
 

A Critical Investigation into the Hierarchical 

Nature of TQM Drivers and Enablers using 

Structural Modelling 

 

 

 

Johan Veltmeyer MBA FQSA 

 

School of Engineering, Gold Coast Campus 

Griffith University 

 

 

 

Submitted in fulfilment of the requirements of the degree of 

Doctor of Philosophy  

 

 

May 2012 



ii 
 

  



 

iii 

ABSTRACT 

Total Quality Management (TQM) has been subjected to definitional ambiguities 

among scholars and practitioners in the sense that there is a lack of consensus as to the 

exact meaning of the term.  While some authors contend that TQM is a set of 

management values, others conceptualise it as a strategy and philosophy.  

Notwithstanding the foregoing, TQM is acknowledged as a critical, comprehensive and 

complex management topic which based on a large number of principles embraces all 

aspects of the organisation as well as its customers and suppliers.   

Despite a plethora of TQM research studies; there is an evident scarcity in scholarly 

literature about the hierarchical nature of TQM drivers and enablers. The paucity of 

research on how TQM drivers and enablers influence each other, and how they, 

individually or collectively, influence organisational outcomes is surprising in light of 

the widespread adoption of TQM.  In the Australian context, TQM is deployed widely 

through compliance with: (1) the international management standard ISO 9001, or (2) 

through an elemental approach as promoted by many of the TQM  practitioners, 

consultants and professed experts in the field, or (3) by alignment with the prize-criteria 

Australian Business Excellence Framework (ABEF), or more often, some combination 

of all three approaches.  

In view of the above, this research study reports on a critical investigation of the 

hierarchical nature of TQM drivers and enablers. A review of the literature identified 16 

drivers and enablers group elements (attributes), which positively influence 

organisational outcomes. The study adopted Interpretive Structural Modelling (ISM) to 

help structure the collective knowledge of a group of TQM experts (via a pilot study) in 

order to construct a hierarchical network representation of the complex pattern of the 

contextual relationship among all pairs of identified drivers and enablers. Eleven experts 

from differing organisations in industry, academia and the government participated in 

this pilot study. The collective views and responses were developed into an online 

Research Questionnaire, which 159 respondents from differing Australian organisations 

completed. 

Survey data were analysed using two different, but complementary, structural analysis 

methods, namely (1) ISM and (2) MICMAC (Impact Matrix Cross-Reference 
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Multiplication Applied to a Classification). Where, the ISM analysis emphasised the 

hierarchical nature, and the MICMAC analysis reinforced the ranking (importance) of 

the influences and dependencies’ relationships among the 16 drivers and enablers and, 

how these interact as a system.   

The study’s findings provide empirical evidence supporting the existence of a six- level 

hierarchy, within which the relationships and driving power among TQM driver and 

enabler elements were supported, confirmed and validated.   

The evidence shows that, at the top of the model hierarchy, the enabler element ‘Top 

Management and Leadership’ appears to have the strongest influence on the remaining 

elements. In support, the driver elements, namely ‘Customers’, ‘Suppliers’ and 

‘Customer Satisfaction’ are also highly influential. 

Overall, the developed TQM model has some unique features, including an empirically 

validated ranking for each element providing potential for application to other models, 

for example, to categories of the Australian Business Excellence Framework.  

Given the unique contribution of the utilised methods in the study, the developed TQM 

model represents a step forward in providing a new direction for future research into the 

TQM field.  
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1. INTRODUCTION 

1.1 Structure of the Dissertation 

This dissertation consists of 9 chapters, and 4 supporting Appendixes. Following the 

introduction to the research study in this chapter, Chapter 2, as part 1 of the review of 

the literature, introduces the term TQM. Chapter 2 provides a brief outline of TQM 

history and evolution; along with some of the fundamental concepts, and the 

organisations leading its development, review and deployment.  

Chapter 3 is part 2 of the literature review of a wide range of empirical studies to 

determine the extent to which organisations benefited from quality management 

practices. The review describes the differing approaches that define the quality field, a 

theoretical framework, and the elements for an integrated TQM model.  

Chapter 4 introduces the research method adopted in this study and discusses the key 

issues involved in the research design. Also, described is a pilot study undertaken to 

validate the elements identified in Chapter 3 

Chapter 5 described the design and development of the study questionnaire, and 

provides an overview of the demographics for the selected sample respondents. 

Additionally, the preparation and conditioning of the tabulated results generated from 

questionnaire data is tabulated and detailed in four tables, which are used as the input 

data for the ISM and MICMAC analyses (described in Chapters 6 and 7).  

Chapter 6 describes the analysis model using ISM. The conditioned research data from 

Chapter 5 is analysed and modelled using ISM to develop and create two models. One 

model used the data collected from all the research respondents, while the other model 

was derived from a sub-set of the respondents’ data.  

Chapter 7 describes the additional structural analysis using the MICMAC method to 

further develop and investigate the models developed in Chapter 6.  

Chapter 8 is the third chapters that collectively describe the TQM Model. The model 

derived by using ISM as described in Chapter 6, and further analysis using MICMAC as 

described in Chapter 7. This chapter combines the ISM and MICMAC analyses to 

develop and establish an integrated TQM model as the main outcome of the research.  
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Chapter 9 describes the TQM model that provides guidance to top management and 

leadership, and provides direction for further research. The model embraces all the 

attributes of the myriad of management models in use today (Chapter 3) and, in 

conjunction with a cyclic process, this model embraces best practice in optimising 

sustainable organisational outcomes. With this process, the model provides essential 

guidance and direction to ‘people’ involved in the management and operation of any 

organisation. 

1.2 Background 

Since its conception and introduction in Australia in the early 1980s, Total Quality 

Management (TQM) has become a pervasive management philosophy, finding its way 

into most sectors of Australian society. This research study looks at, and takes stock of, 

the knowledge accumulated in what can be seen as a mature field of study. 

Consequently, the study reflects on the mass of literature in the quality management 

field, synthesising and structuring the knowledge. Through the structural analysis, the 

current research provides a possible path for a more integrated holistic management 

model; it also gives guidance and direction for the regeneration of TQM through further 

research.  

Since the introduction of the Statistical Process Control techniques by (Shewhart, 1925) 

during the 1920s and 1930s, quality management has evolved continually. With this 

evolution, TQM has developed; its growth taking many differenting paths, which, on 

reflection, may seem to be uncoordinated and somewhat haphazard in nature. After the 

hype in the mid to late 1980s, and as number of deficiencies and difficulties became 

evident from the mid-1990s, the enthusiasm for TQM has declined. Not the least of 

these difficulties was TQM’s articulation and promotion by consultants (this researcher 

being such a one), which led to the somewhat unfair, but widespread, rejection of TQM 

by mainstream management as just another management fad (Foley and Zahner, 2009; 

MacLeod and Baxter, 2001). The aim of the current research is to redress these 

deficiencies and difficulties through the development of a more holistic management 

model. Based on the theory of TQM, the expanded model will assist a successful 

organisation to be more sustainable (organisational excellence).  
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1.3 The Research Project 

Previously, professional organisations have addressed quality, leadership, finance, and 

human resource development and management, etc. in a ‘silo fashion’. This silo effect 

leads to insufficient integration of the many disciplines required to make the strides 

demanded, by the global marketplace, in the quest for organisational excellence 

(Rungtusanatham et al., 2005).  

With organisational excellence, albeit quality management, as the focus of the current 

research, the project aims to cut across the academic and professional information silos 

with a study into the totality and hierarchical nature of the Total Quality Management 

(TQM) drivers and enablers. Thus, rather than TQM being defined as the generally 

understood definition of being a philosophy with a compendium of management tools 

and techniques, here it is defined as an inclusive, all-embracing, ‘theory of 

management’, which lead to more informed organisational applications for quality 

management models, which include the dimensions, practices and mechanism that 

underpin the concept of TQM.  

Moreover, through a critical examination into the nature of the existing TQM theories, 

and the myriad of TQM-like models (with their applicable drivers and enablers1), the 

current research led to the development of a more widely applicable ‘theory of 

management’. From this theoretical base, a more supportive, more holistic management 

model was developed, which apply to a wide range of organisational types (for 

example, ‘For Profit’, Not-for Profit’, i.e., industry, government, manufacturing, service 

and volunteer types, to name just a few). Furthermore, the outcomes of a more holistic 

theory and supporting model provide an effective umbrella covering currently known 

management activities and practices. Hence, the foremost aim of this study is to develop 

guiding principles that apply to any organisation. Further, the principles would apply to 

optimise the desired and planned outcomes for an organisation and, where applicable, 

its sustainability.  

Overall, the research provides for an examination and discussion of the elements 

(constructs) of current TQM management models. From such this, an integrated model 

                                                 
1
 The TQM Drivers and Enablers for this study are detailed in Chapter 3.  
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was developed that would apply to any contemporary organisation. Additionally, the 

research highlights the directions for further research, especially in terms of 

management guidance through the vast array of management models, fads and 

initiatives that have been actively promoted since the late 1980s.  

1.4 TQM Driver, Enabler and Result Elements 

For this study, the TQM model attributes as elements, and also known in references 

cited as constructs or variables, are grouped into one of three distinct categories or 

types: ‘Drivers’; ‘Enablers’ and ‘Results’. ‘Drivers’ are considered factors that position 

an organisation in the external environment. For example, an organisation's ‘strategies’ 

are ‘Drivers’. In contrast, ‘Enablers’ are the processes, tools and approaches that 

support an organisation's pursuit of its goals and objectives. The ‘Results’ (outcomes) 

are the organisation's measures of success; they provide a comparison against past 

performance and organisational objectives. These categories were derived from the 

overall category definitions given in the 2007 version of the Australian Business 

Excellence Framework (ABEF) (SAI-Global, 2007). 

1.5 Study Outline 

The current study began with a critical, comprehensive and extensive literature review 

of TQM. These studies include the Meta-analysis of over 2000 studies undertaken by 

Baker (2003), Bou-Llusar et al. (2008), Dereli et al. (2011), and Singh (2003). 

Collectively, over 200 studies had a positive correlation for the TQM attributes.  

These TQM attributes, for example Personnel, Top Management and Leadership, 

Customers, Suppliers, Processes, Quality of Product, etc., were assessed in the reviewed 

studies; further, they formed the basis for the attributes examined by the current 

research study. As identified by Singh (2003), these attributes were grouped broadly 

into three approaches that, collectively, define the overall spectrum of TQM. These 

approaches are: (1) ‘The Standards Approach’–compliance with the International 

management standard ISO 9000 series; (2) ‘The Prize-Criteria Approach’-alignment 

with the prize-criteria of the Australian Business Excellence Framework (ABEF), and 

other similar international models; and (3) ‘The Elemental (Gurus) Approach’–an 

elemental approach as promoted by many quality practitioners, consultants and 

professed experts in the field (Abrunhosa and Moura E Sá, 2008; Baker, 2003; Bou-
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Llusar et al., 2008; Singh, 2003). The positively correlated management elements 

(attributes) data from these three approaches provide the comparative data used in the 

study. 

The review data were further reviewed and analysed, by a panel of management experts, 

at a facilitated workshop. The experts were selected from industry, the government and 

academia for their knowledge and experience in the application of quality management, 

in numerous organisation types. The workshop employed a combination of modified 

Delphi and Nominal Group Techniques (NGT) to validate, with some modification of 

the attributes, the data found in the literature review.  

The validated data formed the basis for the development and generation of a research a 

web based survey questionnaire, which was used to collect the research data from one 

hundred and fifty nine respondents, from differing organisations from academia, 

industry and governments. Their data were then analysed and modelled using two 

differing, but complementary, structural analysis methodologies, namely: (1) 

Interpretive Structural Modelling (ISM)–as developed by Warfield (1974); and (2) 

MICMAC (Impact Matrix Cross-Reference Multiplication Applied to a Classification)–

as developed by Godet et al. (1999). With these, the ISM analysis emphasised the 

hierarchical nature of the elements, while the MICMAC analysis ranked (the importance 

of) the influence and dependency relationships between model elements, and how these 

interact as a system. These analyses provided the study’s main contribution of the 

development of an empirically verified six- level hierarchical TQM model, and the 

ranking of the strengths of influence and degree of dependence of the interrelatio nships 

existing between the integrated set of 16 elements that were validated by experts.  

1.6 Importance of Study 

In the USA (United States of America) spring of 1994, amid mounting reports of the 

failure of quality management, the American Academy of Management Review (in an 

issue dedicated to quality management) delivered a devastating criticism of quality 

management. At that time many advocates of quality management ignored the 

injunctions of those management scholars and blamed any failures on obtuse 

management. However, by the mid-1990s, it was clear that quality management was at a 

turning point, where the options presented were either revision and redefinition, or the 

last rites (Foley, 2004; Foley and Zahner, 2009; Jonker, 2002). 
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To address these criticisms, the Multinational Alliance for the Advancement of 

Organisational Excellence (MAAOE) was formed. MAAOE is an organisation of 

prominent management scholars around the world. These scholars were concerned 

about the widespread and growing use of ‘Organisational Excellence’ management 

models, and that those models (and TQM, on which they are based) had attracted little 

critical scholarly attention. Additionally, they had neither a theoretical foundation nor 

any substantive empirical support (Dalrymple et al., 1999; Foley, 2004).  

That situation currently exists; hence, more research is required to provide the quality 

field with the necessary conceptual, theoretical, analytical and empirical treatment. With 

such knowledge it could mature into a generally accepted management paradigm 

worthy of being used, especially as a way to managing the operations of organisations 

(Foley and Zahner, 2009; Foster and Jonker, 2007). 

