ensure that the analysis would reach convincing

results.

4.3.1.1 An analysis of the primary data

In the quantitative data analysis, a detailed statistics was not an appropriate
choice to be done in this study due to a limitation on the small number of
participants. However, the descriptive statistics can be used in the exploratory
research in order to give both description and comparison of the numeric
variables (Saunders et al., 2009). Therefore, the SPSS statistics, version 20, has
been used to generate the descriptive statistics. This was done in order to not
only summarise the frequencies of the application of Lean elements but the
levels of agreement of the participants in the Lean Thinking implementation as
well. Additionally, the descriptive statistics was applied to compare and contrast
the implementation of Lean Thinking between the manufacturing and service

sector.

After the respondents completed the questionnaires, all variables were encoded
as either numerical or categorical in order to enter data into the analysis software
effectively. In addition, for all missing data in the questionnaire it was assumed
that the respondents had not done the activities and/or had neutral opinions on
the issues. Therefore, they were coded as ‘never’ and/or ‘neutral’, respectively.
The data sets were entered and checked for the errors in a Microsoft Excel
spreadsheet before being uploaded to the SPSS. The data were then analysed
and categorised into critical groups. The process of the quantitative analysis is

shown as Figure 4-1.
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Analysing

and .

Checking for .
tecorisi
categorising

€ITors

Questionnaire . Coding . En;;gng . Conclusion

Figure 4-1: The process of quantitative data analysis

In the qualitative data analysis, a number of mediums have been used in order
to analyse data from interview transcriptions and field notes. As shown in Figure
4-2, the researcher collected all the field notes and interview records after the
semi-structured interviews had been completed. Transcription of the interview
records was done as soon as possible in order to ensure that the transcription
was accurate. In order to build credibility, the transcripts were sent to the
interviewees so they could check for any errors. In parallel, the researcher had
checked the transcripts against the recordings. As most interviews were
conducted in the Thai language the researcher therefore needed to translate the
transcripts into English. The transcription and translation were done on a
Microsoft Word document before being uploaded to NVivo version 10. NVivo is
a computer aided, qualitative data analysis software which can be used to
organise, encode and create the relationships among variables (Greener, 2008).

The transcripts were then analysed and categorised into critical groups.

Semi- TraI:Jsfctrlll}emon Validation Translation Coding and
srtucture ‘ interview of the (Thai to . categorisin ‘ Conclusion
Interview records transcripts English) g =

Figure 4-2: The process of qualitative data analysis

After the researcher completed the data analysis, the findings from the

qualitative data were used to explain the reasons for Lean Thinking
implementation in the Business Excellence organisations which were explored

by the quantitative data. Furthermore, the results from both quantitative and
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qualitative data analysis were used in developing a framework for Lean Thinking

implementation in Thailand.

4.3.1.2 An analysis of the secondary data

In order to identify any improvement after the Lean Thinking implementation,
annual reports of the case study organisations were analysed. In this study, a
five-year period which spanned two years before and two years after winning the
first award was used in the financial analysis. However, a number of targets did
not provide their financial statements due to being a business unit or a
government department. Therefore, the financial statement of an overall
organisation was used in the analysis if available. In fact, there is still an unclear
relationship between TQM and/or Lean Thinking implementation and financial

performance in the existing literature, particularly in Thailand.

This study, therefore, investigated the financial outcome of the target
organisation. Nonetheless, it was difficult to distinguish which parts of the
financial improvement came from the implementation (Bergquist et al., 2005) of
Lean Thinking. Financial analysis only is not enough to completely identify the
improvement from the implementation of Lean Thinking. Therefore, this study
investigates not only financial performance but also other indicators which
include customers, internal processes and learning organisation in order to

provide a comprehensive view on an improvement from the implementation.

In addition, further information of each TQA recipient was collected and analysed
through their websites, newsletters, documents and business in parallel with
quality award publications from the Office of Thailand Quality Award. These
materials might point to the quality management journey of the award winning
organisations which can then be used to support the findings from the primary

sources.

4.3.2 Data Analysis Phase 2 (Model Validation and Refinement)

After developing a conceptual model of Lean Thinking implementation, it was

essential to validate and refine the model in order to prove its accuracy and
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effectiveness in application. In order to do that, a comparative analysis with the
existing literature was conducted to verify the validation of the developed model.
After that, data from the online questionnaires that were collected from experts
in quality management were analysed to refine the developed model of this

study.

4.3.2.1 Data Analysis Phase 2.1 (Model Validation)

In the model validation, a comparative analysis was done in order to compare
and contrast the Lean elements of the developed model with those of the
existing literature. The data analysis in this stage was therefore based on the
secondary data. After completing the model development, both theoretical and
practical frameworks of Lean Thinking implementation were identified to use in
the analysis. The theoretical frameworks were searched from key books on Lean
Thinking. These included ‘Lean Thinking’ by Womack and Jones (1996), The
‘Toyota Way’ by Liker (2004) and ‘Staying Lean: thriving, not just surviving’ by
Hines et al. (2011). The authors of these books are well-known as key experts in
Lean Thinking. Therefore, it is worthwhile comparing the developed model with

the Lean Thinking frameworks suggested by these professionals.

In addition, a comparative analysis in the model validation emphasised not only
the theoretical models but also the practical frameworks. The second of these
was found in the published academics journals on Lean Thinking
implementation. These articles were searched via Webcat and DelphiS which are
in a computerised database at the library of the University of Southampton. A
number of frameworks that were found in the journal articles were used in a
comparative analysis. After obtaining the required data, each Lean element in
the developed model was thoroughly compared with those in the existing
frameworks to identify similarities and differences among them. In addition, a
comparison was made to identify the essential aspects of Lean Thinking in a real

application.

In order to prove the validity of the developed model, an evaluation of the
implementation effectiveness in the award winning organisation in Thailand was
done in parallel with a comparative analysis. In this section, the organisational

performance of the award recipients was investigated in the four perspectives of
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the balanced scorecard (Kaplan and Norton, 1996): financial, customer, internal
business process and learning-and-growth dimensions. This assessment aimed
to identify the improvements from Lean Thinking implementation. If the award
winning organisations achieved their organisational development from Lean
Thinking applications, it could be concluded that the developed model that was
created from their implementation would result in an improvement as well. In

fact, an analysis in this section used data from the empirical findings chapter.

4.3.2.2 Data Analysis Phase 2.2 (Model Refinement)

In the model refinement process, there were both open-ended and closed-ended
questions to gather as much as possible evaluation measures to improve the
proposed model. Therefore, these two types of refinement questions were
analysed differently by the particular methods as shown in Figure 4-3. Although
there are three sets of questionnaire for academics and practitioners in different
sectors, these questionnaires similarly contained both open-ended and closed-
ended questions. After gathering responses from experts, all data were
separated into two groups: quantitative and qualitative. The responses from the
closed-ended questions were considered to be quantitative data while those

from the open-ended questions were regarded as qualitative data.

P Close-ended Coding and entering Analysing and
Questions » data via SPSS » categorising 1

Refinement Conclusion

Questions

Open-ended

Coding and entering . Analysing and 4
b Questions » data via NVivo categorising

Figure 4-3: The process of data analysis in the model refinement

In fact, data analysis processes in this phase were similar to those in the
empirical study. The quantitative data were analysed using SPSS statistics version
20 while the open-ended questions which were qualitative data were analysed

using NVivo version 10. In the quantitative analysis, the descriptive statistics was
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applied in order to summarise the number of agreement and disagreement from
the reviewers on the developed model. In addition, this kind of statistics can be
used to measure the central tendency of the sample (Greener, 2008; Saunders
et al., 2009). Therefore, the average scores from the evaluation of the developed
model were calculated in a form of the descriptive statistics. All variables were
encoded after receiving responses from the participants in order to analyse data
effectively by using the software. Before being uploaded to the SPSS programme,
these quantitative data sets were entered and checked for errors in the Microsoft
Excel spreadsheet. All missing data in the questionnaire were tracked back to
requesting the respondents to complete the evaluation via e-mail and a
telephone call. The data, then, have been analysed and categorised into critical

groups.

In parallel, the qualitative data from the open-ended questions were translated
in the Microsoft Word document before being uploaded to NVivo. This was
because most participants responded to the questionnaire in the Thai language.
The researcher, therefore, needed to translate the responses into English.
Feedback from the model evaluation was analysed and categorised into critical
groups. After completing the data analysis, both quantitative and qualitative
data were merged into one data set in order to apply it in improving the

developed model.

4.4 Chapter Conclusion

In this study, a mixed method research, both quantitative and qualitative data
collection methods were designed and applied thoroughly in order to combine
and use the best features of each data collection and analysis tool. In fact, there
were two phases of data collection. In the empirical study as the first phase,
online questionnaire, semi-structured interview and documentation were three
key sources of data collection. Participants in this stage were managers who
were in the award winning organisations in Thailand. They were top
management, middle management and internal consultants in not only
manufacturing but also service organisation units. The majority of them began
their quality improvement journey more than ten years earlier with a number of

quality certifications. After receiving responses from participants, both primary
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and secondary data analysis was applied in this stage alongside the SPSS
statistics version 20 and the NVivo version 10. The findings from the quantitative
and qualitative data analysis were used to develop a conceptual model in Lean

Thinking implementation.

In phase two of the data collection and analysis, the model validation and
refinement were planned in order to prove and improve the validity of the
developed model. In the model validation, a comparative analysis between the
model of this study and that of the existing literatures was done to identify
similarities and differences among them. Additionally, an evaluation of the
implementation effectiveness in the award winning organisations was done in
order to prove the validity of the developed model. Four perspectives of the
balanced scorecard were applied as a base for the performance assessment. In
fact, a comparative analysis and an evaluation of the implementation
effectiveness were planned to verify the validity of the developed model in both

theoretical and practical application.

In the model refinement, the online questionnaire was applied to gather
feedback from an assessment of the developed model. There were three sets of
questionnaires which were designed specifically for scholars, practitioners in the
manufacturing business, and practitioners in the service sector. However, these
questionnaires similarly contained both closed-ended and open-ended questions
that were analysed quantitatively and qualitatively using the same software as in
the previous phase. The participants in this phase were, therefore, not only
managers who participated in the empirical study but also academics who were
experts in operations management, supply chain management, quality
management and/or Lean Thinking. After receiving responses from the experts,
all data were analysed and used to refine the developed model in order to ensure

that the developed model was valid and had applicability in a real situation.

116



Chapter 5 Research Findings

Chapter 5: Research Findings

This chapter explores how Lean Thinking is implemented in the award winning
organisations in Thailand in order to respond to the first three research
guestions and objectives which were presented in Chapter 1. The background of
quality management and Lean toolbox were investigated in order to determine
and compare which aspects of the Lean toolbox are widely implemented in the
Business Excellence (BE). In addition, motives in the implementation,
improvement and challenges in Lean Thinking application are described and
explained to identify key decision criteria in selecting which aspects of the Lean

toolbox to implement.

Furthermore, roles of human resources and how the case organisations
supported them along with other resources in Lean Thinking implementation are
clarified in this empirical study to address significant elements in Lean Thinking
implementation. All of these were done in order to contribute to research aims
about an academic debate on a claim of Womack et al. (1990) on the universality
of Lean Thinking implementation. The initial findings will also be used in a

comparative analysis to the existing literatures.

5.1 Background of quality management

From the empirical study, it was found that more than 75% of participants began
their quality management journey by implementing ISO 9001 certification in
order to create standard of work. This finding is similar to the study of Krasachol
et al. (1998) and Punnakitikashem et al. (2010). The ISO certification assists an
organisation to build a solid standard before the development to higher quality
level. The majority of case study organisations, therefore, used the ISO
certification before Total Quality Management (TQM) application. Hence, the ISO
standard is considered as a good start for TQM implementation (Krasachol et al.,
1998) and a motivating factor for business process improvement (Bendell,
2005).

However, having only the ISO certification is not enough to improve the

organisational performance. Other quality management approaches are needed
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to develop the participants’ performances. Three key approaches that were
considered by the organisation units are Total Quality Management (TQM), Total
Productive Maintenance (TPM) and Lean thinking. TQM was often selected as the
second approach in quality management after the ISO standard due to consistent
factors between them in the aspects of customer, leadership, employees and
suppliers through process management. According to Krasachol et al. (1998),
the Deming idea of TQM was the most popular in Thailand. One quarter of
organisation units therefore applied for and achieved Deming Prize in Japan in
order to benchmark their TQM performance to the original quality management
standard. When making a decision on which quality approach should be applied
in the organisation units, both internal and external forces are involved.
However, an internal environment is more emphasised than any other. As shown
in Figure 5-1, the case study organisations aimed to improve their organisational

performance as the key reason in the implementation of quality management.

p—
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Number of Responses

Figure 5-1: Goals of the implementation of quality management approaches

After the implementation of TQM, the case organisation units decided to apply
for Thailand Quality Award (TQA). Two vital reasons for the award application
were to receive feedback from an assessment and to benchmark their operation
to an international standard. In addition, an application for TQA is used to
evaluate the position of TQM implementation in the organisations. Although an
achievement in the national quality awards (NQAs) is considered as a success in

the TQM implementation (Ghobadian and Woo, 1996), a number of organisation
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units that achieved Thailand Quality Class (TQC) as the second prize continued
to improve their performances to reach the first prize, Thailand Quality Award.
They claimed that the quality award achievement was not the highest goal of
their organisation units. Indeed, all participants plan to do continuous
improvement after they received TQA. One of the manager choices is Lean

Thinking implementation.

5.2 Lean Thinking implementation in Thailand

After Womack and Jones introduced the universal application of Lean Thinking
in 1996 (Womack and Jones, 1996), a number of businesses (which included
organisations in Thailand) were interested in implementing this thinking to
continually improve their performance. The majority of organisation units
explained that only achieving a TQM implementation was not enough to reach
sustainable development. They are, therefore, looking for other approaches that
assist them to develop an overall organisation. According to Bozdogan (2010),
Lean Thinking focuses on process improvement similar to TQM however this
thinking further plans to develop an organisational system. Lean Thinking was,
therefore, applied in the award winning organisations because it has been
considered as one of the important quality approaches that leads to better

quality of organisational performance.

As shown in Figure 5-2, approximately 45% of participants claimed that they
have not applied Lean Thinking. However, half of them are considering the
possibility in implementing this approach as shown in Figure 5-3. The remainder
were concerned about perceived inappropriateness to their businesses.
Particularly in the service industry, they claim that since Lean Thinking began in
the manufacturing sector, it is difficult therefore to apply Lean Thinking in their

businesses.
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Figure 5-2: The implementation of Figure 5-3: Reason for not

Lean Thinking implementing Lean Thinking

In contrast, more than half of the participants have implemented Lean Thinking
in their units. Only two of them have fully implemented Lean Thinking and
achieved Thailand Lean Award. Key reason which motived these Business
Excellence (BE) organisation units to implement this thinking is the elimination
of wastes or non-value-added (NVA) activities followed by the requirement of
their customers. According to Schonberger (1982), wastes are considered as
serious problems. The participants were also concerned that wastes in their
procedures would result in both ineffective operations and unnecessary
expenses. Lean Thinking therefore could be used to assist their units to not only
reduce excess activities but also create value to customers by using the
capabilities of their human resources in effective ways instead of solving

repeating problems and doing non-valued-added activities.

The organisation units which applied Lean Thinking identified that several
departments participated with a different level of importance in their
implementation process. Interestingly, Manufacturing/Service and Quality
Management play important roles in participating in Lean Thinking
implementation process. A number of them, in both the production and service
sectors, explained that Lean Thinking implementation was initiated and
supported from the department of Quality Management. After that, this thinking

has been applied initially and mainly in the operational department.
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Although ten participants claimed that they have not applied Lean Thinking in
their units, they have actually implemented a number of Lean tools. The majority
of participants clarified that they have used different names instead of Lean
Thinking. Thus, it might be assumed that Lean tools have been used under
different quality management approaches. However, the organisation units have
also applied different tools at different levels. Therefore, thirty Lean tools are
categorised into three groups based on the frequency of their implementation.
These three categories are defined here as Core, Consideration and Niche. Lean
tools in the Core group are used by most organisation units. The Consideration
group includes some tools for specific important uses and ought to be
considered however in this study they were used less often than those in the
Core. The Niche group are very specialised in their application and they were
used by few organisation units in the study.

Table 5-1: The calculation for allocating Lean tools into the specific categories

in this study
Degree of Overall units Manufacturing units Service units
the application (20 responses) (9 responses) (11 responses)

Sometimes (3.0 score) 60 27 33
Seldom (2.0 score) 40 18 22
Never (1.0 score) 20 9 11

As explained above, thirty Lean tools were categorised into three groups based
on the frequency of the application. The participants in this study applied these
Lean tools at different levels from ‘always’ to ‘never’ implemented. The precise
points were assigned to the specific degree of the application as shown in Table
5-1. According to Saunders et al. (2009), the Likert rating scale is generally

applied in the rating questions in order to gather an opinion of the respondents.
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Types of rating can be categorised as the agreement, amount, frequency and
likelihood (Saunders et al., 2009). In order to categorise Lean tools effectively,
five-Likert scale is applied in this study based on the frequency of the tool
application. The always implementation was therefore assigned at 5.0 score
followed by usually, sometimes, seldom and never application at 4.0, 3.0, 2.0

and 1.0 scores, respectively.

In the overall units, these degrees of application were multiplied by 20 which
was the total number of the survey respondents. Similarly, in the calculation for
the unique industrial sector the application degrees were multiplied by 9 and 11
which were the total number of the survey respondents in the manufacturing
and the service sectors, respectively. This methodology was applied in this study
because different Lean tools were applied at different levels. Hence, it is not
sensible to categorise these tools by considering only one or two degrees of
application. In fact, a scale score which is a sum of the rating questions’ scores
is used to present a result of the evaluation (Saunders et al., 2009). Therefore,
the degrees of application were multiplied by total number of the overall
respondents (20), manufacturing units (9) and service units (11) in order to
create a frame of the application points in a particular category of Lean tools, as

shown in Table 5-1.

Table 5-2: The application point of each category of Lean tools

Categories of Overall units Manufacturing units Service units

Lean tools

Consideration 41-60 19-27 23-33

Niche 0-40 0-18 0-22

Consequently, the same method was applied in the implementation of each tool.
The different degrees of application of a specific tool were combined into a scale

score. Thus, each Lean tool has a precise point from the application of the award
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winning organisations. From the calculation, the researcher was able to
categorise thirty Lean tools into three groups which were based on the frequency
of the implementation as shown in Table 5-2. We assigned Lean tools whose
application points fell between “always” and “usually” implemented as the Core
while those with “sometimes” application as the Consideration. The Niche group
was assigned to Lean tools whose application points ranged from “never” to

“seldom” implemented.

JIT, Cellular Manufacturing, Close Supplier Ties,
Takt Time, Level Scheduling, A3 Thinking,
Group Technology, SMED, Pull System

Figure 5-4: Lean tools implementation in overall organisation units

As shown in Figure 5-4, Plan, Do, Check Act (PDCA) was implemented by the
highest number of participants in the core group followed by Five Ss and Kaizen
(Continuous Improvement). This is similar to the study of Pradabwong et al.
(2012), where PDCA was generally applied in their studied companies. The
participants in this study claimed that PDCA has been used as a basis in all
activities. If an employee wants to do something, he or she is required to follow

the PDCA circle in order to ensure that all actions are thought through and
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checked carefully. Five Ss was applied in the early stage of quality management
due to its ease of application to improve the quality of the working environment
while Kaizen (Continuous Improvement) has been done through an improvement
project. Indeed, continuous improvement is a key part of the success in the
Japanese business approach (Brown, 1994). The majority of study participants
supported their employees to launch an improvement project at least once a
year. Key motive for those projects is to develop employee knowledge and skill

which might finally lead to the learning organisation.

Kaizen Jidoka
- 5 Whys Fail-Safe (Poka-

Kanban Yok

Value Stream oke)
SMED .
Mapping Line Stop (Andon)
Takt Time

A3 PDCA

Figure 5-5: House of Lean (Source: Bicheno and Holweg (2009) p.32)

According to Bicheno and Holweg (2009), House of Lean comprises of three
major parts which are base, pillars and roof as shown in Figure 5-5. All aspects
are considered as essential elements in Lean Thinking. It can be noticed that
seven Lean tools which are considered as the Core implementation in this
current study are also parts of the House of Lean. These tools include PDCA, Five
Ss, Kaizen, Hoshin Kanri (Policy Deployment), Standardisation, Andon (Visual
Management) and Poka-Yoke (Error Proofing). This might identify a similarity
between the literature and the practices in Thailand. However, there is also a
difference in the implementation. Although Value Stream Mapping (VSM) and
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Jidoka (Autonomation) are two elements in the pillar of House of Lean, they are
categorised as the Consideration tools in this study because they are only

applied in some organisations.

Additionally, Just-in-time (JIT), Takt Time, Hejunka (Level Scheduling), A3
Thinking, Single Minute Exchange of Die (SMED) and Kanban (Pull System), which
are categorised as key tools in the House of Lean, have been rarely implemented
by the organisation units in this study. These tools are, therefore, categorised
as suitable for Niche implementation. The study participants claimed that it is
not feasible to implement Just-in-time (JIT) because of the need to source
material in bulk from other countries and therefore it is not possible to do this
in the small batches needed for JIT. It can be said that the universal application
of Lean Thinking might be questioned by this argument. This is because not all
Lean tools are implemented widely in the organisation units Thailand. In fact, in
this study, Lean tools are only implemented if they are consistent with the

organisational circumstances.

Also investigated was whether these Lean tools are implemented differently
between production and service sectors. It can be noted that organisation units
in different industries have weighted Lean tools differently. Lean tool
implementation in the production sector is shown in Figure 5-6 while that in the

service industry is shown in Figure 5-7.

It can be noticed that PDCA is likely to be still weighted as the most common
tool in both production and service sectors. However, the numbers of Core tools
in the manufacturing sectors are twice those in the service sector. It can be
noticed that in the Core category the first eight Lean tools in the manufacturing
sector are the same as all Lean tools in the service sector although these Lean
tools are sequenced differently. Therefore, it might be said that the first eight
Lean tools are likely to be essential to all businesses that plan to improve their
organisational performance through Lean Thinking. The logic of these results
suggests that in order to achieve in a Lean Thinking application, an organisation
(in whatever business sector) should implement these eight Lean tools in an early

stage.
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NICHE

Level Scheduling, Group Technology,
Pull System

CONSIDERATION

Continuous Flow, Ergonomic Design,
Autonomation, Value Analysis,
Concurrent Engineering,

Cellular Manufacturing, JIT, Close Supplier Ties,
Takt Time, A3 Thinking, SMED

CORE

PDCA, Five Ss, Kaizen,
Root Cause Analysis,
Standardisation, TPM, Gemba,
Policy Deployment,
Visual Management,
Breakthrough Improvement,
Poka-Yoke, Bottleneck Analysis,
QFD, Brown Paper Analysis
VSM, Flexible Workforce

Figure 5-6: The implementation of Lean tools in the

manufacturing organisation units

Research Findings

NICHE
VSM, Level Scheduling, Pull System,
Autonomation, Group Technology, JIT,
Close Supplier Ties, Takt Time, A3 Thinking,
Cellular Manufacturing, SMED

CONSIDERATION

Visual Management, Poka-Yoke,
Continuous Flow, Breakthrough Improvement,
Value Analysis, Brown Paper Analysis,
Bottleneck Analysis, QFD, Flexible Workforce,
Ergonomic Design, Concurrent Engineering

CORE

PDCA, Root Cause Analysis,
Five Ss, Kaizen,
Policy Deployment,
Standardisation,
Gemba, TPM

Figure 5-7: The implementation of Lean tools in the service

organisation units

(Note: Where the tools appear in different parts of the diagram in the two sectors they are shown in red)
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According to Bicheno (2008), few Lean tools were developed in the beginning
stage of Toyota Production System (TPS). The majority of them were in the top-
management level which was in line with Hoshin Kanri or Policy Deployment.
Under this tool, top management plays a role in proposing an organisational
direction which guides all employees to perform in an appropriate way. That is
why Policy Deployment is concerned as an essential tool in the Core group.
Additionally, top managers in the majority of participant organisations are
required to go and see (Gemba) at the operational level in order to understand
an actual situation before setting a right policy. Particularly in the service sector,
Gemba can be done in the service areas or the customer places. Thus, this Core
tool can be used to not only increase employee morale in operating quality
improvement programmes but also customer satisfaction about the customer

care policy.

In the Consideration group, both manufacturing and service sectors tended to
weight the same number of Lean tools, eleven tools. Continuous Flow,
Ergonomic Design, Value Analysis and Concurrent Engineering are categorised
as the Consideration tools in both industries. According to Bicheno (2008), it is
important to design an appropriate working environment in order to support an
employee to produce the right quality of work. This might be a reason why
participants in both production and service tend to have similar concerns on the
Ergonomic Design. In addition, both production and service organisations have
to be concerned about customer’s value (Womack and Jones, 1996). A cross-
functional team, which comprises of a number of specialised employees who
design product or service under Concurrent Engineering to cover all customers’
expectations, is likely to be required in both industries. Seven of eleven Lean
tools in the Consideration group of the service sector are categorised as in the

Core in the manufacturing organisation units.

In the third group, Niche, eleven tools are concerned as a specialised application
in the service sector. Three Lean tools which are likely to be weighted similarly
in both sectors as being in the Niche implementation are Level Scheduling,
Group Technology and Pull System. It can be noticed that Pull System is one of
five key principles of Lean Thinking (Womack and Jones, 1996). However, in this
study it is regarded as a Niche tool which was likely to be rarely applied in the

award winning organisations in Thailand. In addition, a number of participants
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who are in the manufacturing sector claimed that it is difficult to level the
production scheduling due to a variable demand from their customers.
According to Bicheno (2008), under conditions of variable customer demand,
the application of Kanban (Pull System) is waste. This might be a reason why
Kanban (Pull System) and Level Scheduling are categorised in the Niche group in

this study.

Furthermore, one Lean tool which tended to be weighted very differently
between the manufacturing and service sectors is the Value Stream Mapping
(VSM). It is categorised as Core tool in the manufacturing sector while it is
regarded as a Niche application in the service. Although VSM is one of five critical
principles of Lean Thinking, it was thought about by the award winning
organisations in manufacturing and service businesses in a different way. The
production units tended to consider the VSM as the Core tool that assisted them
to understand and improve a whole process accurately. In contrast, the service
organisation units are likely to consider the VSM as a specialised application
which was rarely implemented in their units. This might reflect a question about
the universal application of Lean Thinking or indeed a lack of understanding by

some of the managers.

In general, the participants aimed to increase their organisational performance
after the implementation of Lean Thinking. When making a decision on which
Lean tools should be implemented, they usually consider an alignment with their
organisation’s objectives and strategies. They claimed that it is important to set
clear organisational objectives. After that, managers, particularly the Quality
Management manager, play significant roles in finding which Lean tools should
be applied in order to assist the organisation units to achieve their goals. As
shown in Figure 5-8, both production and service sectors were likely to be
equally concerned about these two criteria, to increase the organisational
performance and to align with objectives and strategies of the organisations, in
making a decision on the implementation. However, the participants had a low
level of concern about the links to supplier/customer programmes as important
criteria influencing a decision about Lean Thinking application processes to be

implemented.
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Figure 5-8: Reasons for Lean tool implementation

5.3 Key success factors in Lean Thinking

implementation

In order to reach an achievement in the implementation of Lean Thinking, the
participants suggested a number of critical success factors as shown in Figure
5-9. Importantly, both manufacturing and service organisation units were likely
to consider leadership and management support as the most important aspect
in the application followed by the employee involvement. All participants
claimed that it was impossible to achieve quality improvement without a support
from top management. In fact, quality development programmes require an
initiative from senior management to not only propose the related policies but
also provide sufficient support resources. In addition, the management is
required to create trust between managers and employees under the open door
policy. This finding is similar to the studies of Simons and Taylor (2007), Allway
and Corbett (2002) and King and Venturini (2005) on the importance of

management support.
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Figure 5-9: Key success factors in Lean Thinking implementation

The participants further explained in the interviews that quality development
cannot be reached without a whole organisation involvement. According to
Thawesaengskulthai (2010) and Crute et al. (2003), commitment of top
management and positive attitude of employees were critical success factors in
Lean Thinking application. It is therefore important to encourage employees to
have positive attitude and apply quality improvement into their responsibilities.
Thus, quality should be embedded in the process rather than seen as additional

work. If not, an employee will offer resistance to the improvement programmes.

The manufacturing units were likely to considered organisation culture and value
as the most important success factors in Lean Thinking implementation.
However the service units tended to weight these aspects as being only in the

middle rank.

The Toyota Company built a strong culture by investing in developing people
and creating deep relationships based on trust (Liker and Hoseus, 2010). The
manufacturing organisation units, therefore, were likely to create a Lean culture
which embedded the lean tools in all normal processes rather than being seen

as additional to the employees’ responsibilities. They believed that this culture
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would motivate an employee to be eager to apply Lean Thinking in the same

direction successfully.

Supplier involvement was likely to be considered as the least important factor in
Lean Thinking application in both sectors. It, therefore, can be argued that the
implementation of Lean Thinking was based mostly within the individual
organisation units rather than spanning across organisations and into their

supply chains.

5.4 Barriers and solutions in Lean Thinking

implementation

Despite having experiences in quality development for more than ten years, the
participants were still faced with a number of barriers in the implementation of

Lean Thinking as shown in Figure 5-10.
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Figure 5-10: Barriers in the implementation of Lean Thinking

The service organisation units were likely to be significantly concerned about

resistance to change as having the most impact. This is similar to the study of
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Thawesaengskulthai (2010) and Pradabwong et al. (2012). This is because
employees are afraid that a change might lead to the loss of their jobs. From the
interviews, the participants explained that people who work in the office,
particularly at a management level, resisted the change more than those who
were the operational employees. Another explanation is that an employee can
have a negative attitude to the quality improvement programmes. When the
management announces the development policy, employees might believe that
they have to be responsible for more work effort but with no new rewards or
incentives. They, therefore, either do not apply the Lean tools and activities in
their responsibilities or create only simple improvement projects. This can lead

to a failure in the improvement programmes.

On the other hand, the manufacturing organisation units tended to weight
resistance to change in the middle rank. As explained above, the manufacturing
units tended to concentrate on organisation culture and value as the most
important success factor. They attempted to create a culture of change
management in order to prepare their people to be able to manage in flexible

circumstances.

However, the manufacturing organisation units were likely to demonstrate a
short-term focus which completely contrasts with the theory of Lean Thinking
(Womack and Jones, 1996). This might result from a misunderstanding about
the process. After the implementation, both managers and employees expected
to see a significant improvement, particular in cost reduction. However, Lean
Thinking is a system that emphasises the potential to deliver an increase in
customers’ value rather than simply the reduction of cost (Bicheno, 2008). When
they could not identify cost reduction from the implementation of Lean Thinking,
the managers tended to stop the application and look for new tools or
techniques. This therefore resulted in inconsistency and ultimately an

unsuccessful implementation.

In order to solve this problem of a short-term focus, a number of the award
winning organisations were likely to propose a pilot team to thoroughly study
the feasibility of the implementation of a particular tool or technique before the
actual application. According to Liker and Hoseus (2010), it is important to
evaluate any specific differences in environment between the specific

organisation and the Toyota Company in order to adapt and restructure the
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company to become more flexible in adopting Lean Thinking. The feasibility
study therefore assists an organisation unit to prepare for the implementation

and to understand the actual context of the application.

Manufacturing units tended to evaluate the national culture as second in
importance in the ranking of all barriers while the service units were likely to
weight it as the least important factor. Although Womack and Jones (1996)
claimed the universality of Lean Thinking, Cooney (2002) and other Lean
opponents believe that it has limitations based on business conditions, industry
structures, and social and political institutions. The manufacturing units in
Thailand were also concerned about the cultural issues. They therefore used the
feasible study as explained above in order to understand Lean Thinking and

adapt their organisation structures in readiness for the implementation.