A systematic analysis of TQM articles published by Australian researchers, in the 

context of Australian organisations, led researchers Shams-ur and Amrik (2002) to 

conclude that the research, to that time, had been unbalanced, focusing mainly on case 

studies and some empirical research. Further, research is necessary to develop the 

conceptual underpinnings and analytical models based on large empirical studies. 

This view is supported by both international and national published research over the 

past decades. Indeed, the link between ‘quality of management’, albeit as Total Quality 

Management (TQM), or any of the many other management 

philosophies/standards/models, has not been found nor has a more holistic model been 

agreed. Such a model would be expected to lead to the immediate and long- lasting 

(sustainable) success in organisational excellence (Taylor and Wright, 2003).  

Accordingly, the current study and research project is very important as a pointer to this 

much sought after understanding and guidance management model. The proposed 

model will have the ability to grapple more successfully with the array of attributes for 

management models, directives, fads and initiatives that have developed since the late 

1980s.  
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1.7 Starting Hypothesis 

The starting hypothesis for the current study views TQM as an overarching 

management theory that provides an umbrella for management initiatives and models. 

Further, TQM appears to begin with activity that focuses on people issues as the 

primary drivers. Within this context, the role of leadership, and the subsequent drivers 

of attitudes, beliefs, motivation, self-discipline, accountability, and behaviour of people 

at work are considered. Collectively, these primary drivers seem to be major influencing 

factors on the degree of people (management and personnel) engagement within an 

organisation. In turn, this has a direct impact on organisational outcomes. Thus, the 

starting hypothesis is expressed through the two research questions covered in the next 

section.  

1.8 Research Questions 

The review and analysis of the research data has established that the proposed research 

model is representative of TQM, per se. The collected data (evidence) validated 16 

TQM elements, which were derived from a number of TQM approaches. These 

elements have been modelled using two differing structural analysis methodologies. For 

this model, the main research question is: 

RQ 1 Are the relationships and driving power between the study model 

elements confirmed and validated? 

In addition to the main research question, a supplementary question that helps explain 

the findings for RQ 1 is: 

RQ 2 Is TQM an overarching management theory that provides a holistic 

umbrella for management initiatives and models? 

The research findings are expected to facilitate management proponents to gain a better 

understanding of the all-embracing theory of TQM and the associated practical 

considerations. Hence, the study examines the impact, interaction and sequencing of 

management and organisational drivers, and the supporting enablers; together they 

appear to embrace a systems approach, which has a direct effect and influence on 

organisational outcomes.  
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1.9 Literature Review 

The literature review is presented in two parts: Part 1 (Chapter 2) the Literature 

Review–A Brief Historical Outline; and Part 2 (Chapter 3) the Literature Review–TQM. 

Chapter 2 provides a brief historical background to the topic, which allows a better 

understanding and perspective of the field. Chapter 3 covers the theory and structure of 

TQM, from a broad perspective, and also identifies the initial elements of the proposed 

research model. The latter involves a critical assessment of past TQM studies, 

worldwide business excellence models, and management standards. The TQM drivers 

and enablers used in the current research were extrapolated from previous Meta-

Analyses (especially by Baker (2003); Bou-Llusar et al. (2008); Dereli et al. (2011); 

Mann and Grigg (2006); and Singh (2003).  

In the following sections, the role of quality in the organisation is addressed briefly, 

with reference being made to the ‘Theory of TQM’, and whether TQM is a strategic or 

operational issue or, as suspected, a combination of both. The drivers and enablers of 

quality (TQM) that support a more holistic ‘theory of management’ are identified, along 

with the impact of the established cultures, systems, technology, and processes of an 

organisation, as well as their subsequent relevance to organisational outcomes. In 

addition, the thinking of human relations and school of management experts (quality 

gurus and academics) will be considered in defining and refining a holistic TQM model, 

and the application of its driver, enablers and result elements.  

1.10  TQM – Australian Studies 

Over the past three decades, numerous studies have investigated many aspects of 

organisational effectiveness resulting from the implementation of TQM, including 

within the Australian context. Most studies sought a direct link between organisational 

performance and one or more aspects of organisation effectiveness, for example: 

culture, marketing, design, innovation, production, and service. The findings show that 

there is a positive relationship between the implementation of TQM, in whatever guise 

or form, and organisational performance. This outcome was identified despite a few 

barriers to implementation and the lack of universal applicability of the current quality 

management approaches. 
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This positive relationship between performance and the different aspects of TQM has 

been confirmed by numerous studies, for example, by Montes et al. (2003), and 

Terziovski et al. (1997) who addressed the link between TQM practice and 

organisational performance. A further study, by Hyland et al. (2002), found that 

management support, leadership, and communication are all critical to the success of 

TQM. Additionally, Pavett and Whitney (1998) identified that behavioural 

predispositions (e.g. quality-related values and attitudes) transcends national borders. A 

further study by Perdomo-Ortiz et al. (2006) addressed the concept of TQM; they 

favoured the development of a capability for business innovation. Prajogo and Sohal 

(2004), who looked at the multidimensionality of TQM in association with 

organisational performance, identified support for the proposition in pairing the 

mechanistic elements of TQM with quality performance and the organic elements with 

innovation performance. In their study, Welikala and Sohal (2008) found a connection 

between ongoing employee involvement and sustainability of TQM in the organisation.  

Major studies of TQM in the Australian context included a collection of five subject 

essays by Foley (2004), which was an in-depth analysis of TQM and ‘Organisational 

Excellence’. Additionally, Foley and Zahner (2009), in their book ‘Creating and 

Managing the Sustainable Organization’ identified stakeholders, not markets or 

competitors, as the primary focus of organisational attention and determinants of 

organisational behaviour. Hubbard et al. (2007) found a number of success factors (e.g. 

the need for effective leadership, a clear and fuzzy organisational strategy with rapid 

adaption, balance, alignment and execution) for 11 leading organisations across 

differing sectors; their results were published in ‘The First XI–Winning Organisations 

in Australia’. In addition, Singh’s (2003) study, presented in ‘What really works in 

Quality management’, identified three important approaches to TQM, and the associated 

theoretical path models. These studies became an integral component in the current 

study. 

1.11  TQM Knowledge Gap 

While the literature review addressed different aspects of TQM, and did identify a 

number of fundamental elements of TQM (defined herein as drivers, enablers and 

results), none of the researchers critically examined the hierarchal nature or mutual 

interdependency of the elements, nor how or if their power changes with their position 
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in the hierarchy. Especially, in other than a narrow customer centric focus, the 

importance and interrelationships of the other stakeholder elements were not cons idered 

as to how this specifically impacts on outcomes and organisational sustainability.  

Accordingly, the nature and impact of the modelled TQM drivers and enablers have not 

been critically reviewed and tested as elements of a more widely applicable holistic 

management model, especially not in the Australian context. Therefore, there exists a 

sizeable gap in the current ‘body knowledge of TQM’, which this research aims to fill. 

This gap is especially evident when taken in the context with the present conceived 

narrow intellectual basis of the quality management field. Thus, TQM is assessed as an 

all-embracing holistic ‘theory of management’.  

The elements to support the ‘holistic theory’ follow from an extensive Australian study 

by Singh (2003). Singh subjected three underlying theoretical models of TQM 

approaches to vigorous empirical testing using a number of statistical methods, 

including structural equation modelling (SEM). He found that the standards based (ISO 

9001), and the prize-criteria (ABEF) approaches had a weak and poor level of empirical 

support, respectively. While not conclusive, the elemental (gurus) approach had more 

positive support. From these findings, Singh (2003) developed an integrated model, 

which is loosely aligned to the ABEF.  

The present research also assesses the findings by Singh and Smith (2006) for the prize-

winning approach, which are somewhat contradictory to the findings of other studies 

into the ABEF, and other like models (Baker, 2003; Bou-Llusar et al., 2008; Mann and 

Grigg, 2006). Recent European studies have reviewed differing elements of the prize-

winning approach, with mixed results, some being positive and others being weak or 

inconclusive (Bou-Llusar et al., 2008; Calvo-Mora et al., 2005; Dahlgaard-Park, 2008; 

Henrik, 2004; McCarthy and Greatbanks, 2006 ; Taylor and Wright, 2003; Tito, 2007). 

These contradictions have significance for the identified knowledge gap, especially 

when considered by Singh and Smith (2006) in the context of the present limited 

‘strategic value; credibility problems; deleterious intra-competition between the 

dominant approaches to implementation; probl1.11ems owing to the non-falsifiable way 

in which TQM is presented’. Other predicaments include the lack of a universally 

accepted unified theory; difficulties in successfully imitating effective TQM 

implementation; underestimation of the magnitude of change that is needed; morality 
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problems; presence of contradictory dualisms; and the narrow intellectual bases of the 

‘Quality management field’ (Foley and Zahner, 2009).  

1.12  The Research Project 

The current research seeks to provide a more widely applicable TQM model that any 

organisation can use to guide and maximise organisational outcomes and to facilitate 

further development of the management system. The project ‘critically investigated’ the 

hierarchical nature and mutual interrelations of the identified TQM drivers and enablers, 

as well as how these act, in concert, to collectively impact on organisational 

performance when considered as a system of management, as depicted by the integrated 

research model. The proposed model is positively supported by empirical evidence.  

Specifically, the study assessed each driver and enabler to determine:  

• Its degree of power (impact).  

• Where it is, or should be, applied within the process hierarchy, to maximise a 

positive influence on process and sub-process outcomes. 

• The mutual contingency and interaction for and between each other individual 

driver, enabler and result element.  

• How these drivers and enablers, collectively, act, in concert, to influence 

organisational outcomes.  

Moreover, each driver-to-driver, driver-to-enabler, and enabler-to-enabler set was 

critically examined and evaluated for its power and sequence in establishing their 

causality; importance; priority and precedence. From these sets, the influence on each 

driver and enabler element was investigated to determine the result elements. 

Collectively, these elements being representative of the wider field of TQM, per se.  

1.13  Research Methodology 

The research methodology used in this study is detailed in Chapter 4: Research Steps 

and Methods; it was undertaken in four distinct phases (see Section 4.5, and Figure 4-1: 

Research Methodology).  
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1.14  Data Collection 

The main data collection was gathered through the use of a web-based questionnaire. 

The questionnaire was completed on-line by respondents from a wide selection of 

Australian organisations. This targeted population of up to 1000 people was drawn from 

government, defence, finance, manufacturing, and service organisations (including 

some not- for-profit and volunteer organisations), as well as members of the Australian 

Organisation for Quality (AOQ). The online questionnaire was accessed by letter or 

Email providing a link to the prospective respondents (e.g. organisational personnel, 

executives, managers, administration and clerical professionals) having some 

knowledge or previous involvement with TQM.  

1.15  Study Questionnaire 

The questionnaire was developed after considering a number of existing quality and 

management questionnaires, chosen because of their acceptable psychometric properties 

(i.e. validity and reliability), and their use in differing types of assessments. The 

selected parts of these management instruments were collated, reviewed, amended and 

incorporated into the study questionnaire. The questionnaire was validated via peer 

reviews by quality professionals and academics. One section of the questionnaire 

obtained a range of demographic information, while the other section obtained data on 

model elements. The validated questionnaire was administered on- line, which suited the 

purpose of the study. A description of the questionnaire’s development, validation and 

data collection is given in Chapter 5.  

1.16  Analysis Methods  

The current study was aimed at examining the complex and rapidly changing 

organisational environment of today. Such organisations display a bewildering number 

of management approaches, models, practices and management systems, all seen to 

achieve better organisational outcomes, and for which organisational excellence, 

sustainability and continual improvement are the expected outcomes.  

A comprehensive methodology was used to analyse and validate the array of the driver 

and enabler variables obtained from the completed questionnaires. A critical 

examination of previously used quantitative analysis methods was conducted to 

determine their suitability to provide for a meaningful analysis of the data collected 
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(Baker, 2003; Bou-Llusar et al., 2008; Ghosh et al., 2003; Godet et al., 1999; Lendaris, 

1980; Singh, 2003). This examination identified ‘Structural Analysis’ as the preferred 

method to examine the relationship, and ascertain the power and impact of the drivers 

and enablers. Further, the research analysis methods chosen were (1) Interpretive 

Structural Modelling (ISM), detailed in Chapters 6, and (2) MICMAC (Cross Impact 

Matric Multiplication Applied to Classification) described in Chapter 7 (Godet et al., 

1999; Warfield, 1974).  

1.17  Research Outcome 

The research outcome sought by the present study is twofold:   

1. To define and confirm a holistically acceptable definition of the theory for TQM, 

a model that is supported by empirical evidence, which underpins ‘Organisational 

Excellence’, and  

2. To determine the nature (power and influence) of the TQM modelled drivers and 

enablers supporting the theory, and how these impact on, and influence, 

organisational outcomes.  

Together these findings are expected to define a better holistic TQM model that, when 

operationalised, will provide guidance to management for the improvement of 

organisational outcomes.  

1.18  Summary Comment 

Overall, the aim of the research and subsequent findings are expected to provide for a 

newly defined and refined ‘TQM model’. The proposed model will enable management 

to identify and use the most effective and important drivers and enablers to achieve 

required outcomes. Depending on the nature of the organisation, the drivers and 

enablers can be applied to establish a foundation upon which effective, efficient, and 

sustainable organisational outcomes can be achieved.  

The present study provides a greater understanding of TQM, thus facilitating its applied 

and educative role in management, whatever its guise or name. 
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2. LITERATURE REVIEW-A BRIEF HISTORY 

2.1 Purpose 

The purpose of this chapter is to facilitate an understanding of the holistic all-embracing 

theory of TQM, and the congruous practical considerations, which lead to achieving and 

sustaining ‘Organisational Excellence’. Accordingly, an historical outline and 

background of TQM, as well as that of the general purpose of management, are 

reviewed and outlined here.  

2.2 Background 

It is commonly understood that, before the Industrial Revolution, skilled craftspeople 

served as both manufacturers and inspectors, thus building quality into their products 

through pride in their workmanship. Additionally, the customers expected quality, and 

the craftspeople understood this. With the industrial revolution the focus of ‘production 

efficiency’ changed; there was a decomposing and parcelling of the production process 

into small work tasks; the assembly- line being the final development. Generally, 

ensuring the quality of the product became the responsibility of ‘inspection people’, 

who were independent of the production process. The inspection, identification, and 

quarantining of the unsatisfactory products became the principal means of ensuring 

quality. Unsatisfactory products were regraded for other use, being reworked or repaired 

where appropriate, or scrapped. Further, details of the data for these products were 

compiled, evaluated and used to assess and improve the efficiency and cost of 

production. The need for an effective analysis tool led to the development of statistical 

process control (SPC). 

Such statistical approaches to ensure quality had their origins during the 1920s in the 

United States of America (USA). A well-known pioneer of statistical quality control 

was Walter Shewhart, who became a leader in the development of new approaches, 

theories and methods of inspection (not production) to improve and maintain quality 

(Best and Neuhauser, 2006). Control charts, sampling techniques, and economic 

analysis tools were developed; these tools became the forerunner for the quality 

assurance practices of today. Shewhart strongly influenced the thinking of two 

colleagues, W. Edwards Deming and Joseph M. Juran. Deming and Juran were 

responsible for the development of a set of quality principles. These principles, together 
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with the work of other quality pioneers, provided the basis of the principles and 

philosophy of TQM. 

The work by Deming (1986) and Juran (1999) saw the introduction of SPC to workers 

in Japan as part the post-World War II rebuilding programme. While similar to the work 

being done in the West, especially the USA, there was one vital difference. Deming and 

Juran had convinced Japanese top management that quality improvement was essential 

to the long-term survival of their organisations, and that of Japan itself. These concepts 

of quality improvement were closely followed by the Japanese managers (Sprouster, 

1984). 

During the next 25 years, the Japanese improved their product quality at an 

unprecedented rate; in contrast, quality levels in the Western world remained stagnant. 

As the post-war economy consumed nearly all manufactured good as fast as they could 

be produced, the Western manufacturers saw little need to focus on quality. 

Accordingly, the efforts of top management in Western countries, such as the USA and 

Australia, tended to focus more on financial performance, marketing, production 

quantity, and distribution of materiel, rather than on quality (Sprouster, 1984).  

However, due to the success of the Japanese, by the late 1970s and early 1980s, many 

businesses in Australia and the USA were losing significant market share to other global 

competitors, mainly from Japan and Germany. In response to this situation, both 

industries and governments of Australia and the USA responded by initiating action–a 

Quality revolution–to address this declining market share (Sprouster, 1984).  

2.3 Quality Revolution 

In Australia, the ‘quality revolution’ can be traced back to April 1984, when the 

‘Australia for Quality’ campaign was introduced by the then Prime Minister, the 

Honourable R. J. Hawke. In a broadcast on a national link-up of 136 radio stations, 

Hawke promoted the notion of quality in Australian manufacturing. A full transcript of 

this talk and the campaign details can be found in the book ‘TQC–The Australian 

Experience’ by Sprouster (1984). 

There had been, and still is, a lack of a coherent empirically tested ‘Theory of Total 

Quality Management’. Indeed, much of the thinking and discussions regarding quality, 
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both within academia and industry, was dominated by attention to the more technical 

quality processes and tools. The result was a plethora of Quality and management 

initiatives known collectively as the Elemental (Gurus) Approach to TQM. Today, these 

are considered more as ‘Organisational (Business) Excellence’ initiatives (Singh, 2003).  

However, the promotion and implementation of the myriad of quality initiatives2, from 

the era, fell within the realm of existing quality (control) professionals. These 

professionals failed to question the veracity of the management initiatives being 

promoted. From the author’s experience, top managers and management consultants 

supported the quality professionals, thus driving and implementing these initiatives as 

new management strategies. Although full of enthusiasm, these professionals often 

lacked the background, understanding and skill-set needed for the successful 

deployment of TQM. Moreover, the author contends that the continuing lack of formal 

quality and management training and education is a major influencing factor in the 

present decline in the importance of quality.  

Since the early 1009s, this can be seen through the declining membership of the 

Australian Organisation for Quality (AOQ), as well as the waning interest in the 

Australian Quality Awards, the collapse of the Quality Society of Australasia (QSA) 

and, in 2001, the total demise of the Australian Quality Council (AQC).  

2.4 Management Standards 

Back in 1987, a significant milestone in the quality revolution helped Quality gain 

prominence, namely, the publishing of the ISO (International Organisation for 

Standardization) 9000 series of management standards. These standards included the 

widest known ISO 9001:1987–Quality Management System–Requirements. The ISO 

9000 standards were revised and republished in 1994, and with major restructuring and 

updating in 2000, and again with further minor revisions in 2008.  

Prior to 1987, other Australian and USA standards were in common use, mostly in the 

military and other government procurement agencies. These standards included: AS 

1821, 1822, and 1823–Supplier Quality Systems, from Australia; Mil Q 9858A–Quality 

Program Requirements, and Mil I 45208A Quality Program Requirements, from the 

                                                 
2
 Few, if any, were supported by empirical researched data.  



Chapter 2: Literature Review-A Brief History 

18 

USA; and BS 5750 Pts. 1, 2 and 3 from the United Kingdom (UK). The earliest quality 

management (albeit control) standard in common use within the Australian and USA 

military was Mil-Q-9858A, which had its origin in the nineteen fifties. The uses of these 

earlier standards declined sharply over the past two decades. Thus, by 2011, they had 

been replaced by ISO 9001 (the Standards Approach) and, to a lesser extent, ISO 14001, 

which specifically applies to Environmental Management Systems (EMS) (Rondinelli 

and Vastag, 2000). 

2.5 Foley’s Committee of Review  

Also, in 1987, the introduction of ‘Quality’ to industry and the wider community was 

gaining more prominence and momentum. Indeed, the senate Parliamentary ‘Committee 

of Review of Standards, Accreditation and Quality Control and Assurance’ was 

established, chaired by Professor Kevin Foley. The committee reviewed Quality in 

Australia with the findings released in ‘The Foley Report’3 (Foley (1987).  

As detailed by Foley (1987), the committee concluded that: 

The quality/ standards/accreditation scene could at best be described as a 
plethora of private and public sector organisations with little or no National 

strategy, and where the coordination between organisations, whose functions of 
responsibilities clearly overlap, was at best minimal.  

 
Further, the committee stated that, in their view:  

The main problem was not one of finding more resources, but rather one of 
needing to give more effective leadership, and providing the use of already 
existing undervalued resources with strategic guidance.  

 
Additionally, the committee went on to draw three general, but extremely important, 

conclusions. These were that: 

1. The subject of the review was considerably more complex and of greater 

National importance than first thought; 
 

2. although standards, quality and accreditation are not separable, quality because 
of its pivotal nature and obvious links to competitiveness should be the principle 
focus of the Committee, and 

                                                 
3
 Foley, who today remains as a prominent and leading figure for the “Quality Movement” in Australia , 

has continued his passion with quality and its education as a visiting professor with Universities in 

Australia and Europe, as well as being the ongoing Patron of the Australian Organisation for Quality 

(AOQ).  



Chapter 2: Literature Review-A Brief History 

19 

 
3. standards, quality and accreditation are too important to the economic viability 

of Australia to be left to present arrangements that lack focus, coherence and 
status. 

 
In the final report the committee made some 20 recommendations, ‘the thrust of which 

were clearly important to the future economic well-being for all of Australia’ (Foley, 

1987).  

2.6 Response to Foley 

Foley’s (1987) report, tabled in the Australian Parliament in late 1997, was followed, in 

1988, with a disappointing and lacklustre response by the then Minister for Industry 

Senator John Button. His statement noted that ‘for quality in Australia, the main 

responsibility.[lies] within industry’. Such a response highlights that the Australian 

Government failed to provide leadership, to rectify the lack of ‘focus, coherence and 

status’. From this author’s experience and observations, it appears that quality within 

the defence sector industry has changed little over the ensuing twenty years. This lack 

of government direction and support can be seen as the major reason for the decline in 

interest in quality by all sectors of industry, as well as the sectors within the 

government. Indeed, it has been asserted that this response directly led to the ultimate 

demise and failure of the Australian Quality Council (AQC) in 2001 (Veltmeyer, 2005).  

2.7 TQM Deployment 

However, the Australian Government did take limited action when they released its own 

quality (TQM) programme initiative in 1988, for the already declining manufacturing 

base. The programme involved the introduction of the ‘World Competitive 

Manufacturing’ (WMC) programme, disseminated by the National Industry Extension 

Service (NEIS). By 1990, this initiative had been introduced to more than 400 

Australian firms (Department of Industry, 1990). Over the following years, the 

programme was replaced by other management initiatives, which were less dependent 

on the use of external consultants.  

Between the late 1980s and early 1990s, the notion of TQM became popular with many 

organisations. They adopted the TQM philosophy, and integrated the supporting 

principles into their management systems. However, the many differing approaches, 

initiatives and management practices were all broadly based on similar principles. This 
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outcome arose through the different management (quality) consultants’ interpretations 

of the quality gurus statements, with little support from academics working in that area, 

including Feigenbaum (1986); Juran and Blanton (1999); Masaaki (1986); Harrington 

(1987); Foster and Jonker (2007); and Foley and Zahner (2009). 

Nevertheless, the TQM revolution was widely acknowledged as a solid foundation for 

organisational success (Hur, 2009). For successful organisations, the fundamental 

principles of TQM became essential for their effective management, and continued to 

represent a sound all-embracing approach for achieving organisational success.  

However, not all organisations implementing TQM were successful; some 

organisational failures were attributed to the introduction and implementation of TQM 

(Churchman and Craig, 2002). Little research had been undertaken, nor evidence found, 

that supported the use or non-use of TQM as the reason for organisation failure 

(Gatchalian, 1997; Glover, 1993; Welikala and Sohal, 2008). Indeed, the personal work 

experience and observations of this author revealed that most failures had little to do 

with the use (or non-use) of TQM4.  

In general, the failures had more to do with the lack of understanding of organisational 

requirements by the management and personnel (that is, ‘people issues’). Further, most 

failures with TQM implementation can be attributed to a shortfall in the skills and 

knowledge needed to interpret and implement organisational requirements, as well as 

inadequate resourcing (including time), and the sequencing of activities. 

                                                 
4
 The authors experience, over two decades , involved beings a Corporate/Executive Quality Manager with 

a number of Australian and International Defence companies . Further, this work included trend analysis, 

analysing and writing non-conformance reports, corrective action reports, preventive action reports, and 

conducting management audits and reviews , both nationally and internationally . 
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These underlying ‘people issues’ have been identified as the real cause of the failures in 

the implementation of TQM (Tang et al., 2010; Veltmeyer, 2005). Importantly, the 

workflow needed to avoid and minimise organisational problems with ‘people issues’ 

can be depicted through the diagram in Figure 2-1. 

Figure 2-1: People Tasking Flow 

 

Source: (Veltmeyer, 2005) 

The People tasking flow in Figure 2-1 requires that any person (People) being assigned 

a tasking, and their accepting the responsibility for the task, need a number of 

assurances before commencing the task. The figure provides some structure for 
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avoiding or minimising problems for people at all levels of an organisation, as well as 

some descriptive notes to explain the flow diagram.  

2.7.1  People Issues 

The success of any organisation is directly attributable to the understanding of 

organisational requirements by its management and personnel. The organisation’s 

people need to know how these requirements are affected, both directly and indirectly, 

by the actions of all people (the stakeholders) who have an interest in, or influence on, 

the success and sustainability of the organisation. It follows, therefore, that, as all 

stakeholders for an organisation are people, people issues are the primary drivers for 

any organisation. Moreover, within an organisation, the stakeholders ‘Top Management 

and Leadership’ and ‘Personnel’ elements are major influencing success factors. These 

issues being addressed in studies by Collins (2001); Dale (2006); Jun et al. (2006); 

Oakland (2011); Singh (2008); Tang et al. (2010); Taveira et al. (2003); Taylor (1995); 

and Veltmeyer (2005).  

Thus, an organisation’s top management and leadership must understand the 

interrelationship of its management drivers and enablers, and ensures that personnel and 

management, at all levels, also understand these interrelationships. If the basic process-

flow, as shown in Figure 2-1, is followed when implementing TQM, then in all 

likelihood these failures could be averted (Veltmeyer, 2005). To ensure a chance of 

success in undertaking the tasking, the process involves having: (1) an understanding of 

the requirements of the task being undertaken; (2) the skills and knowledge needed to 

interpret and implement these requirements; and (3) adequate resourcing, including 

time. (Refer to the boxed Notes and ‘Further explanatory notes’ for further details) 
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Further explanatory Notes for People Tasking Flow:  

1. Management and Leadership should ensure that People’s Goals and 

Strategies are based on their understanding of the task, not just 

bravado (Collins, 2001).  

2. Need to be able to determine right up front why the task is being 

undertaking. Is the task being undertaking to meet:  

a. A contractual or other customer requirement a work or 

organisational requirements , and instructions could include 

referenced standards, codes, quality plans and other process 

documents and guides. Also, consultation with a client may 

be needed; 

b. A regulatory, safety or other governance requirement; 

c. A leader, management or other organisational requirement; 

or 

d. Meeting a self-generated requirement.  

Note: Unless it can be determined that one or more of these 

four requirements are being met, the task should not be started–get 

help. 