Clear communication strategies to try and overcome barriers in the
implementation of Lean Thinking were similar to the study of Kim et al. (2006).
In parallel, education and training programmes (similar to the study of
Pradabwong et al. (2012)) were also used to reduce existing barriers, particularly
any misunderstanding by employees. It is important to inform and educate
employees on the importance of the quality improvement particularly on the
benefits for employees as well as those for the organisation. Importantly, a
communication should be used to adjust an employee attitude that quality
improvement is not additional work and to assist employees to understand how

to improve their work successfully through Lean Thinking implementation.

5.5 Human resource in Lean Thinking implementation

According to Liker and Hoseus (2010), in Toyota culture human resource (HR) is
considered as competitive element which could not be duplicated. However, the
existing literatures show less concern about people aspects which indeed can
be of significant importance to success of a Lean Thinking implementation
(Bicheno, 2008). Hence, human resource development and Lean system
development need to be worked on together along with a creating a high level
of trust. In order to do that, an emphasis on human resource needs to be added

in not only organisation policy, but also company culture.
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The award winning organisations in Thailand tended to consider a number of
factors that relate to human resource management (HRM). The participants
claimed that it is important to begin quality improvement from top management
initiatives. In addition, top managers have to provide sufficient resources in the
implementation which includes time and budget. Without the management
support, Lean Thinking implementation could not be achieved. Top management
needs to commit, involve, support and act as a role model in being a Lean
practitioner. An act of senior management on Lean Thinking application can
persuade employees to recognise the importance of quality improvement.
Indeed, Thai employees tend to follow what a leader has done due to their
compromising culture. In other words, Thai people generally avoid any
interpersonal conflict in order to keep a good relationship. Even though
employees do not agree with the management to apply new quality management
tools or techniques, they do not open a direct confrontation. In contrast, most
Thai employees are more likely to follow the management policy in
implementing new quality management approaches to improve the processes

for which they are responsible.

As shown in Figure 5-11, the manufacturing and service organisation units
tended to weight top management support and commitment as the most
important in the ranking of human resource management factors in Lean
Thinking application. Both sectors tended to weight all HRM aspects as being of
similar ranks. After top management initiated and proposed a policy on quality
improvement, the participants explained that they attempted to create Lean
culture in their organisation units. However, the manufacturing units were likely
to consider organisation culture and value as one of the most important aspects
in the HRM. The service organisation units, on the other hand, tended to consider

these elements as being in the middle rank as explained above.
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Figure 5-11: Human Resource Management (HRM) aspects in Lean Thinking

implementation

According to Liker (2004), a consistent company culture should be created and
shared within an organisation. In order to create organisation culture and value
successfully, it is important to ensure that new tools or techniques which will be
implemented in organisation units have to be aligned with and integrated into
the existing system. This guides a whole organisation to operate in the same
direction and that leads to an environment of consistent behaviours. Again, a
leader is likely to play an important role in creating a quality culture in the award
winning organisations in Thailand. However, quality culture cannot be created
by only the management level. Thus, employee’s attitude on quality
improvement programmes is one of the significant factors in developing

organisation culture on quality.
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5.5.1 Motivation in Lean Thinking implementation

However, it does not mean that if a leader concentrates on quality improvement,
all employees will follow the management policy. A number of participants
explained that there are three types of employees. The first one is an employee
who buys-in and is willing to do quality improvement while the second group
participates in the programme because others have done quality improvement.
The last category does not want to apply and resists any implementations which
then create a barrier in Lean Thinking application, as discussed above. Different
motivation factors, therefore, are applied for different groups of employees. In
fact, the aspects that are used to encourage an employee can be categorised
into two groups that are positive and negative forces. However, the participants
strongly emphasised that a positive factor is more powerful than the other. The
only two negative force factors that are used in the participating units are KPI

evaluation as well as discipline and regulation as shown in Figure 5-12.

Number of Responses

Motivation Factors

Figure 5-12: Motivation factors that were used in encouraging employees to

apply Lean Thinking

In order to encourage employees to apply Lean Thinking positively, it is
important to communicate to an employee the success story of best practice

organisations and the achievement of the improvement programmes in other
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organisations. Particularly, the benefits of how Lean Thinking assists employees
to perform their work effectively and safely rather than any advantages to the
management or the organisation should be the main focus. A clear
communication indeed can be used to not only solve a problem on change
resistance from a negative attitude but also motivate employees to achieve
better performance. According to Bicheno (2008), a miscommunication causes
a number of wastes. Therefore, an effective communication process is needed

in Lean Thinking implementation.

As shown in Figure 5-12, reward and recognition are recognised as another
significant motivation factor. Money, praising, certification, bonus, salary and/or
promotion are likely to be used as rewards for an employee who has good
performance in the award winning organisations in Thailand. It is important to
provide a reward that is based on employees’ needs. If an organisation gives
unwanted reward, an employee will not be challenged to do quality improvement
programme. However, a small number of participants recommended that money
should be used in the beginning stage. After that, an organisation should
provide other rewards instead of money. This is because money might destroy
employees’ willingness in quality improvement. If an organisation has too much
emphasis on the money incentive, employees would only be interested in how
to receive more money rather than how to improve an organisation as a whole.
This results from an ignorance of the systemic impact which is at the heart of
Lean Thinking (Bicheno, 2008) that finally leads to a failure in the quality

improvement.

5.5.2 Education and training in Lean Thinking implementation

In order to inform an employee of the importance of system awareness, the
majority of participants provide a number of education and training programmes
for their human resources at both management and operational levels. Key
motive in an education programme is to develop employee skill and knowledge.
In addition, training programmes assist employees to understand what Lean
Thinking is and why it is important to their organisation (Crute et al., 2003). The
majority of participants claimed that they considered their people as the valued
asset similar to the Toyota concept. The participants explained that they could
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not reach organisational excellence without high quality of people. In order to

create quality human resources, both public and in-house trainings were used.

In the beginning stage, the participants supported their employees to participate
in the public training that was organised by an external institution. After that,
they encouraged their employees to share new knowledge with other colleagues.
This aimed to not only create a sharing environment in the organisation units
but also support employees to practice as an internal expert. In parallel, in-house
training was also organised by either external or internal expert. However, an
external expert was used when the organisation units planned to apply new

and/or difficult improvement approaches.

Furthermore, the majority of the participants created company databases in
which were collected articles, reports and other documents from education and
training programmes. This database allowed all employees to access and learn
from the catalogues in order to not only improve employees’ skill and knowledge
but also prevent repeating of problems that used to happen in the organisation
units. According to Bicheno (2008), repeating problems is one kind of waste.
Repeatedly solving the same issue does not add any value to customers.
Therefore, the database assists employees’ to learn from other’s experiences
which might reduce non-value-added activities and create a learning

organisation.

However, only one seventh of participants supported their people to do self-
learning and learn from their daily responsibility. They claim that learning can
be done not only in a classroom but also at a workstation. However, the most
important thing is that an employee has to apply new knowledge to improve the
performance of their responsibilities. If not, education and training programmes
are useless. Therefore, the participants have proposed having an internal quality
competition at least once a year to encourage their employees to apply new

knowledge to create new improvement projects.

Additionally, a number of participants supported their employees to learn from
other best practice organisations by visiting other companies and participating
in the quality award competition at the national level. According to Stuart et al.
(2002), learning from a well-known organisation which has a good performance,
is worthwhile. In parallel, they encouraged their people to share knowledge to

other companies. They claimed that this will result in not only the awareness on
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the importance of quality improvement but also the increased capability of
internal trainers. The key considerations in the management of education and
training were based on career path and competency analysis in order to increase
employees’ skill and knowledge. This finally leads to an improvement in

employee and organisational performances.

Furthermore, the participants claimed that one of the significant aspects that led
to an achievement in Lean Thinking application was working in a cross-functional
team. In the 14 principles of the Toyota way, cross-functional team is one of the
effective methods in developing quality and productivity (Liker, 2004). However,
working in teams is not easy. The participants therefore provided the training
on how to work in a team. After that, both production and service organisation
units supported employees to build a team in which a member comes from
different departments. This resulted in not only sharing skill and knowledge
among employees but also breaking a ‘silo’ view in the organisation units.
Indeed, Toyota Production System (TPS) which originated Lean Thinking
concentrates on a total systems view (Liker, 2004). It is therefore important to
consider an organisation as a whole rather than focus on any one specific
department. Working in cross-functional teams might assist employees to
understand other departmental standpoints and integrate ideas to develop all

parts of the organisational units.

5.5.3 Communication in Lean Thinking implementation

In order to manage human resource well through Lean Thinking, the participants
also considered two-way communication as one of the most effective
approaches. As explained above, communication plays an important role in not
only encouraging employees in Lean Thinking application but also creating
organisational culture and values. The award winning organisations in both
manufacturing and service sectors tended to provide related information to
employees as well as they received feedback from their people. An employee is
indeed recognised as an internal customer who plays an important role in quality
improvement in the award winning organisations similar to the suggestion of
Brown (1994). A meeting and chain of command were generally used as the
formal channels in their units. Top management in a number of organisation
139



Chapter 5 Research Findings

units go and see (Gemba) as well as communicate directly to the operational
employees regularly in order to motivate workforces and receive feedback from
them as the two-way communication. On the other hand, letter, hotline, e-mail
and employee survey were used to allow employees to deliver their feedback,

opinion, suggestion or complaint to the management.

The participants were concerned to communicate not only to employees as the
internal stakeholders but also customers, communities and suppliers as the
external stakeholders. Customers’ value is the highest goal that an organisation
needs to identify (Womack and Jones, 1996) in order to run its business
successfully. A communication to and from potential customers is one of the
effective methods to understand value from the customer perspective. Customer
survey, call centre and sales person were used as key communication channels.
The majority of participants had done a customer survey once a year in order to
find out customer requirements, satisfaction, reliability performance, quality of
product/service and market demand. The results of the survey were used in
benchmarking with competitors or comparing with industrial averages.
Benchmarking with competitors’ product is used to ensure that quality
programmes are in the right approach to serve customers’ expectation (Brown,
1997). However, Bicheno (2008) suggested that zero waste was the
benchmarking indicator rather than the performance of business competitors.
This might reflect that these award winning organisations tend to be Lean

beginners instead of mature operators.

Due to the importance of customers’ voices, the participants proposed that
customer service departments process feedback from customers. In a serious
case, the customer service has to process the information within 24 hours while
the general information has to be done within three days. Waiting for service is
considered as one of the wastes from a customers’ perspective (Bicheno, 2008).
Quick response therefore is vital to support the provision of value to customers.
Indeed, it is important to identify any hidden requirement in parallel with direct
customer satisfaction from the voices of customers. Thus, this information can
be used to launch new product/service as the order winner which leads an

organisation to success in the competitive business environment.

The participants further explained that they communicated to suppliers as well.

However, only a very small number of them allowed their suppliers to visit their
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plants, organised a meeting with the suppliers and/or evaluated and provided
feedback to their suppliers once a year. These participants claimed that they
aimed to receive the update information from their suppliers in order to solve a
problem and improve the organisational performance in parallel with creating a
good relationship with the suppliers to achieve win-win situations. Thus, it is
obvious that only a few numbers of participants were significantly concerned
about the role of suppliers. It might be possible that the award winning
organisations in Thailand had a low concern about the importance of the

supplier relationship.

Another external stakeholder that received a communication from the award
winning organisations is the community. This is because they believed that
people in a community might be their customers in the future. A number of
participants allowed the community to visit their plants to provide an
understanding and a trusting environment between organisation units and the
societies in which they were located. A survey was also used to receive feedback
from the community which might be used to improve performance particularly
in environmental development. In addition, a Corporate Social Responsibility
(CSR) project was likely to be done at least once a year in the majority of the
award winning organisations in order to improve the community welfare and
quality of people who might be contributing to the quality of product/service in

the future.

5.6 Expectation from Lean Thinking implementation

Before the award winning organisations decided to apply a number of Lean tools,
the production units were likely to aim to improve their quality of
product/service while the service units tended to plan to do continuous
improvement as their highest goals. As shown in Figure 5-13, the manufacturing
tended to weight having a learning organisation as the least important goal.
According to Liker and Hoseus (2010), learning organisation is one of the
achievement criteria after the implementation of Lean Thinking. This might
reflect a difference between the existing literatures and the practices in Thailand.
On the other hand, the service organisation units were unlikely to consider a

learning organisation as the least important goal. They had a low concern about
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customer/supplier relationship as well as flexibility. Similar to the study of
Pradabwong et al. (2012), organisations in Thailand tended to have very low
concern about supplier relationship due to a lack of trust between the

organisations and their suppliers.
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Figure 5-13: Goals in Lean Thinking implementation

5.7 Improvement from Lean Thinking implementation

After Lean Thinking implementation, the majority of the participants claimed a
number of significant improvements. The researcher, therefore, categorised
them into four perspectives which are on the balanced scorecard of Kaplan and
Norton (1996). This is because the existing literatures on Lean Thinking
implementation are generally focused on only one or two indicators which are
mostly internal processes and/or customer satisfaction. By using the balanced
scorecard, the improvement on four dimensions which are financial, customer,
internal business processes and learning-and-growth are investigated. This
provides a comprehensive view of the improvement from Lean Thinking

implementation.

Firstly, from a financial perspective, both production and service organisation

units were likely to experience an increase of revenue and a reduction in
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inventory holding cost, activity cost and service cost. Although in the
conventional view an inventory cannot be held in the service industry (Chopra
and Lariviere, 2005), it is indeed relevant to a number of service businesses
(Bicheno, 2008). According to Bicheno (2008), in the service sectors there are
not only physical inventory but also information. Both of these inventories are
needed to be kept sufficiently in order to meet variability of customer demand.
However, excessive inventory is considered as one of the wastes which cause
storage costs and delay (Liker, 2004). In this study, the participants in both
manufacturing and service organisation units had to control the level of their
physical and information inventory in order to meet their customers’
requirement. The service organisation units also kept an adequate inventory

level which was used to support their service processes.

Additionally, the researcher further investigated other financial performance
from the annual reports of the participants. Of the total 22 participants, three of
them are government institutes which do not provide the financial statements.
In addition, four units are in the same companies. In this case, the annual reports
of the headquarter organisation were used in the calculation. Therefore, financial

statements of sixteen organisations are used in the analysis.

However, there are only a few literatures on Lean Thinking implementation that
analysed the companies’ financial performance. This study therefore, adapted
the approaches of financial analysis from the literatures on TQM implementation
which focused on a comparison of the financial performance before and after
the award achievement over a six-to-ten-year period (Wisner and Eakins, 1994;
Hendricks and Singhal, 1997; Ramasesh, 1998; laquinto, 1999; Hendricks and
Singhal, 2001; Hansson and Eriksson, 2002; Jacob et al., 2004; Boulter et al.,
2013; Zhang and Xia, 2013).

Although the participants applied Lean Thinking in different periods of time, the
researcher assumed that Lean Thinking was implemented as part of various
approaches that assisted the participants to achieve Thailand Quality Award as
suggested by NIST (2013b). Therefore, we proposed an assumption that Lean

Thinking was implemented in the year of receiving the first award.

As shown in Figure 5-14, this study investigated the financial performance of

sixteen organisations in a five-year period. Although one might suggest that a
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financial analysis over only a five-year period might not reflect the real
performance of the organisations, this study was limited by the available
information. This study selected the award winning organisations during 2002-
2012 as the population target of the research. The oldest financial reports which
were provided by the Department of Business Development, the Ministry of
Commerce, in Thailand were in 2000. Therefore, we could analyse the financial
performance of the participants that achieved TQA in 2002 for two years before
receiving the award. In addition, the latest TQA organisation units achieved their
first award in 2011. Therefore, the researcher could analyse the financial
performance of the participants that achieved TQA in 2011 for two years after
receiving the award. Thus, five-year period of financial analysis is the most

appropriate in this study.

First award achievement

Year -2 Year -1 Year O Year +1 Year +2

\ )\ }
| |

Before Lean Thinking implementation After Lean Thinking implementation

Figure 5-14: Time period in financial analysis

As shown in Figure 5-15, it can be noticed that the most significant improvement
is inventory turnover (which is calculated from cost of goods sold divided by
value of inventory). The participants experienced that after Lean Thinking
implementation they could increase the inventory turnover to approximately 45
times a year. According to Schonberger (2009), inventory turnover can be used
to identify the existence of Lean Thinking due to its evident measurement. Thus
with more inventory turnover, the participants achieved leaner performance
through the effectiveness of inventory management from the Lean Thinking

implementation.
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Figure 5-15: Financial performance of the participants in five-year period

The second improvement is the operating income (sales minus cost of goods
sold) which measures the profitability before other expenses. The participants
have better operating income after Lean Thinking implementation at 11.63%.
This refers that revenues of the award winning organisations tended to cover
cost of production. When considering how the participants managed their costs,
it is noticeable that cost of goods sold was increased at 9.39% after Lean
Thinking implementation. However, cost of goods sold does not entirely reflect
an outcome from Lean Thinking implementation. It is indeed affected by a
number of factors which might be influenced by an external environment that is
recognised as an uncontrollable aspect. According to Bicheno (2008), Lean
Thinking is a system that emphasises the potential to deliver an increase in
customers’ value rather than simply the reduction of cost. The researcher
therefore further investigated other financial outcomes of the award winning

organisations.

The participants have less profits which are evident in both gross profit margin
(gross profit divide by sales) and net profit margin (net profit divide by sales)

after they applied Lean Thinking implementation. Profit margin indeed measures
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the percent of profit that could be generated from each dollar of sales during a
given period of time (Elliott and Elliott, 2011). Gross profit margin is a
measurement of profitability after cost of goods sold while net profit margin is
that after all costs and expenses. It can be noticed that the award winning
organisations are likely to have less profits in both measurement indicators. This
is related to the above finding on the increase of cost of goods sold which have

an impact on the decrease of gross profit margin.

In addition, net profit margin which considers all costs and expenses in a
calculation has been declined after the implementation. This is evidence that
although the participants had higher sales after the implementation, they
experienced not only the increase of cost of goods sold but also the decrease of
profit margins. However, financial performances on sales, costs and expenses
as well as profits are not only affected by the implementation of Lean Thinking.
It is possible that these financial performances were affected by other factors
which might have included an uncontrollable external environment. In this
study, we found both positive and negative financial performances from the

financial analysis.

It can be noticed that there are mixed results in financial performance similar to
the study of Wisner and Eakins (1994) on financial performance of TQM
organisations. Indeed, financial outcome might be impacted by a number of
factors which include uncontrollable external environments. It was therefore
difficult to distinguish which parts of the financial improvement came from
quality management implementation (Bergquist et al., 2005). However,
improvements in the financial criteria can be used to inform the management to
recognise the importance of quality improvement (Jaaron and Backhouse, 2011).
Hence, an evaluation on only financial performance is not sufficient to identify a
whole picture of the improvement from Lean Thinking implementation. The
researcher therefore decided to apply the balanced scorecard to measure the

performance of participants after the implementation of Lean Thinking.

In the second perspective of the balanced scorecard, customers play important
roles in defining values. Customers’ value is the first priority that an organisation
needs to be concerned with in order to provide right products in the right time
(Womack and Jones, 1996). As shown in Figure 5-16, the participants in both

manufacturing and service sectors experienced improvements in better
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customer relationship, satisfaction and complaint. The participants believed that
the better performance from a customer’s perspective was a result from an
attempt of the award winning organisations in improving a communication
between them and their customers as explained above. With a better
communication, customers were informed about important information that
related to product/service. This created a trust and better relationship between
the participants and customers. In addition, Lean Thinking implementation
resulted in better customer experiences due to better quality of product/service
and on-time delivery (which resulted from better operation that will be discussed

later). Customers therefore have higher satisfaction with fewer complaints.
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Figure 5-16: Improvement in customers’ perspective

In the third perspective of balanced scorecard, the participants experienced a
number of improvements in their internal processes as shown in Figure 5-17.
Both production and service organisation units found that they tend to
significantly increase their productivity as the highest rank from Lean Thinking
implementation. In parallel, the participants claimed that they could improve the
safety of their working environment after the application. This was evident in the
reduction of accident rates which resulted from the appropriate application of
Lean tools as well as the education and training for employees. The participants
explained that a well-designed Lean Thinking application led not only to
increased effectiveness of the system but also better protection from injury for

their employees. It can be noticed that the service organisation units weighted
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most factors in the internal processes higher than the production except the last
four factors. This might be because the unique characters of the service sector

on these four aspects.

50
45 —\ —n-Service
40

35
30
25
20
15
10

=== Manufacturing

Agreement points

0 T T T T T T T T T T T 1
. \"
S @ S 6 G G e e

M (O o 2 & 0% NS\ \e,"‘ SRR\
ARSI RN R R O N P
Q&°

0
N
W é‘)é

3
WO (\.@((\ Q(
\ Internal Processes

Figure 5-17: Improvement in the internal processes

The participants further explained that they also found the reduction on seven
wastes or non-value-added (NVA) activities after the implementation of Lean
Thinking, as shown in Figure 5-18. As the highest rank, the service organisation
units found that Lean Thinking implementation was possible led to the decrease
of inappropriate processing while the production units were likely to weight the
reduction of defects/reworks. Additionally, organisation units in both sectors
tended to report that unnecessary movement was less well developed
improvements compared to those for other wastes. This might be because both
sectors implemented ergonomic design (in the Consideration group) only
sometimes therefore unnecessary movement still existed in their units when

compared to other wastes.
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Figure 5-18: Seven wastes after Lean Thinking implementation

In the last perspective of balanced scorecard, learning and growth is one of the
highest goals of Lean Thinking implementation (Liker and Hoseus, 2010). The
service organisation units believed that the highest improvement was in the
employee skill and contribution as shown in Figure 5-19. The participants
explained that they considered their employees as the most precious asset that
led their organisation units to not only survive in the business but also achieve
longer term sustainability. Under Lean Thinking, they therefore invested in
education and training as explained above in order to create a learning culture
that would finally result in a higher quality of people who would play a vital role

in improving organisational performance.
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Figure 5-19: Improvement in Learning and Growth

Both production and service were likely to weight competitive advantage at the
same scores after the implementation of Lean Thinking. When implementing the
quality improvement programmes, the award winning organisations tended to
evaluate the impact on their systems. They explained that wherever Lean
Thinking was implemented in their organisation, units should be able to improve
their performance as a whole rather than only that one specific area. If an
application of one technique has at the same time positive and negative impacts
on different processes, the participants decided to not implement that technique

due to a worry about the overall system.

The participants further explained that awareness of systems thinking and the
importance of human resource assisted them to improve not only their internal
processes but also all related aspects which included employees and suppliers.
It was found that after Lean thinking implementation employee turnover was
decreased in both manufacturing and service organisation units. This is because
employees work in safer workplaces within a trust environment among

colleagues which resulted in better physical and psychological aspects.

In addition, the participants claimed that the application of Lean Thinking led to
the development of supplier relationship. This is because the suppliers play
important roles in providing quality material which finally transformed into

product and/or service. A number of participants shared quality improvement
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programmes with their suppliers. This led to win-win situation that both award
winning organisations and suppliers could join knowledge and skills to develop
a whole supply chain. However, when compared to other aspects the participants
had little focus on supplier relationship as explained above. Thus, it would be
better if organisations in Thailand were more concerned about supplier
development. This might lead to an improvement of the whole system of Thai

economics.

Although different businesses found a different level of improvement on these
four perspectives of the balanced scorecard, we found that the evaluation from
the four perspectives of the balanced scorecard were complementary to each
other. Hence, Lean Thinking was likely to assist the award winning organisations
to develop their internal processes which led to better experiences of customers.
When customers were satisfied with the product/service, they tended to continue
to buy product/service from the organisation. Revenue and profit then were
increased from the continuous purchase while costs were relatively reduced
through having better internal processes. An organisation therefore had
sufficient budget to develop their employees and processes. Thus, a cycle of

improvement is going on.

5.8 Chapter Conclusion

The award winning organisations in Thailand were likely to begin their quality
management journey by the implementation of the ISO certification in order to
create a working standard. After that, they decided to apply total quality
management (TQM) to improve quality of their organisational performance. The
application to Thailand Quality Award (TQA) was used to benchmark their TQM
capability against the international criteria and receive feedback from the
assessment process to do inform their continuous improvement programmes.
Lean Thinking was implemented to further develop their organisational
performance. However, the participants in manufacturing and service sectors
implemented Lean tools differently due to their unique circumstances. The
researcher therefore categorised them into three groups which are Core,
Consideration and Niche based on the frequency of their use in the different

implementations. This reflects both similarity to and difference from the existing
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literature on Lean Thinking. It might be said that the Thai BE organisations
tended to have a unique pattern in selecting an application of Lean tools. In other
words, not all Lean tools were likely to be implemented differently in the
particular businesses. Thus, a claim of Womack et al. (1990) on the universal

application of Lean Thinking might be questioned.

It was also found that the Thai BE organisations considered both internal and
external factors in making a decision on a selection of Lean tool application.
However, key decision criteria are mainly focused on an increase of the
organisational performance and an alignment with their organisation’s
objectives and strategies. It might therefore be said that these two aspects are

key justifications for the choices made in the implementation of Lean Thinking.

Under Lean Thinking implementation, the award winning organisations in
Thailand were likely to concern about their human resources as precious assets.
Importantly, a leader plays a significant role in initiating and supporting quality
improvement programmes in their organisation units. Due to being precious
assets, human resources were supported to improve their capabilities through
education and training. In addition, appropriate motivation and clear
communication were important to encourage employees to apply Lean Thinking
into their responsibilities. Without an involvement of a whole organisation, Lean
Thinking could not be achieved. In addition, a number of BE organisations in
Thailand were likely to place emphasis on the other internal and external factors,
i.e. involvement of customer and suppliers in quality improvement programmes.
Thus, the Thai BE organisations were likely to not only manage human resource
thoroughly but also balance other significant aspects that might affect an

implementation of Lean Thinking.

After the implementation, the participants had experience on a number of
improvements. This study applied four perspectives of the balanced scorecard
as the evaluation criteria. In the financial perspective, there are mixed results in
which it is difficult to distinguish which parts of the performance come from
Lean Thinking implementation. (This is consistent with the studies of Wisner and
Eakins (1994) who also report mixed financial result in their studies.) Therefore,
the three remaining dimensions are used to support the financial analysis. We

found that there are improvements on the dimensions of customer, internal
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processes as well as learning and growth perspectives in both manufacturing

and service organisation units.
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Chapter 6: Developing a Model of Lean
Thinking

This chapter develops a conceptual academic model to explain how Lean
Thinking has been implemented alongside Total Quality Management (TQM).
The model of this study identifies critical Lean elements that support an
achievement in quality improvement which associated with the fourth research
question and objective. The model of this study was indeed developed from
findings which were generated from the triangulation of data collection and
analysis explained in the previous chapter. The developed model provides not
only Lean elements and sequences in the application but also the decision

criteria and supporting factors for the implementation of Lean Thinking.

6.1 Significant elements of Lean Thinking

The empirical findings in the previous chapter have identified three important
elements in the implementation of Lean Thinking. In order to achieve an
improvement in organisational performance, not only should Lean tools be
considered but also decision criteria and other supporting factors. These
findings are related to the literature suggestions. Lean Thinking is a system
(Bicheno, 2008) that focuses on both tool implementation and the soft side of
management (Schonberger, 2007; Liker and Hoseus, 2010). Tools and
technology should be installed in supporting people to continuously improve
their work (Liker and Morgan, 2006). However, it is also important to propose
decision criteria which are used to consider the organisational situations and
expectations (Bendell, 2005; Thawesaengskulthai and Tannock, 2008). In
addition, several critical factors impact on the success of Lean Thinking
implementation (Allway and Corbett, 2002; Cuatrecasas, 2002; King and
Venturini, 2005; Simons and Taylor, 2007; De Souza, 2009; Piercy and Rich,
2009; Thawesaengskulthai, 2010).

Therefore, Lean tools, decision criteria and supporting factors are considered to
be significant elements that lead to an achievement in quality development

through Lean Thinking implementation.
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6.1.1 Lean Tools

According to Bicheno (2008), Lean thinking is not a set of Lean tools, it is a
system that requires the implementation of the appropriate tools in order to
create competitiveness. From the literature review, a number of organisations
have been interested in Lean thinking application. However, they found
difficulties in how to select a proper tool and reject an inappropriate one.
Therefore, while Lean tools do not form the whole of Lean Thinking, they are
recognised as an essential part which assists Lean implementers to reach their

goals in improving organisational performance.

In the previous chapter, it was found that a number of participants who claimed
that they had not applied Lean Thinking in their organisation units had
implemented several Lean tools. These participants explained that they have
used different names instead of Lean Thinking. Hence, it might be assumed that
Lean tools have been used under different quality management approaches. The
award winning organisations in Thailand have indeed implemented different
Lean tools at different levels. Thirty Lean tools were therefore categorised into
three groups which are defined in this study as Core, Consideration and Niche,

based on the frequency of their implementation.

Lean tools in the Core group are likely to be used by most organisations. The
Consideration group includes some tools for specific and important uses, and
ought to be considered; however, in the study they were used less often than
those in the Core group. The Niche group tools are very context specific in their

application and were used by few organisation units in the study.

Furthermore, it was also found that the participants who operated in different
industries tend to weight Lean tools differently. As shown in Table 6-1, it can be
seen that the number of Core tools in the manufacturing sector are twice those
in the service sector. In the Core category the first eight Lean tools in the
manufacturing sector are the same as all the Lean tools in the service sector
although these Lean tools are sequenced differently. Therefore, it might be said
that these eight Lean tools are likely to be essential to an organisation in
whatever business sector and they should be applied in an early stage in order

to achieve Lean Thinking implementation.
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Table 6-1: A comparison of Lean tools between the manufacturing and the

service sectors

Category of Lean tools

Manufacturing sector

Service Sector

CORE:

Usually implemented in
most organisations.

PDCA, Five Ss, Kaizen,

Root Cause Analysis,
Standardisation, TPM,
Gemba, Policy Deployment,
Visual Management,
Breakthrough Improvement,
Poka-Yoke,

Bottleneck Analysis, QFD,
Brown Paper Analysis, VSM,
Flexible Workforce

PDCA, Root Cause Analysis,
Five Ss, Kaizen,

Policy Deployment,
Standardisation, Gemba,
TPM

CONSIDERATION:

Important usage to be
considered.

Continuous Flow,

Ergonomic Design,
Autonomation,

Value Analysis,

Concurrent Engineering,
Cellular Manufacturing, JIT,
Close Supplier Ties,

Takt Time, A3 Thinking,
SMED

Visual Management,

Poka-Yoke, Continuous
Flow,

Breakthrough Improvement,
Value Analysis,

Brown Paper Analysis,
Bottleneck Analysis, QFD,
Flexible Workforce,

Ergonomic Design,
Concurrent Engineering

NICHE:

Particular use in
particular circumstance.

Level Scheduling,
Group Technology,
Pull System

VSM, Level Scheduling,

Pull System, Autonomation,
Group Technology, JIT,
Close Supplier Ties,

Takt Time, A3 Thinking,

Cellular Manufacturing,
SMED

Note: Where the tools appear in different parts of the table in the two sectors they are shown in red.

In the Consideration group, both manufacturing and service sectors were likely
to weight the same number of Lean tools, i.e. 11. Both industries considered
Continuous Flow, Ergonomic Design, Value Analysis and Concurrent Engineering
as the Consideration tools. Seven of the 11 Lean tools in the Consideration group
of the service sector are categorised as Core in the manufacturing organisation
units. Hence, it can be said that although the Consideration tools are important,

they were likely to be implemented more or less often in the different sectors.
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In the third group, Niche, 11 tools are considered to be a specialised application
in the service sector. Three Lean tools which are weighted similarly in both
sectors as being in the Niche implementation are Level Scheduling, Group
Technology and Pull System. Hence, the Niche group includes very specialised
tools in Lean Thinking implementation. In addition, one Lean tool was found to
be weighted very differently between the manufacturing and service sectors and
that is Value Stream Mapping (VSM). It is categorised as a Core tool in the
manufacturing sector while it is regarded as a Niche application in the service
sector. The logic of these results suggests that unique Lean tools are applied
differently in specific industries. An alternative view is that the overall processes
in services are simpler than in manufacturing and therefore the value streams

are more obvious in services without needing the details of the VSM.