3. If the work requirements are not understood, get help. Help may be 

further information or guidance from leadership, management or 

other source. Do not proceed to step (d) until the requirements are 

clear. 

4. If you do not have the skills and knowledge to succeed, get help . 

Help may be achieved by training or further guidance. Do not 

proceed to step (e) until the requirements are clear; and you have the 

skills and knowledge needed to assure success, or you proceed under 

the direct supervision of a person with the knowledge and skills 

needed. 

5. If you do not have the needed resources, which include tools, 

materials and the needed time, get help. Determination of tools, 

materials and equipment includes availability of a suitable working 

environment. Do not proceed to step (f) until the requirement is 

clear, you have the skills and knowledge needed to assure success, 

and the needed resources. 

6. If the requirements are understood, you have the skills and 

knowledge needed to assure success, and the needed resources then 

perform the task. 

7. Confirm the task undertaken is successfully completed, and it meets 

the requirements. If not take appropriate corrective action. If yes go 

to step (h). 

8. Determine if the task could have been done better. If yes, in itiate 

appropriate improvement action; if not, go to step (i) .  

Finally, complete work and tasking records, where required and, if task is 

complete–prepare for next undertaking.  
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2.8 TQM Leadership, Skills and Knowledge 

The availability of people is one continuing issue that needs to be confirmed and 

verified with empirical data. It also appears to have the most profound direct 

relationship on an organisation seeking effective leadership, along with the requisite 

skills and knowledge and appropriate attitudes needed to ensure success. While there 

are other issues that also contribute directly and indirectly to organisational success, this 

study provides solid evidence that having the appropriate talented and effective 

leadership is critical and essential to ensure success (Collins, 2001, Hubbard et al., 

2007, Singh, 2003). Fisher (2000), succinctly describes this when he defined project 

management as:  

If any single activity, event, design detail or calculation is crucial to the success 
of a project [an undertaking]; it must be performed by persons who have the 
experience and proven capabilities to justify accepting the responsibility. 

Assignment of such tasks to persons having lesser qualifications and experience 
is an unnecessary RISK, which can topple a project as well as the professional 

reputations of the company [organisation] and the people involved.  

2.9 Organisational Development 

Under TQM, the organisation needs to be developed in a disciplined way, fully utilising 

its members as appropriately directed by the organisation’s management. In other 

words, the development and coordination of members of an organisation requires an 

integrated set of TQM practices. A number of studies, for example ones by Appleby and 

Mavin (2000) and Becker and Huselid (1998), provide empirical evidence of the 

benefits in utilising better organisational and human resource practices. Thus, 

organisations using an integrated human resources strategy, as implemented through 

TQM, are more likely to be successful, and represent a significantly higher propor tion 

of world-class companies.  

Importantly, most TQM programmes include integrated human resources as an 

underlying criteria in their application, for example models such as the prize-criteria 

ABEF, used for the Australian National Quality Awards (SAI-Global, 2007), the 

Malcolm Baldrige National Quality Award (MBNQA) (Baldrige, 2008), and the 

European Foundation for Quality Management Excellence Model (EFQM) (EFQM, 

2008) organisational excellence models. The MBNQA model, which uses human 

resources as a major criterion, is very similar to other business excellence (TQM) 
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management models. Indeed, according to Wilson and Collier (2000), the inclusion of 

human resource management is critical to understanding the cause-and-effect chain that 

starts with strategic planning. Strategic planning in the MBNQA model influences 

human resource management, which influences process management, and which, in 

turn, directly influences both the financial results and customer satisfaction. Hence, to 

ensure organisational effectiveness in using TQM, the attributes (drivers and enablers) 

must be implemented within a suitable supportive environment (culture), in stages, to 

systematically remove impediments to continual improvement. Crosby (1979) describes 

these stages as the ‘maturity framework’.  

The Quality Management maturity grid illustrates five evolutionary stages for adopting 

quality practices in an organisation, namely the organisation:  

1. would become aware of the new practice;  

2. learn more about it;  

3. try it in a pilot implementation;  

4. deploy it across the organisation, and  

5. achieve mastery in its use.  

In the abstract, this maturity framework provides for an environment to ensure that:  

1. Adopted practices can be repeated;  

2. best practices can be rapidly transferred across the organisation;  

3. variations in performing best practices are reduced, and  

4. practices are continually improved to enhance their capability.  

Deming’s (or Sheward) PDCA Cycle (Plan, Do, Check, Act), shown in Figure 2-2 is a 

rudimentary way of expressing the need for the phased implementation of TQM (Best 

and Neuhauser, 2006; Johnson, 2002). However, the challenge in implementing TQM 

remains to ensure that Top Management does not lose sight of the basic principles on 

which quality management and performance excellence are based.  
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Figure 2-2: PDCA (Sheward’s Cycle) 

 

Source: (Holmes, 1994) 

Thus, the global marketplace, and the domestic and international competition, has made 

organisations around the world much more cognisant of what is needed for 

organisational success. Accordingly, many organisations realise that their continued 

survival depends on: 

1. having high quality people;  

2. the need for management and the organisation’s people to work collectively 

as a team, and  

3. utilise systems thinking and processes/tools in support of the organisation.  

These attributes are seen collectively as the underlying strength of TQM. (for more 

detailed information see Collins’ (2001) ‘Good to Great’ and, for an Australian context, 

Hubbard et al.’s (2007) ‘The First XI–Winning Organisations in Australia’. 

Today, TQM can be seen as an effective umbrella covering known management 

practices for business excellence. The holistic underlying theory and the supporting 

principles of TQM have not changed over time; they continue to be recognised by many 
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as the foundation for high-performance ‘Organisational Excellence’ (Mann and Grigg, 

2006). 

2.10  Organisational Culture 

For TQM to be effective there are a number of ‘people and cultural issues’ that need to 

be considered by any organisation implementing TQM (Geels and Verhees, 2011; 

Smircich, 1983). It is generally well understood that the impact of organisational culture 

shapes both the nature and style of an organisation, especially as reflected through the 

behaviour of top management and the leadership, and this has a direct flow on effect 

into organisational performance, and thus ‘quality’ outcomes of the organisation. All 

organisations have a culture and, unless this is recognised and managed appropriately, 

the organisation may well end up with an inappropriate or unproductive culture. 

Additionally, when implementing TQM, there needs to be the further recognition that 

‘cultures’ are slow to change, as they mirror the attitudes and behaviours of all ‘people’ 

involved in the organisation. These stakeholders include the top management and 

leadership, management, and members (people), external organisational stakeholders, as 

well as interested parties and the community at large (Beer et al., 2005; Carrillo and 

Gromb, 1999; Pavett and Whitney, 1998).  

Whatever the organisation, an appropriate supportive culture needs to be developed. 

This culture includes a customer focus, a systems approach to management, teamwork, 

the involvement of management, and the use of continual improvement methodologies. 

Such cultural aspects of TQM need to be addressed to facilitate organisational success, 

growth, and sustainability. Additionally, managing such an appropriate culture can lead 

to substantial improvements in organisational performance (Irani et al., 2004). 

2.11  Organisational Engagement 

Significantly, people perform their best within a supportive ‘Culture of Accountability’, 

where they are fully engaged, and supported in their organisational roles. Indeed, the 

success of an organisation is directly affected by the degree of engagement of people 

within the organisation. Unlike satisfaction alone, engagement is a predictor of work 

behaviour and overall performance (Gatchalian, 1997; Macey and Schneider, 2008; 

Veltmeyer, 2005). 
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2.11.1  Gallup biannual poll of Australian workers  

The results of an Australian Engagement Study, conducted in 2008 through a bi-annual 

poll of Australian workers by the Gallup Consulting Organisation, shows that 

disengagement of organisational people is a significant loss to the Australian economy.  

The biannual poll results show that 21% of Australian employees are actively 
disengaged in their workplace, costing Australian businesses (organisations) 
between $33.5 Billion and $42.1 billion a year in lost productivity, as well as 

being a cause for a percentage of disengaged people to treat their loved ones 
poorly. The study, undertaken in the last part of 2008, asked a true 

representation of the Australian working population how they felt about various 
aspects of their wellbeing, job and workplace. 
 

The Australian Engagement Study was conducted among a sample of 1,000 
working people, aged 18 years and older. A random sample of workers was 

telephoned to determine how they felt about various aspects of their work, and 
how engaged they felt about their workplace. In this instance, no one 
organisation was surveyed but a range of different workers from different 

employers across a broad range of industry sectors including Health and 
Community Services, Education, Government, Finance, Transport, Retail, 

Agriculture, Manufacturing and Construction. The maximum sampling error for 
this study is stated by Gallup as ± 3.1%. 
 

Extract from: http://www.gallupaustralia.com.au/Consulting/123584/Gallup-Biannual-Po ll-Australian-

workers-2008.aspx?utm_source=email-a-

friend&utm_medium=email&utm_campaign=sharing&utm_term=Gallup -Biannual-Poll-Australian-

workers-2008&utm_content=titlelink , Ju ly 2011. 

In summary, survey results indicate that less than 20% of workers were engaged with 

their culture, about 60% were not engaged, and 20% were actively disengaged. Figure 

2-3 shows these percentages have almost remained the same since 2004.  
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Figure 2-3: Engagement Index Trends  

 

It is surprising that when asked 45% of the Actively Disengaged employees told 
us that they planned to spend the next year with their current employer. More 
shocking still is that 24% of them plan to spend their entire career with their 

current organisation. Considering both the health and family implications that 
disengagement has on an individual, as well as the cost to the organisation, it is 

clear that creating an engaged and productive workforce has both positive 
business and social outcomes.  
 
Source (Gallup, 2011). 

Figure 2-4 (the Engagement Index for similar studies overseas) provides an 

international context to the Australian engagement percentages.  
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Figure 2-4: Engagement Index – Country Comparisons 

 

Source (Gallup, 2011) 

2.11.2  Effect of Engagement 

The degree of engagement within an organisation, as an enabler, is an important 

organisational criteria addressed in the analysis of the current study. Further, the degree 

of personnel engagement is a key to organisational success and, in itself, can provide a 

competitive advantage for an organisation. Indeed, the focus on maximising the degree 

of engagement of an organisation’s personnel, especially managerial personnel, leads to 

accomplish a product or service that competitors would find difficult to imitate. For 

example, it is easy to change the price or the product. In contrast, it is difficult to create 

an organisation with behaviourally engaged personnel (Harter et al., 2002). 

Importantly, Markos and Sridevi (2010) found that personnel engagement is closely 

linked with organisational performance outcomes. Further, organisations with engaged 

personnel have higher personnel retention rates, as well as a reduced turnover, and 

increased productivity, profitability, growth and customer satisfaction. However, 

organisations with disengaged personnel suffer from wasted effort, a loss of talent, 

develop less commitment from their people, face increased absenteeism, have less 

customer orientation, less productivity, and reduced operating margins and net profit 
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margins. Previously, most researchers have emphasised the importance and positive 

impacts of employee engagement on the organisational outcomes; however, they have 

failed to provide the cost-benefit analysis for engagement decisions. As with any other 

management decisions, engagement decisions need to be evaluated in terms of both 

their benefits and associated costs, without giving greater emphasis to either, so as not 

to bias the decision makers (Harter et al., 2002; Markos and Sridevi, 2010).  

A number of strategies have been suggested by Markos and Sridevi (2010), and 

Rampersad (2008), to keep employees engaged. For managers, these employee 

engagement strategies begin on day one, through effective recruitment and orientation 

programs. Further, the work of employee engagement begins from the top; it is 

impossible to develop engaged employees when there is no engaged leadership. 

Engaged leadership, on the other hand, will: 

 enhance two-way communication;  

 give appropriate training to increase their knowledge and skill;  

 ensure that employees have all the resources they need to do their job; 

 establish reward mechanisms in which a good job is rewarded through 

various financial and non-financial incentives; 

 build a distinctive organisational culture that encourages and develops a 

strong performance management system, which hold managers and 

employees accountable for the behaviour they bring to the workplace, and  

 place focus on top-performing employees to reduce their turnover, and 

maintain or increase organisational performance (Macey and Schneider, 

2008; Veltmeyer, 2005). 

2.12  TQM–The right People 

Another important factor of ‘Behaviour Research’ suggests that the most effective 

people in any setting are those who understand themselves and those around them. A 

large organisational study of successful organisations in the USA, by Collins (2001), 

found that an employee’s attitude was the most important factor contributing to the 

success of an organisation. Briefly, he points out that success comes by:  
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1. First getting the right people on the bus, and as important;  

2. getting the wrong people off the bus, and  

3. then figuring out where to go.  

In other words, an organisation needs to employ (get) people with the right attitude, 

who are appropriately skilled and resourced for the role (that is appropriate for them), 

and withdraw from the organisation (or get off the bus) people who are inappropriate or 

wrong. ‘Off the Bus’ might mean changing people to a more appropriate role, educating 

them, or moving them to a different team, etc. However, if these wrong people cannot 

be retrained or relocated to have the appropriate attitudes and behaviours, they need to 

be removed from any influence or, if necessary, separated from the organisation.  

The key point Collins (2001) makes is that the ‘who’ on the team is more important 

than the ‘what’ decisions, rather than just getting the right people on the team. Thus, 

importance sequencing becomes vision, strategy, organisational structure, then, finally, 

tactics. As a rigorous discipline, the ‘who’ comes first, then the ‘what’ needs to be 

consistently applied. The findings by Collins’ (2001) study are summarised in:  

The old adage ‘People are your most important asset’ is wrong. People are not 
your most important asset. The right people are. Whether someone is the ‘right’ 

person has more to do with character traits and innate capabilities than with 
specific knowledge, background, or skills.  

Additionally, spending time and energy as ‘motivators’ was seen as a waste of effort. 

Thus, the question is not, ‘How do we motivate people?’  The reality is that, if you have 

the right people, they will self-motivate. The key is not to demotivate people. The 

primary ways to demotivate people is ‘to ignore the brutal facts of their current reality’ 

(i.e. refuse to see how things really are, from the people’s perspective). Another 

important finding from Collins’ (2001) study was that ‘Good-to-Great’ people debate 

vigorously in search of the best answers, yet unify behind decisions, regardless of 

parochial interests’. The ‘Good to Great’ people’s attributes were assessed against the 

cultural differences in the Australian context by Hubbard et al. (2007). They examined 

the TQM model of winning Australian organisations, defining its driver and enablers 

and came to similar conclusions,  
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2.13  TQM Appraisal  

If there is truth in the wisdom underlying the old, non-attributable quality, adage, i.e. 

‘What gets measured–gets done’ (Anonymous), then there is a need to measure, 

evaluate, and appraise the effectiveness and efficiency of an organisation. Thus, 

whatever the management philosophy, theory, methodology or practise adopted by an 

organisation, success depends on how it achieves the wants and needs (requirements) of 

its stakeholders and other interested parties. There are a myriad of differing 

methodologies employed to determine what gets measured, how it gets measured, 

verified, and validated, as well as how the resultant measure is evaluated and utilised. 

Currently, the most common way to evaluate the successful deployment of TQM is the 

evaluation of the degree of compliance or alignment to the ISO 9001, and/or a Business 

Excellence Framework (such as the ABEF). Indeed, these evaluations can include a 

self-assessment or a third party organisation assessment (Conca et al., 2004; Taylor and 

Wright, 2006). 

2.14  Quality Organisations 

This section addresses the evaluation of quality organisations through the ‘Australian 

Quality Movement’, the American Society of Quality (ASQ), the Global Excellence 

Model (GEM) Council, and Multinational Alliance for the Advancement of 

Organizational Excellence. 

2.15  Australian Quality Movement 

Foley (1987) report was followed, in the later eighties, with some initial administrative 

government support. Indeed, the Australian Quality Council (AQC) and the Quality 

Society of Australia (QSA) were established to provide both the promotion and 

countrywide dissemination of TQM within industry and government. In addition, the 

QSA provided the formal recognition of professional quality managers and the audit 

registration of people supporting the quality management profession. At the same time, 

the AQC administered the Australian Quality Awards, from its inception until its 

demise in 2001. Initially, these Awards were established in 1988 to formally recognise 

the best examples of the implementation of TQM in Australian Enterprises (Mann and 

Grigg, 2006).  
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For a variety of reasons, in the longer term, the initiatives to establish the AQC, and its 

member organisations, collectively failed to provide the needed leadership and 

direction, as envisaged by the 1987 Parliamentary Committee of Review (Foley, 1987). 

The AQC, which included the newly formed QSA, did not consolidate the many entities 

in the emerging quality movement into a united ‘Quality Front’, with the longer 

standing State (Federal System) based Australian Organisation for Quality (AOQ), 

whose genesis was in 1968. The subsequent demise of the AQC in 2001, the QSA’s 

change in title to RABQSA International Inc.(from 2004), the direction and focus going 

off-shore, and the continuing failure of the AOQ to progress to a truly national entity, 

have all contributed to the diminishing strength and fragmented nature of the universal 

quality message in Australia (Veltmeyer, 2005). This situation was further compounded, 

in 2007, with the Queensland Chapter of the AOQ formally seceding from the National 

AOQ (Ottaway, 2008 ). Thus, from early 2008, there was no effective national 

organisation in Australia available to provide the leadership and direction for quality 

management needed. Consequently, industry, government and academia were unable to 

provide a clear vision for the future promotion of quality, either as ‘TQM’ or 

‘Organisational Excellence’.  

It seems unlikely, therefore, that the current custodian of the ABEF, SAI Global, along 

with the AOQ, will be able to provide the needed leadership for the dissemination of the 

‘quality message’ to the wider Australian and International Community. Although this 

issue requires further debate, that aspect is beyond the scope of the current study. 

2.15.1  American Society of Quality (ASQ)  

In contrast, the American Society for Quality (ASQ, 2011) has a mission to promote 

quality around the world, for the benefit all, Within Australia, the ASQ has only a 

limited influence (with 4195 Australian members). Nevertheless, their World-Partner 

Program (established with a number of countries, including: Argentina, Australia, 

Brazil, Canada, China and Hong Kong, Cyprus, Ecuador, England, Finland, Germany, 

India, Ireland, Israel, Korea, Japan, Mexico, Peru, Singapore, Spain and Turkey) is an 

effective tool for increasing quality awareness. Thus, except for Australia, these 

                                                 
5
 Advice dated 20 November 2011 (Email) from the 2010 ASQ Country Councillor for Australia is that 

currently there are 419 Australian members of ASQ, including members from academia.  
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countries are mounting their national effort to increase quality understanding through 

conferences, seminars, and educational pamphlet distribution (ASQ, 2011).  

2.15.2  Global Excellence Model (GEM) Council  

Despite the global awareness program by the ASQ, there appears to be the lack of a 

unified approach to ‘quality’ and ‘organisational excellence’ by governments, public 

institutions, and their management and trade associations. Thus, there is little attempt to 

promote the Business Excellence Frameworks (BEF), especially as the TQM model, 

which has worldwide applicability. However, there is an increasing recognition, by 

National custodians [of the Business Excellence (TQM) Frameworks], of the need to 

pool resources and learn from each other to maximise the impact of their frameworks to 

ensure interest in ‘Organisational Excellence’ is maintained and continues to grow. The 

realisation of the need for this focus on collaboration and networking was demonstrated 

through the establishment of the Global Excellence Model (GEM) Council in 2000 

(Mann and Grigg, 2006). This network (at https://globalexcellencemodels/home) 

brought together the key custodians of the differing ‘Business Excellence’ models; these 

models covered continents, countries and large geographic areas. The membership  

included: the EFQM (Europe); SAI Global (Australia); Baldrige (USA); Japan 

Productivity Center for Socio-Economic Development (Japan); South African 

Excellence Foundation (SA); SPRING (Singapore); Confederation of India Industry 

(India) and REDIBEX -Red Iberoamericana para a Excelencia de la Gestión (Ibero-

American Network for Excellence of Management). The group meets regularly each 

year to discuss how to improve the quality frameworks and supporting systems.  

In addition, most National Business Excellence/Award custodians undertake minor 

reviews of their frameworks on a yearly basis, with major reviews being conducted 

every three to five years. Some major reviews, reported by (Mann and Grigg, 2006), 

include the EFQM’s ‘Above the Clouds’ project (which is a major review of the design 

of the EFQM’s excellence); the JQAC 2004 review of the Japan Quality Program 

(marking 10 years since its introduction); Mexico’s 2004/5 review of the Mexican 

National Quality Award; and NIST’s 2003 review of the Baldrige National Quality 

Program (which included the commissioning of the ‘Booz Hamilton’ leadership attitude 

survey) (Hamilton, 2003; Mann and Grigg, 2006).  

https://globalexcellencemodels/home
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Through the sharing of information, the framework custodians keep up-to-date with 

worldwide initiatives and improve their systems, such as: the awards process, and a 

greater standardisation of approach. More recently, in 2008, SAI Global (the present 

custodians of the ABEF) commissioned an international study, across 16 countries, by 

Grigg and Mann (2008) to identify ways to enhance the ABEF and to increase its usage 

within Australia. Their methodology consisted of a literature review, three surveys, a 

series of focus groups, and key informant interviews. Findings showed that the 

awareness of the ABEF in Australia was lower than previously estimated, with less than 

10 per cent of randomly sampled organisations being aware of the model. The existing 

methods for promoting the ABEF were deemed ineffective. These results contrasted 

with the awareness of ‘Business Excellence’ elsewhere. Indeed, the custodians of 

framework models reported that they had generally increased awareness in their country 

in the three years prior to the study. Further, from the international survey by Grigg and 

Mann (2008), model custodians (world-wide) reported a number of successful 

promotional practices.  

2.15.3  Multinational Alliance for the Advancement of 

Organizational Excellence  

Furthering effective management research has become an interest of the Multinational 

Alliance for the Advancement of Organisational Excellence (MAAOE), which was 

formed in November 1998. As outlined in Chapter 1, MAAOE is an organisation of 

academics initiated by Professor Rick Edgeman (Colorado State University) and 

Professor Doug Hensler (University of Colorado). Edgeman and Hensler shared a 

concern that, while there was a widespread and growing use of excellence management 

models throughout the world, those models (and TQM on which they were based) had 

attracted little critical scholarly attention. Additionally, the models had neither a 

theoretical foundation nor substantive empirical support. As a consequence, Edgeman 

and Hensler invited several colleagues, already researching in the area of quality 

management and organisational excellence, to a meeting at the Colorado State 

University, Fort Collins, in November 1998.  

At that meeting, a number of issues were raised and addressed. First, it was agreed tha t 

while there was clearly a need for further research on quality management and 

organisational excellence, the greater need was for a number of scholars, sufficient to 
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establish a critical mass, to address those management models on an ongoing basis. 

Second, with that objective in mind, a decision was made to create a formal 

organisation (MAAOE). Third, under its aegis, management scholars from around the 

world were invited to attend a quality management and organisational excellence 

conference in Estes Park, Colorado, in 2000. At the 2000 conference, the attendees 

formally agreed to establish the MAAOE, and its objective, namely:   

To become the premier interdisciplinary organisation driving organisational 
excellence through creation, dissemination, and application of knowledge 
relevant to the advancement of organisational excellence.  

 

Fourth, it was agreed that the term ‘Organisational Excellence’ would be used to span 

the more common terms of ‘business excellence’ or ‘performance excellence’. Thus, 
TQM and quality management, which were then in more prominent use, were subsumed 

under the term ‘Organisational Excellence’. Fifth, a definition of organisational 
excellence was composed. Namely, as:  
 

The overall way of working that balances stakeholder concerns and increases 
the probability of long-term organisational success through operational, 

customer-related, financial and marketplace performance excellence.  
 

Sixth, three guiding principles were also identified:  

 To create and identify a critical mass of ideas and foster an international 
community of interdisciplinary scholarship focused on organisational 

excellence.  

 To disseminate knowledge relevant to organisational excellence for the 

purpose of positively affecting organisational practice.  

 To encourage the application of knowledge relevant to the advancement of 

organisational excellence, and to ensure and participate in the application 
of organisational knowledge in practice.  

 

Seventh, it was agreed that a second MAAOE meeting would be convened, to be held at 

the University of Versailles, September 2001. Presented in both French and English, 

160 attendees, from 30 countries, listened to 78 papers on the theme, ‘Towards A 

Sustainable Excellence: Strategy, Quality, Innovation’. The Proceedings were published 

in a two-volume set. 

Later meetings were held in 2002 (Paisley, Scotland), 2003 (Melbourne, Australia), and 

in 2006 (Sydney, Australia). From the Sydney meeting, the form changed from a 

regular conference call to an invitation only event. This deliberate decision was made 
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following a recommendation by Hensler (2001) and Foley (2001); the objective was to 

have fewer people attend, and so provide more discussion time following the 

presentation of each paper. The basis for the format change related to the perceived 

need for attendees to learn, rather than people coming just to present a paper. The 

conference then became a venue for driving the evolution of quality management.  

The above discourse is seen as essential background information on the evolution and 

work of the MAAOE, the development of the third generation quality management, and 

the role of the MAAOE in that reframing (the story of which had not been told). 

However, the principal motive for this discourse was to tell the history of quality 

management so that it could be assessed and revitalised. It is important, therefore, that 

its history does not suffer from being overlooked, untold or obscured, as were the nodal 

points of Japan experience with quality in 1946 to 1954 (Foley, 2004; Foley and 

Zahner, 2009). 

2.15.4  Third Generation Quality Management  

While many conference papers had been presented on quality management, it was not 

until the Sydney meeting that those earlier papers were coalesced into what Foster and 

Jonker (2007) dubbed the ‘Third Generation’ quality management. The development of 

the early stage of the model emphasised: 

 The need for an explicit, unambiguous and empirically supported theory. 

 That customer satisfaction, through the quality of the product and the service, is 

a means and not an end. 

 The shift from a manufacturing to a knowledge based global economy, where 

information, not energy, is the fundamental driver.  

 The predominance of multi-stakeholder organisations. 

 The recognition that organisations are part of society; they impact and influence 

society by their actions (and sometimes their very existence) and are, 

themselves, influenced and impacted upon by society.  

 The need to recognise the existence of increasing returns for organisations and 

industries. 

 That the strategic imperative of organisations seeking sustained success is the 

satisfaction of all stakeholders.  
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While little is contentious in these assumptions, the same cannot be said about the next 

steps on the path to reframing quality management so that it becomes relevant for 

organisations in the twenty- first century. Concerning Foster and Jonker’s (2007) 

recommendations, the main purpose for the current research is to further the 

development of such a TQM model through structural modelling  

2.16  Origin of TQM 

The origin of the term TQM is not clear. Nevertheless, Crosby (1979), Deming (1986), 

Feigenbaum (1986), Ishikawa (1986) and Juran (1999) are leading ‘Quality gurus’ who, 

through their somewhat differing philosophies and practises, have seen their collective 

ideas evolve, during the early eighties, into the foundations for the ‘management of 

quality’ or, simply stated, TQM. Differing descriptions of TQM were offered (e.g. 

Crosby (1979), Blanchard (1993), Deming (1986), Feigenbaum (1986), Foley (1999), 

and Juran and Blanton (1999)), but, collectively, they are referred to as ‘the elemental 

approach’ (Singh, 2003).  