As shown in Table 6-1, 30 Lean tools were likely to be implemented differently
between the manufacturing and service organisation units. Therefore, these
three categories of Lean tools might be used to confirm the first proposition that
Thai BE managers from different organisational groupings prioritise different

choices of Lean tools in the implementation of Lean Thinking.

According to Bicheno (2008), Lean tools, if used appropriately, will give good
results. However, it is questioned in this study which criteria play significant

roles in influencing the decision making of the award winning organisations.

6.1.2 Decision Criteria

An organisation could achieve continuous improvement if it considers the right
factors when making a decision on what project should be chosen (Kornfeld and
Kara, 2013). In fact, both rational and emotional factors should be considered
when making a decision on the application of quality management
(Thawesaengskulthai, 2010). In order to achieve Lean Thinking implementation,
an organisation should consider its current situation, environment,
organisational goals and peoples’ perceptions. From the literature review, there
were a number of organisations that failed in the implementation of quality
improvement programmes due to inappropriate considerations. Hence, it is

important to identify key aspects which should be considered in decision making
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for Lean Thinking implementation in order to achieve organisational

improvement effectively.

From the empirical findings, the award winning organisations tended to consider
a number of factors when making a decision on which Lean tools should be
implemented in their organisation units. In general, the participants aimed to
increase their organisational performance after implementation and considered
an alignment with their organisation’s objectives and strategies. Both
manufacturing and service sectors were likely to rank these two factors, the
increase of the organisational performance and the alignment with the
organisation’s objectives, equally as the most important in the ranking of

decision criteria, as explained in the previous chapter.

However, the award winning organisations in Thailand did not only consider
these two aspects, they were likely to also concern about other important factors
which might affect the implementation of Lean Thinking. These decision criteria
were therefore categorised into three groups which are defined in this study as
Organisation Readiness, Strategic Planning and External Suggestion, as shown
in Table 6-2.

In fact, these three decision criteria were ranked by the award winning
organisations differently. In general, both manufacturing and service
organisation units were likely to consider Strategic Planning as the most
important factor which was used in decision making followed by Organisation
Readiness and External Suggestion. The majority of the participants explained
that it was important to set clear organisation objectives in the beginning stage.
After that, a manager should find Lean tools which could be applied in order to
assist his or her organisation to achieve their key goals. This finding is similar
to the suggestion of Bendell (2005) that key decision criteria should be the

primary needs of an organisation.
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Table 6-2: Decision criteria which were used in the consideration of Lean

Thinking implementation

Decision Criteria

Definition and sub-criteria

Strategic Planning

Decision making is based on policies, objectives,
plans and other requirements of an organisation.

Organisation Objectives and Strategies
Management Policy

Business Requirement

Solve Business Problem

Sustain Competitiveness

Organisation Readiness

Consideration of the appropriateness of existing
resources and cultures of an organisation.

Organisation Culture

Ease of Implementation
Supplier/Customer Programmes
Appropriateness for the Organisation

External Suggestion

Implementation is influenced by an external
expert’s suggestion and/or learning from best
practice organisations.

Consultant's Suggestion

Business Results of Best Practices
Feedback from Assessment

Law and Regulations

Technology Development

Organisation Readiness is a consideration of existing resources as well as

organisational cultures, which includes the capabilities of the human resources

within the organisation. After the award winning organisations considered their

requirements, they generally investigated the availability of their resources. If

these resources, particularly human resources, are not in readiness, the

participants will provide education and training programmes in order to increase

essential knowledge and skills of their people. However, the participants claimed

that in the beginning stage, the key decision criterion was ease of

implementation.
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When making a decision on Lean Thinking implementation, the participants in
this study considered not only internal factors but also external aspects. The
third decision criterion, the External Suggestion, is a consideration of the
influence of the external environment, which includes consultant’s suggestions,
learning from best practice organisations and feedback from the assessment.
The majority of the participants claimed that learning from experts was one of
the most effective approaches to planning their continuous improvement;
however, it was still important to investigate their needs and readiness after

obtaining the external suggestions.

Therefore, it might be said that although these three decision criteria were likely
to be weighted differently by the award winning organisations, the Strategic
Planning, the Organisation Readiness and the External Suggestion were used as

complementary factors in making a decision on Lean Thinking implementation.

Although these decision criteria are named differently from those in the second
proposition, it can be confirmed the second proposition that current situations
(Organisation Readiness), future requirements (Strategic Planning), and external
factors (External Suggestion) are key decision criteria used by different Thai BE

managers in making a decision on the implementation of Lean Thinking.

6.1.3 Supporting Factors

In order to achieve Lean Thinking implementation, it is important to recognise a
system as a whole rather than focus on any single specific department (Crute et
al., 2003; Jekiel, 2010). From the literature review, a selection of a powerful tool
using reasonable decision criteria is not enough to ensure the smooth flow of
the implementation. A number of researchers suggested key tasks that should
be performed as part of an application, similarly to the empirical findings of this
study. However, different companies are faced with different environments
(Hines et al., 2004). In order to reach a successful implementation, a manager
has to restructure the organisation to become more flexible in adopting new
ideas (Achanga et al., 2006).

In this study, the award winning organisations suggested a number of key

success factors which were used to achieve Lean Thinking implementation. Both
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manufacturing and service organisation units were likely to consider leadership
and management support as the most important aspects in the application.
Quality development programmes require an initiative from senior management
to not only propose the related policies but also provide sufficient support
resources. It can be seen, therefore, that management policies and sufficient
resources were two critical criteria (Strategic Planning and Organisation
Readiness) used in the decision making for the implementation of Lean Thinking,

as explained in the section above.

The participants further explained that there were other critical success factors
which included employee involvement, clear communication and internal
cooperation, as discussed in the previous chapter. The researcher therefore
defined these aspects as the Supporting Factors which assisted the award
winning organisations to achieve implementation. From the empirical findings,
these supporting factors were categorised into four groups which are defined in
this study as People, Organisation, Communication and Business Partner, as

shown in Table 6-3.
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Table 6-3: Supporting factors in Lean Thinking implementation

Developing a Model of Lean Thinking

Internal Expert
External Expert

- Education and Training
- Knowledge Management
- Job Rotation

- Job Enrichment

- Cross-Trained Worker

- Reward and Recognition
- Happiness Workplace

4. Resource Management
- Factand Data - Budget
- Equipment - Time
- Infrastructure

People Organisation Communication Business Partner
1. Leader 1. Strategic Management 1. Two-way and 1. Customer
- Commitment of Senior - Management Policy Transparency - Customer Focus
e e - Customer Relations
- Lean Leadershi - i
- Buv-in P - Organisation Culture and Value 2. Voice of Employee Management
R }I Model - Alignment and Integration - Customer Involvement
B ole Mode - Trust Environment 3. Voi fC
- lnvolvement - Open Door Policy . oice o ustomer 2. Su lier
- Management Support - PP . .
2. Operations Management ; ; - Supplier Evaluation
2. Employee - Safety and Environmental 4. Voice of Community ) Suppl!er Development
- Employee Attitude Management - Supplier Involvement
- Commitment and - Risk Management ; ;
Involvement - Project Management 5. Voice of Supplier
- Employee Skill and - Svha?giﬂMa”agemet”t
Knowledge - aste Managemen )
- System of Product/service
- Employee Empowerment Management
- Market Service Logistics
3. Improvement Team
- Cross Functional Team 3. Human Resource
- Functional Team Management (HRM)
- Discipline and Regulation
4. Consultant - Employee Motivation
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The first critical factor is People which include leaders, employees, improvement
teams and consultants. The participants weighted People as the most important
aspect in supporting the application of Lean Thinking. As explained above, a
quality improvement programme can be applied in an organisation only if it is
initiated and supported by top management. However, quality development
cannot be reached without a whole organisation’s involvement. Thus, after the
management commits to the application of Lean Thinking it requires its
employees to apply quality improvement programmes into their individual or
team responsibilities. They may operate under a support of internal and/or

external consultants in order to ensure that their application is appropriate.

Although People are regarded as the most important in the ranking of key
success factors, they can also be a cause of barriers in the implementation of
Lean Thinking. This is because if an employee has a negative attitude towards
quality improvement, he or she will offer resistance to the new programme.
Human resources was also recognised as a competitive resource (Liker and
Hoseus, 2010) and should be empowered as the process owner to drive quality
improvement (Crute et al., 2003; Jekiel, 2010). Therefore, an organisation
requires the effectiveness of its human resource management (HRM) in order to
motivate and draw out its people’s capabilities in order to drive quality

improvement.

In this study, HRM was identified as part of the second supporting factor which
was defined as the Organisation. The Organisation issues are concerning the
roles and impacts of not only HRM but also strategic management, operations
management and resource management. These areas of management support
the smooth flow of Lean Thinking implementation. In parallel, Lean Thinking as
the modern manufacturing strategy contributes as one of the essential parts in
formulating the business strategy into an effective direction (Brown, 1998c). The
strategic management involves formulating and implementing goals, policies
and strategies in order to shape the overall direction of the organisation. In other
words, an organisation is required to integrate, align and fit all initiatives within
its operation (Crute et al., 2003; Mohammad et al., 2011). In order to reach
better organisational performance, quality has to be concerned as a strategic
point (Brown, 1997). Additionally, top management has to create an

organisational culture that supports quality improvement (Crute et al., 2003;
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Jekiel, 2010). Therefore, without alignment in an organisation and appropriate

quality culture, Lean Thinking implementation cannot be achieved.

Operations management focuses on designing, producing and controlling
processes in order to meet customers’ requirements. In fact, the operations
capacities and the strategic management need to be linked and complement
each other (Brown, 1998a; 1998b). Without a consideration on the connection
between organisational strategy and project management, quality improvement
cannot be achieved (Kornfeld and Kara, 2013). Therefore, operations
management has to be considered in parallel with strategic management in
order to reach a success in quality development through Lean Thinking
implementation. In addition, resource management emphasises the efficient
utilisation of organisational resources which include data, infrastructure,
equipment, budget, time and so on. Ineffectiveness in managing processes and
resources is considered as waste in Lean Thinking. Lean Thinking is indeed
covered from operational to strategic management (Bozdogan, 2010).
Therefore, it can be said that these areas of management and Lean Thinking are
complementary and support each other to reach quality development in an

organisation.

The third supporting factor, Communication, is used to send important
information to inform both internal and external stakeholders. From the existing
literature, a number of researchers suggested that communication is one of the
key success factors that assisted Human Resources to understand the
management policies (Cuatrecasas, 2002; Crute et al., 2003; Kim et al., 2006;
Brown et al., 2007; Jekiel, 2010; Thawesaengskulthai, 2010; Pradabwong et al.,
2012). However, these literatures mainly focus on internal communication. In
this study, it was found that both internal and external communications play

important roles in supporting Lean Thinking implementation.

The award winning organisations in both sectors were likely to weight
communication as one of the significant aspects which can either support or
obstruct the achievement of Lean Thinking application. In order to manage
human resources well through Lean Thinking, two-way and transparent
communication was considered to be one of the most effective approaches.
Therefore, related information was provided to employees to encourage the
application while organisation units received feedback from their people. Under
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a clear communication system, human resources understand the reasons why
Lean Thinking implementation is needed. Additionally, they will offer feedback
in terms of suggestions which can be used to further improve organisational

performance.

The participants were concerned to communicate not only with employees as
the internal stakeholders but also with customers, communities and suppliers
as the external stakeholders. Customers’ value is the highest goal that an
organisation needs to identify (Womack and Jones, 1996) in order to run its
business successfully. Communication to and from potential customers is one
of the most effective methods to understand customers’ value. The award
winning organisations explained that they tend to also communicate with
suppliers to receive updated information from them in order to solve any
problems and improve organisational performance in parallel with creating a

good relationship with the suppliers to achieve win-win situations.

Another external stakeholder that received communication from the award
winning organisations is the community in order to improve community welfare
and the quality of people who might be contributing to the quality of
product/service in the future. Therefore, it can be seen that two-way
communication is one of the powerful aspects that can be used to inform and
receive important information. It offers not only a better understanding between
organisation units and their stakeholders but also a feedback that can be used
for continuous improvement through Lean Thinking implementation. Thus,
communication with both internal and external stakeholders is essential to cover
all related issues. It can therefore be determined that both internal and external
stakeholders play vital roles in supporting the implementation of Lean Thinking.
The first three supporting factors are mainly focused on internal organisation
while the last aspect emphasises the role of the external organisation, defined

in this study as the Business Partner.

A business partner includes customers and suppliers who play roles in
supporting Lean Thinking implementation. Although the participants weighted
the involvement of these business partners as the least important factor when
compared to other aspects, ineffectiveness in managing these partners could
result in barriers to the application. This is evident in both the existing literature

and the empirical findings of this study. In fact, customer value is one of the key
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principles of Lean Thinking (Womack and Jones, 1996). A focus on customers
can assist an organisation in understanding their customers’ requirements. A
number of participants in this study learn from their customers through
customers’ involvement and customer relations management, as explained in
the previous chapter. They could, therefore, receive essential information that

can be used in quality improvement.

Another business partner is suppliers who also support a smooth flow of
processes by providing sufficient quality materials. However, the award winning
organisations were likely to have little concern about the roles of suppliers in
their quality development programmes. This was evident from supplier
involvement being considered as the least important factor in Lean Thinking
application in both sectors, as explained in the previous chapter. In addition,
only a few participants proposed supplier development and evaluation
programmes regularly. However, a good relationship between organisations and
suppliers was suggested (Brown and Cousins, 2004; Brown et al., 2007;
Pradabwong et al., 2012) in order to share essential information that could be
used to improve performances of both organisations. Hence, suppliers need to
be wisely managed and closely developed in order to create long-term
relationship (Brown and Cousins, 2004). Additionally, an entire supply chain
from suppliers to customer needs to be considered in order to achieve in the
implementation of Lean Thinking (Brown, 1998c). This study therefore suggests
that an organisation should span its quality improvement across organisations

into its supply chain in order to entirely support Lean Thinking implementation.

In order to be successful in managing its business partners, an organisation
requires effective communication. This supporting factor is therefore related to
the previous aspect, Communication. It can be said that all four supporting
factors are linked and complement each other. Lean Thinking is a system that
needs to be considered as a whole instead of a specific area (Crute et al., 2003;
Bicheno, 2008). Thus, these four supporting factors should also be planned,
aligned and operated in the same direction in order to support the

implementation of Lean Thinking successfully.

It might be said that these four supporting factors, People, Organisation,

Communication and Business Partner, are related to three aspects which are

organisational management, intercompany management and human resource
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management in the third proposition. Therefore, it can be confirmed the third
proposition that these supporting factors need to be thoroughly managed in

order to achieve quality improvement in selected Thai BE organisations.

Supporting factors are indeed the existing resources and situations of the
organisation which are used as decision criteria in taking a decision on Lean
Thinking implementation. It can be said that supporting factors and decision
criteria are linked to each other. These two Lean elements then support the
application of Lean tools to align and fit with an organisation’s environments.
Therefore, three significant elements which are Lean tools, decision criteria and
supporting factors are essential aspects in Lean Thinking implementation and
are linked to each other. If an organisation considers these three vital elements
when implementing Lean Thinking, the researcher believes that the organisation
is more likely to achieve quality development. These three elements then will be
used to create a conceptual model of Lean Thinking implementation in the next

section.

6.2 Developing a model of Lean Thinking

implementation

As discussed in the previous section, in order to achieve quality improvement
through Lean Thinking implementation, it is essential to consider three
significant elements, which are Lean tools, decision criteria and supporting
factors. Although the implementation of Lean tools is not equal to a Lean system,
it can be used to reach a desired result of quality development. However, an
application of Lean tools needs to be considered carefully based on
organisational environment. It was found that the appropriateness of the
organisation conditions and the alignment with the organisation strategies are
vital decision criteria while human resources is a key supporting factor that

drives quality programmes.

168



Chapter 6

Developing a Model of Lean Thinking
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Tool prioritising, decision criteria and supporting factors were used in
developing a conceptual model of Lean Thinking implementation. As shown in
Figure 6-1, decision criteria and supporting factors are considered as the bases
of Lean tool application. Before a manager decides to implement tools, it is
important to consider the organisational requirements and situations in order to
drive an entire organisation in the same direction towards a desired goal.
Therefore, Lean tools, decision criteria and supporting factors have an impact
on and complement each other. In order to reach success in Lean Thinking
application, these three significant Lean elements should be considered in

parallel.

In the developed model, decision criteria identify reasons that need to be
considered before the implementation, supporting factors point out how to do
quality improvement successfully and tool prioritising determines what tools
should be selected in different sequences. Thus, the model of this study
confirms the fourth proposition that selected Thai BE managers consider reasons
why it is important to implement Lean Thinking, how to implement to achieve
quality development and what tools should be implemented in an organisation

in order to be successful in the implementation of Lean Thinking.

From the empirical findings in the previous chapter, the award winning
organisations were likely to apply different tools at different levels using
different quality management approaches. Organisation units in manufacturing
and service sectors tend to implement Lean tools differently. However, we found
that decision criteria and supporting factors in both sectors are relatively similar.
The participants (in whichever business sector) weighted strategic planning and
people as the most important in the ranking of decision criteria and supporting
factors, respectively. Thus, a key difference between the manufacturing and
service sectors is the application of Lean tools. The conceptual model of Lean
Thinking implementation in the manufacturing units was created, as shown in

Figure 6-2 while that in the service sector is shown in Figure 6-3.
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In these models, Lean tools in three categories, i.e. Core, Consideration and
Niche are presented visibly in order to show how the unique business sector
prioritised Lean tools. In fact, there are a small number of literatures that advised
on the sequence of Lean tool implementation. This study, therefore, suggests
the essential tools as being the Core tools that should be implemented in the
early stages of each sector. As discussed in the previous section, Lean tools in
the manufacturing sector were prioritised differently from those in the service
business. It can be said that these models offer a particular application in the
specific sectors. In this study, not all lean tools were applied universally and
there were different contextual factors at play which suggests that a simplistic
view, that Lean is the same for everyone, is indeed too simplistic. Management
choices and priorities always suggest that not everything in the lean toolbox will

fit all circumstances all of the time.

In addition, sub-decision criteria are provided in these models in order to provide
a clear understanding on important aspects that should be considered to make
effective decisions for Lean Thinking implementation. From the literature review,
the existing literature on the decision criteria of Lean Thinking implementation
was limited. Most of them had not provided details of the decision criteria in any
depth. This resulted in both academic and practical debates on what need to be
considered before making a decision on Lean Thinking implementation. This
study, therefore, addresses this gap by offering sub-criteria that need to be
considered in order to reach successful quality improvement through Lean

Thinking implementation.

Furthermore, these developed models also provide supporting factors which are
important in assisting an organisation to reach its quality goals. The existing
researches generally identified these aspects as key success factors in
implementation. However, the existing literatures rarely included these elements
in their proposed models. This study, therefore, aims to create a complete model
of Lean Thinking implementation. Supporting factors which influence the
achievement of quality improvement are suggested as one of the significant

parts of Lean Thinking application.
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These models therefore fill gaps in the existing literature and contribute to the
academic debate about the universality and significant elements of Lean
Thinking application. As explained above, different Lean tools tended to be
applied at different levels by the award winning organisations. Organisation
units in manufacturing and service sectors were likely to implement these Lean
tools differently. In addition, organisation units which operate in the same
company implemented Lean tools uniquely. Therefore, it can be said that there
are particular choices of Lean tools and implementation sequences in the
particular context of businesses. This is similar to the study of Crute et al. (2003)

on the “plant-specific’ of Lean Thinking application.

In order to make clear the perspectives of the differences in implementation
between the manufacturing and service sectors, the researcher developed a
complete model of Lean Thinking application that presents a comparative view
of different tools between two sectors. As shown in Figure 6-4, two sets of Lean
tools in the unique sectors are clarified and compared. Red letters in the tool
boxes refer to the Lean tools that appear in different categories in the two
sectors. This model provides not only a comparative application of particular
sectors on Lean tool choices and implementation sequences but also the
essential bases that need to be thoroughly considered before making a decision

on Lean Thinking implementation.

Thus, the developed models are named in this study as “Lean Thinking elements
and interaction model”. They are indeed the conceptual academic models which
support the analysis of how Lean Thinking was implemented alongside Total

Quality Management in the award winning organisations in Thailand.

6.3 Chapter Conclusion

In order to achieve improving organisational performance, not only should Lean
tools be considered but also decision criteria and other supporting factors.
These three factors are regarded as the significant elements of Lean Thinking
application that lead to achieving quality improvement. Although the
implementation of Lean tools is not equal to an entirely Lean system, it can be

used to reach a desired result in quality development. Indeed, an application of
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Lean tools needs to be considered carefully based on organisational

environment.

The second important element of Lean Thinking application is decision criteria,
which include Strategic Planning, Organisation Readiness and External
Suggestion. These aspects should be considered before making a decision on
Lean Thinking application. However, the selection of a powerful tool alone within
reasonable decision criteria is not enough to ensure the smooth flow of the
implementation. Another significant element in Lean Thinking implementation
that needs to be considered is the supporting factors. These aspects which are
defined in this study as People, Organisation, Communication and Business
Partner, play important roles in supporting an organisation to reach successful

quality improvement through Lean Thinking implementation.

It can be said that supporting factors and decision criteria are linked. These two
Lean elements are vital bases that support the application of Lean tools to align
and fit with the organisation environment. Therefore, in the implementation of
Lean Thinking it is important to consider these three significant elements in a

comprehensive way in order to achieve effective quality improvement.

Due to being essential elements of Lean Thinking, these three aspects then were
used to develop a conceptual model for implementation. It might be said that
tool prioritising, decision criteria and supporting factors are significant Lean

elements that contribute to a conceptual model for implementing Lean practices.

In this study, models are developed in not only the particular sectors but also in
the comparisons between sectors. In fact, these models reflect the particular
application of the unique business sectors. Additionally, they challenge the
universality of Lean Thinking implementation. These “Lean Thinking elements
and interaction models” are, therefore, contributing to the academic debate
about the universal application and significant elements of Lean Thinking and
support the analysis of how Lean Thinking was implemented alongside TQM in

the award winning organisations in Thailand.
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Chapter 7: Model Validation

This chapter describes the validation of the model from a comparative analysis
with the existing literature and the effectiveness of the implementation of the
award winning organisations in Thailand. Subsequently, academic and
consultant experts in Lean Thinking are used alongside the participating
managers to examine the new model from an academic viewpoint (does it
advance the academic argument of the universality or particularity of Lean
Thinking application) as well as asking the participating managers for their views
of whether it can be easily operationalized and if it has the potential to improve
the implementation process. The model validation and refinement processes
were associated with the fifth research objective by verifying and refining the
developed model of Lean Thinking implementation on its theoretical soundness
and potential for practical application and confirm an academic debate about

significant elements of Lean Thinking implementation.

7.1 Validation of the developed model

From the literature review, Lean Thinking application has been of interest to a
number of academics and practitioners for improving organisational
performance. However, one of the critical causes of failure in Lean Thinking
implementation was an improper framework (Anand and Kodali, 2010). An
appropriate model, in contrast, can be used as a guideline to achieve the Lean
Thinking application. Therefore, a comparative analysis with the existing

literatures was conducted in order to check the validity of the developed model.

7.1.1 A comparative analysis with the existing literature

A comparative analysis was done by comparing and contrasting Lean elements
of the developed model with those of the existing literature in order to verify the
validity of the proposed model. Key frameworks of Lean Thinking

implementation are included five principles of Lean Thinking (Womack and
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Jones, 1996), the 4 P model of the Toyota Way (Liker, 2004) and the 8P’s model
of the Lean Business System (Hines, 2009).

7.1.1.1 Five principles of Lean Thinking

Lean Thinking was initially known as the Toyota Production System (TPS) before
it was introduced as Lean by Womack et al. (1990). According to Womack and
Jones (1996), Lean Thinking could be applied universally with five key principles
- value, value stream, flow, pull and perfection - which were considered to be of
critical significance (Bicheno and Holweg, 2009). In fact, these five principles are
recognised as a fundamental framework for Lean Thinking implementation. It is,
therefore, vital to compare the developed model with these key principles of

Lean Thinking.

Firstly, customers’ value is the key starting point of Lean Thinking (Womack and
Jones, 1996). In other words, it is important to identify the exact requirements
of customers. In order to do this, an organisation needs to know its customers
(Bicheno, 2008; Bicheno and Holweg, 2009). Thus, this principle places
emphasis on customers and their requirements. In the developed model, a
customer is proposed as a business partner which is one of the critical elements
of Lean Thinking. In the model, the researcher recommended an organisation to
drive customer focus through customer relations management (CRM) in order to
listen to the voice of customers and communicate the related information to
them effectively. Customer involvement in quality development is also
suggested in the proposed model in order to improve the organisational

performance consistently with customers’ value.

In the second principle, value stream is the processes which include problem
solving, information management and transformation tasks (Womack and Jones,
1996). A consideration of an entire supply chain is recommended in order to
understand the “demand network” (Bicheno and Holweg, 2009). Therefore, a
focus on business partners, which include customers and suppliers, is vital and
is suggested as a part of the key elements in Lean Thinking implementation in
the developed model. An organisation should encourage its suppliers to become
involved in quality improvement programmes to achieve transformation of tasks

efficiently. Supplier evaluation and development are also crucial in improving a
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whole supply chain. Additionally, the proposed model of this study identifies a
number of Lean tools that can be used in process investigation and development,

for examples, Root Cause Analysis, Brown Paper Analysis and Value Stream

Mapping.

The third principle, flow, emphasises how to process raw material into finished
product without defect, stoppage and repetition of work. In order to reach this,
a number of Lean tools that make the flow of value were identified in the
developed model. These tools include the Five Ss, Standardisation, Poka-Yoke
(Error Proofing), and others. Furthermore, an important point in making value
flow is the vision that guides an organisational strategy (Bicheno and Holweg,
2009). The developed model is also concerned with the importance of the vision.
Thus, a vision is regarded as a part of strategic management that supports
achieving in the Lean Thinking application. In parallel, a vision is considered to
be one of the decision criteria in strategic planning which is used when
considering what should be implemented in an organisation. Therefore, a clear
vision is an important aspect that should be considered in Lean Thinking

application in order to make value flow in an effective approach.

The next principle of Lean Thinking is pull. Womack and Jones (1996) explained
that a product should be pulled by customers when they want it. An organisation
needs to respond to customers’ demand with low inventory (Bicheno, 2008). In
order to make a pull system possible, a number of Lean tools were suggested in
the developed model: Andon (Visual Management), Heijunka (Level Scheduling),
Takt Time and Kanban (Pull System). Additionally, supplier management (as
explained above) is one of the key parts in assisting an organisation to manage
its inventory successfully. Therefore, vital elements which assist an organisation

to achieve a pull system are already put in the proposed model.

The last principle is perfection. According to Womack and Jones (1996), zero
defect and transparency are the important aspects in the fifth principle. Defect
is one of the seven wastes that causes not only redundant costs but also
customer unreliability (Bicheno and Holweg, 2009). According to Womack and
Jones (1996), following the first four principles of Lean Thinking can assist Lean
implementers to attain the defect-free. In addition, a prevention system needs
to be installed in all processes from marketing to after-sales service (Bicheno,
2008). In fact, a number of Lean tools that can be used to achieve zero defect;
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i.e. Poka Yoke (Error Proofing) and Total Productive Maintenance (TPM), were
also suggested in the developed model as explained in the first four principles
above. Furthermore, the model of this study concerns about an implementation
in a whole system. It can be seen that it suggests not only a tool application but
also a consideration on other important factors; i.e. strategic management and
human resource management. Under a holistic management, it is possible that
an implementation of the developed model leads to an achievement in the zero
defect.

With a clear understanding, value creation could be done easily. In the developed
model, a transparent communication to all stakeholders which included not only
employees but also customers, suppliers and society was suggested in order to
inform and receive the related information. Particularly, an employee who plays
a vital role in implementing quality improvement programmes can reflect an
actual situation at an operational level to top management. This information is
considered in order to propose effective strategic planning. In addition, the
management is able to provide positive feedback to employees who will then

improve their performance to reach customers’ value instantly.

In a comparison, it can be seen that the developed model covers and relates to
all the important aspects of the five Lean principles which are recognised as
being at the heart of Lean Thinking application. However, these five key
principles omitted the importance of people (Hines, 2009) who apply Lean tools
and techniques to improve their work continuously (Liker and Morgan, 2006).
The developed model also includes the roles of human resources and decision
criteria that can be used as guidelines to be successful in the implementation of

Lean Thinking.

7.1.1.2 The 4 P model of the Toyota Way

Not only were five key principles of Lean Thinking used in a comparative analysis
but also the 4 P model of the Toyota Way. The Toyota Production System (TPS)
is recognised as the basis of Lean Production and has influenced the movement
of Lean Thinking (Liker, 2004). Thus, it is worthwhile comparing and contrasting
the developed model with the Toyota Way framework in order to verify the

validity of the proposed model.
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Figure 7-1: The 4 P model of the Toyota Way

(Source: Liker (2004)p. 6)

According to Liker (2004), four categories of the Toyota Way are Philosophy,
Process, People and Partners as well as Problem Solving. As shown in Figure 7-1,
the 4 P model of the Toyota Way is presented in a pyramid shape which begins
with Philosophy or Long-term Thinking. Liker (2004) emphasises that it is
important to understand Lean thinking as a whole system rather than be entirely
focused on tool application. In this study, the developed model provides not only
a set of Lean tools but also other significant elements of Lean Thinking which
include decision criteria and supporting factors. In particular, the strategic
planning of the management is identified as one of the key elements that need
to be concerned about the organisation’s direction before the implementation
of Lean Thinking. In addition, strategic management, which is considered to
include the long-term policies of the organisation, is suggested as an aspect that
supports the achievement of the application. It can also be said that the
developed model provides the long-term management decision that relates to

the basis of the 4 P model.

Secondly, an organisation needs to concentrate on processes in order to achieve

quality improvement. The key purpose of this stage is to eliminate waste and
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increase flexibility (Liker, 2004). As shown in Figure 7-1, Liker (2004) suggests
having Lean implementers to create process flow, pull system, workload levelling
and so on. In the developed model, a number of Lean tools that can be used to
reach these conditions are suggested. Additionally, a quality culture should be
built in an organisation in order to run a process without a stoppage (Bicheno
and Holweg, 2009). In this research, organisation culture and value for
continuous improvement are suggested as two of the aspects that support the

accomplishment of quality development through Lean Thinking implementation.

Consequently, people and partners are the third important aspect of the 4 P
model of the Toyota Way. In the application of Lean Thinking, it is important for
top management who propose a long-term philosophy to start quality
programmes. After that, the management has to challenge and develop
employees to apply those programmes to their responsibility both individually
and in their team. In the developed model of this study, people, including
leaders, employees, improvement teams and consultants, are suggested as
supporting aspects that drive an organisation to achieve quality improvement
from the implementation of Lean Thinking. Additionally, Liker (2004) further
identifies suppliers who should be respected but challenged in Lean Thinking
application. In the proposed model, Lean implementers are recommended to
consider suppliers as crucial business partners by setting supplier development
and evaluation alongside and allowing them to involve in quality improvement

programmes.