Historically, the evolution of the philosophy of TQM started during the 2nd World War, 

and continued through into the eighties. Subsequently, TQM evolved to include the 

development and application of quality management standards (e.g. the ISO 9000 and 

ISO 14000 series, known as the ‘standards approach’, as well as the more commonly 

known ‘prize-criteria approach’, as ‘Business (or Organisational, or Enterprise) 

Excellence’). The term TQM is still used today, although it is more widely in Europe 

than in the USA or Australia. Nevertheless, the term ‘TQM’, ISO management 

standards, and ‘Business Excellence’ all share a similar philosophy. Additionally, their 

supporting theories, tools and practices are interchangeable.  

The ASQ, the largest and best known organisation dedicated to ‘Quality’, notes that the 

term TQM was first coined by the U.S. Naval Air Systems Command in the mid-1980s. 

It was used to describe the Japanese-style management approach to quality 

improvement (ASQ, 2011). However, some controversy does exist about the first use of 

the term TQM. The definition, more generally accepted by Australian quality 

professionals, was described by Xu (1994). He claimed that the term ‘Total Quality 

Control’ was translated incorrectly from the Japanese, as there is no difference between 

the words ‘control’ and ‘management’ in Japanese. Further, Xu cited William 

Golimski’s reference to Koji Kobayashi, former CEO of NEC, as the first to use the 
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term TQM during his speech, given when receiving the Deming Prize in 1974 (Xu, 

1994). 

2.17  Review of Quality Management 

In the Spring of 1994, amid mounting reports of the failure of quality management, the 

American Academy of Management Rev iew (Special Issue dedicated to quality 

management) published a paper by Dean and Bowen (1994) that delivered a 

devastating criticism of quality management. Thus, despite the many injunctions 

from management scholars and the failures perceived from obtuse management, by 

the mid-1990s, quality management, especially as TQM, was seen as being a fork in 

the road; the options were either revision and redefinition, or the last rites. However, 

Foley et al. (1997), along with four leading figures6 in the Australian quality 

movement, proposed that the first step in any such revision should be the underpinning 

of quality management with an explicit theory. Importantly, quality management has 

continued to evolve and to take a significantly different shape from that promoted in the 

1980s and 1990s. Indeed, over the past decades, numerous studies, appropriately 

referenced herein, address various aspects of the evolvement of TQM. Thus, it is within 

the context of the on-going evolvement leading to the next generation of TQM, detailed 

in the referenced studies (as the focus of this research) is seen as valuable. 

2.18  Chapter Summary 

This chapter has introduced the term TQM, providing a brief outline of its history and 

evolution; along with some of the fundamental concepts of TQM, and the organisations 

leading its development, review and deployment. The next chapter describes, in more 

detail, the findings of the TQM literature.  

                                                 
6
 Lead ing figures in the Australian quality movement included R. Barton, K, Busteed, J. Hulbert, and 

J. Sprouster. 
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3. LITERATURE REVIEW-TQM 

3.1 Purpose 

The purpose of this chapter is twofold, to follow on from the background information 

provided in Chapter 2, and review the literature to identify TQM drivers and enablers. 

These drivers and enablers are elements from existing management models that have 

evidence of positive empirical support.  

3.2 Introduction 

Part 2 of the literature review considers the role of quality in an organisation, with 

reference to what constitutes the ‘Theory of TQM’. The drivers and enablers of quality 

(TQM) that support a holistic ‘theory of management’ are identified, as well as how 

these impact upon the established cultures, systems, technology, and processes of an 

organisation, and their subsequent relevance to organisational outcomes. Also addressed 

are the human relations (people) school of management, the thinking of the better 

known quality gurus, as well as academia at large. Such a background allows for more 

widely defining and refining the applicable supporting drivers and enablers for this 

research.  

This chapter has the following sections. Section 3.1: outlines the purpose of the chapter; 

Section 3.2: the introduction; Section 3.3: TQM definition; Section 3.4: Theory of Total 

Quality Management; Section 3.5: Validation of TQM Theories; Section 3.6: TQM - 

Management umbrella perspective; Section 3.7: TQM Elements; Section 3.8: TQM 

Management Approaches; Section 3.9: Standards-Based Approach; Section 3.10: 

Elemental Approach; Section 3.11: Prize-Criteria Approach; Section 3.12: Singh’s 

Model; Section 3.13: Structural Equation Modelling; Section 3.14: Integrated Study 

Model; Section 3.15: Significance and Direction of Relationships; Section 3.16: Direct, 

Indirect and Total Effects; Section 3.17: Assessment of Integrated Model Elements; 

3.6Section 3.18: Summary and Discussion 

 Summarises the chapter. 

3.3 TQM Definition 

Over the past three decades, TQM has taken on many meanings. Simply put, it is a 

management approach to long-term success through the achievement and maintenance 
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of customer satisfaction. According to Xu (1994), TQM endeavours to cover all 

members, people and sections of the organisation in striving for continual and 

sustainable improvement of operations. Nevertheless, TQM means different things to 

different people, being a philosophy, strategy, concept, or function, etc. Further, this 

definition is also one of the easiest to understand.  

The ‘Quality’ component of the TQM equation is important, and needs to be assessed in 

understandable terms. For example, Juran (1999) had his trilogy; Deming (1986) had 

his fourteen points; and Crosby (1979), Friegenbaum (1986), and Ishikawa (1986) all 

had differing prescriptions of TQM. Further, despite their differences, Juran (1999), 

Deming (1986), Crosby (1979), Friegenbaum (1986), and Ishikawa (1986) are 

surprisingly consistent in what they define as the underlying philosophical principles 

and theory of TQM (Baker, 2003; Shams-ur and Amrik, 2002). These underlying 

philosophical principles, etc., indicate the holistic nature of TQM as a management 

umbrella. In a study into the link between total quality management practices and 

organisational performance, Mile and Samson (1999) define TQM, a broad based all-

embracing approach, as: 

A philosophy that embraces concepts, methods, tools and techniques to form a 
language which is understood and applied as a business strategy at the ‘top-

floor’ and as a functional strategy at the ‘shop-floor.’  This approach assists 
organisations to integrate business activities in leadership, people, customer 

focus, planning, quality assurance of processes, and information and analysis. 
These activities when effectively linked together would lead to sustainable world 
class performance in customer satisfaction, employee relations, operating 

performance and business performance.  
 

From the literature, a number of components were identified as essential prerequisites for 

implementing the theory of TQM into an organisation, namely, TQM:  

 must be management led; quality begins at the top; top management's role in 
Total Quality Management is to participate directly and to lead by example;  

 must be an organisation-wide effort; enduring improvement will only come from 
all members playing their part, and everyone being responsible for quality:  

 involves the prevention of problems, not just their detection7;  

 revolves around controlling the process to perform in the best way possible;  

                                                 
7 Deming (1986) said “You cannot inspect quality into a product. The best way to 

produce a quality product is not to produce a poor quality one”.  
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 is about doing things right, the first time, every time;  

 measures the ‘Cost of Quality’8, and  

 relates to keeping it going through continual and incremental improvement, a 
never-ending quest.  

Importantly, the nature and effect of individual TQM drivers and enablers, which act in 

concert on organisational outcomes, requires the cognition of these prescriptions. Such 

knowledge is essential in their application, as needed for the current all-embracing 

holistic theory of management (Veltmeyer, 2005).  

3.4 Theory of Total Quality Management 

TQM is a coherent and logical theory, encompassing all management activities and 

practices. Exploring what constitutes a theory of TQM, Wacker (1998) saw theory as a 

way of answering the natural language questions of who, what, when, where, how, why, 

should, could and would. Within the TQM context, this is achieved by addressing four 

components of a theory: (1) the definitions of the terms or variables; (2) the domain 

where the theory applies; (3) the set of relationships of the variables; and (4) the specific 

predictions (factual claims).  

Without theory, making sense of empirically generated data is difficult. Further, the 

results (organisational) are hard to interpret, while distinguishing the positives from the 

negatives are problematic. Furthermore, theories contribute to knowledge, creating new 

theories, extending old theories, or discarding those theories, or elements that are not 

able to withstand the scrutiny of empirical research.  

Additionally, theories provide a framework for analysis within which an efficient 

method for field development can be implemented. Additionally, they provide clear 

explanations for a pragmatic world (Wacker, 1998). 

The literature review identified two serious attempts, by Anderson et al. (1994) and 

Foley (1999), to describe the theories of TQM. Both methods used the scientific 

approach to develop and validate their respective theories. Anderson et al. based their 

‘Theory of TQM’ on Deming’s (1986) work. They analysed Deming’s list of ‘14 points, 

concluding that the statements did not sufficiently constitute a theory of management. 

                                                 
8
 Deming (1982) said “Defects are not free. Someone makes them and gets paid for making them” .  
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Their finding was significant as there had been, up to that time, growing uncritical 

acceptance that the 14 points constituted ‘a theory of management’. Additionally, the 

findings provided partial empirical support for Deming’s management methods 

(Deming, 1986).  

Furthermore, Anderson et al. (1994) extracted a set of seven concepts that underlined 

Deming’s management method9, namely: visionary leadership; internal and external co-

operation; learning; process management; continuous improvement; employee 

fulfilment, and customer satisfaction. The existence of these concepts, and their inter-

relationships, led Anderson et al. to conclude that there was a theory underlying 

Deming’s management method. They posited that: 

The effectiveness of the Deming management method arises from leadership 
efforts towards the simultaneous creation of a cooperative and learning 
organisation to facilitate the implementation of process-management practices, 

which, when implemented, support customer satisfaction and organisational 
survival through sustained employee fulfilment and continuous improvement of 

processes, products and services.  
 

These concepts and theoretical relationships appear to have significant support within 

the literature. For example, Anderson et al.’s (1994) empirical survey of 41 USA-based 

organisations showed a reasonable level of support for the efficacy of the concepts, as 

well as several of the proposed relationships in the theory. In addition, they identified a 

number of new relationships. A replication study by Rungtusanatham (1998) used 

empirical data from 43 Italian organisations. When the results were compared to those 

obtained by Anderson et al. (1994), the findings also showed support for the concepts 

and some of the relationships.  

A second major attempt at developing a theory of TQM was undertaken by Foley 

(1999), in response to growing public criticism of quality management and quality 

assurance in Australia. According to Foley, any problems or concerns could be readily 

identified with the lack of an explicit statement (theory) of enterprise behaviour, based 

on quality, and with the manner in which quality had been described and implemented. 

Further, Foley (1999) contended that a theory of management, based on quality, 

overarched, directed, and linked other theories of management (hitherto seen as 

                                                 
9
 These are also constructs of the prize -criteria approach that is discussed later in this review. 
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conflicting), and would have its roots in economics, behavioural science, metrology and 

statistics.  

Based on these precepts, Foley (1999) constructed a ‘theory of quality management’, 

which he identified as, the ‘maximisation of quality in the short term (subject to the 

condition that a certain level of profit is achieved) will maximise the long-term value of 

the enterprise’. Further, Foley used seven assumptions to explain his theory, namely: 

1. Quality is understood by all members of the enterprise to be a constantly 

changing, volatile and unknowable (in any objective sense) customer value, 
and as a result, the principal focus of the enterprise is on the customer–
quality is what the customer believes it to be.  

2. Adoption of a quality philosophy and its principles and techniques has the 
overt commitment and leadership of senior management, e.g., the Board and 

CEO. 

3. The enterprise undergoes behavioural, organisational and cultural change.  

4. All major activities within an enterprise are organised, measured, managed 

[management is a process], and conducted as a process. 

5. People are regarded as the essence of an enterprise, and their full 

involvement enables their knowledge and experience to be used for the 
mutual benefit of themselves and the enterprise. 

6. A systems approach is used to identify, understand and maximise the 

effectiveness of the activities that define the enterprise. 

7. Key suppliers are identified as important stakeholders, and relationships 
established enhance the competitive advantage of both organisations. 

Foley (2004) used the same set of literature, assumptions and ideas to refine his ‘theory 

of quality management’, and subsequently presented it as follows: 

The business enterprise will act to satisfy the needs and expectations of its 
shareholders. The business aim of long-term success will be accomplished if 

management acts to optimise quality of product and service to customers, 
subject to meeting the needs and expectations of non-customer stakeholders.  

He examined his theory of quality management against a set of ‘good’ theory criteria 

and, based on evidence from the literature, claimed that there was good support. 

However, unlike the theory by Anderson et al. (1994), no substantive and independent 

empirical data to test Foley’s theories of quality management were provided. 
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3.5 Validation of TQM Theories 

Quine and Ullian (1980) wrote that, for a theory to be a ‘good’ theory, it needs to meet 

two conditions. First, it must adhere to the formal definition of theory (i.e. have 

definitions, specify a domain, show relationships and make predictions). Second, it 

needs to possess the common set of virtues for a theory, namely: 

Uniqueness: One theory must be differentiated from another. If two theories are 

identical, they should be considered a single theory. This virtue directly applies 
to definitions of concepts since definitions are the most elemental of building 
blocks for theory. 

Conservatism: A current theory cannot be replaced unless the new theory is superior in 
its virtues. Therefore, current theory is not rejected for the sake of change. This 

criterion is needed so that when a new theory is proposed, there is good reason 
to believe that all other theories are lacking in some virtue. 

Generalisability: The more areas that a theory can be applied to makes the theory a 

better theory. If one theory can be applied to one type of environment and 
another theory can be applied to many environments, then the second theory is a 

more virtuous theory. 

Parsimony: The parsimony virtue states that other things being equal, the fewer the 
assumptions, the better. If two theories are equal in all other aspects, the one 

with fewer assumptions and fewer definitions is more virtuous. This virtue also 
includes the notion that the simpler the explanation, the better the theory. This 
virtue keeps theories from becoming too complex and incomprehensible.  