The last section of the Toyota Way model is continuous improvement and
learning. Liker (2004) explains that an organisation should continually improve
its performance and learn through Kaizen. In fact, this tool has been identified
as an essential tool which should be implemented in both the manufacturing
and service organisations in the proposed model. In addition, the model of this
study provides a number of decision criteria that need to be considered before
making a decision on the application. These factors are related to an explanation
by Liker (2004) in which an organisation should consider all influences in the
implementation carefully. Thus, the decision criteria suggested in the developed
model can be used as a consideration metric that assists an organisation to
understand its situation clearly. Lean implementers can, therefore, select and

apply the most appropriate tools and techniques that fit with their conditions.
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Thus, it is found that the developed model of this study has covered and is
consistent with the 4 P model of the Toyota Way. In fact, the proposed model
provides more details that might be used in a practical way than the Toyota Way
model. Liker (2004) describes that an organisation has to carefully consider all
related aspects before implementation. However, he was unlikely to suggest
which significant elements should be considered in the implementation.
Therefore, it can be said that the developed model provides the all-important
elements of Lean Thinking which relate to the Toyota Way model and might be

worthwhile considering implementing.

7.1.1.3  The 8P’s of Lean Business System

In order to make a strong argument on the validity of the developed model,
another model that was used in a comparative analysis is the 8P’s of the Lean
Business System. As shown in Figure 7-2, the 8P’s model is comprised of eight
elements: purpose, process, people, pull, prevention, partnering, planet and
perfection. It was developed by Hines (2009) after he found the five principles
of Lean Thinking limited. Hines (2009) claims that this 8P’s model is a complete
framework which provides more contingent and sustainable approaches. In fact,
it is challenging to compare the model of this study with the 8P’s of Lean
Business System. This is because the developed model has already been
compared with the five principles of Lean Thinking and a number of
consistencies between the two models identified. However, several aspects do
not exist in the classic principles but they are suggested in the developed model.
Thus, it is interesting to find out how the developed model focuses on the
essential aspects of Lean Thinking when compared to the 8P’s model of Hines
(2009).
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The 8Ps
of Lean Thinking

Figure 7-2: The 8P’s of the Lean Business System

(Source: Hines (2009) p.4)

Firstly, Lean implementers needs to set a clear purpose and align their entire
organisation in the same direction. In other words, the strategic management is
also a part of the success in Lean Thinking application. After that, it is important
to communicate the organisation’s purpose to motivate an employee in quality
improvement. Hence, Hines (2009) suggests that Lean Thinking application
could be achieved if an organisation focuses not only on the voice of employees
but those of customers, owners and society as well. In this study, the developed
model has focused on both strategic management and two-way and transparent
communication of employees, customers and communities as supporting
factors that are vital to consider in Lean Thinking implementation. Although the
voice of the owner had not originally been placed in this study model, an
employee was considered to be one of the owners under the concepts of quality
management. Therefore, it can be said that these two models have focused on

the same aspects, which are strategic management and communication.

Secondly, Hines (2009) suggests Lean organisations to consider a
comprehensive system instead of only one process. A holistic system is
comprised of steering, key and supporting processes. The first process refers to
strategic management while the second one is the production process which is
entirely focused on by an organisation that has experience in a failure in the
Lean Thinking application. The supporting processes assist the achievement of

running the core processes. The developer of the 8P’s model claims that a
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complete view of these processes would improve customer services, waste
reduction and organisational profits. In this research, the proposed model has
emphasised the importance of all three procedures. As explained above, the
strategic management that focuses on organisational direction, strategic
planning and alignment of the application, is suggested in the developed model.
The core and supporting processes which are defined in this study as the
operations management, human resource management and resource
management are placed in the developed model. It might be said that the model
of this study provides a complete overview of the entire processes, similar to the
study by Hines (2009).

The third aspect in the 8P’s model is people. Hines (2009) explains that it is
important to consider both the leader’s role and human resource management.
A leader has to propose a vision, policy and organisation culture for quality
improvement. After that, he or she needs to encourage employees to apply Lean
Thinking through effective communication and an improved job design. In order
to sustain quality development, a leader should propose a policy of people
management which includes a reasonable evaluation system, reward and
recognition, as well as education and training. In this study, the developed model
proposes one supporting factor that is also defined as people. For this element,
focus was placed not only on the roles of leaders but also employees,
improvement teams and consultants. As explained in the findings chapter, an
achievement of Lean Thinking application can be reached if a whole organisation
takes part in the implementation programmes. Leadership is the most significant
aspect in initiating, driving and achieving Lean Thinking application. Therefore,
similar aspects in the two models are the importance of leadership and human
resource management. However, the developed model in this study provides
more views on the roles of employees, teams and consultants as other vital

aspects that support accomplishing the implementation of Lean Thinking.

In the fourth element of the 8P’s model, there are three key areas of pull:
delivery, improvement and training. In the first area, Hines (2009) claims that a
pull system might not be the most important activity to focus in Lean Thinking
application due to its limitations in several businesses. This is consistent with
the findings of this study. Kanban or a pull system is likely to be rarely

implemented by the majority of award winning organisations in Thailand. None
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of them is in the automotive industry. This tool, therefore, was categorised in
the Niche group which was used only in particular circumstances. Additionally,

this evidence indicates that Lean Thinking might not be a universal application.

Furthermore, Hines (2009) identified the problem of a lack of consideration on
the requirements of business and stakeholders in Lean Thinking
implementation. It was, indeed, important to have a clear business purpose that
considered customers, employees and the community before communicating it
to relevant people. In this study, these aspects are considered to be crucial
decision criteria that should be concerned with Lean Thinking application. The
developed model suggests Lean implementers to thoroughly evaluate not only
strategic planning but also organisation readiness and external suggestions. In
other words, the proposed model considers both internal and external factors
in making a decision on Lean Thinking implementation. Hines (2009) further
explains that a manager needs to provide the training for employees based on
the needs of teams and/or suggestions by a consultant. The model of this study
also recommends education and training as supporting aspects which could

enhance the capabilities of employees in running quality improvement.

In the fifth element of the 8P’s model, Hines (2009) explains that a number of
organisations experienced a failure in Lean Thinking application. This is because
they are too focused on the use of specific tools and/or techniques. In fact, Lean
implementers have to make processes stable before being able to improve on
them. In order to reach that stage, a specific tool needs to be applied based on
the requirements of the organisation. In the developed model, a number of tools
are suggested and categorised based on the frequency of the application. These
tools cover all aspects of Lean as explained in the findings chapter. It can be
said that the model of this study provides suggestions for the use of several
Lean tools rather than recommends only particular tools. Therefore, the
developed model offers a crucial set of Lean tools that should prevent

implementers from a failure in application similar to the 8P’s model.

In the next element, supply chain management was suggested in the 8P’s model.
It was, indeed, considered as a fundamental competitive advantage of the Toyota
system (Hines, 2009). Thus, a good relationship between an organisation and its
suppliers needs to be managed. In the model of this study, a supplier is

suggested as one of the key business partners who must be managed prudently.
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The evaluation, development and involvement of suppliers are placed in the
proposed model as supporting factors that need to be managed in order to be
successful in Lean Thinking implementation. Therefore, the model of this study
and the 8Ps model place an emphasis on the importance of supplier
management. However, the model of this study is concerned with the inter-
company development which considers the management of not only suppliers
but also customers. In fact, customer management assists an organisation to
understand customers’ values that are important in quality improvement

through Lean Thinking implementation.

The planet is the seventh element in the 8P’s model of Hines (2009). In Lean
Thinking application, it is significant to balance a focus on profit, society and
the environment. In other words, a key purpose of an organisation is economic
benefit; however, in order to sustain a business a manager should consider
improvements to the community and environment alongside making a profit.
This study also provides a consistent concern with the 8P’s model. In this
research, the voice of the community is considered to be one of the supporting
factors that help an organisation to understand the requirement of society. This
can be used in both environmental and societal development. In addition, safety
and environmental management is placed in the developed model. It emphasises
the development of not only the quality of workplace for employees but the

quality and welfare of societies as well.

In the final element of the 8P’s model, Hines (2009) suggests a particular
organisation should create its own Lean system by applying value stream
mapping to understand its situation. This suggestion is related to the purpose
of this study which is aimed at understanding the implementation of Lean
Thinking in  Thai organisations. Under different circumstances, the
manufacturing and service organisation units tend to apply a number of Lean
tools differently, as explained in the findings chapter. Therefore, this led to a
specific development of a Lean Thinking model in each industrial sector.
However, Hines (2009) recommends value stream mapping as a key tool in
creating a model. In this study, this Lean tool is likely to be rarely used in service

organisations. This might create a significant contrast between the two models.

From a comparative analysis, it can be seen that the model of this study and that
of Hines (2009) are relatively consistent. The 8 P’s model focuses on not only
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internal aspects but also external elements that are related to Lean Thinking
implementation. It also considers the economic benefits as well as society and
environmental welfare. Similarly, the developed model of this study provides a
consideration of not only the application of Lean tools but also decision criteria
and supporting factors. In the use of Lean Thinking, the internal aspects are
evaluated in parallel with inter-company consideration and management.
Therefore, it can be said that both models provide essential elements in Lean
Thinking implementation similarly, although a number of key elements are
categorised into different groups. As explained above, the 8P’s model was
developed to address gaps in the five key principles of Lean Thinking. Therefore,
it might be supposed that the model of this study was built on the classical

principles of Womack and Jones (1996).

7.1.1.4  The Sustainable Lean Iceberg Model

Furthermore, Hines et al. (2011) suggest another model of Lean Thinking
implementation. They define this model as the Sustainable Lean Iceberg Model,
as shown in Figure 7-3. Hines et al. (2011) explain that it is important to be
aware of both above and below the waterline. However, Lean implementers
generally focus on the application of tools and techniques alongside process
management in the application. In fact, a manager needs to be careful and aware
of the other three aspects underneath the waterline in order to sustain quality
improvement. These elements include strategy and alignment, leadership and

behaviour and engagement which all mainly emphasise the human aspects.

The first aspect under the waterline is strategy and alignment. Hines et al. (2011)
claim that Lean implementers are required to propose clear vision and purpose
as well as make sure that all strategies are aligned throughout an entire
organisation. After that, communication is needed to inform all related
information throughout the workplace. In this study, these aspects of strategic
management and communication are considered to be significant elements in
the implementation of Lean Thinking and are placed in the developed model as

supporting factors.
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Figure 7-3: The Sustainable Lean Iceberg Model

(Source: Hines et al. (2011) p.9)

Secondly, a leader needs to inspire employees to apply and continue quality
development (Hines et al., 2011). This can be done if a leader places emphasis
on the human resources by creating trust and an innovative environment.
Compared to the Sustainable Lean Iceberg Model, the model of this study
similarly focused on the importance of leadership. The developed model
suggested a leader should commit, buy-in, be involved, act as a role model and
support employees in applying Lean Thinking into their responsibilities in order

to continue with and sustain quality development.

Another aspect in the Sustainable Lean lIceberg Model is behaviour and
engagement. In order to achieve quality development, it is vital to encourage
employees to be aware, understand and have a positive attitude towards Lean
Thinking (Hines et al., 2011). Similarly, the model of this study also focuses on
the roles of employees in running quality improvement through Lean Thinking
implementation. Without the engagement of human resources, an organisation
cannot be successful in Lean Thinking application. The developed model
suggests Lean implementers should focus on people by creating a positive
attitude, employee empowerment, commitment and involvement. In parallel,
appropriate training programmes should be provided in order to prepare and

increase employee skills and knowledge in Lean Thinking application.

Hence, the Sustainable Lean Iceberg Model focused on not only the application

of tools, techniques and process management but also strategy and alignment,
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leadership as well as behaviour and engagement. In fact, Hines et al. (2011)
claimed these aspects as significant factors that led an organisation to sustain
quality improvement. When compared to the Sustainable Lean Iceberg Model,
the model of this study also provides above five elements completely. The two
models place emphasis on the implementation of Lean tools, strategic
management and roles of people who are leaders and employees. It might be

said that both models are consistent.

7.1.1.5 Other existing frameworks of Lean Thinking implementation

From the literature review, a number of researchers have developed frameworks
and/or models of Lean Thinking implementation. However, the majority of them
(Motwani, 2003; Pavnaskar et al., 2003; Anand and Kodali, 2009; Anand and
Kodali, 2010; Dombrowski et al., 2010; Yamamoto and Bellgran, 2010) focused
on the frameworks and/or models of Lean Production/Manufacturing instead of
Lean Thinking implementation. These frameworks provided a separated view
rather than an integrated focus. Although 101 Lean tools were suggested in a
classification scheme of Pavnaskar et al. (2003), this framework was unlikely to
identify decision criteria and supporting factors that are essential to be
considered in Lean Thinking application. On the other hand, the model of
Motwani (2003) suggests strategic initiatives which include culture, learning and
IT capacities, and human relationships as key aspects that needed to be
evaluated in Lean Thinking implementation. These elements are consistent with
a consideration of the strategic management and human resource management
which were placed as supporting factors in the developed model of this study.
However, Motwani (2003) rarely focused on the application of Lean tools in his

model.

When considering the models of Anand and Kodali (2009, 2010), these two
frameworks provided 65 Lean elements which included tools and other
important aspects. Leadership, human respect, supplier relationship and
customer focus were placed in the framework of Anand and Kodali (2009) similar
to the developed model of this study. Although these aspects were not included
in their further framework, 65 Lean elements were prioritised into different steps
of Lean Thinking application similar to the model of this study. However, these

frameworks of Anand and Kodali (2009, 2010) focused on Lean Manufacturing
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instead of Lean Thinking implementation. Thus, this is a key difference between

these two frameworks and the developed model of this research.

In the model of Dombrowski et al. (2010), strategic planning, resource
management, communication and leadership were identified as crucial aspects
that needed to be considered in Lean Thinking applications in small and medium
enterprises (SMEs). These consideration aspects are similar to the devloped
model of this study. However, the model of Dombrowski et al. (2010) focused
on the implementation steps which were unlikely to provide any details on how
to proceed with the above aspects. Additionally, there was a rare explanation of
tool implementation. These are the differences between the models of
Dombrowski et al. (2010) and this study.

Another framework that was used in a comparative analysis is the model of
Jaaron and Backhouse (2011). In this model, leadership is emphasised as the
most important aspect in supporting the achievement of Lean Thinking
implementation. This is consistent with the finding of this study therefore it was
placed as one of the critical supporting factors in the developed model. Other
elements which were considered in the framework of Jaaron and Backhouse
(2011), i.e. communication, team building and process management, were
placed in the model of this study as well. However, it can be seen that Jaaron
and Backhouse (2011) mainly focused on internal aspects in Lean Thinking

application instead of the whole supply chain.

From the above comparative analysis, it can be seen that the developed model
of this study provides a number of significant aspects consistent with the
existing literature. Strategic management, leadership, human resource
management and communication are key Lean elements that are placed in a
number of the existing frameworks. However, these literatures tended to focus
on the frameworks of Lean Manufacturing/Production instead of Lean Thinking.
In addition, they had a particular focus rather than an integrated view of the
supply chain. Therefore, it can be said that there is a gap in the literature not
only in the comprehensive focus of Lean Thinking implementation but also in
the framework of Lean Thinking both in the manufacturing and service sectors.
The developed model of this study can fill these gaps by providing an integrated
view of Lean Thinking application. Both internal and external elements that have
an impact on Lean Thinking implementation are placed in the developed model.
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In addition, this study provides a particular model for different industrial sectors,

i.e. the manufacturing and service organisation units.

Furthermore, the developed model of this study answers to research problems
on the university and important elements of Lean Thinking implementation. In
order to be successful in quality improvement, tool prioritising, decision criteria
and supporting factors are key elements that need to be carefully managed and

aligned in the same direction.

7.1.2 The effectiveness in the implementation of the award winning

organisations in Thailand

In order to assess the validity of the developed model, the effectiveness in the
implementation of the award winning organisations in Thailand was evaluated
as another measurement. As explained in the findings chapter, the balanced
scorecard of Kaplan and Norton (1996) was used in assessing the improvements
from Lean Thinking implementation. Four dimensions, which are financial,
customer, internal business process and learning-and-growth, were investigated
for the effectiveness of the implementation. This provides a comprehensive
analysis of the organisational development from the application of Lean
Thinking.

In the first dimension, mixed results were found in the financial performance of
the award winning organisations. The participants had a significant
improvement of revenue, operating income and inventory turnover; however,
their cost of goods sold and cost per sale increased while gross and net profit
margins were reduced after the implementation. In customers’ perspectives, the
award winning organisation were likely to have better relationships with their
customers who had better experiences with higher satisfaction and fewer
complaints. This was a result from the improvement of quality of product/service
and on-time delivery. The significant developments in productivity and working
environment were also evident in the internal business processes. Seven wastes
or non-value-added (NVA) activities were reduced after the implementation of
Lean Thinking as well. Due to an emphasis on human resource management,

there are not only the increase of employee skill and contribution as well as
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employee morale and satisfaction but also the decrease of employee turnover.

These improvements are vital to create a learning-and-growth environment.

From the evaluation of the effectiveness of Lean Thinking implementation, it can
be seen that there are improvements in all perspectives of the balanced
scorecard except for the financial dimension. There are likely to be both positive
and negative financial performances of the award winning organisations after
the implementation of Lean Thinking. In fact, the model of this study was
developed from the essential Lean elements which were applied by the award
winning organisations in Thailand. Under the implementation of Lean elements,
they could improve their organisational performance in several dimensions.
Therefore, it can be assumed that the application of the developed model may
result in improvements of these perspectives as well. Thus, it might be said that
the developed model of this study has validity in the effectiveness of Lean

Thinking implementation.

It can be seen that the developed model of this study has a number of Lean
elements that are consistent with the existing literature. In particular, the
developed model contains essential aspects of Lean Thinking which are related
to the 4 P model of the Toyota Way created by Liker (2004). In addition, process,
people and tools, which were crucial parts of the Lean Thinking application,
needed to be integrated in the system model (Liker and Morgan, 2006). In fact,
this proposed model provides a complete view of Lean Thinking implementation.
It suggests not only tool prioritising but also a consideration of decision criteria
and key supporting factors. This is found from a comparative analysis between
the developed model and the 8P’s model. The 8P’s model of the Lean Business
System was developed after finding limitations in the five principles of Lean
Thinking (Hines, 2009). He claimed that the 8 P’s model was a complete
framework with more contingent and sustainable approaches. From the
comparison, the model of this study and the 8 P’s model shared a number of
Lean elements. Therefore, it can be said that the model of this study has a
comprehensive focus that covers all the important elements of Lean Thinking

implementation.

In the evaluation of the model validation, the developed model of this study was

proved from not only a comparative analysis with the existing literature but also

the effectiveness of its implementation. As explained above, the proposed model
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contains several Lean elements that are consistent with a number of key
frameworks. Additionally, its effectiveness in the implementation was verified by
an assessment of the organisational performance. Four perspectives of the
balanced scorecard were applied to evaluate the improvements from Lean
Thinking implementation. Although there were mixed results in the financial
dimension, positive performances were evident in the other three perspectives.
Therefore, it may be concluded that the developed model of this study has

validity in both theoretical and practical application.

7.2 Refinement of the developed model

In the previous section, the developed model was compared and contrasted with
the existing literature in order to verify its validity. In fact, the developed model
of this study is comprised of a number of essential Lean elements similar to key
literatures on Lean Thinking. In addition, the effectiveness of the implementation
was proved by being based on four perspectives of the balanced scorecard. It
was found that there were improvements in the majority of evaluation criteria.
Therefore, it can be concluded that the developed model is valid in a real

application.

However, in order to refine the developed model, a further review from both
academics and practitioners who are experts in quality management and/or Lean
Thinking was designed. A total of 25 professionals participated in evaluating the
developed model. As shown in Table 7-1, 16 reviewers are practitioners
operating in both manufacturing and service organisation units; they are top
management, middle managers and internal consultants. These assessors from
different responsibilities and/or levels of management in the award winning
organisations could therefore provide the particular views that were integrated

into a complete evaluation.
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Table 7-1: Practitioners who participated in the model refinement process

Position in the Organisation Units
industry Top Middle Internal Resr-)r:r:illents
Management Management Consultants
Manufacturing 3 3 2 8
Service 3 4 1 8
Total 6 7 3 16

Table 7-2: Academics who participated in the model refinement process

Years of Expertise Total
Respondents
Area of Expertise
1-5 6-10 More than 10

Operations, Supply Chain 2 3 1 6
and Quality Management
Other Management Areas 3 0 0 3

Total 5 3 1 9

From a different perspective, nine academics participated in the model
refinement process as shown in Table 7-2. They were interested not only in
operations, supply chain and quality management but also in other areas of
management such as marketing and financial management. Lean Thinking is
indeed a system thinking (Bicheno and Holweg, 2009) that should be
implemented in an entire organisation. Additionally, these scholars have ranges
of experience from 1-5 years to more than 10 years. Therefore, a review from
the scholars who have a variety of expertise and experience is valuable in
providing different points of view that can be combined into a balanced

evaluation. Thus, feedback from the assessment of the developed model from
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qualified experts is worthwhile in improving the developed model to be an

accurate and practical model of Lean Thinking implementation.

In the refinement process, an online questionnaire was designed based on three
key elements of Lean Thinking in the developed model of this study. These Lean
elements which are tool prioritising, decision criteria and supporting factors
were individually reviewed by both practitioners and academics. After that, a
complete picture of the developed model was evaluated for comprehensiveness,
appropriateness and applicability. Overall, both practitioners and scholars
weighted the developed model positively. The majority of them indicated that
the model of this study was comprised of accurate and essential elements of
Lean Thinking. Additionally, the developed model was valued in that it could be
a useful application in real circumstances, i.e. that of the Thai contexts.
However, a number of useful feedbacks were suggested by the reviewers. These

suggestions therefore were applied to improve the developed model.

7.2.1 A review of tool prioritising

In a review of the first of the Lean elements, tool prioritising, all 25 experts
considered that it was important to prioritise Lean tools in an implementation.
They indeed weighted the degree of the importance of tool prioritising at
approximately 84.67% on average. From the model development, a total of 30
Lean tools were categorised into three groups: Core, Consideration and Niche,
as shown in Figure 7-4. The Core tools were likely to be usually applied in most
award winning organisations in Thailand while the Consideration group is also
important to be considered in the implementation. However, it tended to be
applied in the award organisations less than the first group. The Niche tools

were rarely implemented in these organisations in Thailand.

Niche: Particular use in
particular circumstances.

CONSIDERATION

Consideration: Important
usage to be considered.

Core: Usually implemented
in most organisations.

Figure 7-4: Three categories of Lean tools and their definitions
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With these categories of Lean tools, 84% of the experts agreed that it was
sensible to categorise Lean tools into the Core, Consideration and Niche groups,
as shown in Figure 7-5. They explained that different Lean tools could be applied
in different situations. In order to achieve quality improvement, Lean
implementers need to consider their business requirements, organisational
goals and objectives, internal processes and core competencies of their
organisations. These aspects were indeed considered as decision criteria in the

developed model of this study.

® Academics

20 - - o
18 - m Manufacturing Practitioners
}2 u Service Practitioners

Total

Number of Reviewers

Agree Disagree

Opinion of reviewers on the sensibleness of three categories of Lean tools

Figure 7-5: Opinion of reviewers on the sensibleness of three categories of

Lean tools

The experts further weighted this tool prioritising as reasonable, clear and easy
to understand that led to an ease of the implementation. These categories of
Lean tools could not only assist a manager in making a decision but also guide
an employee to select a proper tool by beginning from the Core group as the
essential application. However, there are four experts who disagreed on these
three categories of Lean tools. One interesting suggestion is that Lean tools need
to be applied across functions. In the developed model of this study, the cross-
functional team was suggested as one of the supporting factors that drive an
organisation to achieve quality improvement programmes. Therefore, it can be
said that it is sensible to categorise Lean tools into the Core, Consideration and

Niche groups.
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Figure 7-6: Opinion of reviewers on the different requirements between the

manufacturing and service sectors

Furthermore, the majority of the reviewers agreed that organisations in the
different sectors were required to prioritise Lean tools to meet their unique
situations. As shown in Figure 7-6, no reviewer from the service sector believed
that the manufacturing and service organisations could have the same priorities
in Lean tool selection. A key reason for the particular requirement of tool
application is the unique factors in running different businesses; service
organisations have different contexts from manufacturing companies. Generally,
procedures in the service sector are more flexible than those in the
manufacturing businesses. This results in the differences of core competency
and organisational strategies between two sectors. Due to having unique
requirements, the manufacturing and service organisations therefore need to

prioritise Lean tools differently.

However, approximately 25% of the reviewers disagreed that it was necessary to
prioritise Lean tools differently between two sectors. This was because it was
felt that both manufacturing and service sectors could apply the same Lean
tools. In fact, the developed models of both sectors share the same set of Lean
tools. However, these tools were prioritised differently between them. In other
words, manufacturing and service organisations can apply the same Lean tools
but in different situations. Therefore, there is a consistency between the

suggestion of the experts and the proposed model that both industrial sectors
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can apply the same set of Lean tools. In fact, the model of this study has a further
recommendation. Although Lean tools can be applied in both sectors, in order
to achieve quality development these Lean tools should be prioritised uniquely

in the manufacturing and service businesses.

NICHE

Level Scheduling, Group Technology,
Pull System

CONSIDERATION

Continuous Flow, Ergonomic Design,
Autonomation, Value Analysis,
Concurrent Engineering, Cellular Manufacturing
JIT, Close Supplier Ties, Takt Time,

A3 Thinking, SMED

CORE

PDCA, Five Ss, Kaizen,
Root Cause Analysis,
Standardisation, TPM, Gemba,
Policy Deployment,
Visual Management,
Breakthrough Improvement,
Poka-Yoke, Bottleneck Analysis,

NICHE

VSM, Level Scheduling, Pull System,
Autonomation, Group Technology, JIT,
Close Supplier Ties, Takt Time, A3 Thinking,
Cellular Manufacturing, SMED

CONSIDERATION

Visual Management, Poka-Yoke,
Continuous Flow, Breakthrough Improvement,
Value Analysis, Brown Paper Analysis,
Bottleneck Analysis, QFD, Flexible Workforce,
Ergonomic Design, Concurrent Engineering

CORE

PDCA, Root Cause Analysis,
Five Ss, Kaizen,

Policy Deployment,
Standardisation,

Gemba, TPM

QFD, Brown Paper Analysis
VSM, Flexible Workforcg

Figure 7-7: Tool prioritising in the Figure 7-8: Tool prioritising in the service

manufacturing sector sector

Note: Where the tools appear in different parts of the diagram in the two sectors they are shown in red.

In the next evaluation of tool prioritising, the practitioners in both sectors
weighted the accuracy of Lean toolboxes in the Core, Consideration and Niche
categories. Due to having particular requirements in running their businesses,
30 Lean tools were likely to be applied by the award winning organisations in
the manufacturing and service sectors differently, as explained in the empirical
findings chapter. These implemented Lean tools were then prioritised uniquely
between the two industrial sectors based on the frequency of the
implementation. The tool prioritising of the manufacturing companies is shown

in Figure 7-7, while that of the service organisations is shown in Figure 7-8.

In an evaluation of tool prioritising, only one expert in the manufacturing
company disagreed with the tool arrangement, which is shown as Figure 7-7. A
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reason for the disagreement was that Consideration and Niche could be
integrated into one group. From the empirical findings, the Consideration and
Niche tools were likely to be applied differently in the award winning
organisations. Thus, there is no evidence to support an integration of the
Consideration and Niche groups. On the other hand, manufacturing managers
who weighted positively on tool prioritising explained that Lean toolboxes were
categorised clearly and rationally. This led to easier implementation in a practical
situation. Similarly, approximately 75% of practitioners in the service sector
agreed on Lean toolboxes which were prioritised into the three categories. Thirty
Lean tools were categorised reasonably, clearly and easy to understand.
Particularly, the Core tools were likely to be the standard that could be applied

in all types of organisations.

However, two experts in the service organisation units argued about the above
tool arrangement. On the one hand, the value stream mapping (VSM) which was
prioritised in the Niche group is the heart of Lean Thinking application. While,
another expert suggested that some tools in the Consideration group could be
used in all situations. In fact, 30 Lean tools were prioritised based on the
frequency of the implementation of the award winning organisations in Thailand.
This aimed to reflect the application of Lean Thinking in the real situation of the
Thai contexts. Although Womack and Jones (1996) proposed the value stream
as one of the key principles of Lean Thinking, in the Thai contexts the VSM was
rarely implemented as explained in the empirical findings chapter. One tool may
or may not be implemented frequently in the different organisations. Therefore,
these categories of Lean tools, as shown in Figure 7-8, might challenge the

universal applicability of Lean Thinking.

Furthermore, the differences of Lean toolboxes between the manufacturing and
service organisations are presented in red letters in Figure 7-7 and Figure 7-8.
Although two academics claimed that Lean tools could be applied similarly in
both sectors, more than 75% of the scholars agreed on the differences of Lean
tools between the manufacturing and service organisations. Due to having
unique factors in running their businesses, both industrial sectors therefore
need to prioritise their implementation of Lean tools uniquely. In fact, the most
important thing that has to be considered is a process. Generally, service

organisations require Lean tools that are more flexible than for manufacturing.
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Therefore, the differences of Lean toolboxes which were categorised based on

the frequency of the implementation are reasonable.

7.2.2 A review of decision criteria

m Academics
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Opinion of reviewers on the importance of decision criteria in the implementation

Figure 7-9: Opinion of reviewers on the importance of decision criteria in Lean

Thinking implementation

In the second Lean element of the developed model, the decision criteria were
suggested as significant factors which need to be considered before the
implementation of Lean Thinking. From the survey, 96% of the reviewers
considered that it was important to propose key criteria in making a decision on
Lean Thinking implementation. As shown in Figure 7-9, only one academic
disagreed on the importance of the decision criteria in Lean Thinking
application. He claimed that Lean is the culture and thinking of people who plan
to strive towards an organisation excellence. In fact, the second element of Lean
Thinking in the developed model was decision criteria that need to be considered
before making a decision on Lean Thinking application. These criteria include
Strategic Planning, Organisation Readiness and External Suggestion as shown in
Figure 7-10. The organisational culture and resources were indeed concerned in

the model of this study.
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Organisation Readiness: Consideration of the
appropriateness of existing resources and cultures
of an organisation.

Organisation
Readiness

External Suggestion: Implementation is
influenced by an external expert’s suggestion
and/or learning from best practice organisations.

External
Suggestion

Strategic
Planning

Strategic Planning: Decision making is based on
policies, objectives, plans and other requirements
of an organisation.

Figure 7-10: Decision criteria that need to be considered in Lean Thinking

implementation

On the other hand, the majority of the reviewers weighted the decision criteria
as guidelines that assisted Lean implementers in making a proper decision
regarding their application. This is because Lean Thinking implementation
cannot be applied in all circumstances. In contrast, it depends on the
requirements and situation of the organisation. Without considering the decision
criteria, Lean Thinking implementation cannot be achieved. In other words, the
decision criteria can assist Lean Thinking implementers to select the most
appropriate tools and techniques in practice due to a clear understanding of the

need of their organisations.