Fecundity: A theory that is more fertile in generating new models and hypotheses is 
better than a theory that produces fewer hypotheses and models. Theories that 

expand the area of investigation into new conceptual areas are considered 
superior to theories that investigate established research areas.  

Internal consistency: Internal consistency means the theory has identified all 

relationships and gives adequate explanation. Internal consistency refutation 
means that the theory logically explains the relationships between variables. The 

more logically the theory explains the variables and predicts the subsequent 
event, the better is the theory. 

Empirical risk: Any empirical test of a theory should be risky. Refutation must be 

possible if a theory is to be considered ‘good’ theory. If there are two competing 
theories, the theory that predicts the most unlikely event is considered the 

superior theory. In the opposite case, if a theory only predicts a very likely event 
then it is not seen as a valuable theory. 

Abstractness: The abstraction level of theory means it is independent of time and space. 

It achieves this independence by including more relationships. The abstraction 
level means it is better to integrate many relationships and variables into a 

larger theory. If one of two competing theories integrates more internally 
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consistent concepts, it is more virtuous than a theory that integrates fewer 
internally consistent relationships. 

To determine if the theories of quality management by Anderson et al. (1994) and Foley 

(1999) are sound and valid, they were tested against the ‘good’ theory conditions. The 

result of this assessment is as given by Singh (2003) in Table 3-1. 

Both Anderson and Foley explicitly expressed the need for further refinements to be 

made to the theories, which they proposed be achieved by further empirical research. In 

this endeavour, an important issue was to resolve whether the two theories define TQM, 

in the same context. According to Singh (2003), it is clear from the contents that they 

represent different aspects. The Anderson et al. (1994) theory takes the ‘micro’ 

perspective and aims to explain how rather narrowly defined organisational concepts are 

interrelated. On the other hand, the theory by Foley (1999) takes a broader ‘macro’ view 

and postulates an expansive link between quality and long-term value.  

However, on closer examination, the two theories can be combined to form a holistic 

all-embracing single theory of quality management. The theory by Foley (1999) 

suggests a link between quality and value, but it is weak on the actual mechanics of 

achieving this link. On the other hand, the theory by Anderson et al. (1994) deals with 

internally focused organisational concepts, but it lacks external rationale. By combining 

the core aspects of the two theories, the Foley theory receives a more coherent internal 

structure, while the Anderson et al theory achieves a more balanced external grounding. 

The result is a potentially comprehensive theory of quality management (Anderson et 

al., 1994; Singh, 2003). 
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Table 3-1: Assessment of Proposed Quality Management Theories 

Theory virtue How well do the proposed theories meet the ‘good’ theory conditions 

(Anderson et al., 1994) (Foley, 1999) 

Uniqueness This is a unique theory of management that 

causally relates leadership, organisation 
system, process outcomes and customer 

satisfaction. It is sufficiently different from the 

scientific management paradigm.  

This is a unique enterprise level theory that 

explicitly links quality to long-term value. 
(Other theories have placed significantly less 

emphasis on quality as a determinant of value).  

Conservatism No new concepts are introduced. All concepts 

are well defined, grounded in literature and 

empirically confirmed.  

Concepts are not new and not explicitly defined, 

perhaps because generally excepted 

interpretations are assumed. 

Generalisability This theory is based on Deming’s management 
method, conceptually grounded in the USA 

view of quality and empirically validated with 

data from USA and Italian manufacturing 

plants.  

This theory is developed by Australian 
practitioners and conceptually grounded in 

Western business literature. Best suited to the 

needs of enterprises based in Western countries. 

Fecundity This theory describes four propositions that 
specify the relationships among the concepts. 

Evidence from the literature is provided to 

support these relationships, but considerable 

scope still exists to confirm these. Therefore, 

the relationships offer new areas for research.  

Directly relating quality and long-term value of 
the enterprise is a significant paradigm shift. 

The explicit causal link between quality and 

long-term value is an under-researched area with 

the literature still mainly conceptual and 

exploratory in nature. 

Parsimony This theory contains some complexity in that 

seven concepts are defined and at least four 
relationships are proposed. 

This theory is reasonably parsimonious. A 

simple direct relationship between the two 
principle concepts (quality and long-term value) 

is specified. However, these concepts are very 

broad and potentially ambiguous. Also, the 

parsimony of the theory is reduced by a set of 

seven assumptions to explain the theory. 

Internal consistency Considerable effort has been made to explore 
the conceptual basis of the relationships 

postulated in the theory. However, empirical 

testing using survey data from the USA and 

Italy have shown that some of the relationships 

may be weak. 

While there is growing empirical evidence to 
suggest a good fit between quality and value, the 

assumptions of the theory cloud, and the 

conceptual relationships. No independent 

empirical data have been presented to back this 

theory. 

Empirical Riskiness This theory provides sufficient scope for 

falsifiability. All relationships were specified 
prior to empirical testing. Subsequent 

empirical tests produced some results slightly 

contrary to predictions. 

The descriptions of the assumptions are not 

sufficiently well drawn to subject the theory to 
simple empirical validation. While the 

relationships between concepts are stated as 

justified, there are doubts about the ease with 

which the relationship can be falsified.  

Abstractness The abstractness of this theory is relatively 

low. Concepts, domain, relationship and the 

expected outcome are well described. While 
mention has been made about scientific 

management method and ‘readaptation’ theory , 

no attempt has been made to fuse this theory 

into other organisational theories. 

This theory has a reasonably low abstractness 

level. It attempts to relate two broad and vague 

concepts of quality and value. Some abstraction 
is provided by the set of seven assumptions that 

act as contingency factors. Little concerted 

attempts have been made to show how this 

theory inter-relates with other existing theories.  

3.6 TQM - Management umbrella perspective  

Through separate studies by a number of researchers (e.g. Baker (2003); Black and 

Porter (1996); Bou-Llusar et al. (2008); Foster and Jonker (2003); Mann and Grigg 

(2006), and Singh (2003)), and as defined in the ABEF document (SAI-Global, 2007), 

TQM, per se, is considered from a strategic view as an all-encompassing management 

umbrella. However, the empirical support for this universality was not conclusively 

positive, as expected, and varied with the differing approaches that have evolved over 
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the past decades. Moreover, in reviewing these, a search of the literature found that the 

geneses of many significant, but congruent, approaches have similar underlying 

elements. For example, Baker (2003), Bou-Llusar et al. (2008), and Singh (2003) found 

that the differing aspects of TQM had differing degrees of empirical support. In 

studying the nature of the drivers and enablers of TQM, the evolved approaches were 

addressed separately to determine the interrelationship between their drivers, enablers 

and organisational outcomes (results).  

A broad range of the differing aspects of many management related studies, from a 

large number of researchers, were considered. Within these studies, a common thread 

showed that the driver, enabler and result elements of the differing approaches share 

similar attributes, which are interrelated. However, the driver and enabler elements do 

not contribute to organisational results in isolation from each other.  

To address TQM driver, enabler and result elements, numerous studies were reviewed 

(Ahire et al., 1996; Alsene, 1999; Anderson et al., 1995; Anderson et al., 1994; Anokhin 

et al., 2011; Badri et al., 2006; Baker, 2003; Balbaster Benavent et al., 2005; Baldrige, 

2008; Balogun and Jenkins, 2003; Barson, 1997; Beattie and Sohal, 1999; Becker and 

Huselid, 1998; Beechner and Koch, 1997; Bergquist, 2008; Black and Porter, 1996; 

Blanchard, 1993; Bou-Llusar et al., 2008; Bou-Llusar et al., 2005; Calvo-Mora et al., 

2005; Churchman and Craig, 2002; Curkovic et al., 2000; Dahlgaard-Park, 2008; 

Davidson and Stern, 2004; Dereli et al., 2011; EFQM, 2008; Foley and Zahner, 2009; 

Foley, 1999; Foley et al., 2007; Foster and Jonker, 2007; Geraedts et al., 2001; 

Ghobadian and Gallear, 2001; Ghosh et al., 2003; Grandzol and Gershon, 1997; Grant, 

1996; Green, 2006; Hafeez et al., 2006; Ho, 1994; Hoque, 2003; Idris and Zairi, 2006; 

Irani et al., 2004; Jonker, 2002; Kanji and Sa, 2007; Kanji, 1998; Lee et al., 2003; 

Leonard et al., 2002; Manzini et al., 2011; McCarthy and Greatbanks, 2006 ; Meegan 

and Taylor, 1997; Norreklit, 2000; Paulk, 1995; Peyman et al., 2006; Pojasek, 2007; 

Prajogo and Sohal, 2001; Prajogo and Sohal, 2004; Prakash, 2006; Rahman and 

Bullock, 2005; Rai et al., 1996; Rungtusanatham, 1998; Salmador et al., 2008; Samson, 

1997; Sharma, 2006; Singh, 2003; Singh, 2008; Slocombe, 1998; Smith and Singh, 

2006; van der Bij and Broekhuis, 1998; van der Wiele et al., 2011; Watson and 

Korukonda, 1995; Wilkinson and Dale, 2002; Wilson, 1998; Wu, 2010; Yang, 2009; 

Yoo et al., 2006; Yoshida, 1995; Yusuf et al., 1999; Zeng et al., 2007).  
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From the above studies, Singh (2003) was not alone when he concluded more 

succinctly, with empirical evidence, that an integrated TQM model would facilitate the 

congruent requirements of a holistic approach to the ‘theory of management’.  

3.7 TQM Elements 

Chapter 1 introduced the notion that TQM elements were grouped into one of three 

categories: ‘Drivers’; ‘Enablers’ and ‘Results’. The ‘Drivers’ were considered as factors 

that position an organisation in the external environment, for example, ‘Customers’ are 

considered as ‘Drivers’. The ‘Enablers’ are the processes, tools and approaches that 

support ‘goals and objectives’. The ‘Results’ are the measures of success achieved. 

These category assignments were derived from the overall category definitions in ABEF 

2007 (SAI-Global, 2007).  

When reviewing these elements, rather than as a set of discrete functional segments, 

they are considered collectively. Together the elements provide a holistic view of the 

organisation. For example, ABEF Category 4 'People' (Human Resources in the 

MBNQA, and Personnel in the study model) deals with more than just the conventional 

human resources (HR) function. It provides a view of the whole of an organisation, 

from the complete perspective of people (human resources). Similarly, Category 1 

‘Leadership’ addresses the entire perspective of formal and informal leadership across 

the organisation, rather than a limited view of who is in charge (SAI-Global, 2007). 

3.7.1  Drivers Overview 

The Leadership, Customer and Market categories are the Drivers for all the other 

components of the ABEF. Leadership ‘drives’ or sets the direction for the organisation 

by focusing on Customers, Markets and desired performance (i.e. intended business 

results). Implicit in this is the key principle of designing the ‘For-Profit’ organisation to 

deliver value to its markets and stakeholders. From these, the driver elements for the 

study model are Top Management/Leadership; Customers; Suppliers, and Competitors.  

3.7.2  Enablers Overview 

In line with its intended directions and performance goals, the Strategy, Planning and 

People categories are shaped by ‘Drivers’, and support the processes that enable the 

organisation to achieve its objectives. As an ‘Enabler’, the Information and Knowledge 

Category weaves through all other Categories, connecting all aspects of the 
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organisation. Furthermore, the strategic use of knowledge and information in 

understanding the external environment is fundamental to organisational success, 

evaluation of strategies, modelling, monitoring performance, and evidence-based 

organisational development. Additionally, the Process Management, Improvement and 

Innovation category is shaped by the ‘drivers’, supported by ‘enablers’, and focus on 

how to achieve success and sustainability. This category describes the management and 

improvement of processes, which are the operational system for the organisation. The 

products and services are the main outputs from these processes. The enabler elements 

for the research model  the Wider and Local Community; Economic Conditions; Market 

Conditions; Environmental Conditions; Personnel; Information and Communication 

System, and Processes. 

3.7.3  Results Overview 

The Success and Sustainability category deals with organisational outcomes. To 

improve its performance, a ‘For-Profit’ organisation works on the design of, and 

interrelationship between, the other six ABEF categories. The result elements derived 

for the study model are Product Quality, Customer Satisfaction, Organisational 

Performance, and Community Relations.  

3.8 TQM Management Approaches 

Many of the studies in Section 3.6 contribute to the belief that approaches to TQM can 

be collected into one of three differing approaches. A study by Singh (2003), and as 

supported tangentially by Baker (2003) and Bou-Llusar et al. (2008), found that 

differing approaches to TQM have evolved over the decades. These were grouped into: 

1. Standards approach: compliance with the International management standard(s) 

ISO 9000 series.  

2. Elemental approach: promoted by many of the quality practitioners, consultants 

and professed experts in the quality management field. 

3. Prize-criteria approach: alignment with ABEF or like models for organisational 

excellence. 

Aspects of each of these evolved approaches are reviewed separately in the following 

sections. This review includes the degree of empirical support found in the literature for 

each of the three approaches. The resultant empirical data for each of the approach 
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model elements by Singh (2003) are considered and validated with data from other 

studies. These studies include Baker’s (2003): ‘TQM Practice and Theory–A Meta-

Analysis of Empirical Studies’, and Bou-Llusar et al.’s (2008): ‘An empirical 

assessment of the EFQM excellence model: Evaluation as a TQM framework relative to 

the MBNQA model’. In both these studies, the researchers critically examined and, 

from their Meta-Analysis, collated the results of many other studies. A selection of 

these studies, with a summary of empirical evidence, provided positive correlation to 

the encompassing TQM driver, enabler and result elements. A selection of these studies 

are tabulated as Tables A-1 and A-2 in Appendix I. 