Approximately 80% of total experts agreed that it is sensible to categorise
decision criteria into three groups as shown in Figure 7-11. It can be seen that
no reviewer from the manufacturing sector disagreed on the three categories of
the decision criteria. They explained that these criteria were categorised
reasonably and covered all important aspects that need to be considered before
making a decision on Lean Thinking application. Two aspects that are vital in a
consideration are Strategic Planning and Organisation Readiness. However, 20%
of the reviewers did not totally agree on the three decision criteria. They
suggested that although these criteria covered a number of significant aspects
that had to be considered in the implementation of Lean Thinking, another factor

that was equally important was the external aspect. Competition, law and

202



Chapter 7 Model Validation

regulations, economics and technology should be evaluated before making a

decision on Lean Thinking application.
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Figure 7-11: Opinion of reviewers on the sensibleness of three categories of

decision criteria in Lean Thinking implementation

According to Porter (1985), a competitor as one of the five forces and other
external environments need to be thoroughly analysed in order to formulate an
appropriate strategy that is resulted in competitive advantage. In other words,
in order to formulate a powerful strategy all external factors that affect an
operation of an organisation need to be considered prudently. Thus, the well-
informed managers would already have considered the suggested external
aspects in setting their priorities and visions in planning the organisational
strategies. Therefore, the external factors that were suggested by the reviewers

are already subsumed in the developed model.
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Figure 7-12: An evaluation of the degree of importance of the decision criteria

As shown in Figure 7-12, both academics and practitioners in the manufacturing
and service sectors were likely to weight the importance of three categories of
decision criteria differently. On average, Strategic Planning was ranked, at
approximately 80%, as the most important factor that needed to be considered
before making a decision on the Lean Thinking application, followed by
Organisation Readiness and the External Suggestion. This evaluation was similar
to the findings in the empirical study, i.e. that the majority of the award winning
organisations were likely to consider organisational goals and objectives, vision
and strategies as the most significant aspects that had to be assessed before
implementing Lean tools and/or techniques. This is also consistent with the
suggestion of Bendell (2005) that key decision aspects should be the primary
needs of the organisation. One manufacturing practitioner further explained
that:

“Due to being the company-wide approach, it was important to
focus on a clear understanding, an organisational culture and a
proper selection of tools. In parallel, after the implementation an
organisation should propose a system to monitor, evaluate and
receive feedback. Particularly, an assessment programme needed

to be focused on the employee performance and recognition.”
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This reflects the importance of strategic planning in supporting Lean Thinking
implementation. Obviously, the manufacturing practitioner valued Strategic
Planning significantly higher than Organisation Readiness. Conversely, it can be
seen that the academics and service practitioners considered the significance of
Strategic Planning and Organisation Readiness almost equally. These reviewers
insisted that Lean implementers needed to consider the existing situation of
their organisations in order to prepare their organisational resources to support
the implementation of Strategic Planning. In other words, Organisation
Readiness should be considered in parallel with Strategic Planning in Lean

Thinking implementation.

However, the External Suggestion was considered to be the least important
criteria by both academics and practitioners in the two industrial sectors. It was
weighted at approximately 52% on average. The external suggestion was indeed
influenced by the suggestions and learning from the external experts and the
business excellence organisations. This assessment is similar to the study by
Thawesaengskulthai and Tannock (2008) that states the suggestion and learning
from the outside organisation is generally weighted as the least important factor
in making a decision on the implementation of quality management. Therefore,
this evaluation from the experts who are scholars and practitioners in both
manufacturing and service organisations may suggest that the decision criteria
that are used in making a decision on Lean Thinking implementation are mostly

focused within organisations.

7.2.3 A review of supporting factors

More than 95% of the total reviewers agreed that an organisation needs to
consider a number of supporting factors in order to achieve the implementation
of Lean Thinking. However, only one scholar disagreed with this statement, as
shown in Figure 7-13. He claimed that Lean Thinking was not a quick win
therefore it needed time in the application. In the developed model, time was
considered as one of the vital resources of the organisation. In the Japanese
organisations, quality was learned and improved many years before reaching the
operational excellence (Brown, 1997). Thus, it needs to be managed wisely in
order to reach the best results from the Lean Thinking application. It can be said
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that this academic and the researcher have the same point of view on the

importance of time management.
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Figure 7-13: Opinion of reviewers on the importance of supporting factors in

Lean Thinking implementation

The majority of the reviewers highlighted that supporting factors were indeed
influential in the achievement of Lean Thinking application. Hence, it was crucial
to consider both internal and external factors in order to prepare employees to
be responsible for the improvement programmes. From the consideration of
these factors, if an organisation has a limitation, it can select tools that are
appropriate to its condition in parallel with a proper management by considering
the value of customers. The reviewer further suggests that the most important
aspect that supports success in Lean Thinking implementation is leadership.
Again, this explanation is consistent with the empirical finding that without

management support, Lean Thinking application cannot be achieved.
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Figure 7-14: Supporting factors in Lean Thinking implementation

In the third Lean element of the developed model, four categories of supporting
factors were identified, as shown in Figure 7-14. These aspects have been
defined in this study as People, Organisation, Communication and Business
Partner. Approximately 84% of the reviewers agreed that these four categories
of the supporting factors played important roles in supporting the achievement
of Lean Thinking implementation, as shown in Figure 7-15. They explained that
these supporting factors were clarified clearly and covered all related aspects of
Lean Thinking application. It was important to consider Lean Thinking as a
system (Bicheno and Holweg, 2009). Therefore, a number of the reviewers
suggested Lean implementers to carefully manage these supporting factors in

an entire organisation rather than focus on only a specific area.
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Figure 7-15: Opinion of reviewers on the sensibleness of four categories of

supporting factors in Lean Thinking implementation
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Additionally, these four categories of supporting factors in the developed model
included both internal and external influences; however, a competitive
environment was advised to be placed in the developed model. Although they
are not obviously presented, a competitive environment and other external
environments are included in the developed model. As explained in the previous
section, managers must consider all external environments in order to drive their
strategic management effectively. In order to achieve in the Lean Thinking
application, the developed model of this study therefore suggests Lean
implementers to formulate and implement the strategic management carefully.
In order to do that, an analysis of not only a competitive environment but also

other external factors has to be done thoroughly (Porter, 1985).
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Figure 7-16: An evaluation of the degree of importance of the supporting

factors

Nevertheless, a number of the reviewers claimed that when compared to other
factors, the business partner might be the least important aspect in supporting
the implementation of Lean Thinking. As shown in Figure 7-16, it is evident that
both scholars and practitioners in the manufacturing and service businesses
were likely to weight the importance of the Business Partner in Lean Thinking
implementation at approximately 55% on average. Once again, this reflected a
low concern about the roles of suppliers and customers in running quality

improvement in Thailand. This is similar to the findings of both Pradabwong et
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al. 2012) and the empirical findings of this study. It might be said that Lean
Thinking implementation in Thailand is likely to be mostly based within

individual organisations rather than spanning the whole supply chain.

On the other hand, People, which included the leaders, employees, improvement
teams and consultants, were considered as the highest rank of supporting
factors at approximately 82% by the academics and practitioners in both sectors.
Particularly, a leader was considered to be a key person in initiating and
sustaining Lean Thinking implementation. The Organisation and
Communication were evaluated as the second and third important factors,
respectively. The majority of the reviewers claimed that four categories of the
supporting factors covered a number of essential aspects that needed to be
considered and managed wisely. In fact, it was important to consider both
internal and external environments in order to adapt the Lean Thinking

application to be appropriate with the organisation situations.

From the above evaluation, three Lean elements in the developed model, which
are tool prioritising, decision criteria and supporting factors, were individually
reviewed. It can be seen that the majority of the reviewers agreed on these three
elements in the developed model. In addition, they weighted the importance of
each sub-element at least at 52% on average. Thus, it may be said that tool
prioritising, decision criteria and supporting factors in the model of this study
are accurate in both theoretical and practical application. In order to verify the
developed model, the degrees of comprehensiveness, structural
appropriateness as well as usefulness and applicability of the developed model
were further evaluated by the academics and the practitioners in the

manufacturing and service sectors.
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7.2.4 A review of a complete picture of the developed model
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Figure 7-17: An evaluation of the degree of comprehensiveness of Lean

elements

As shown in Figure 7-17, the degree of comprehensiveness of three Lean
elements was assessed by the experts. It can be seen that the practitioners in
both sectors tended to have similar points of view on the comprehensiveness of
tool prioritising and supporting factors. They weighted these two Lean elements
at approximately 85%. It can be noticed that the scholars tended to determine
the comprehensiveness degree of three Lean elements lower than the
practitioners. However, their comprehensiveness was weighted at least at 59%.
On average, the comprehensiveness degrees of tool prioritising, decision criteria
and supporting factors were evaluated at more than 75%. Therefore, it might be
said that the degree of comprehensiveness of three Lean elements were
confirmed by not only academics but also practitioners in both the

manufacturing and service businesses.

The developed model was further evaluated on its degree of appropriateness as
shown in Figure 7-18. The reviewers considered that the developed model was
easy to understand. They therefore weighted the degree of clarity at
approximately 75% on average. Additionally, the experts evaluated that Lean

elements in the developed model were related, at more than 80% of the total
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score. Both academics and practitioners also affirmed that the structure of the
developed model was accurate. They weighted the degree of accuracy at 79% on
average. It can be seen that all evaluation criteria of the model structure were
evaluated positively at approximately 78% on average. Therefore, the structure
of the developed model was likely to be valued on not only its clarity and

accuracy but its relatedness to Lean elements as well.
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Figure 7-18: An evaluation of the appropriate degree of the structure of the

developed model

Another evaluation was on the degree of usefulness and applicability of the
developed model. As shown in Figure 7-19, the academics and practitioners in
both sectors affirmed that the developed model could be used to assist Lean
implementers to prioritise their works at approximately 76% on average.
Additionally, several important elements of Lean Thinking were identified in the
developed model. These elements needed to be considered both before and
during the implementation in order to reach the best result from Lean Thinking.
Hence, the usefulness of the vital Lean elements was weighted at more than 75%
on average. The developed model was also recognised for its applicability in a
real situation at approximately 75% on average. This might be because the model

provides various Lean elements which can be used to prioritise Lean
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implementers’ work. Overall, both academics and practitioners were likely to
weight the developed model at approximately 80% on average. It can be said
that the model of this study was verified on both its usefulness and applicability

in a real situation.
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Figure 7-19: An evaluation of the degree of usefulness and applicability of the

developed model

The scholars and practitioners in the two sectors affirmed that the developed
model covered several significant aspects that needed to be considered in Lean
Thinking application. Lean elements which included both the hard-side and soft-
side of Lean Thinking were reasonably arranged. A key strength of the developed
model was therefore completeness. This was because it provided a number of
related aspects which had an impact on Lean Thinking implementation. The
model was also clear and easy to understand. In addition, there were particular
models for both manufacturing and service organisations due to the uniqueness

in running their businesses.
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One evaluation from a professional who is not only in top management but also
the internal consultant in a manufacturing company concluded the reviews from

all experts as follows:

“All significant aspects which are Lean tools, decision criteria and
supporting factors are related and covered essential elements in
Lean application. It also recognises not only internal aspects but
also external factors that can be utilised practically. This model
may be a complete model that supports an achievement in Lean

implementation which leads to organisational excellence.”

However, a number of reviewers were concerned about the complication of the
developed model. Due to having numerous elements and sub-elements in Lean
Thinking implementation, the model of this study might cause a Lean
implementer to be confused in its application. Particularly, people who are not
familiar with Lean Thinking might find it somewhat difficult to understand. In
fact, the model of this study was developed to present a complete picture of
Lean Thinking implementation. Therefore, it is essential to place all related
elements of Lean Thinking into the model. If a reader begins from a particular
element in the developed model, he or she may understand the model as a

guideline for Lean Thinking implementation more clearly.

Another concern from one scholar emphasised the applicability of the model in
a real situation. He suggested that it would be better to learn from the
organisations that implemented Lean Thinking as day-to-day operations.
However, this study aims to study how Lean Thinking was implemented
alongside Total Quality Management (TQM) in the award winning organisations
in Thailand. Therefore, the suggestion from this academic may be applied in a
future research that focuses on how Lean tools and other essential elements are
applied in the mature operator of Lean Thinking. After that, a comparative
analysis on the Lean Thinking application between the beginners and the

advancers in Thailand is sensible to be investigated as a future work.

From the above evaluation, it can be seen that the majority of the reviewers
assessed the developed model positively. They evaluated three Lean elements,
which are tool prioritising, decision criteria and supporting factors, as important

features that needed to be prepared and managed thoroughly in Lean Thinking
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implementation. The developed model was valued on its comprehensiveness of
three Lean elements at 78% on average. The professionals claimed that these
Lean elements in the developed model were clearly structured, related and
accurate. This leads to an ease of implementation in a real situation.
Additionally, the experts considered that the developed model could be used to
assist Lean implementers to prioritise their work. Overall, the model of this study

was weighted at approximately 80% on average.

Therefore, it can be said that the developed model is accurate theoretically and
appropriate practically. The evidence for this statement is verified by the model
validation and refinement processes. In the model validation, a comparative
analysis was done by comparing and contrasting the elements and sub-elements
of the developed model to those of the existing literature. A number of
consistencies between the model and the existing literature were identified. The
developed model can indeed fill the gap on both the comprehensive focus of
Lean Thinking implementation and the framework of Lean Thinking in both
manufacturing and service sectors by providing an integrated view of Lean
Thinking application. In addition, this study provides a particular model for
different industrial sectors, i.e. the manufacturing and service organisation

units.

The model of this study was also used to answer to research problems that tool
prioritising, decision criteria and supporting factors are significant aspects in
Lean Thinking implementation. In order to achieve quality improvement, these
three Lean elements need to be managed thoroughly. Additionally, the
developed model might be used to solve a practical struggle in a real application
by suggesting why it is important to do quality improvement, how to be
successful in Lean Thinking application and what Lean tools should be selected

to be fitted with an organisational circumstance.

7.3 The refined model of Lean Thinking implementation

In the model refinement, experts who are academics and practitioners in both
the manufacturing and service sectors evaluated the developed model on a
number of evaluation criteria positively. The model of this study was evaluated

on the comprehensiveness of Lean elements, appropriateness of the structure
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and usefulness and applicability of the model. However, in order to create a
complete model some suggestions from the experts in the model refinement

process were used to improve the model.

Table 7-3: Decision criteria used in the consideration of Lean Thinking

implementation

Decision Criteria Definition and sub-criteria

Strategic Planning Decision making is based on policies, objectives,
plans and other requirements of an organisation.

e Organisation Objectives and Strategies
e Management Policy

e Business Requirement

e Solve Business Problem

e Sustain Competitiveness

Organisation Readiness |Consideration of the appropriateness of existing
resources and cultures of an organisation.

e Organisation Culture

e Ease of Implementation

e Appropriateness for the Organisation
e Organisation Resources

e Employee skill and knowledge

External Suggestion Implementation is influenced by an external expert’s
suggestion, learning from best practice organisations
and/or other external environments.

¢ Consultant's Suggestion

e Business Results of Best Practices
e Feedback from Assessment

e Law and Regulations

e Technology Development

e Supplier/Customer Programmes

Note: Where sub-criteria were added from the model refinement they are shown in red.

Another model refinement was in the Organisation Readiness, although no

expert suggested any additional aspects for this criterion. In order to provide a

215



Chapter 7 Model Validation

complete understanding of the decision criteria, organisation resources as well
as employee skill and knowledge were additionally identified as another two sub-
criteria that needed to be considered before making a decision on the Lean
Thinking application. Additionally, a definition of the External Suggestion was

edited in order to cover new additional sub-criteria as shown in Table 7-3.

Firstly, the supplier/customer programmes were initially placed in the
Organisation Readiness criterion. However, some experts considered that these
programmes should be categorised as an External Suggestion because if they
were not, this might cause Lean implementers to be confused in a real
application. In order to prevent this problem, the supplier/customer
programmes were therefore removed from the Organisation Readiness and

placed in the External Suggestion criterion, as shown in Table 7-3.

In the evaluation of the supporting factors, the experts advised placing a
competitive environment in the developed model. In fact, all external
environments need to be considered in formulating and implementing the
strategic management. Thus, an analysis of external environment is implied as
a part of the Strategic Management that is already suggested in the model of
this study. Therefore, there is no refinement in the supporting factors in the

developed model as shown in Table 7-4.
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Table 7-4: Supporting factors in Lean Thinking implementation

Model Validation

- Employee Attitude

- Commitment and
Involvement

- Employee Skill and
Knowledge

- Employee Empowerment

3. Improvement Team
- Cross Functional Team
- Functional Team

4. Consultant
- Internal Expert
- External Expert

Management

- Risk Management

- Project Management

- Change Management

- Waste Management

- System of Product/service
Management

- Market Service Logistics

3. Human Resource

Management (HRM)

- Discipline and Regulation

- Employee Motivation

- Education and Training

- Knowledge Management

- Job Rotation

- Job Enrichment

- Cross-Trained Worker

- Reward and Recognition

- Happiness Workplace

4. Resource Management

- Factand Data - Budget
- Equipment - Time
- Infrastructure

People Organisation Communication Business Partner
1. Leader 1. Strategic Management 1. Two-way and Transparency 1. Customer
- Commitment of Senior - Management Policy Customer Focus
Management - Strategic Planning 2. Voice of Employee Customer Relations
- Lean Leadership - Organisation Ole'eCtivesd I Management
B i - Organisation Culture and Value . Customer Involvement
EU}/ IRA del - Alignment and Integration 3. Voice of Customer
B : 0 el ode ‘ - Trust Environment 2. supplier
- Involveémen - Open Door Policy . . .
- Management Support 4. Voice of Community Supplier Evaluation
2. Operations Management Supplier Development
2. Employee - Safety and Environmental 5. Voice of Supplier Supplier Involvement
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Therefore, the developed model was refined in only one Lean element: decision
criteria. In the decision criteria, the organisation’s resources and employees’
skill and knowledge were added as sub-criteria of the Organisation Readiness.
In order to avoid confusion in a real application, the supplier/customer
programmes were moved from the organisation Readiness to the External
Suggestion criterion. A definition of the External Suggestion was also edited in

order to cover new sub-criteria which were added in the developed model.

The model of Lean Thinking implementation was therefore refined, as shown in
Figure 7-20. In this model, three Lean elements, which are tool prioritising,
decision criteria and supporting factors, are identified in parallel with their
definitions. Due to having unique requirements in running the businesses, the
manufacturing and service organisations prioritised Lean tools differently. The
model of Lean Thinking implementation in the manufacturing sector is shown in
Figure 7-21 while that in the service sector is shown in Figure 7-22. Furthermore,
in order to make clear the perspectives of differences in the implementation
between the two sectors, a complete model of Lean Thinking application that
presents a comparative view of different tools between the manufacturing and
service sectors is shown in Figure 7-23. These developed models therefore
support the analysis of how Lean Thinking was implemented alongside Total

Quality Management in the award winning organisations in Thailand.
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7.4 Chapter Conclusion

In order to examine the validity of the model, a comparative analysis was done
by comparing and contrasting Lean elements of the developed model with those
of the existing literature. In the analysis, Lean Thinking frameworks or models
were searched from books and journal articles. This aimed to compare the
developed model with the frameworks which were created from both theoretical
and practical bases. From the analysis, the model of this study provides a
number of significant aspects that are consistent with the existing literature.
Strategic management, leadership, human resource management and
communication are key Lean elements that were found in both the model of this

study and a number of the existing frameworks.

In the evaluation of the model validation, the developed model of this study was
proved from not only a comparative analysis with the existing literature but also
the effectiveness of implementation. The proposed model contains several Lean
elements that are consistent with a number of key frameworks. Additionally, the
model’s effectiveness in the implementation was verified by an assessment of
the organisational performance. Four perspectives of the balanced scorecard
were applied to evaluate improvements to the Lean Thinking implementation.
Although there were mixed results in the financial dimension, positive
performances were evident in the other three perspectives. Therefore, it may be
concluded that the developed model of this study has validity in both theoretical

and practical application.

In order to refine the developed model, a further review from both academics
and practitioners who are experts in quality management and/or Lean Thinking
was thoroughly designed. A total of 25 experts participated in the model
refinement process. Nine of them are scholars who work in a number of
universities in Thailand while the remainder are practitioners in both the
manufacturing and service organisations. Three Lean elements of the developed
model, which are tool prioritising, decision criteria and supporting factors, were
individually reviewed by the experts. After that, a complete picture of the
developed model was evaluated for its comprehensiveness, appropriateness and
applicability. Overall, both practitioners and scholars weighted the developed

model positively. Three Lean elements were evaluated as important features that
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needed to be prepared and managed thoroughly in Lean Thinking

implementation.

The developed model was valued on its comprehensiveness of three Lean
elements at 78% on average. The professionals claimed that these Lean elements
in the developed model were clearly structured, related and accurate. This leads
to an ease of the implementation in a real situation. Additionally, the experts
considered that the developed model could be used to assist Lean implementers
to prioritise their work. The developed model of this study was therefore verified
as accurate in its theoretical and practical applicability. Overall, the model of this
study was weighted at approximately 80% on average and was valued as being

a useful application in the real circumstances of the Thai contexts.

From the literature review, there is a gap in the existing literature not only on a
comprehensive focus on Lean Thinking implementation but also on the
framework of Lean Thinking in both the manufacturing and service sectors. The
developed model of this study can fill these gaps by providing an integrated view
of Lean Thinking application. Both internal and external elements that have an
impact on Lean Thinking implementation are placed in the developed model. In
addition, this study provides a particular model for different industrial sectors,

i.e. the manufacturing and service organisation units.

Furthermore, the model of this study answers to research problems on the
significant elements of Lean Thinking implementation. It provides three key
elements that managers need to manage prudently. In addition, the developed
model also identifies why it is important to do quality improvement, how to be
successful in Lean Thinking application and what Lean tools should be selected
to be fitted with an organisational circumstance. Thus, the developed model of
this study not only contributes to an academic debate about significant elements
of Lean Thinking implementation but also solve a practical struggle on where

and how to begin an implementation of Lean Thinking.
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Chapter 8: Conclusion and Contribution

This chapter concludes the thesis and discusses the research findings against
the research objectives and propositions. Discussion of the logics and process
of the developed model is also presented. The new contribution to knowledge
that has been gained from the research outcomes is also highlighted. The
limitations of the study are indicated and the possible areas for future research

are also suggested in this chapter.

8.1 Summary of the research findings

This research aimed to examine the two underlying assumptions of the
supposed universality of application of Lean Thinking and the second
assumption was that all elements of possible application were equally important
in Lean Thinking applications. The first assumption was tested by identifying
whether there were particular and different choices of Lean tools and
implementation sequences in the particular context of the selected businesses
in Thailand. The second assumption was challenged by identifying which
elements or features of Lean Thinking were considered to be essential to the
different implementations, how this was decided and in what sequence they were
implemented in order to achieve success in the quality improvement

programmes of the different business units.

Although a number of researches have investigated how Lean Thinking has been
implemented, most of them place emphasis on its application in a specific
organisation which is either in the manufacturing or service sector. In fact, there
are a very small number of researches that compare and contrast Lean

application between the two sectors.

In addition, a framework which combines a set of tools, decision criteria and
supporting factors in Lean Thinking implementation has until now been only
partially and rarely constructed. In particular, a framework on Lean
implementation in the context of Thailand is rarely presented. In order to
address these problems and gaps, an academic model of Lean Thinking

implementation has been developed as a new theoretical construct. This initially
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developed conceptual model was used to evaluate the Lean Thinking application
and to identify essential elements of Lean Thinking in the context of the selected

Thai organisations.

The development of a conceptual academic model of Lean Thinking
implementation is therefore the key outcome of this research. This model was
developed to not only support the analysis of how Lean Thinking was
implemented alongside Total Quality Management (TQM) but also to assist
managers to do quality improvement through the Lean Thinking application
successfully. In order to provide a complete theoretical construct, tool
prioritising, decision criteria and supporting factors are given as the essential

Lean elements in the developed model.

The model of Lean Thinking implementation was developed based on the
findings from the empirical study. Lean Thinking implementation in the 22
award winning organisations in Thailand was investigated in order to understand
what the essential parts of Lean Thinking were in their business context. In the
investigation, not only was a set of Lean tools examined but also the roles of
human resources in the Lean Thinking application through an online
questionnaire and semi-structured interviews. Both internal and external aspects
that were related to the implementation of Lean Thinking were studied as well.
The findings from the investigation were used to discuss the universal
application of Lean Thinking and to develop an academic model of Lean Thinking

implementation.

From the developed model, Lean Tools, Decision Criteria and Supporting Factors
were identified to be the significant elements in the implementation of Lean
Thinking. These key Lean elements needed to be considered and managed
thoroughly in order to achieve quality improvement. After that, the developed
model was validated, through a comparative analysis with the existing literature
and the effectiveness of the implementation of the award winning organisations.
In order to refine the developed model, a further review from twenty five experts
in quality management and/or Lean Thinking was applied through an online
questionnaire. The developed model of this study was verified as valid and

appropriate in both theoretical and practical applicability.

A summary of the research findings against the five research objectives and four

propositions is shown in Table 8-1. Key findings are summarised in order to
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indicate how the five research objectives and four propositions, which were

listed in Chapter 1 and Chapter 2, have been achieved.
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Table 8-1: Summary of the research findings against five research objectives and four research propositions

Research Objectives and
Propositions

Key Findings

Research Objective:
1. To determine and compare

which aspects of the Lean
toolbox are widely implemented
in the Business Excellence (BE)

organisations.

- It was found that the BE organisations tended to apply Lean tools at different levels.

- Overall, the PDCA, Five Ss, Kaizen, Root Cause Analysis and Policy Deployment are the top-five tools that were likely
to be frequently applied in most BE organisations.

- In contrast, the Pull System, SMED, Group Technology, A3 Thinking and Level Scheduling were probable the least
implemented in these organisations.

- The manufacturing and service organisation units were likely to weight PDCA, Five Ss, Kaizen, Root Cause Analysis,
Standardisation, TPM, Gemba and Policy Deployment as the most frequently implemented, even though they were
sequenced differently between the two sectors.

- Hence, it might be said that these eight Lean tools tended to be essential to all businesses for quality improvement.
The logic of these results suggests that an organisation, in whatever business sector, should implement these eight
Lean tools at an early stage.

- A key difference in the application of Lean tools between two sectors is likely to be the implementation of the VSM. It

was generally applied in the manufacturing organisations; however, the service sector rarely implemented this tool.

Proposition:
1. Thai BE managers from

different organisational
groupings prioritise different
choices of Lean tools in the
implementation of Lean
Thinking.

From the findings, not all Lean tools are implemented widely in the target organisations. Lean tools are only applied if
they are consistent with the organisational circumstances. The manufacturing and service organisation units tended to
applied Lean toolboxes differently. Thus, these findings confirm the first proposition that Thai BE managers prioritise
different choices of Lean tools to be fitted with their business environments. Furthermore, the findings of this study are
opposed to a claim of Womack et al. (1990) on the universality of Lean application. It might be possible to say that the

Lean Thinking cannot be applied universally. It needs to be adapted to be appropriate with an organisational situation.
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Research Objectives and
Propositions

Key Findings

Research Objective:
2. To identify key decision

criteria used by the BE
managers in selecting which

aspects of the Lean toolbox to

- Key decision criteria that were likely to be mostly applied in the BE organisations in the two sectors were an alignment
with organisational objectives and the purpose for increasing organisational performance.

- Both internal and external factors were considered in making a decision on Lean Thinking implementation.

- The internal factors include management policy, business requirement, solving business problems, sustaining

competitiveness, organisation culture and resources, and ease of implementation.

2. Current situations, future
requirements and external
factors are key criteria used by
different Thai BE managers
when deciding on which Lean

tools to implement.

implement. - On the other hand, the external aspects were learning from best practice organisations, consultant’s suggestion,
feedback from the assessment and external business environment, which includes supplier and customer.
- Importantly, the TQA organisations in both sectors tended to have a low level of concern about the links to
supplier/customer programmes being important criteria influencing a decision about the Lean application.
Proposition:

It was found that the BE organisations in Thailand tended to consider both internal and external aspects in making
a decision on Lean Thinking implementation. This study proposed and defined three key decision criteria as Strategic
Planning, Organisation Readiness and External Suggestion. Although these criteria are named differently from those in the
second proposition, it can be confirmed that Thai BE managers were likely to consider not only current situations
(Organisation Readiness), i.e. organisation culture and resources as well as future requirements (Strategic Planning), i.e.
business requirement but also external factors (External Suggestion), i.e. consultant’s suggestion. Furthermore, these
findings confirm that a change should begin from a recognition of a need for an improvement (Kotter, 1995a) which was
defined in this study as Strategic Planning, Organisation Readiness and External Suggestion. Additionally, a number of sub-
decision criteria are similar to the studies of Thawesaengskulthai and Tannock (2008), Bendell (2005) and Kornfeld and Kara
(2013).
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Research Objectives and
Propositions

Key Findings

Research Objective:
3. To explore how these

managers support human
resource roles and manage
other important factors in their

implementation of Lean

- Leadership and management support were believed to be the most important factors in achieving quality improvement
followed by the involvement of employees in both manufacturing and service organisation units.

- Employees were considered to be their most precious asset, similarly to the Toyota concept. They therefore both
motivated and educated their people and communicated with and listened to their employees regularly.

- An Involvement of customer and supplier were likely to be the least important factors in the application of Lean

Thinking in both manufacturing and service organisations.

Thinking. - Key barriers that were likely to obstruct the application process in the service organisation units were a resistance to
change while in the manufacturing sector it was a short-term focus. Two-way and transparent communication as well
as education and training were used to solve these problems in order to not only inform and receive important data
but also adjust employees’ attitude and improve their knowledge and skill.

Proposition:

3. Organisational
management, intercompany
management and human
resource management are
significant factors which need
to be thoroughly managed in
order to achieve quality
improvement in selected Thai

BE organisations.

The TQA organisations tended to place emphasis on human resource roles in Lean Thinking implementation. These
findings confirm that in order to achieve in quality improvement it is important to place an emphasis on human resource
roles similar to the studies of Liker (2004), Bicheno (2008) and Liker and Hoseus (2010).

It was also found that Lean Thinking implementation was likely based within the individual organisation units rather
than spanning across organisations into the supply chains. This finding is similar to the study of Pradabwong et al. (2012);
however, it is opposed to the logics of Lean Thinking which were presented in the works of Womack and Jones (1996),
Brown (1998c) and Bicheno and Holweg (2009) that Lean Thinking should be applied with a consideration on a development
of an entire supply chain.

This study proposed four key supporting factors as People, Organisation, Communication and Business Partner in which
were related to the significant Lean elements in third proposition. It can therefore confirm that the Thai BE organisation
managed these Lean elements thoroughly by considering an alignment in a management of both internal and external

stakeholders in order to support the achievement of Lean Thinking implementation.
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Research Objectives and
Propositions

Key Findings

Research Objective:
4. To define critical Lean

elements that support an
achievement in quality

improvement in these

- Lean tools, decision criteria and supporting factors are considered to be significant elements that lead to achieving
quality development through Lean Thinking implementation.

- Lean tools in the Core group were likely to be used by most organisations. The Consideration tools have specific and
important uses, and ought to be considered. The Niche group tools are very context specific in their application and

tended to be used by few BE organisations in the study.

contexts. - Decision criteria which are considered when making a decision on Lean Thinking implementation are defined in this
study as Strategic Planning, Organisation Readiness and External Suggestion.
- People, Organisation, Communication and Business Partner are defined in this study as significant supporting factors
that influence the achievement of quality improvement.
- Decision criteria and supporting factors form the basis of the application of Lean tools to align and fit with an
organisation’s environments. These three elements are therefore essential and need to be linked to each other.
Proposition:

4. In the implementation of
Lean Thinking, selected Thai
BE managers consider reasons
why it is important to
implement Lean Thinking, how
to implement in order to
achieve quality development
and what tools should be
implemented in an

organisation.

The developed model of this study provides three key elements in Lean Thinking implementation which are Tool
Prioritising, Decision Criteria and Supporting Factors. These three key elements are related to those in the fourth
proposition that Lean implementers should begin from considering Decision Criteria about why it is important to implement
Lean Thinking in their organisations. Consequently, an organisation should consider how to manage People, Organisation,
Communication and Business Partner as the Supporting Factors in order to achieve quality development. Then, Tool
Prioritising should be considered to select what Lean tools are fitted with the organisational requirements and business
circumstances.

The logic in the use of the developed model suggests that Tools Prioritising, Decision Criteria and Supporting Factors
should be managed in the same direction in order to ensure that all quality improvement strategies are aligned throughout
an entire organisation. Therefore, the fourth proposition is confirmed that it is important to consider reasons for an

application, supporting factors and a selection of proper tools in Lean Thinking.
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Research Objectives and
Propositions

Key Findings

Research Objective:
5. To refine, validate and

develop the research model for

Lean Thinking implementation.

- A comparative analysis of the existing literature and the effectiveness of the implementation by the TQA organisations
were used to prove the validity of the developed model.

- It was found that the developed model contained a number of aspects that were consistent with key literatures.

- Positive performances were evident in three perspectives of the balanced scorecard; however, there were mixed results
in the financial dimension.

- A further review from 9 academics and 16 practitioners who are experts in quality management and/or Lean Thinking
was undertaken in order to refine the developed model through an online questionnaire.

- On average, the comprehensiveness degrees of Lean elements were evaluated at more than 75% while the model
structure was evaluated positively at approximately 78%.

- The developed model was also recognised for its applicability in a real situation at approximately 75% on average.

Overall, it was weighted at approximately 80% on average.

Proposition:
4. In the implementation of

Lean Thinking, selected Thai
BE managers consider reasons
why it is important to
implement Lean Thinking, how
to implement in order to
achieve quality development
and what tools should be
implemented in an

organisation.

From the model validation, it was confirmed that the model of this study was useful and applicable in a real situation. In

other words, the developed model of this study has validity in both theoretical and practical application.

Therefore, it can be another confirmation on the fourth proposition that the Thai BE managers consider Decision Criteria
why it is important to implement Lean Thinking, how to manage Supporting Factors to achieve quality development and
deciding what Tool Prioritising is appropriate with their organisational circumstances. Hence, in order to be successful in
Lean Thinking implementation an organisation should manage an alignment of Tool Prioritising, Decision Criteria and

Supporting Factors both within a whole organisation and across its supply chain.
Thus, the developed model of this study suggests a process model that provides key features in Lean Thinking
implementation which not only fill gaps in the existing literature but also contribute to research problems on both academic

debate and practical struggle of an application of Lean Thinking.
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8.2 Discussion on the logics and process to use the

developed model

This study provides Lean Thinking elements and interaction model as the
significant outcome. In this model, three key elements of Lean Thinking
implementation which are tool prioritising, decision criteria and supporting
factors are identified along with their definitions. In addition, this study provides
the unique model for the manufacturing and service organisations. It is believed
that a particular model might be a precise guideline for each sector to be
successful in an implementation. Furthermore, a comparative model between
two sectors is also offered in this study in order to present different

implementation of Lean tools between them.

Consideration

Prioritising

—

Decision
Criteria

Organisation

Organisation
Readiness

Business
Partner

External
Suggestion

Strategic
Planning Communication

Figure 8-1: Logic of implementation processes of the developed model
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In order to be successful in quality improvement, a use of the developed model
should begin from the decision criteria to consider reasons why an organisation
needs to implement Lean Thinking as shown in Figure 8-1. This suggestion is
similar to the 8-step Process for Leading Change of Kotter (1995a) that a change
should begin from a recognition on a need of an improvement (which was

discussed earlier in Chapter 2, p. 54).

As presented in the developed model, there are categories of decision criteria
which were defined in this study as Strategic Planning, Organisation Readiness
and External Suggestion. This study suggests that Lean implementers should
begin from a consideration of their organisation requirement in the Strategic
Planning. After that, they should investigate the availability of their organisation
resources, i.e. capabilities of human resources in the Organisation Readiness. In
some cases, an organisation learns from an influence from the external
environment, i.e. a consultant’s suggestion which is categorised as an External
Suggestion in the developed model. However, it is still important to consider the
business unit’s needs and readiness after obtaining the external suggestion.
Hence, it can be said that Strategic Planning, Organisation Readiness and
External Suggestion should be used as a complementary factors in making a

decision as the first step in implementing the developed model of this study.

Consequently, Lean implementers should consider supporting factors as the
second step in applying the developed model. People, Organisation,
Communication and Business Partner are defined in this study as supporting
factors that assist an organisation to achieve in quality improvement. In order to
be successful in the application of Lean Thinking, Lean implementers therefore

need to carefully consider how to manage these supporting factors effectively.

Lean Thinking, indeed, is a systematic thinking that requires the involvement of
a whole organisation (Bicheno, 2008). Therefore, it needs an involvement of an
entire organisation (People) to commit in quality improvement programmes that
align to all levels of organisational management (Organisation). In order to
create a trust environment and better understanding, two-way and transparent
Communication should be used to send important information to and receive
feedback from both internal and external stakeholders. In fact, parts of People,
Organisation and Communication are also suggested as significant aspects that

assist an organisation to achieve a change process in the 8-step model of (Kotter
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(1995a)). In addition, an organisation should span its quality improvement
across organisations into its supply chain by persuading customers and
suppliers as key Business Partners to become involved in and support Lean

Thinking implementation.

It is important to note that all four supporting factors which are linked and
complement each other should be planned, aligned and operated in the same

direction in order to support Lean Thinking implementation successfully.

The third step in implementing the developed model of this study is prioritising
Lean tools. There are three categories of Lean tools which are defined in this
study as Core, Consideration and Niche. This study suggests that in the
beginning stage an organisation should apply Lean tools from the Core group in
the quality improvement process. The manufacturing and service organisations
in the Thai sample made different choices of Core tools. However, PDCA, Five
Ss, Kaizen, Root Cause Analysis, Standardisation, TPM, Gemba and Policy
Deployment are essential to both manufacturing and service sectors. In order to
achieve in a Lean Thinking application, it might be said that an organisation (in
whatever business sector) should implement these eight Lean tools in an early

stage. This is a proposition which could be tested in future research.

The Consideration and Niche tools might be appropriate to an advanced
implementation of Lean Thinking. This is because although both categories of
Lean tools are useful in developing organisational performance, they might
require a complicated application process. Thus, Lean implementers have to
carefully consider what Lean tools are appropriate to their organisational
circumstances. Therefore, Lean implementers need to re-consider their goals in
the implementation and current situations of their organisations in the decision
criteria section. Lean implementers should implement the selected Lean tools
only if these tools can assist an organisation to achieve its goal and are
appropriate to its circumstances. In contrast, if the existing resources of an
organisation are unavailable, Lean implementers should solve this problem in
the first instance by considering how to manage the four supporting factors in
order to prepare their organisation to be ready for an advanced implementation

of Lean Thinking.
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Thus, it can be said that the developed model of this study is the interaction
model. In order to reach an achievement in quality improvement, it is important
to begin from a consideration of decision criteria to understand why an
organisation needs to implement Lean Thinking. After that, Lean implementers
need to consider how to manage supporting factors in order to prepare an
organisation to be ready for Lean Thinking implementation. Consequently, it is
significant to select what Lean tools should be implemented in order to reach
the defined requirement of a particular organisation. After a selection of Lean
tools, Lean implementers have to ensure that the selected Lean tools are also
appropriate to their organisational circumstances. Therefore, it can be
concluded that the developed model of this study is the interaction model that
needs to be considered as an alignment of three key elements which are tool
prioritising, decision criteria and supporting factors in order to do continuous

improvement successfully.

Furthermore, the two key assumptions of the universality and essential features
of Lean Thinking implementation can be examined through the developed
model. Firstly, it can be said that the claim of Womack et al. (1990) that Lean
Thinking could be implemented “anywhere by anyone” is not fully demonstrated
in this study. Aspects of Lean were applied but the Universality of the whole
Lean Thinking ‘package’ was not demonstrated. As evidence using the factor of
tool prioritising, not all Lean tools were selected to apply in the Thai BE
organisations. In contrast, they tended to implement only Lean toolboxes that

fitted with their organisational circumstances.

The developed model of this study also suggests that essential elements in Lean
Thinking implementation are tool prioritising, decision criteria and supporting
factors in which are influencing each other. It might be said that all elements of
Lean Thinking implementation are always required. Therefore, the developed
model proves the second assumption that only a use of only one Lean element
is not adequate to reach quality improvement in the implementation of Lean
Thinking. On the other hand, it is important to note that each of these Lean three
elements needs to be carefully managed and aligned in order to support each

other and reach quality improvement effectively.
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8.3 Contribution of this study

This research provides a significant contribution to knowledge on quality
management and Lean Thinking, including the universal application of Lean
Thinking, the comprehensive model of Lean Thinking, the validation and
refinement of the developed model, the identification of significant Lean
elements and the proof of an application of a hybrid approach between TQM and

Lean Thinking.
1. Proving a claim on the universal application of Lean Thinking

From the literature review, a number of researches have focused on Lean
Thinking after the claim of Womack et al. (1990) about the universality of its
application. However, there is still an academic argument among both
supporters and opponents of this assertion. In this study, it was found that not
all Lean tools were applied universally. The award winning organisations in
Thailand were likely to consider implementing only those Lean elements which
fitted with their organisational circumstances. They made particular choices of
Lean tools and implementation sequences which were seen as appropriate to
driving their businesses forward. Thus, the outcome of this study proves that
the universal application of Lean Thinking as one defined entity might not be

real in the context of the selected business units.

2. Developing the comprehensive and interaction model of Lean

Thinking implementation

A key outcome of this study is a comprehensive model of Lean Thinking
implementation. It was found that although the implementation of Lean Thinking
has been of interest to both academics and practitioners as a way to improve an
organisational performance, there is still an academic debate and a practical
struggle on what are significant Lean elements that need to be thoroughly

managed and where to begin.

In order to address these problems, the developed model of this study presents
tool prioritising, decision criteria and supporting factors as key Lean elements
that need to be carefully considered in the implementation. Thus, the developed
model of this study is the interaction model in which all three Lean elements are

influencing to each other. It can, therefore, be said that in order to be successful
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in Lean Thinking application it is important to align reasons, significant
supporting factors and Lean toolboxes that are fitted with an organisation’s
circumstances. Not only are there particular models for the two sectors, but also
a model which makes sector comparison is illustrated. Therefore, this study
contributes to developing a comprehensive academic model of Lean Thinking

implementation.
3. Validating and refining of the developed model

After developing the model, a comparative analysis with the existing literature
was undertaken in order to test the validity of the developed model. In addition,
the model of this study was evaluated by both academics and practitioners who
are experts in quality management and/or Lean Thinking. This aimed to refine
the model in order to create a complete model. In fact, the same practitioners
who participated in data collection phase 1 also participated in the refinement

process. This proved the credibility of the findings.

These processes in the refinement and validation of the conceptual model,
therefore, contribute not only to theoretical soundness but also to the potential
for the practical application of Lean Thinking from both the comparative analysis

and the review by the qualified experts.

4. Identifying the significant features of Lean Thinking

implementation

The developed model of this study which was developed based on the findings
from the empirical study of the 22 TQA organisations in Thailand and was used
to prove an assumption that tool prioritising, decision criteria and supporting
factors are essential elements of Lean Thinking implementation. In addition,
these three key Lean elements were also verified from not only a comparative
analysis with the key existing literature and an effectiveness of the
implementation from the Thai BE organisations but also a refinement process
from experts who are both academics and practitioners. Hence, it can be said
that tool prioritising, decision criteria and supporting factors are significant
features of Lean Thinking implementation that need to be thoroughly managed
based on an alignment in the same direction in order to achieve quality
improvement across an entire supply chain through Lean Thinking

implementation.
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5. Exploring the possibility of a hybrid approach between TQM and
Lean Thinking

From the literature review, a number of researchers suggested the advantage of
using an integration of TQM and Lean Thinking. In this study, it was also found
that Lean Thinking can be implemented alongside TQM in the award winning
organisations in Thailand. This integration resulted in better performance in
three perspectives of the balanced scorecard although there was a mixed result
in the financial perspective. Thus, this study suggests that an application of a
hybrid approach between TQM and Lean Thinking is one of the managers’

choices that might result in better organisational performance.

8.4 Limitations of this study

All processes in this research were designed thoroughly in order to answer the
research questions effectively. However, there are some limitations to this study

which include:
1. Limitations on the testing of the developed model

This research sets out to accomplish the objectives already discussed and
achieved these goals. However the developed model of this study was the final
outcome of this research project and this research project was not designed to
apply the developed model in a new set of circumstances with new
organisations. The outcomes of this research suggest that this model is both
comprehensive and sensible from both academic and practitioner perspectives
and the proposition for future research is that a new application using this model
will be both easier and quicker for a new organisation. This is to be tested in a

future project.
2. A small number of participants

A detailed statistical analysis could not be performed in this study due to the
small number of participants. Although all 38 organisations that achieved the
Thailand Quality Award were contacted to request their participation, only 22 of

them agreed to take part in this research. Therefore, it is difficult to perform a
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guantitative analysis with these small numbers of participants. If a larger sample
size could be generated then a statistical analysis could be done however it
would be more difficult to control their starting points if they had not already
completed the national quality award standard. Over time, as more organisations
apply for the quality award then the testable population will increase. One
possibility for future research is to engage with the Thai NQA organisation to
see if a trial of the developed model could be set up with new organisations
interested in developing their TQM and Lean Thinking agendas. A proposition
for the future therefore is that use of the developed model will ensure more

success in applications for the NQA.
3. Participants in a variety of businesses

The award winning organisations that participated in this study operate over a
wide range of businesses. The manufacturing organisation units are in paper,
chemicals and plastics, cement, fibre and product, food industries. In the service
sectors, there are education, telecommunications, energy, payment services,
hospitals, maintenance and retailing industries. Because of this, an analysis of
the collected data and a development of the Lean Thinking implementation
model were mainly based on the manufacturing and service sectors instead of a
particular business. Again as more organisational units apply this thinking the
populations in different categories will increase allowing for a different research

design in any future replication.
4. Information limit

This study focuses on quality improvement programmes through Lean Thinking
implementation in award winning organisations in Thailand. A number of them
are private companies that have to keep their operations confidential in order to
maintain their competitive advantage. Therefore, much valuable information was
inaccessible for a further analysis, which might have revealed a number of
interesting issues on Lean Thinking implementation. Additionally, the
government organisations could not provide a financial statement to the author.
Therefore, the financial analysis that was used to prove the effectiveness of the

implementation could be done only for private organisations.

In spite of the limitations, the study provides credible results although it was

affected by these constraints.
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The model of this study was developed and refined to be consistent with theory

and practice and is seen as a major improvement on all previous ones.

8.5 Areas for future research

The future works are outlined from the above limitations.
1. Implementing the developed model in a new real application.

A new application in a wider range of organisations may introduce other
conditional factors that need to be considered and planned in order to achieve
quality improvement through Lean Thinking implementation. Thus, an action
research would be an interesting alternative when conducting a future research

in order to test the model of this study in these new circumstances.
2. Exploring a position of Lean Thinking application in Thailand

Due to a limitation on a small number of the award winning organisations in
Thailand, it was not possible to perform a quantitative analysis on the
implementation of Lean Thinking. In addition, this study was mainly focused on
Lean Thinking implementation in the TQA organisations rather than that in other
organisation types. Therefore, it might be worthwhile to study an
implementation of Lean Thinking in various organisations by collecting data with
a high number of participants. Recognising the discussion about quality starting
points above nevertheless a survey is suggested as a future strategy to gather
data from a higher number of various organisation types. Subsequently, a
detailed statistical analysis can be done in order to gain a better understanding

of the status of Lean Thinking implementation in Thailand.

3. Examining the Lean Thinking implementation in the particular

business.

As the study was limited to a small number of participants in a wide range of
businesses, it had to conduct an analysis based on the manufacturing and
service sectors instead of a particular business. In fact, although they operate in
the same industrial sectors, organisations in different businesses are perhaps

operating in unique conditions in running their businesses. Therefore, it is
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possible that a specific business has a unique plan in its Lean Thinking
application. In order to gain an understanding of these unique features an in-
depth case study of the Lean Thinking implementation of a particular business
is suggested as a future work. This would perhaps reveal how to achieve quality

improvement through Lean Thinking in a unique business scenario.

4. Investigating the application in organisations that have excellent

performance in Lean implementation.

At the suggestion of the reviewer in the refinement process, it would be
interesting to examine an organisation that is outstanding in Lean Thinking. In
this study, the investigation was done in TQA organisations that have been
regarded as having business excellence in TQM. The Lean organisations and the
TQA organisations may have different strategies in implementing Lean Thinking.
Thus, a comparative analysis of the Lean Thinking application between the TQA
and Lean organisations is credible as a future work. This would further explore
the belief in the universality of Lean application and gain knowledge on how
Lean Thinking has been applied in the best practices of those organisations that
approached the common improvement agendas from a different starting

position.
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Appendix A

Appendix A : A copy of formal letter that used to
request the participation in the study

UNIVERSITY OF
Southampton
Name,
Company name

Address

I would like to introduce myself and my PhD candidate, Ms. Udomlak Srichuachom. I am
Professor of Purchasing and Supply Chain Management in the Management School of
Southampton University UK, which is in the top 20 of UK Universities and a member of the
Worldwide University Network. Ms. Udomlak Srichuachom is a lecturer in Business
Management at Naresuan University in Phitsanulok, Thailand. After winning the scholarship
from the Royal Thai Government, she registered as a full-time PhD student in the
Management School here. Her research title is “The Impact of Lean Approaches to Support
Quality Developments in Thailand” which is focused on those excellent organisations in
Thailand which are recognised by both a high ranking in competitiveness and outstanding
reputation but also by winning the Thailand Quality Award (TQA) and/or Thailand Quality
Class (TQC).

We are very keen to understand the relationship between the logic of Lean production and its
interaction with Quality thinking and achievement and are undertaking a study of companies
like yours in Thailand.

We would like to gather data and opinion from your organisation in terms of completing a
simple survey document and ideally also interviewing a number of your key executives and
managers.

We hope that this will be possible and look forward your organisation becoming part of this
study which we believe will be of great importance to the development of globally
competitive businesses based in Thailand.

Can you therefore please indicate if you are willing to be part of this study and respond to
myself and / or Ms Srichuachom at the email addresses below. Ms. Srichuachom will respond
to provide more details.

I confirm that all confidential information will be kept securely and no company information
will be used in any way likely to compromise confidentiality. No individual or company will
be identified in any published materials.

Management, University of Southampton, Highfield Campus, Southampton SO17 1BJ United Kingdom
Tel: +44 (0)23 8059 7677 Fax: +44 (0)23 8059 3844 www.management.soton.ac.uk
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Southampton
We can offer you the results of the study in an executive summary and of course the complete
PhD will be published for open access, on completion.

If you have any inquiries, please do not hesitate to contact either Ms.Udomlak Srichuachom

via her e-mail (uslclO@soton.ac.uk) or (udomlaks@nu.ac.th) or me via my e-mail
(d.k.macbeth(@soton.ac.uk).

Yours sincerely

Douglas K Macbeth

Professor of Purchasing and Supply Chain Management
Southampton Management School

University of Southampton

Room 4021, Building 2, Highfield Campus
Southampton SO17 1BJ

Tel: +44 (0) 23 80 59 89 67

Mobile: +44 (0) 77 20 40 55 71
d.k.macbeth@soton.ac.uk

Management, University of Southampton, Highfield Campus, Southampton SO17 1BJ United Kingdom
Tel: +44 (0)23 8059 7677 Fax: +44 (0)23 8059 3844 www.management.soton.ac.uk
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Appendix B : Survey Questionnaire in the
Empirical Study

21/3/2557 iSurvey - Online Questionnaire Generation from the University of Southampton

WansTnuAasnuIAauuuduTunIsaiudYuUNIS
waluaatnnTudsaine'tlne (The Impact of
Lean Approaches to Support Quality
Developments in Thailand)

dayannmseaunuuaaumuiiazanifuitiiauduaniiutdiiaddumsisowimiy

This questionnaire is the part of the PhD study on "All confidential information will be kept securely and
no company information will be used in any way likely to compromise confidentiality. Thank you for being
part of this study.

Section 1. #uil 1: dayarirliluavasdns (Part 1: Organisational
Information)

Question 1.1
avAnsavvinualussiaag luandn1inssula? (Which industry are you operating in?)

3L (Paper)

M3dAn (Education)

A1U&N (Retailing)

tAfisYeusd (Chemicals and plastics)
i ust (Cement)

TnsAnuIAN (Telecommunication)
WA (Energy)

Wuas (Fibre and product)
Futhsidu (Payment Service Provider)
08U (Automobike)

Tsonenua (Hospital)

a21w5 (Food)

a1msda’ (Animal Food)
gunsaididnnsafind (Electronics)
ﬁu“\ (Other)

Question 1.1b

Tusasey (Please specify)
Question 1.2

avAnsuasvinuaanstiaunadoiludan@la? (Which nationality does your
organisation register for?)

Tt 100% (100% Thai Owner)
#1926 100% (100% Foreign Owner)

37UV (Joint Venture)
Question 1.2b

Tisaseydeunné (Please specify the nationality)
Question 1.3

avAnsuasvitusiminousnuissuainia? (How many employees does your
organisation have?)

Question 1.4
virusudeaauniniitaluasens? (What is your responsibility in the organisation?)

HusvnTsEeiuga (Top Management)
WM sAAW (Quality Manager)

Haansee/waun (Departmental Manager)
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4uq (Other)
Question 1.4b

Tusasey (Please specify)

Section 2. #7u7 2: AAyAGIUAITTANISAMATNAAIAYANS (Part
2: Quality Management Information)

Question 2.1

asrnsuasvIwladuseiananinntné uaraida sreianisuduisgaranilude
illa?

(When did you receive the Thailand Quality Award (TQA) and/or Thailand Quality Class
(TQC))?

WA 2545 (2002)
WA 2546 (2003)

WAL 2547 (2004)
WAL 2548 (2005)
WAL 2549 (2006)
WAL 2550 (2007)
W.A. 2551 (2008)
W.A. 2552 (2009)
WA, 2553 (2010)
WAL 2554 (2011)
Question 2.2

vinulsihsruukiasieiaganinladteainanidseyneldluasdans? Tagviauginisa
idanaauldunaiuideaa

(Which quality approaches have you adopted in your organisation? Select all that apply.)

mMIusmnsAawia ey (Total Quality Management: TQM)
mMeiaUsuss UM IgSiA (Business Process Reengineering BPR)
dinal fiAu (Six Sigma)
1nouaus laldy a1a$a (Thaiand Kaizen Award)
Ivouaue &u alada (Thailand Lean Award)
WIOIFIU SO 9001(ISO 9001)
WINSFIU [SO 14001 (1SO 14001)
UIOTFIU OHSAS 18001 (OHSAS 18001)
so¥ataniie (Deming Prize)
wdnnaYIEMsAETuMSHER (Good Manufacturing Practice: GMP)
duq (Other)
Question 2.2b
Tusmsey (Please specify)
Question 2.3
viruldimndanuududiinldtuasansudaiu?

(Do you apply lean thinking in your operations?)

T (Yes)

“ited (No)
Question 2.3b

3.1 viaulgih nw davuuduihur tadluasansidale (uauiiaududienailunis
saiipsidnsus1eiagaL A TNLGENG)?

(When did you implement lean thinking (Compare to the time you applied for the TQA))?

fiauailng (Before)

sEuiaNAs (Dwing)
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WAIENAT (Afler)
Question 2.3¢

32 &'hﬂu%auwuj\‘la“la"ﬁahus"m‘lumﬂhumﬁauuuﬁmi‘m'\‘lmuaan’nwa\m"lu?
nfaLtdanadasiaseAunisaiveruluasansa aviinu

(Which functions have participated in the lean implementation in your organisation?
Please select where appropriate to your organisation)

3AIA37 (Engineering)

vidwenasuy el (Human Resource)

MINEA/NI5UINS (Manufacturing/ Service)

MmN AaTaILarATLIIUAS (Product and Process Development)
Hndla (Purchasing)

MM IANIN (Quality Management)

J¥uuayWmiun (Research and Development)

MIARIAUREM IV (Marketing and Sales)
Question 2.4

vaulai Ln?mﬁnqmm wineudszanatadlunmseniduaiuaasasnng? oy
idandasiasyfiunisen tﬂunu‘tunm}wmﬁw TagviiuainsagAiaduLAiay
fiaseqlaarnanaisdsznauddwviiidde

(Which tools have you applied in your organisation? Please select where appropriate to
your organisation. You can find the definitions of these tools from the glossary.)

Concurrent Engineering

Quality Function Deployment (QFD)
Standardisation

Value Analysis

Continuous Flow

Jidoka {Autonomation)

Poka-Yoke (Error Proofing)

Single Minute Exchange of Die (SMED)
Takt Time

55 (Five Ss)

Andon/ Visual Management
Bottleneck Analysts/ Theory of Constraint
Breakthrough Improvement

Brown Paper Analysis/Process Flow Analysis
Close Supplier Ties

Ergonomic Design

Heijunka (Level Scheduling)
Just-In-Time (JIT)

Kawzen (Continuous Improvement)
Kanban (Pull System)

PDCA (Plan, Do, Check, Act)

Root Cause Analysis

Total Productive Mamtenance (TPM)
Value Stream Mapping

A3 Thinking

Cellular Manufacturing

Group Technology

Flexible Workforce

Gemba (The Real Place)

Hoshn Kanri (Policy Deployment)
Question 2.5

andrnmulai 4 indasilanauniwladluedasiadiiunuindrdani suduusau
29ANsEaIU? ngal1 3Gl Tausdui | Aatedaviladilaiuddaninisa
uazdlduil 5 daedasiiaidauddaiauiga

(From Question 4. What are the top-five tools applied in your organisation? Please rank
the answers with 1 being the most important and 5 being the least important)

Fuerud 1
(The most
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importance)
Hudud 2
(The
second
importance)
Fuduvi 3
(The third
importance)
Fudur 4
(The fourth
importance)

Huehud 5
(The least
mportance)

Question 2.6

walaasansa wi-nuiagi‘niuhtﬁanhﬁn%'qﬂqmn-nwﬂwn"\l'lum sentduaunag
29Ans? Tt tdandasiaseAunisetidueruluasansuasviny

(Why did your organisation decide to apply above tools in your operations? Please select
where appropriate to your organisation)
AruuginAneideIznn (Consultant’s Suggestions)

HamiALiugsiaaInasdnsiiludmn153159GIAa (Business Results of Best
Practices/Publication)

af1aauianalaunmina1u (Enhance Employee Satisfaction)
Wulgemsanfiuanugagadsrng (Increase Organisational Performance)
Snmanuausalumsudydu (Sustain Competitiveness)
wATE9g5A3 (Solve Business Problems)

dannaaaiuinalseaoAuarnaLniuaadrns (Alinment with Organisation Objectives
and Strategies)

AanAaIALTRIUGTTNAIFANT (Alignment with Organisation Culture)
dretumatseaneiie (Ease of Implementation)

daaasaaadumIs i uuasduedfaTensHaa/qnaAT (Association with Supplier/
Customer Programmes)
Question 2.7

vihwlsihAanssuqainiwlamiteiain wilszgnaladluniseiiusnuyadadsng? ngain
idanrdaviaseAunsaiveiuluasansaasviny Teavihuaiunsaqalasunafanssu
anAEY ldan nlanansulsenauddwviiddag

(Which quality activities have you applied in your organisation? Please select where
appropriate to your organisation. You can find the definitions of these quality activities
from the glossary.)

Balanced Scorecard (BSC)
Benchmarking

Change Management

Continuous Improvement

Knowledge Management

Market Service Logistics

Project Management

Risk Management

Salfety and Environmental Management
System of Product/ Service Development
‘Waste Management

Commitment of Senior Management
Lean Culture

Lean Leadership

Lean Office

Lean Organisation

Two-way and Transparency Communication
Cross Functional Team

Cross-trained Worker

Education and Training

Employee Commitment and Involvement
Employee Empowerment
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Job Enrichment
Job Rotation
Supplier Development
Supplier Evaluation
Supplier Involvement
Customer Relations Management
Customer Involvement
KPI on Competitiveness
KPI on Cost Saving
KPI on Delivery
KPI on People Development
KPI on Quality
KPI on Safety
KPI on Team/ Group Performance
Question 2.8
AMndInian 7 Aanssuaaaintailufanssuisiuvuimardegvi duduusniu

29ANTUDHIU? nialFues g Tags1duil 1 dafanssunderudrdnpnnisga
uara16ui 5 dafanssuiilanudrdeiloniga

(From Question 7. What are the top-five activities applied in your organisation?
Please rank the answers with 1 being the most important and 5 being the least important)

dueiu 1
(The most
importance)
Fuetu 2
(The
second
importance)

Fueiu 3

(The third
importance)

dueiu 4
(The fourth
importance)

dueiy 5

(The least

importance)

Question 2.9
walaasansuasvituisdaiulaianldianssuaanindlrsauluniseandusivuas
29ANs? nsadandavitnseAunisentiuenuluasansuasving

(Why did your organisation decide to apply above activities in your operations?
Please select where appropriate to your organisation)

[2h] uu:lhmnv{liimmm (Consultant’s Suggestions)
wamsafiugiiaanaddnaviliulda 1sa15neg3Aa (Business Results of Best
Practices/Publication)

afaanufonalauaniineu (Enhance Employee Satisfaction)
USulgemsafiuanuuaaadins (Increase Organisational Performance)
FneauaEusalunsunatiu (Sustain Competitiveness)

urtlgyumagsiia (Solve Business Problems)
ganndaviuTanlsrauduavnagsuaadFng (Alicnment with Organisation Objectives
and Strategies)

FoAAF2ITUTIUEITUDIANT (Alignment with Organisation Culture)
detumsilszaneila (Ease of Implementation)

ganndasfumsdiiuanuzasguiaiRIansaaa/andn (Association with Supplier/
Customer Programmes)
Question 2.10

ihwnaledviiueiauieacussy naunniiedasiia uazfianssuanl NN s
sz nsladlumseitiiuaiutasasans? njantdandasiasAunisaiiiveiulu
avAnsAaIviny

(What are the critical goals you planned to achieve before applying above tools and
activities? Please select where appropriate to your organisation)

msUsulseatinvsa dag (Continuous Improvement)

https:/Awmw.isurvey.soton.ac.ukladmin/data/print php?surveyiD=4963 57

257



Appendix B

21/3/2557
MIaasUYU (Cost Reduction)

iSurvey - Online Questionnaire Generation from the University of Southampton

msasaauanalaungna (Customer Satisfaction)

mMsasAuENRUSAG fug e/ oifadumsudn (Customer/Supplier Relationship)

msasauanalauAniina I (Employee Satisfaction)

Vinruasnmsiigusiuvaswiingru (Employee Skills and Involvement)

mIliulpaantneasdudiusms (Improve Quality of Product/Service)

M3 M IaiuauuaIaafns (Increase Company Performance)

mswuAIUBAEY (Increase Flexibility)
avdnTuIMs3aug (Learning Organisation)
MIELTAMIMInaIA (Marketing Growth)
arunadlumsdsuan (Speed Delivery)
Question 2.11

wan1sUsulseitlasu m_u_u_é’j_nnmslhm%wﬁnua:ﬁanﬁuﬂsua1wm'l1.ﬂuwn’ni
aasvinuaseAutala? ngautianadasiasedunisaiueuluasAnsaasviny

(What is the impr after impl

ting above tools and activities? Please select

where appropriate to your organisation)

58U IMIHAAANAY (The Reduction of Cycle Time)
nana1ehanag (The Reduction of Delay Time)

nanlunsaTIagauanad (The Reduction of Inspection Time)

nainamnay (The Reduction of Lead Time)

nanlumséiadainiasdnianay (The Reduction of Set-up Tinke)

nanasefauduaulustuuanag (The Reduction of Throughput Time)

siunufianssuanad (The Reduction of Activity Cost)

siunumaiuinsdudianag (The Reduction of Inventory Holding Cost)
FUNUMSUTMIAARY (The Reduction of Service Cost)

mMsuAnAuAIINEaIMIAaAR (The Reduction of Overproduction)
wandwmaihnudhanas (The Reduction of Defects/ Reworks)
furasndalusnfluanad (The Reduction of Unnecessary Inventory)

AszuMsALlLINERARR (The Reduction of Inappropriate Processing)
msuudsfuaiuaIaniiuanas (The Reduction of Excessive Transportation)

MITanalRaad (The Reduction of Waiting)

mawdaulindliduiluanas (The Reduction of Unnecessary Movement)

ANunaIgNAIRRAY (The Reduction of Customer Complaint)

HaIFIAUIINGARIAAEY (The Reduction of Rejection)

dnsimMIataanaINIuanad (The Reduction of Employee Turnover)

AnuulslsIuanad (The Reduction of Variability)

el oulumsudefunndu (The Improvement of Competitive Advantage)

msdaasnatuasrinaéidu (The Improvement of Internal Communication)

Aasmsmu sududiaan daddu (The Improvement of Tnventory Turmover)

msdonaudnsenannndu (The Improvement of On-time Delivery)

AuANLaIAuAVEaLEMIATU (The Improvement of Product/ Service Quality)

anufiaveulumsndauindu (The Improvement of Production Flexibility)
HERA WAL (The Improvement of Productivity)

anmlaanfouaznan nlugonuiiviiauddu (The Improvement of Safety and

Quality in Working Environment)

AnudRusAugnAEdu (The Improvement of Customer Relationship)
auiavalavasgnaruindu (The Improvement of Customer Satisfaction)

Auduustugu A Yonsudaddu (The Improvement of Supplier Relationship)

dolauazanufowalazasminouddu (The Improvement of Employee Morale and

Satisfaction)

WarzuazmMsaTuayunaIninguéfdu (The Improvement of Employee Skill and

Contribution)
Question 2.12

faduwivanud L%a‘tumsi]sgqnn‘hﬁa%'u‘iauazﬁqnssuﬂmmwluaaﬁ'ns-um vinu
asvAuala? nsutdanadasidanadasAunsdduanuluasaAnsuasviny

(What are the key success factors in the application of above tools and activities? Please
select where appropriate to your organisation)

hitps:/Avwwv.isurvey.soton.ac.ukladmin/data/print php?surveylD=4963

258



Appendix B

21/3/2557 iSurvey - Online Questionnaire Generation from the University of Southampton
msdaasAitalau (Clear Communication)
m3fi§usrnvasgnm (Customer Involvement)
msAnEIuaLn1sinavsu (Education and Training)
msfidiusinvaswiinaiu (Employee Involvement)
vinszuarauuaIwiIngu (Employee Skill and Knowledge)
a1nsalLa s 1UIBANFEAIA (Equipment and Infrastructure)
viunautumsusuilga (Improvement Team)
AnuNufianieluaveng (Internal Cooperation)
M3 IaIAAINNF (Knowledge Management)
ATEiuaREMsETUAYUMINSTaS (Leadership and Management Support)
AugAulusreyen) (Long-term Commitment)
AMATURETRIUGTTHDIANS (Organisation Culture and Value)
FrUuMTEIaTA (Reward System)
MIMIUHLLITINRLNE (Strategic Planning)

msfidiusnvasuioilaiunmswde (Supplier Involvement)
Question 2.13

adassatun sﬂqunn’him?mﬂ anazAanssuaatn N luavAnsuavvituAsYAudala?
ngdandasnasiAunisantiveuluasansaasviny

(Are there any barriers in applying above tools and activities in your organisation?
Please select where appropriate to your organisation)

msaadunsUdsuuas (Change Resistance)
ANuUslTIURaINTELIUNTS (Coping with Variability)
igwsaseudialsylow (Inability to Justify Benefits)

alnsaluazdodursanuaraIn@lufiszdnn i (Ineflective Equipment and
Infrastructure)

eANNNNianaluasdns (Insufficient Cooperation)
sFuvulunsaanu (Investment Cost)

WamIfinsadass (Lack of Communication)
21RANNATUTDIWITINIU (Lack of Employee Commitment)
RANNSUavinE Y (Lack of Knowledge and Skill)
2INMTINUHULTINRYNE (Lack of Strategic Planning)

e iarunusasuodfademsudn (Lack of Supplier Contribution)
Ferusssuuavt@ (National Culture)

Jausssuasdng (Organisational Culture)
matiaTddAum I fusussnzdu(Short-term Focus)
madaaaan (Time Consuming)

aanauwszantEluatite g TumuayiesinauwULA aUn Uil

Thank you for taking this questionnaire.
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Appendix C
Appendix C : Interview Questions
1.  Could you please advise me on the beginning of quality management?
2. What are key quality tools that have been implemented? Why?
3.  What are key activities that create quality contribution? Why?
4. What is the improvement after implemented quality tools and activities?
5. How does lean thinking be implemented in this organisation?

6. How to motivate employees to accept and participate in the quality
management?

7. Are there any education and training programmes to prepare employees

to apply quality approaches?

8. How many communication channels that are used to communicate to and

receive voice of stakeholders?
9. How to create the organisation culture and the company value?

10. What are significant factors that lead your organisation to a success in

quality improvement?

11. Are there any barriers on quality management implementation? How to

solve them?

12. Do you have any suggestions on how to implement quality approaches

successfully?
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The Impact of Lean Approaches to Support
Quality Development in Thailand (For Academics)

asdnsiIIwNMuWIAaMIIMsUINsIdiaaa W sz nely wWiatulgemssnfiueuuasasdns
Tagawizatnafa wAnuuu&u (Lean Thinking) Foifuwufathisniunsanfanssuiliasoyasiiy
(Non-value-added Activities/Wastes) Tagiaadnsinurusnnianaiguazaiaanuulsafimsinun Aad
Aanilllszgnslaunne Wasannfindnguidaauinuun dauwuudu (Lean Thinking) anunsaraty
avensuatauwssrauanuandalumsiiulgenmisadiuou asnelsfieudvaefivasedudnasednsmnig
arfiMaiuwIAauLLAY (Lean Thinking) anisegnelafacnelsfoasmngausuanusasmaviame
lRIAIEAINAAYETAR SeiTueuITaifaisiurasiauimauaudatunsituui AauLuEy (Lean
Thinking) 311Us30NA T INAUNTUSNTAMANIALFIN (Total Quality Management: TQM) ANUULUAIANT
wvauLilulde (Business Excellence Organisations) Tualszima'lng

suugaumuihifludruvidenasmsdneissaulfyaganluwranmsido wanssvurasun anuuduly
msatuayumsianaaa wivdsznalng”

'u“a:;nmﬂmmauu,nuaaunwnﬁazgnLﬁuLﬂuaa"lnﬁu uanitltdidasfiumsisawiniu UDUDUNTEA L
dluadhegelumnuayassvinauuuuaauaud

In order to become a world-class organisation, a number of quality management approaches have been implemented
to improve organisational performances. Particularly, Lean Thinking has been highlighted as one of the significant
management approaches that focuses on the elimination of waste. Due to the success of reported improvement
programmes, Lean Thinking has been applied in various organisations which include public and private sectors.
However, there is still a question on how to implement Lean tools and techniques in a way suited to the particular
needs of the business. This study therefore aims to generate a conceptual academic model which supports the
analysis of how Lean Thinking was implemented alongside Total Quality Management in the Business Excellence
organisations in Thailand.

This questionnaire is the part of the PhD study on "The Impact of Lean Approaches to Support Quality
Developments in Thailand"

All confidential information will be kept securely and no company information will be used in any way likely to
compromise confidentiality. Thank you for being part of this study.

Section 1. 2iayauadnnaunUUsgauniIy (Details of the respondent)
Question 1.1

vhufiennde g lusuitesnanla

(Areas of'the research or expertise)

Question 1.2

vi'msi'lLﬁua'lui:‘z’u‘luﬂ'n.l'lﬁvﬂmmzumLﬂuizummmuwh‘im

(How long have you been in this area?)

1-5 1 (1-5 years)
6-10 1 (6-10 years)
10 fl4u" ] (More than 10 years)
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= a - Py =
Section 2. t@5aviiaaaduuaauuulau (Lean Tools)

Question 2.1

AMnUszrumsainadviie asdnTAITiadIduANNuanantunsidnwedasiatasuwn Aauuuduna
b

(Based on your experiences, do you think Lean tools should be prioritised in the implementation?)
O wWius (Yes)

Biwiuee (No)
Question 2.1b

Tisasuimana (Please specify reasons)

Question 2.1¢
nsanlsudussduanuadrdylumsiadiduaumnizanlunisldnuaiasfiaza s fauuudu

(Please weigh the importance of Lean tool prioritising in the implementation)

O 100%
90%
80%

O 70%
60%
50%

40%
30%
20%
10%

O 0%
Question 2.2

ngl vhuwiudimda i msdadssinmetacfianaswnAauuuduaandusiundy da wiadad
d@1fgy (Core), LA3adfiaisiaaWansau (Consideration) waniasasiiaawie (Niche) sogil

(Based on the model, is it sensible to categorise Lean tools into three groups which are Core, Consideration and Niche?)
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irTasilatawiz Wilesluuaounsoiviniu
Niche: Particular use in particular circumstance.

C & aw oo v -
wgasiianaasfasoen lidnsluunslananuansas

Consideration: Important usage to be
considered.

& - o = o o
wsasiadAny MHidhalszanlusadnaialdl

Core: Usually implemented in most
organisations.

O wWiusae (Yes)
O hiwiudae (No)
Question 2.2b

TUsasUwmaMA (Please specify reasons)

Question 2.3

vuwiuaravda lidnasdnslugaa MNTINMINMSHAR LATaaRIUMATINMTLEMT savnsnisiadsuan
wwiasifiavasuwl Anuuudu Auancrafu

(Based on your experiences, do you agree that organisations in different sectors are required to prioritise Lean tool
uniquety?)

O 1iueI8 (Yes)
O "Liwiusan (No)
Question 2.3b

Tisassymama (Please specify reasons)

Question 2.4

NNANTIETUR vuius evda Liimsdailsuaviadacfiavaswuidauuudu (Lean Tools) $imauuan
arduszrinvasdnsluaad I uNTINNTHAR ULRLAAFINATIUNITUTMT

(Based on the table below, do you agree on the differences of Lean tools in the Core, Consideration and Niche
between the manufacturing and the service sectors?)
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& = a =
LATBINDYBIRUIAALLUUARU

(Lean Tools)

qmmuns‘m NSHAR
(Manufacturing Sector)

ARAMNGTH nsUENIg

(Service Sector)

= - 2
wsasiaianwe Ttesluung

.
ANUNITORYIMIY

NICHE:
Particular use in particular

circumstance.

Level Scheduling,
Group Technology,
Pull System

VSM, Level Scheduling,

Pull System, Autonomation,

Group Technology, JIT,

Close Supplier Ties, Takt Time,

A3 Thinking, Cellular Manufacturing,
SMED

& a Ay = )
wATaslanaaIRasn 13

fhaluunslanmanmunsas

CONSIDERATION:
Important usage to be

considered.

Continuous Flow, Ergonomic
Design, Autonomation,

Value Analysis,

Concurrent Engineering,
Cellular Manufacturing, JIT,
Close Supplier Ties, Takt Time,

A3 Thinking, SMED

Visual Management, Poka-Yoke,
Continuous Flow,

Breakthrough Improvement,
Value Analysis,

Brown Paper Analysis,
Bottleneck Analysis, QFD,
Flexible Workforce,

Ergonomic Design,

Concurrent Engineering

nsasaddty WHiulszd
lussdnainly

CORE:
Usually implementation in

most organisations.

PDCA, Five Ss, Kaizen,

Root Cause Analysis,
Standardisation, TPM, Gemba,
Policy Deployment,

Visual Management,
Breakthrough Improvement,
Poka-Yoke, Bottleneck Analysis,
QFD, Brown Paper Analysis,

VSM, Flexible Workforce

PDCA, Root Cause Analysis,
Five Ss, Kaizen, Policy Deployment,

Standardisation, Gemba, TPM

o

Note: Showing in red the differences between two sector

Showing in black the similarities between two sectors

- - A - - ‘e . - -
wanawe: manusﬂu@g ABLATENHATELWI AALULAL MULANANNUITUIHEARTUNITUHRRALATUTNIT

FadnesAan AswsasiiaraauunAnuuuAy RniiauiussmingranunssueaAwa BT

3 = = = = =
AT NUAAILATRIHDYDILUIAALLLAY (Lean Tools) 111‘3_9'!“1‘“!’1‘3?3111‘1?"‘3 ARATNITUTNT

O Wiuene (Yes)
O "iviueae (No)

O
Question 2.4b

TUsasUmaHa (Please specify reasons)
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. a = Yo & ° = = v 5%
Section 3. WwaulantAadadulatiruuidanuudaunnlad (Decision
criteria in the implementation)

Question 3.1

amlsggumsal vhusiudievialidiasdnsaismmuadauladda Fydldlumsdadulaiwndauuy
&u (Lean Thinking) unaszaneila

(Based on your experiences, is it important to propose key decision criteria that should be used when making a
decision on Lean Thinking implementation?)

O wWiueag (Yes)

O hiwiudaa (No)

(@]
Question 3.1b

TusaszumnmHa (Please specify reasons)

Question 3.2

gl virudtuslevialiin Wawluviasdnsldlunsdadulatinuw) Anuuuédy (Lean Thinking) 31Useens
1of gnasauuslafusnungu #a ANNNTaUURIAIANT (organisation readiness), WHUNAEWNE (strategic
planning) 1ag d@uuzdIaINAauan (external suggestion)

(Based on the model, is it sensible to categorise decision criteria that should be used in making a decision on Lean
Thinking implementation based on organisation readiness, strategic planning and external suggestion?)

ATUNTDNYDIBIANT ﬁm?m’]mnmﬁumm:mwmﬂfwmniﬁﬁﬂfé
WAL TRUEITNIIDIANT
Organisation Readiness: A consideration of the appropriateness with

existing resources and cultures of an organisation.

Auushanmeuan nahusAauuudusmlssgnd il
Organisation = g

Readiness avanamnanAuuzihesidara uasnite neliauiainasdingd

szaupnudiEa

External Suggestion: An implementation is influenced by an external
Strategic

Planning expert’s suggestion and/or learning from best practice organisations.

urunagnE neindwiueguuiingealoue, aqeaad,

MR uﬂ:mﬁuﬁmmiﬁu’iﬂmmﬁ'm
Strategic Planning: Decision making is based on policies, objectives,

plans and other requirements of an organisation.

O wiusae (Yes)
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T wiueae (No)
Question 3.2b

TisassumaHa (Please specify reasons)

Question 3.3
nsubsafiusduanudidnrasvanausadailalunsdadulaiundaunudunidssgnedlal
(Please weigh the degree of importance of the decision criteria in Lean Thinking implementation.)

AMUNTDNUDIDIANT (Organisation readiness)

WHUNRENS (Strategic planning) ® @ ®© © ® @ @ @ @ @
Auusinanneuan (External suggestion) ®P @ ® @ @ @ @ ¢
Question 3.4

yhufldawuawuzdu Admiasfumeguailalumsdadulainwndswuu§uanilssynslavia i
(Do you have any suggestions on the Decision Criteria of Lean Thinking implementation?)

fidiaiduaunuy (Yes)

Lifidaweuanug (No)
Question 3.4b

Tusasey (Please specify)

Section 4. daduaiiuauulunisdscsynaldumdauuudu
(Supporting factors in Lean Thinking implementation)

Question 4.1

andstaumsal viiuskusmoviaitasanssufludasiansanifadasneg b aatusayulvasdnalsyay
anudsatlumsiiumndauuudvanilszane e

(Based on your expetiences, do you agree that an organisation needs to consider a number of supporting factors in
order to achieve in the implementation?)

wWiudae (Yes)
i wiuee (No)
Question 4.1b
Tasesvyimana (Please specify reasons)

Question 4.2

071 vuuevialiin wiwennsuyre Msu3insaadatdns, Msiaans uas Wusiinsnegsia i
umnnadalunmsatuayuliaednsilszauaudidatumsainuundauuuduunilssanelad

(Based on the model, do you agree that people, organisation, communication and business partner are significant
aspects that support the achievement in Lean Thinking implementation?)

https:/Amww.isurvey.soton.ac.uk/admin/data/print.chp?surveylD=11709 6/12
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o P P
MSUSMNTABIBIANS ST o e a
Wusfinsmagsia muligniues

LREEL L U IR S ALl T fanefadunisudn lumssiuayunis

- = =
NFAANIINILAN URS MALENS i
waARLuLRuI sz nilE

¥, - " 4
iRy S LD LT Business Partners who are customers
Organisation issue concerns on the Orgamsatton and suppliers play roles in supporting

roles and impacts of strategic the implementation.

management, operations lTlEII']EQEmEﬂl, o
Business

Partner

HR management and resource

msieans Wlunsdsdioyaiidndnyly

= T defiildnlidaudoienielunay
yinensayed s i, winew,

Communication mouen

Fans uazffine
Communication is used to send
People include leaders, employees,
important information to inform both
improvement team and consultants,

internal and external stakeholders.

O wiuee (Yes)
O "Liwiuea (No)

Question 4.2b

TUsasUWRAKA (Please specify reasons)

Question 4.3

mandsadfiusrduanuddnaaciadoudavtia bosiuauulvasdnslszauanudidBalumnn
uwAauuudunnssenetel

(Based on the table below, please weigh the degree of importance of the supporting factors in Lean Thinking implementation.)

nSwennsuyue (People) ® @ ® @ © @ @ @ @ (-]
MIUTUTAIFNT (Organisation) ® @ @ @ @ @ @ @ @ @ @
n'liﬁ 2&19 (Communication) ® ® ® @ @ @ @ @ ® ® @
Wusfnsin19a5Aa (BusinessPartner) © © O O O O O O O O O
Question 4.4

vhufldaguauuzdug Almadasfuifsatusyulumaiwunda wuufuunilssanslaviali
(Do you have any suggestions on the Supporting factors of Lean Thinking implementation?)
O fidalguaunue (Yes)

O ‘hifidawuauwug (No)
Question 4.4b

Tdsa331 (Please specify)

Section 5. 2iatduanuzriunsusuilgensauvnuAanuuau
(Suggestions for developing the proposed model on Lean Thinking

https://www.isurvey.soton.ac.uk/admin/data/print.php?surveylD=11709 M2
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nsulsafiusduanuasudiuauysaluasasdlssnanraswin Aauvudulunsauaudaivamndu

(Based on the model, please weigh the degree of comprehensiveness of Lean elements in the developed model.)

Manufacturing Sector

NICHE
Level Scheduling, Group Technology,
Pull System

CONSIDERATION
Continuous Flow, Ergonomic Design,
Autonomation, Value Analysis,
Concurrent Engineering,

Cellular Manulae
Close Supplier T
A3 Thinking, SMED

CORE
PDCA, Five Ss, Kaizen,

TPM, Gemba, Policy Deployment,
Visual Management,

Bottleneck Analysis, QFD,
Brown Paper Analysis, VSM,
Flexible Workforce

Root Cause Analysis, Standardisation,

Breakthrough Improvement, Poka-Yoke,

Organisation Readiness

Service Sector

NICHE
VSM, Level Scheduling, Pull System,
Autonomation, Group Technology, JIT,
Close Supplier Ties, Takt Time,
A3 Thinking, Cellular Manufacturing,
SMED

CONSIDERATION

Visual Management, Poka-Yoke,
Continuous Flow,
Breakthrough Improvement,
Value Analysis, Brown Paper Analysis,
Bottleneck Analysis, QFD,
Flexible Workforce, Ergonomic Design,
Concurrent Engineering

CORE
PDCA, Root Cause Analysis, Five Ss,
Kaizen, Policy Deployment,
Standardisation, Gemba, TPM

Sustain Competitiveness

https:/Awww.isurvey.soton.ac.uk'admin/data/print. php?surveyiD=11709
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¢ Organisation Culture Lean Organisation
¢ FEase of Implementation Etatesis Matiibeme
+ Supplicr/Customcr Implementation i gt
Programmes
. Apf:upriatcncss with thc\ * R Management
" Organisation s Resource I\:],anagcmcm
rganisation anisation
Organisati Organisat
Readincss
. People Peonle Business
Suggestion —_ COH R
i *  Leader
Strategic *  Employee
Planning * Improvement Team et
+  Consultant Communication
~ Z A}
Extezual Sugeation Cnmmunicatiy/ Business Partner
Strategic Planning ;ou.-.,u]lanI; s blllgg;‘::;lloll s Voice of customer - —
usiness Results of Best s o B . ”
e Organisation Objectives Practices + Voice nl']—_mplnyl:('. e Suppliers
and Strategies . & & * Voiceol C y
. Feedback from Asscssment « Voice of Supplicr
* Management Policy Law and Regulations upp
* Business Requirement Tech
; mology I
s  Solve Business Problem bt MO
L]

Lean Thinking Elements and Interaction Model

812



Appendix D

217712557 iSurvey - Online Questionnaire Generation from the University of Southampton
msdadrduaiudidyuasaiasiiasuufauuudu ) )
(Tool Prioritising) A B
Waululadlumsdadula (Decision Criteria) © 000000000 0
tladaaiiuayu (Supporting Factors) @ @ @ © @ @ ©® @ @
Question 5.2

mandsufiusrduanumuisauntaslasasvuadnsauanuda e du

(Please weigh the degree of appropriateness of the structure of the developed model.)

https://www.isurvey.soton.ac.uk/admin/data/print.php?surveylD=11709 912
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Manufacturing Sector

NICHE

Pull System

Level Scheduling, Group Technology,

CONSIDERATION

Concurrent Engincering,

Close Supplier Tie:
A3 Thinking, S}

Continuous Flow, Ergonomie Design,
Autonomation, Value Analysis,

Cellular Manufacturing, JIT,

CORE
PDCA, Five Ss, Kaizen,

Visual Management,

Boulencck Analysis
Brown Paper Anal:
Flexible Workforce

QFD,

Root Cause Analysis, Standardisation,
TPM, Gemba, Policy Deployment,

Breakthrough Improvement, Poka-Yoke,

Organisation Readiness

*  Organisation Culture

+  Fase of Implementation
+  Supplier/Customer
Programmes
Appropriateness with the
Organisation

Organisation

Lean

Implementation

Service Sector

NICHE

VSM, Level Scheduling, Pull System,

Auwtonomation, Group Technology, JIT,
Close Supplier Ties, Takt Time,

A3 Thinking, Cellular Manufacturing,

SMED

CONSIDERATION

Visual Management, Poka-Yoke,

Continuous Flow,

reakthrough Improvement,
Breakthrough | !

Value Analysis, Brown Paper Analysis,

Botleneck Analysis, QFD,

Flexible Workforce, Ergonomic Design,

Concurrent Engineering

PDCA, Root Cause Analysis

CORE

Kaizen, Policy Deployment,

Standardisation, Gemba, TPM

Five Ss,

Organisation

Strategic Management
Operations Management
HR Management
Resource I\d}amagcmcnl

Farauuazdralumsiiauin1a (Clarity: easy to

understand)

ANURAAANDIUDIDIALTEND LY IUUIAAULLIAY

(Relatedness of Lean elements)

Lean Thinking Elements and Interaction Model

Organisation
Readiness
External Busi
People USINESS
Suggestion —_ People Partner
*  Leader
*  Employee
+  Improvement Team Fierl]
+  Consultant Communication
< - *
Exterual Suggestion Communicatiy/ Business Partner
/ Strategic Planning e Consultant's Suggestion & Voica oteusiomer N "
B o ¢ Business Results of Best * Voice of Employce S AT
rganisation Objectives Practices v o s Supplicrs
B * Voiceo
and Strategies ) e Feedback from Assessment . Voic; of Supplier ¥
* Management Policy * Law and Regulations e
¢ Business Requirement + Technology Devel
e Solve Business Problem e -
& Sustain Competitiveness

® @0 @0 @ @ @ @ @

® @ ©® @0 @@ @ ©® ® @

AUYNEBIUDINTAUUUIAA (Accurateness of the proposed

model)

https:/Aww.isurvey.soton.ac.uk/admin/data/print. php?surveyiD=11709
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Question 5.3

mandsudusrdudsslomivarad il ldiatumsinnsauenuda i duildseane 1l
ERRNIGRERTEEN]

(Please weigh the degree of usefulness and applicability of the developed mode! in the real situation.)

Manufacturing Sector Service Sector

NICHE
VSM, Level Scheduling, Pull System,
Auwtonomation, Group Technology, JIT,
Close Supplier Ties, Takt Time,
A3 Thinking, Cellular Manufacturing,

NICHE
Level Scheduling, Group Technology,
Pull System

CONSIDERATION SMED
Continuous Flow, Ergonomic Design,
Auwtonomation, Value Analysis, CONSIDERATION

Visual Management, Poka-Yoke,
Continuous Flow,
Breakthrough Improvement,
Value Analysis, Brown Paper Analysis,
Boteneck Analysis, QFD,
Flexible Workforce, Ergonomic Design,
Concurrent Engineering

Concurrent Engineering,
Cellular Manufacturing, 11T,
Close Supplier Ties, Takt Time,
A3 Thinking, SMED

CORE
PDCA, Five Ss, Kaizen,
Root Cause Analysis, Standardisation,
TPM, Gemba, Policy Deployment,
Visual Management,
Breakthrough Improvement, Poka-Yoke,
Bottleneck Analysis, QFD,
Brown Paper Analysis, VSM,
Flexible Workforce

CORE
PDCA, Root Cause Analysis, Five Ss,
Kaizen, Policy Deployment,
Standardisation, Gemba, TPM

Organisation Readiness

& Organisation Culture Lean

e Ease of Implementation

Organisation

s Supplier/Customer lmllli‘-memﬂﬁﬂﬂ : ?.)I;z:-:;?il;n?;;:ﬁ::::;u
Programmes

. Aplf:t:pri:llmcss wilth the \ TR Management

\ Organisation s Resource M/anagc:mcm

Organisation Organisation
Readiness
Peasls Business
— SoF Partner
s Leader
e Employee
+ Improvement Team sk
«  Consultant Communication
External Suggesti icati N
/ RETRA L UERERCION C°“‘“‘“"’°“"}"/ Business Partner
Strategic Planning + Consuliant’s Suggestion & Voics ofcastoaier S
. - * Business Results of Best + Vaies of Binvlovee i
e Organisation Objectives Practices 1eQ QL Taployed *  Suppliers
sisd Strategics i = *  Voice of Community
2! . + Feedback from Assessment « Voiee of Supplier
ai glar!:lgcmlznl P_oltcy + Law and Regulations ’
s Business Requirement o Technology Development
¢ Solve Business Problem b iy b
o Sustain Competitiveness
Lean Thinking Elements and Interaction Model
hitps:/Awwww.isurvey.soton. ac.ukladmin/data/print.php?surveylD=11709 1112
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asaumndatiauisazheglfifoudadduaudday ® ©® ® ® ® ® ® ® ® @ 6
Tunsvinonu'le (This model would help implementets to
prioritise their works.)

asauwndataaliviiunsiuinlumahunAauuuduun
dszeneiiu asdnsstiudasfarsanasdlsznautaie
(This model informs you of important elements that should be
considered in the implementation.)
asauwndatdauisairlihlssand s lusaumsaiase
(This model can be applied in the real situation.)
vhuiuinsauwwndafifdsyTeaniuazaansatlaidu
wumalumsiiuuadauuuduunilszanslad (Overall, your =
view of the usefulness of this model as a guideline in Lean A
Thinking implementation.)

Question 5.4

¢ P @ © © @ & o @ ) @

vinudaitaawuzasnsauwdniidaayls

(What are strengths of the proposed model?)

Question 5.3
viuAaitadaguadnsauuwIniidaayls
(What are weaknesses of this model?)

Question 5.6

| . - ] - - ™ 4 . o & '
vihuwiudmevia'lbliinsauwndeiiastdasdlsznauduqiuuinumavnvinsauwwi Aadlauysaiann
fiadiu

(Based on the proposed model, are there other aspects that should be added to present a more complete picture of
Lean implementation?)

Wiueae (Yes)

O "Lludra (No)

Question 5.6b

Tisasey (Please specify)

Question 5.7
| Py a = = o il
vnuilva@uauugauguiuGunialil

(Do you have any suggestions for improving the proposed model?)

O i (Yes)

1§l (Noy
Question 5.7b

Tisassy (Please specify)

wavauwszaauiluathagslumuayensina uwuusauauil

Thank you for taking this questionnaire.

https:/Amww.isurvey.soton.ac.uk/admin/data/print.chp?surveylD=11709 12112
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The Impact of Lean Approaches to Support
Quality Development in Thailand (For
Practitioners in the Manufacturing Sector)

avdnswuIMhunAanIIMsEIINsdvaaa W Yseynealy LwaﬂsuﬂiamsmLuumwuaoamni
Tagawisatnof wdauuusy (Lean Thinking) 4 Liluumﬁmﬁum,uumsa afanssuALigs oy aa 1y
(Non-value-added Activities/Wastes) Tagia ¢ nsdwINNINiIN afguaranalanuulainsuIuIAndy
aanflllszandlauinne asanfudnguidaauiiuundauuudu (Lean Thinking) a1unsaaal
asdnInatawissruauaFalumstsulsomsadinou adrolsAmudaeiitaaeduitasdnsnlg
asimsiwAauuudY (Lean Thinking) mﬂiwﬂﬂﬁﬁﬁama"l'a"-ma;mmwﬁunum”\umaamimmmw
RIrasTadudAargsia doiueuidadfajuiuhsiauinauanudatumaituun Aauuudu (Lean
Thinking) 1nusegnetadsindunisususaanInlaasiu (Total Quality Management: TQM) AUULLUAIANT
uvaauiluda (Business Excellence Organisations) Tudssina'lng

wongaumuiifludrunionasmsdnessduganantuhianside "wanssvuzadw Aauuuduly
msstiuayumaimuigan nludssnaing”

dayaannmsaauwuudaumuiazgniiuiluanudusasin il ididasiunsisewiniu vazauwstaa
Wuadrageluanuayrsigvieauuuudauanud

In order to become a wotld-class organisation, a number of quality management approaches have been implemented
to improve organisational performances. Particularly, Lean Thinking has been highlighted as one of the significant
management approaches that focuses on the elimination of waste. Due to the success of reported improvement
programmes, Lean Thinking has been applied in various organisations which include public and private sectors.
However, there is still a question on how to implement Lean tools and techniques in a way suited to the particular
needs of the business. This study therefore aims to generate a conceptual academic model which supports the
analysis of how Lean Thinking was implemented alongside Total Quality Management in the Business Excellence
organisations in Thailand.

This questionnaire is the part of the PhD study on "The Impact of Lean Approaches to Support Quality
Developments in Thailand"

All confidential information will be kept securely and no company information will be used in any way likely to
compromise confidentiality. Thank you for being part of this study.

Section 1. 27iayanliluadasAns (Details of the organisation)

Question 1.1
avAnsuadvinusiugsiaatluvanaivngsuia
(Which industry are you operating in?)

rwas (Fibre and product)

waflsiuat (Chemicals and plastics)
nT¥A Y (Paper)

308U6 (Automobile)

A6l (Cement)
aunsaldiannsaiind (Electronics)
WA9IU (Energy)
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271117 (Food)
a1msd@d (Animal Food)

) 8uq (Other)
Question 1.1b

Tusasyy (Please specify)

Question 1.2

avAnsuasviruaavadeudadafludymala

(Which nationality does your organisation registered for?)
‘Ine 100% (100% Thai Owner)

619216 100% (100% Foreign Owner)

33U (Joint Venture)
Question 1.2b

Tdseasvydeyan (Please specify the nationality)

Question 1.3

vindufintaumindilatuasens

(What is your responsibility in an organisation?)
HUSNsTEa Uy (Top Management)
HARNTAMAIN (Quality Manager)

tjanmafho/unun (Departmental Manager)

) 8uq (Other)
Question 1.3b

Tusasry (Please specify)

Section 2. ta3avdanasuurdauuudu (Lean Tools)

Question 2.1

AnnlsErumMsaizadvinyg asdnTmTasFuaNNananlunsidnweaciazasun Aauuuduvia
1l

(Based on your experiences, do you think Lean tools should be prioritised in the implementation?)

O wiushn (Yes)
) laiwiusas (No)
Question 2.1b

TsasrumaHa (Please specify reasons)

Question 2.1¢

manlsadussduanudidalunmsiasiduanunnzaulumsitoueiacfazasuuiAauuudu

https:/Amwwv.isurvey.soton.ac.uk/admin/data/print.chp?surveylD=11957
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(Please weigh the importance of Lean tool prioritising in the implementation)

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

O 0%
Question 2.2

@ ®© @ ©® © ®©® @ @ @ O

gl vhudiudoda bidfinsdndsaanelasiazasun Aawuuduaandusunga da wiaefad
ddny (Core), 1atasfiaiisiasRinrsa (Consideration) uazadasfiaawiy (Niche) dogl

(Based on the model, is it sensible to categorise Lean tools into three groups which are Core, Consideration and Niche?)

= = P EI-
wsasiaaw Mtiesluunaounimalivingu
Niche: Particular use in particular circumstance.

= o dav oo ) =
LATAIHAVIABINWIANTIUN ".‘HU"I\ﬂUU'I\‘ITﬂﬂ’WWILﬂNTJNN

Consideration: Important usage to be
considered.

=i - as o o o
wsasnaday Milwlszanlusadngialy

Core: Usually implemented in most
organisations.

O 1iue8 (Yes)

O "liviudan (No)
Question 2.2b

TusaseuwmaHA (Please specify reasons)

Question 2.3

NNATNEUET uiumeda ithaiaefiavasuunAauwuudu (Lean Took) gniaaanifiusunguda
adagfiadday, wndasfiafidaciiansan uas iataafaann:

hitps:/Awwww.isurvey.soton.ac.ukladmin/data/print php?surveylD=11957 313
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(Based on the table below, do you agree on Lean toolboxes which are categorised into Core, Consideration and
Niche groups?)
. S = 3 o = = =
ﬂ‘i!ﬂ'll‘i}ldlﬁﬁ'ﬂs‘lﬁl’r] Lﬁ‘i‘ildﬂ‘il‘ll’é]\'llku".lﬁﬂuﬂﬂﬂu.lﬂ‘qﬁﬂ’l“ﬂ‘i‘iﬂﬂ’l‘iﬂﬂﬁ
(Category) (Lean Tools in the manufacturing sector)
< "
wwaaaiiatan: Wiesluina Level Scheduling, Group Technalogy,
bt
aonunmsniyiniy Pull System
NICHE:

Particular use in particular

circumstance.

anefiafisinefiansan 1taly | Continuous Flow, Ergonomic Design, Autonomation,
mqiamaﬁmm:an Value Analysis, Concurrent Engineering,

Cellular Manufacturing, JIT, Close Supplier Ties,
CONSIDERATION: Takt Time, A3 Thinking, SMED

Important usage to be considered.

wsnsiiadaty 1Hdhulszdnlu PDCA, Five Ss, Kaizen, Root Cause Analysis,
asdnginl Standardisation, TPM, Gemba, Policy Deployment,
Visual Management, Breakthrough Improvement,
CORE: Poka-Yoke, Bottleneck Analysis, QFD,

Usually implementation in most Brown Paper Analysis, VSM, Flexible Workforce

organisations.

< - - -t -
AT NUEAILATEINDURILUIAALLULAY (Lean Tools) 'luqmmun'i“i‘um'mﬁm

O huee (Yes)
O "iuwiueaa (No)

Q

Question 2.3b

TusaszLmANA (Please specify reasons)

Question 2.4

vinuiusmiavialiiasdnstuaasnnssumamskan dazinsiadidumaniadasfiazasumAnuuy
&uunld wane1varnasanstunIANISUSNIS

(Based on your experiences, do you agree that your organisations as the manufacturing business might prioritise Lean
https:/Amwwv.isurvey.soton.ac.uk/admin/data/print.chp?surveylD=11957 413
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tools differently from those in the service sectors?)

Wiue (Yes)
Liviusia (No)
Question 2.4b

TUsas¥UWMRAMA (Please specify reasons)

Section 3. Waulailaddadulatuurdauuuduunlal (Decision
criteria in the implementation)

Question 3.1

amlsgaumsal vhusfusiovtahiiasdnsasmmadanladd Ay dldlumsdadulaihwndauuy
&u (Lean Thinking) N14szeneilel

(Based on your experiences, is it important to propose key decision criteria that should be used when making a
decision on Lean Thinking implementation?)

wiusae (Yes)

Liwiudae (No)

Question 3.1b

TusassumaHa (Please specify reasons)

Question 3.2

gl viwiusaevaliin Wawlaviasdnsidlunisdadulatinuui Anuuudu (Lean Thinking) uiszeans
1 #wsauuslaiflusunagu fa auwsanuagaIdng (organisation readiness), WHUNARLNE (strategic
planning) La% AUUEUIIINANEUAN (external suggestion)

(Based on the model, is it sensible to categorise decision criteria that should be used in making a decision on Lean
Thinking implementation based on organisation readiness, strategic planning and external suggestion?)

https://www.isurvey.soton.ac.uk/admin/data/print.php?surveylD=11957 513
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ANunTaNTaeAng Rarrnnana I sangeminensifioy
UATIRUSTTNIRIDIANT
Organisation Readiness: A consideration of the appropriateness with

existing resources and cultures of an organisation.

- o . - - [y
ATRUSUIAINANEUDN ﬂ’l‘rmumﬁmuuuauu’lﬂ?:qnﬁlﬂmu'lﬁm

Organisation
Readiness

s
-

BndnanrmanAwusihsesdidonny uasite nefmdainesdngii

UszaupnudFa

i External Suggestion: An implementation is influenced by an external
Strategic

Planning

expert's suggestion and/or learning from best practice organisations.

v v
wHunAgME MFndieguiTiugHeatiung, FanglTzead,
UMMM kAzANHARINITEWIBR9ANT

Strategic Planning: Decision making is based on policies, objectives,

plans and other requirements of an organisation.

O

wiuaael (Yes)
O "aiueaa (No)

o
Question 3.2b

TUsasruiaHa (Please specify reasons)
Question 3.3
nsalssiuszauANNEd Ry s NawsariafldlumsdadulaiuwAswuuduanlssyneld

(Please weigh the degree of importance of the decision criteria in Lean Thinking implementation.)

ANUNTANUDIRIANT (Organisationreadiness) © O O O O © O O O O ©
WHUARENS (Strategic planning) ® @ ® @ @ ©® @ ® @ @ @
Anuninanaieuan (External suggestion) ® @ P @ @ @ @ @ @ @ @
Question 3.4

vinufitawuawurdug Mdmdasdumeuaildlumsdadulainuwidewuudunlssynd tviali
(Do you have any suggestions on the Decision Criteria of Lean Thinking implementation?)

O fldaduauug (Yes)

O "hifidaduawue (No)
Question 3.4b

Talsaszy (Please specify)

https:/Amwwv.isurvey.soton.ac.uk/admin/data/print.chp?surveylD=11957 613
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Section 4. ladusiiuayulunisdszanaladuurdauuudu
(Supporting factors in Lean Thinking implementation)

Question 4.1

nnsedumsal vinuwiudiovialiiasdnsiniludasfiarsaniladusiedthasiuayuliasdnslseay
anuadzatumsiuwAauuuiuandssancly

(Based on your experiences, do you agree that an organisation needs to consider a number of supporting factors in
order to achieve in the implementation?)

O it (Yes)
O 'biwiudaa (No)

Q
U

Question 4.1b

TUsaszUwmAMA (Please specify reasons)

Question 4.2

Nngt viuiudeda it niwennsuyse, Msusnsuasadnng, Msda/75 uaL Wusfiasnagsia 4
wnunnadglumsatuayuliasdnsdsssuainudrGalumsiwuidavuuduanlssynela

(Based on the model, do you agree that people, organisation, communication and business partner are significant
aspects that support the achievement in Lean Thinking implementation?)

- . o
MFUTWITEBIBIANG FIUNUNLN w _a -
WUTHATNNGTND ?Qﬂﬁdﬁ“nﬁ‘l WA

P <
sl L b R Harofadunisudn lumasiuayunis

NIFAANITNITHRR UAS NIFLFNG S " =
uuARuUURuRITgnElE

il b Business Partners who are customers
Organisation issue concerns on the Orgamsatton and suppliers play roles in supporting

roles and impacts of strategic the implementation

management, operations management,

Business
Partner

HR management and resource

nasfleans Wlunmsdseyaiddyly

et

dufifidouliidaudoianielunas

v - - ue ™
NINEINTHYEEY TN HUT, WUNITY,

N g Communication Muusn
st uaziifinen

Communication is used to send
People include leaders, employees,
important information to inform both
improvement team and censultants.

internal and external stakeholders.

O wiue (Yes)

O LBiviuaae (No)

o

uestion 4.2b

TUsasyymANA (Please specify reasons)

Question 4.3
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nsandsndussduanudidyasaiausasdaihaatuayulvasdnsdssauarusd1dalumsia
wwIAauuuAuInlszenely

(Please weigh the degree of importance ofthe supporting factors in Lean Thinking implementation.)

wiwennsu Y (People)
MsU3WI5a9ANS (Organisation)
msfiaas (Communication)
Wusfinsnagsia (Business Partner)
Question 4.4

yhudfidawuauuraun MAotasduiRsestiusyulumaiw dnuuudunlsegneldvia L
(Do you have any suggestions on the Supporting factors of Lean Thinking implementation?)
fidatauauuy (Yes)

lifidaduanus (No)
Question 4.4b

Tilsassy (Please specify)

Section 5. AiaavauuziunslsulsInTauLUIA A LULIAY
(Suggestions for developing the proposed model on Lean Thinking
implementation)

Question 5.1
a - - - P o P o 3
nyalsafussduanuasudiuguysalaadasdlsznaurasnwiAanuudulunsauanufawmuntiv

(Based on the model, please weigh the degree of comprehensiveness of Lean elements in the developed model)
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NICHE

Level Scheduling, Group Technology,

| Pull System

CORE
PDCA, Five Ss, Kaizen,
Root Cause Analysis, Standardisation,

Visual Management,
Breakthrough Improvement, Poka-Yoke,
Bottleneck Analysis, QFD,
Brown Paper Analysis, VSM,

Flexible Workforce

TPM, Gemba, Policy Deployment, ~

Organisation Readiness

*  Organisation Culture

e Easc of Implementation

e Supplier/Customer
Programmes

s Appropriateness with the

Organisation

Organisation
Readiness

External

Suggaestion

Strategic
Planning

i CONSIDERATION
Continuous Flow, Ergonomic Design,
Autonomation, Value Analysis,
Concurrent Engineering,
Cellular Manufacturing, JIT,
Close Supplier Ties, Takt Time,
A3 Thinking, SMED

Lean Organisation
. * Strategic Management
lmplemenm’tmn *  Operations Management
+ R Management
+  Resource l\fﬁlmgcmem
Organisation
People People Business
—_— P Partner
+  Leader
«  Employce
+ Improvement Team et
+ Corsultant Communication

/ Strategic Planning .

e Organisation Objectives
and Strategies
Management Policy

Business Requirement s Toch

<
External Suggestion

Consultant's Suggestion

* Business Results of Best
Practices

¢ Feedback from Assessment

e Lawand Regulations

logy Develog

Communication /

Ay
Business Partner
Voice of customer
Voice of Employee
Voice of Community

+  Customers
+  Suppliers

Voice of Supplier

Solve Business Problem

Sustain Compelitivencss

Lean Thinking Elements and Interaction Model in the Manufacturing Sector

msdndrFuanuaddvasaiasfamuuu fauuniu

(Tool Prioritising)

Waulufldlumsdmdula (Decision Criteria)

tadasduauu (Supporting Factors)
Question 5.2

©O00C00O0O0OO0O0O0O0

® ® @ @@ @ @ @ @ @ @

® @ @@ @@ @ @ @ @ @
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nmanlsmdivsyduanuunganuaslassasvnasnsauauAa Miieundy

(Please weigh the degree of appropriateness of'the structure of the developed model.)

NICHE

Level Scheduling, Group Technology,

1 Pull System

CORE
PDCA, Five Ss, Kaizen,
Root Cause Analysis, Standardisation,
TPM, Gemba, Policy Deployment,
Visual Management,
Breakthrough Improvement, Poka-Yoke,
Bottleneck Analysis, QFD,
Brown Paper Analysis, VSM,
Flexible Workforce

Organisation Readiness

*  Organisation Culture

e Easc of Implementation

*  Supplier/Customer
Programmes

*  Appropriateness with the

Organisation

Organisation
Readincess

External

Suggestion

Strategic
Planning

= CONSIDERATION
Continuous Flow, Ergonomic Design,
Autonomation, Value Analysis,
Concurrent Engineering,
Cellular Manufacturing, JIT,
Close Supplier Ties, Takt Time,
A3 Thinking, SMED

Lean Organisation
Implementation ¢  Strategic Management
P s  Operations Management
e R Management
e Resource Nz;lnngcmcm
Organisation
People People Business
— P Partner
*  Leader
*  Employce
e lmprovement Team Gy
« Concultant Communication

/ Strategic Planning .

*  Organisation Objectives
and Strategies
Management Policy
Business Requirement
Solve Business Problem

~
External Suggestion

Consultant's Suggestion

s Business Results of Best
Practices

e Feedback from Assessment

« Law and Regulations

e Technology Development

Communication /

AY
Business Partner

Voice of customer s Cuslomers
Voice of Employee *  Suppliers
Voice of Community

Voice of Supplier

Sustain Competitiveness

Lean Thinking Elements and Interaction Model in the Manufacturing Sector

dauuazdialunmsiianuaila (Clarity: easy to

understand)

ANURaaAFavaYavALTENA LTI AAUULAY
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& ® © © ¢ (§)

AUYNEDIUAINTAULUIAR (Accurateness of the proposed S ‘
model) ® © @ ® ® ©® @ @ @ ¢
Question 5.3

mandsufusrdudssiomivarauduldidumninsauanuda i duilssyne 1alu
ganumsaiaiy

(Please weigh the degree of usefulness and applicability of the developed model in the real situation.)
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NICHE
Level Scheduling, Group Technology,
{ Pull System

CORE
PDCA, Five Ss, Kaizen,
Root Cause Analysis, Standardisation,
TPM, Gemba, Policy Deployment,
Visual Management, ~
Breakthrough Improvement, Poka-Yoke,
Bottleneck Analysis, QFD,
Brown Paper Analysis, VSM,
Flexible Workforee

o CONSIDERATION
Continuous Flow, Ergonomic Design,
Autonomation, Value Analysis,
Concurrent Engineering,
Cellular Manufacturing, JIT,
Close Supplier Ties, Takt Time,
A3 Thinking, SMED

Organisation Readiness
e  Organisation Culture Lean Organisation
e [Ease ?i'lmplumcntaliun ) ¢ Stewsic Maosessat
»  Supplier/Customer Implementation . ;)pn‘aﬁun% Mafn],cmum
Programmes ; 3
*  Appropriateness with the : ER M“““ﬁ;“’“‘“ .
& Organisation esource /:mngcmn.m
Organisation Organisation
Readiness
External
People Business
Suggestion — ] People Partner
= e Leader
Stmte_g:c s Employee
Planning s Improvement Team fo Frazd
e Consultant TR
= - . Y
Harepns] Suzestion Communication / Business Partner
/ Strategic Planning «  Consultant's Suggestion 5 Vool sustomes - Pl
Busi Results of Best iee of Fi c .
*  Organisation Objectives ' p::cl::‘é:i v or e * xu‘m. o:-tmployﬂ. ¢ Suppliers
and Strategies e Feedback from Assessment : e

Management Policy Vaice of Supplier
Business Requirement

Solve Business Problem
Sustain Compelitiveness

o Law and Regulations
s Technology Development

Lean Thinking Elements and Interaction Model in the Manufacturing Sector

nrauwndaiisuisavnudasduanudrdelumsvinou
‘67 (This model would help you to prioritise your works.)

nsauuugﬁm'ﬂmu'lvahmnsw‘h'lun‘mhu.u'aﬁﬁuuuaum

seyneiu avdansdludasiarsanasddsznauledng

(This model informs you of important elements that should be 0000000000
considered in the implementation.)

® ®® 0 @@ 0 @ @ @ @ @

https:/Aww.isurvey.soton.ac.uk/admin/data/print. php?surveylD= 11957 12113

286



Appendix E

217712557 iSurvey - Online Questionnaire Generation from the University of Southampton

msauwnAadaursainlillszansliflealugoumsaiass O O O O O O O © O
(This model can be applied in the real situation.)

vihuiinnsauwndadiiselaminazanunsalaiflu
sy lumsiwnAauuudunnssanela (Overall, your i
view of the usefulness of this model as a guideline in Lean e

Thinking implementation.)
Question 5.4
vhudaiaawmuzadnsauvmndaidaasls

(What are strengths of the proposed model?)

Question 5.5
vnudnaiiaadasuasnrauwndeiidaayls
(What are weaknesses of this model?)

Question 5.6

vhuiudmda liinnsauwndatiasidasdlsznavuqiniufavinlinsauwn defauysalunn
-
fladiu

(Based on the proposed model, are there other aspects that should be added to present a more complete picture of
Lean implementation?)

O e (Yes)
Uiwiudae No)
Question 5.6b
Tisassu (Please specify)
Question 5.7
vihuflva@uanuzduniuiuniali
(Do you have any suggestions for improving the proposed model?)
O 1 (Yes)
ifi (No)
Question 5.7b

T1lsasen (Please specify)

aauauwszaauiluadegeluauayesiziaauuuusaunudl

Thank you for taking this questionnaire.
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Appendix F : Survey Questionnaire for the Service
Practitioners in the Model Refinement

217712557 iSurvey - Online Questionnaire Generation from the University of Southampton

The Impact of Lean Approaches to Support
Quality Development in Thailand (For
Practitioners in the Service Sector)

avdnswuIMhunAanIIMsEIINsdvaaa W Yseynealy Lﬁaﬂ%m]ian'ﬁm"lLﬁuawﬂaoaaﬁnj
Tazaawizatlofe uwiAauuudu (Lean Thinking) Eoiflunuifafysniumsanfanssuilisgsayae iy
(Non-value-added Activities/Wastes) Tagia ¢ nsdwINNINiIN afguaranalanuulainsuIuIAndy
aanflllszandlauinne asanfudnguidaauiiuundauuudu (Lean Thinking) a1unsaaal
asdnInatawissruauaFalumstsulsomsadinou adrolsAmudaeiitaaeduitasdnsnlg
azfimsiuwAauuudY (Lean Thinking) :.mljizs‘mm’lﬁatha"l'a"-z"aa;mmzﬁuﬁum”\um‘mmiﬁmww
Irnadnaargsia aulluauitaiifajeluiasiauinsauanudalumstiiuuiAauuudy (Lean
Thinking) 1nusegnetadsindunisususaanInlaasiu (Total Quality Management: TQM) AUULLUAIANT
uvaauiluda (Business Excellence Organisations) Tudssina'lng

wongaumuiifludrunionasmsdnessduganantuhianside "wanssvuzadw Aauuuduly
msstiuayumaimuigan nludssnaing”

dayaannmsaauwuudaumuiazgniiuiluanudusasin il ididasiunsisewiniu vazauwstaa
Wuadrageluanuayrsigvieauuuudauanud

In order to become a world-class organisation, a number of quality management approaches have been implemented
to improve organisational performances. Particularly, Lean Thinking has been highlighted as one of the significant
management approaches that focuses on the elimination of waste. Due to the success of reported improvement
programmes, Lean Thinking has been applied in various organisations which include public and private sectors.
However, there is still a question on how to implement Lean tools and techniques in a way suited to the particular
needs of the business. This study therefore aims to generate a conceptual academic model which supports the
analysis of how Lean Thinking was implemented alongside Total Quality Management in the Business Excellence
organisations in Thailand.

This questionnaire is the part of the PhD study on "The Impact of Lean Approaches to Support Quality
Developments in Thailand"

All confidential information will be kept securely and no company information will be used in any way likely to
compromise confidentiality. Thank you for being part of this study.

Section 1. 27iayanliluadasAns (Details of the organisation)

Question 1.1
avAnsuadvinusiugsiaatluvanaivngsuia
(Which industry are you operating in?)

508U (Automobile)

W&I9U (Energy)
aunsalddnnsafind (Electronics)
Ts9wenua (Hospital)

mM3Anen (Education)

A1U&N (Retailing)

Tnsauu1AU (Telecommunication)
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Fuzhszdu (Payment Service Provider)
duq (Other)
Question 1.1b

Tusas¥y (Please specify)

Question 1.2
avAnsuasvinuaavadmunadadudymeala
(Which nationality does your organisation registered for?)
‘Ine 100% (100% Thai Owner)
#1926 100% (100% Foreign Owner)

59UNU (Joint Venture)
Question 1.2b

Tilseszuaan@ (Please specify the nationality)

Question 1.3

vinufufintauwindilatuavedns

(What is your responsibility in an organisation?)
U576 LY (Top Management)
HARNITAMATW (Quality Manager)
#Ann15AIL/uaun (Departmental Manager)

O #uq (Other)
Question 1.3b

Tilsaazy (Please specify)

Section 2. ta3avdauaduurdauuudu (Lean Tools)

Question 2.1

nnlsEaumsalzadviy asdnsmsdadiduanuuangantunsidnueiasiazasun dauuudunia
b B

(Based on your experiences, do you think Lean tools should be prioritised in the implementation?)

O WAuee (Yes)
O “lalwiusae (No)
Question 2.1b

TusaszLmANA (Please specify reasons)

Question 2.1c
nanlsndussiuanudidylunmsiasfuanuvmnsaulumsidaueiafiaza s dauuusy

(Please weigh the importance of Lean tool prioritising in the implementation)
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100%

90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Question 2.2

ngd vinudumeviabififinsalsuaneiasiiavaswmn Aauuuduaansluaunsgy da wiaesiav
dAny (Core), 1aTasfafisaafinnsan (Consideration) uaniadaafiamwiy (Niche) o

(Based on the model, is it sensible to categorise Lean tools into three groups which are Core, Consideration and Niche?)

o
o

= = & b £t
wrasfiatawe Mlealuunsanunisalivingu
Niche: Particular use in particular circumstance.

4 & Ay a P o
LATEIH2NABIWATTIUN 1ﬁuqi1uuqqctﬂnqﬂﬂ|.ﬂll'lﬁﬂll

Consideration: Important usage to be
considered.

wsnatiadany Hdulszdlussdngialy

Core: Usually implemented in most
organisations.

wiuAae (Yes)

iiusiae (No)

Question 2.2b

Tdsassumana (Please specify reasons)

Question 2.3

NATIEUA viuwiussialiiedaoflana s Aauuudu (Lean Took) andnaanfluaunguéa
wnaefiadnday, wiaefiafidaciinnsan uas intasdiaanne

(Based on the table below, do you agree on Lean toolboxes which are categorised into Core, Consideration and
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Niche groups?)
' 4 o & - a - Py
NANTBIATEIND mﬁm‘awaumaﬂuuuau'luqmmunswn'wusn'ns
(Category) (Lean Tools in the service sector)

wsadiatawe Wiieeluna | VSM, Level Scheduling, Pull System, Autonomation,
ﬁmumnﬁwi']ﬁvu Group Technology, JIT, Close Supplier Ties, Takt Time, A3
Thinking, Cellular Manufacturing, SMED

NICHE:

Particular use in particular

circumstance.

wransiiafidasfiansain Mt | Visual Management, Poka-Yoke, Continuous Flow,
'luuwhmm"immmu Breakthrough Improvement, Value Analysis,

Brown Paper Analysis, Bottleneck Analysis, QFD, Flexible
CONSIDERATION: Waorkforce, Ergonomic Design, Concurrent Engineering
Important usage to be

considered.

Lﬁ"‘imﬁﬂﬂ’lﬁm Wilulszan PDCA, Root Cause Analysis, Five Ss, Kaizen,

Tusadnsvialyl Policy Deployment, Standardisation, Gemba, TPM

CORE:
Usually implementation in most

organisations.

a4 - a - -
MFNUARIATDINDTDIUUIAAULUUAY (Lean Tools) 'luqﬂmmnemmsuemﬁ

O wiuee (Yes)
O "lsiwiushe (No)

0

P

Question 2.3b

TUsaszUmaHa (Please specify reasons)

Question 2.4

vhuwiusavdaliinasdnsluaadmnssuamsaisuims iasiimsieadumniietasfiaasuuiéa
wuuduinld uanavannasanslunianisHEa

(Based on your experiences, do you agree that your organisations as the service business might prioritise Lean tools
differently from those in the manufacturing sectors?)
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wiugat (Yes)
litusin (No)
Question 2.4b

TusaseuwmaHA (Please specify reasons)

Section 3. Waulailddadulatuurdauuuduunlal (Decision
criteria in the implementation)

Question 3.1

nnlseaumsal vinuwiuaaewialiin aaﬁ'ﬂsmiﬁwumtﬂauiﬂﬁmﬁ’mﬁiﬂumiﬁm gulathuwndauuy
&u (Lean Thinking) N14lszensilel

(Based on your experiences, is it important to propose key decision criteria that should be used when making a
decision on Lean Thinking implementation?)

Wiue (Yes)

Laluiueae (No)

Question 3.1b
TUsassUWRKHA (Please specify reasons)

Question 3.2

gl vhwiusaevaliin Wawlefiasdnsidlunisdadulainunfauuudu (Lean Thinking) 152e1n6
1o anusanuslaifugungu da auwsanuasasdns (organisation readiness), WHUNAENS (strategic
planning) La% ATkULUNAIINANEUAN (external suggestion)

(Based on the model, is it sensible to categorise decision criteria that should be used in making a decision on Lean
Thinking implementation based on organisation readiness, strategic planning and external suggestion?)
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ANunTaNTaeAng Rarrnnana I sangeminensifioy
UATIRUSTTNIRIDIANT
Organisation Readiness: A consideration of the appropriateness with

existing resources and cultures of an organisation.

- o . - - [y
ATRUSUIAINANEUDN ﬂ’l‘rmumﬁmuuuauu’lﬂ?:qnﬁlﬂmu'lﬁm

Organisation
Readiness

s
-

BndnanrmanAwusihsesdidonny uasite nefmdainesdngii

UszaupnudFa

i External Suggestion: An implementation is influenced by an external
Strategic

Planning

expert's suggestion and/or learning from best practice organisations.

v v
wHunAgME MFndieguiTiugHeatiung, FanglTzead,
UMMM kAzANHARINITEWIBR9ANT

Strategic Planning: Decision making is based on policies, objectives,

plans and other requirements of an organisation.

O

wiuaael (Yes)
O "aiueaa (No)

o
Question 3.2b

TUsasruiaHa (Please specify reasons)
Question 3.3
nsalssiuszauANNEd Ry s NawsariafldlumsdadulaiuwAswuuduanlssyneld

(Please weigh the degree of importance of the decision criteria in Lean Thinking implementation.)

ANUNTANUDIRIANT (Organisationreadiness) © O O O O © O O O O ©
WHUARENS (Strategic planning) ® @ ® @ @ ©® @ ® @ @ @
Anuninanaieuan (External suggestion) ® @ P @ @ @ @ @ @ @ @
Question 3.4

vinufitawuawurdug Mdmdasdumeuaildlumsdadulainuwidewuudunlssynd tviali
(Do you have any suggestions on the Decision Criteria of Lean Thinking implementation?)

O fldaduauug (Yes)

O "hifidaduawue (No)
Question 3.4b

Talsaszy (Please specify)
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Section 4. ladusiiuayulunisdszanaladuurdauuudu
(Supporting factors in Lean Thinking implementation)

Question 4.1

nnsedumsal vinuwiudiovialiiasdnsiniludasfiarsaniladusiedthasiuayuliasdnslseay
anuadzatumsiuwAauuuiuandssancly

(Based on your experiences, do you agree that an organisation needs to consider a number of supporting factors in
order to achieve in the implementation?)

O it (Yes)
O 'biwiudaa (No)

Q
U

Question 4.1b

TUsaszUwmAMA (Please specify reasons)

Question 4.2

Nngt viuiudeda it niwennsuyse, Msusnsuasadnng, Msda/75 uaL Wusfiasnagsia 4
wnunnadglumsatuayuliasdnsdsssuainudrGalumsiwuidavuuduanlssynela

(Based on the model, do you agree that people, organisation, communication and business partner are significant
aspects that support the achievement in Lean Thinking implementation?)

- . o
MFUTWITEBIBIANG FIUNUNLN w _a -
WUTHATNNGTND ?Qﬂﬁdﬁ“nﬁ‘l WA

P <
sl L b R Harofadunisudn lumasiuayunis

NIFAANITNITHRR UAS NIFLFNG S " =
uuARuUURuRITgnElE

il b Business Partners who are customers
Organisation issue concerns on the Orgamsatton and suppliers play roles in supporting

roles and impacts of strategic the implementation

management, operations management,

Business
Partner

HR management and resource

nasfleans Wlunmsdseyaiddyly

et

dufifidouliidaudoianielunas

v - - ue ™
NINEINTHYEEY TN HUT, WUNITY,

N g Communication Muusn
st uaziifinen

Communication is used to send
People include leaders, employees,
important information to inform both
improvement team and censultants.

internal and external stakeholders.

O wiue (Yes)

O LBiviuaae (No)

o

uestion 4.2b

TUsasyymANA (Please specify reasons)

Question 4.3
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nsandsndussduanudidyasaiausasdaihaatuayulvasdnsdssauarusd1dalumsia
wwIAauuuAuInlszenely

(Please weigh the degree of importance ofthe supporting factors in Lean Thinking implementation.)

wiwennsu Y (People)
MsU3WI5a9ANS (Organisation)
msfiaas (Communication)
Wusfinsnagsia (Business Partner)
Question 4.4

yhudfidawuauuraun MAotasduiRsestiusyulumaiw dnuuudunlsegneldvia L
(Do you have any suggestions on the Supporting factors of Lean Thinking implementation?)
fidatauauuy (Yes)

lifidaduanus (No)
Question 4.4b

Tilsassy (Please specify)

Section 5. AiaavauuziunslsulsInTauLUIA A LULIAY
(Suggestions for developing the proposed model on Lean Thinking
implementation)

Question 5.1
a - - - P o P o 3
nyalsafussduanuasudiuguysalaadasdlsznaurasnwiAanuudulunsauanufawmuntiv

(Based on the model, please weigh the degree of comprehensiveness of Lean elements in the developed model)
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NICHE
VSM, Level Scheduling, Pull System, Autonomation,
Group Technology, JIT, Close Supplier Ties,
Takt Time, A3 Thinking, Cellular M ing, SMED
\

CONSIDERATION
Visual Management, Poka-Yoke,
Continuous Flow,

Breakthrough Improvement,
Value Analysis, Brown Paper Analysis,

Bottleneck Analysis, QFID,
Flexible Workforce, Ergonomic Design,

Concurrent Engineering

CORE
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(Please weigh the degree of appropriateness of'the structure of the developed model.)
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(Please weigh the degree of usefulness and applicability of the developed model in the real situation.)
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msauwnAadaursainlillszansliflealugoumsaiass O O O O O O O © O
(This model can be applied in the real situation.)

vihuiinnsauwndadiiselaminazanunsalaiflu
sy lumsiwnAauuudunnssanela (Overall, your i
view of the usefulness of this model as a guideline in Lean e

Thinking implementation.)
Question 5.4
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(What are strengths of the proposed model?)

Question 5.5
vnudnaiiaadasuasnrauwndeiidaayls
(What are weaknesses of this model?)

Question 5.6
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-
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(Based on the proposed model, are there other aspects that should be added to present a more complete picture of
Lean implementation?)

O e (Yes)
Uiwiudae No)
Question 5.6b
Tisassu (Please specify)
Question 5.7
vihuflva@uanuzduniuiuniali
(Do you have any suggestions for improving the proposed model?)
O 1 (Yes)
ifi (No)
Question 5.7b

T1lsasen (Please specify)
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Thank you for taking this questionnaire.
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