3.9 Standards-Based Approach 

3.9.1  Introduction 

Originating in World War II, the massive industrial mobilisation needed to support the 

war effort, which required better interchangeability and reliability of parts for the 

production of war materiel. To meet this need, the USA produced ‘standards’, which 

focussed on statistical methods to control the quality of equipment.  

From this came the need for an independent, consistent, reliable, transportable and 

economical system for recognised standards that could be applied across country 

borders. Which led to the establishment of a Technical Committee, ISO-TC 176, by the 

International Organisation for Standardization (ISO). This organisation developed the 

ISO 9000 series of quality management and assurance standards. These standards were 

first published in 1987, given some minor revisions in 1994, a major restructure and 

update in 2000, and further minor changes in 2008.  

During 1987, a ‘review of standards, accreditation, quality control and quality assurance 

in Australia’ by an Australian Parliamentary Senate Enquiry, reported by Foley (1987) 

to parliament, stated that the quality-related infrastructure needed strengthening. 

Through the release of this report, the use of ISO 9001-2-3 was made mandatory for 

suppliers to Australian Defence, and other Australian Federal and state governments. 

This led to a substantial increase in the number of registrations to ISO standards. 

Further impetus for greater international adoption of the ISO 9000 series was provided 

in 1992 by the European Union (EU). The EU replaced the myriad of national standards 

with the ISO 9000 series in order to harmonise its industry policies in preparation for 



Chapter 3: Literature Review-TQM 

53 

closer economic and political integration (Kirchenstein and Blake, 1999). Further, the 

EU made ISO 9001 mandatory for suppliers of medical, pharmacological and other 

safety critical products. It also made it desirable for many other classes of products. 

Suppliers based in areas outside the EU, particularly in Asia and the USA, took this as a 

cue that it was compulsory to be ISO 9001/2/3 compliant in order to export to Europe 

(Ebrahimpour et al., 1997). The ISO 9001 certifications were firmly established as the 

globally implemented standard for providing assurance to satisfy quality requirements, 

and enhance customer satisfaction in supplier-customer relationships (ISO, 2011).  

Figures by ISO (2006) in December 2006 showed that 897,866 ISO 9000 certificates 

had been awarded in 170 countries. This number was an increase of 123,999 certificates 

over the previous year, with companies in nine more countries also becoming 

registered. China had the highest number of certificates issued (162,259), followed by 

Italy (105,799) and Japan (80,518). In Australia, in December 2006, there were 17,444 

certificates issued. Certification figures continue to fluctuate and, although it is up from 

the previous survey years, it is still less than its peak in the 1990s. However, with the 

continuing interest shown by organisations in the USA, the Asian region, in particular 

China, and other European countries means that the spread of ISO 9001 registration is 

likely to continue for some time. By the end of December 2009, at least 1,064,785 ISO 

9001 certificates had been issued in 178 countries and economies. The 2009 total 

represents an increase of 81 953 (+ 8 %) over the 2008 total, which was 982,832 in 176 

countries and economies. The 2009 ISO Survey of Certifications showed that the ISO 

9001 had become a global benchmark, topping over one million certifications (ISO, 

2011). 

3.9.2  ISO 9001 Structure 

The year 2000 revision of the ISO 9000 series involved major changes to the structure 

of ISO 9001, with some changes to the terminology. However, the essential 

requirements of earlier versions were retained. The structural changes consisted of 

consolidating the previous standards, which formed the 1994 series version into three 

primary standards: ISO 9000:2000-Quality fundamentals and vocabulary; ISO 

9001:2000-Quality Management Systems-Requirements; and ISO 9004:2000-Quality 

Management Systems-Guidance for performance improvement. A reduction in the 

scope of the ISO 9001:2000 requirements permitted the tailoring of the needs of 
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particular organisations to apply, instead of having to choose between ISO 9001, ISO 

9002 and ISO 9003, as before.  

ISO 9004:2000 is the quality management system standard that drives organisations 

toward business performance improvement and forms a consistent pair with 

ISO 9001:2000, with the same sequence and numbering. The standards are also 

compatible with the ISO 14001 environmental management standards (ISO, 2006). 

Other changes were in the use of the term ‘organisation’ instead of ‘supplier’, and the 

use of the phrase ‘product and service’ instead of using ‘product’ to include ‘service’. 

Figure 3-1: ISO 9001:2008 Model process-based quality management system 

 
Source: (ISO 9001, 2008) 

In terms of content and structure, the change to a ‘process approach’ has meant that the 

ISO 9001 now had four main sections. These sections being: (1) management 

responsibility (policy, objectives, planning, quality management system, management 

review); (2) resource management (human resources, information, facilities); (3) 

product measurement (customer satisfaction, design, purchasing, production); and, (4) 

measurement, analysis and improvement (audit, process control, continual 

improvement). In addition, ISO 9001: 2008 now had an increased focus on customer 
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satisfaction, continual improvement and training awareness. The applicable model, as 

extracted from ISO 9001: 2008, is shown in Figure 3-1, above (ISO, 2008).  

3.9.3  ISO 9001 Features 

The ISO 9000 standards have some distinctive design features, namely: a consistent 

approach to certification; a focus on the quality of processes, not products; and the 

universal, non-prescriptive style. 

Organisations can gain certification for implementing the standard. However, the ISO 

and national standards bodies of the member countries do not take direct responsibility 

for how well organisations implement the standards. This task is done by third-party 

bodies known as registration organisations. In Australia, the Joint Assessing Service of 

Australia and New Zealand (JASANZ) provides formal recognition to specialised 

bodies (accreditation bodies), which register and provide third party certification to ISO 

9001 (or ISO 14001). In implementing ISO 9001, organisations are required to 

demonstrate that their quality processes are well developed and followed. The standard 

assumes that having stable, well-defined processes prevent mistakes, encourage 

consistency and develop confidence in quality management. Proponents of ISO 9001 

claim that it is a template for the management of quality issues that can be universally 

applied, irrespective of organisation size, industry, national conditions, and other 

contingent factors (ISO, 2000). The standards are written in a general, non-specific style 

that can be widely interpreted to suit specific needs. They require organisations to have 

processes to ensure that quality is maintained, without explicitly mentioning the tools, 

techniques and methods used to achieve compliance. However, the claim that ISO 9001 

is a universal and contingent duality confounds many traditional organisational 

theorists, who consider universality and contingency to be mutually exclusive concepts, 

representing two ends of a continuum of how the quality management field is viewed 

(van der Bij and Broekhuis, 1998).  

3.9.4  Implementation 

The process involved in implementing the ISO 9001 standard in an organisation 

typically involves a four-step process, namely, core business activities of the 

organisation: 

1. Determine if and how the standard would complement them. 
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2. Decide on the scope of the activities that need to be covered. 

3. Produce the needed documentation (quality manual, process documentation and 

work instructions), as applicable. 

4. Arrange an accredited registration body to examine the process documentation 

(Step 3), and then audit the system to verify what actually happens within the 

organisation.  

If, in the opinion of the assessors, the documentation properly reflects the processes, 

which are considered compliant with ISO 9001, registration is granted. Further 

compliance audits and assessments are carried out periodically to maintain registration.  

Some authors have made recommendations about how the implementation p rocess can 

be successful (Douglas et al., 1999; Heras-Saizarbitoria et al., 2011; Kanji, 1998). These 

recommendations are usually prescriptive and include: the support and commitment of 

the top management (being vital); the engagement of all personnel; and the drawing up 

of long-term time plans. Certification is part of a TQM strategy, along with 

documenting the present situation; performing the work; engaging qualified people to 

interpret the standard; using existing processes at the beginning; preparing a common 

plan of action for the different functions; conducting internal audits of the work; and, 

distributing responsibility to line managers (Douglas et al., 1999). 

3.9.5  Discussion 

The benefits of ISO 9001 registration are analysed in terms of the expectations and 

motivations of the implementing organisations, and the actual benefits that accrue. The 

publishers of the ISO 9001 standard claim that organisations, which implement the 

standard, derive a large number of benefits from its implementation. The primary aim of 

the ISO 9000 quality systems standards is to engender a greater sense of quality, and 

reduce the perceived need for quality audits by the customer. This outcome is achieved 

by enabling organisations to have confidence in the consistency of quality performance 

(Feng and Samson, 2008; Fotopoulos et al., 2010; Lee and Yu, 2009; Singh, 2008; Zeng 

et al., 2007).  

Evidence by Buttle (1997), and Lee and Yu (2009), identify the benefits realised as: 

reduced costs; elimination of expensive and time-consuming second-party audits; 

reduction in customer complaints; more and increasingly satisfied customers; increased 
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manufacturing yields; increased consistency of process; engaged; increased on-time 

delivery; cycle time reduction; improved in-house communication; less employee 

accidents; and, better internal co-operation (Beattie and Sohal, 1999; Leung et al., 1999; 

Taylor and Wright, 2003).  

However, studies by Carr et al. (1997), Rahman and Bullock (2005), and Terziovski et 

al. (1997) have shown that changes within organisations resulting from registration to 

ISO 9001 are inconclusive, and do not support the claim that having ISO 9001 leads to 

improved financial performance.  

ISO 9001 has several strengths, for example, the universal nature of its application, 

provision of a sound quality assurance system, and a common language for international 

trade. Moreover, it is acknowledged that the actual quality system, required for an ever-

competitive business climate, may far exceed the requirements, elements and 

procedures of the ISO 9000 series standards (Meegan and Taylor, 1997). Additionally, 

Ho (1994) questions whether enterprises are developing an effective quality 

management system, or only seeing the goal of a marketing logo (Taylor and Wright, 

2003). Although ISO 9001 does address a number of issues (such as customer 

satisfaction, training as part of human resources development and continual 

improvement), there is concern that these may not be comprehensive enough (Feng and 

Samson, 2008). In addition, the practical difficulties faced by ISO 9001 relate to the 

costs of achieving and maintaining registration, which are seen as expensive and time 

consuming and, thus are somewhat problematic. Further, difficulties also result from the 

failure of top management to overcome their persistent misunderstanding of its purpose 

for pursuing registration, and the negative influence this has on bureaucracy and lead 

times (Beattie and Sohal, 1999). Also, the vagueness associated with the registration 

process leaves ISO 9001 open to abuse by parties with vested interests (Singh and 

Smith, 2006).  

3.10  Elemental Approach 

3.10.1  Introduction 

The elemental approach to TQM implementation is a term applied to an assorted range 

of approaches developed by quality ‘gurus’, consultants, governments, academics, and 
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quality related professional bodies, as well as other ‘management’ authors and 

researchers.  

A number of leading consultants, as the quality ‘gurus’, provided the initial impetus for 

the development of this approach. As noted previously, these gurus include: 

Deming (1986), Juran (1986), Crosby (1979), Feigenbaum (1986), and Ishikawa (1986). 

Based on their experiences, the proclamations made through their writings and speeches 

about their own version of what has become known as TQM, for instance: Deming’s 14 

points; Juran’s 10 steps and trilogy, and Crosby’s 14 points. These attributes were well 

documented in a study by Baker (2003). He found that most of the pronouncements 

were taken up by their respective followers of the gurus as ‘keys to success’, with little 

critical analysis. Moreover, at about the same time, management consultants, 

practitioners and quality professional bodies, through their experiences, started to 

describe what they thought were the key elements of quality management. These were 

sourced mainly from case studies and the results of explorative surveys (Ahire et al., 

1996; Baker, 2003; Bou-Llusar et al., 2008; Singh, 2003). 

Further, policymakers have assisted specific sectors of industry, after having realised 

the potential of this approach. Special funds for programs were made available for 

workplace development. For example, in 1988, the Australian government released its 

own TQM program initiative to reduce the declining manufacturing base. Through the 

introduction of the ‘World Competitive Manufacturing (WMC) program’ monies were 

released by the National Industry Extension Service (NEIS). By 1990, this government 

sponsored TQM initiative had been delivered to more than 400 Australian companies 

(Department of Industry, 1990). Eventually, this NEIS programme was overtaken by 

other government initiatives, and was discontinued. 

Academic interest was relatively slow and late. The initial attention was also focused on 

case studies. It is only in the past couple of decades that some serious attempts have 

been made to identify the critical components of quality management (Baker, 2003; 

Black and Porter, 1996; Feng and Samson, 2008; Foley and Zahner, 2009; Grandzol and 

Gershon, 1997; Hafeez et al., 2006; Hoque, 2003; Jonker, 2002; Jung and Wang, 2006; 

Leonard et al., 2002; Rahman and Bullock, 2005; Rungtusanatham, 1998; Taylor and 

Wright, 2003; Terziovski et al., 1997; Yoshida, 1995). 
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The elemental approach consists of a myriad of approaches that emphasise the 

importance of some aspects of quality management, as promoted by individual parties, 

usually with some form of vested interests. However, as yet, no single approach has 

achieved ascendancy over others (Baker, 2003; Foley and Zahner, 2009; Jonker, 2002; 

Sharma, 2006; Singh, 2003). 

3.10.2  Structure 

In comparison to the standards-based and prize-criteria approaches, the elemental 

approach has the least level of consistency, coherence and consensus about its contents 

and structure. Despite this, two characteristics about the structure have emerged. First, 

the elements are frequently presented as lists, key items or success factors. These lists 

are purported by the proponents to be developed from long experience and ongoing 

observation by the gurus, practitioners and consultants, and a number of scientifically 

developed empirical and theoretical studies (Baker, 2003; Foley and Zahner, 2009; 

Jonker, 2002; Sharma, 2006; Singh, 2003). Second, it is not usual to present a 

framework to show the inter-relationships between the elements or the strength of these 

relationships. When inter-relationships between the elements are discussed, the common 

prescription is that all elements are equally important and synergistically related 

(Yoshida, 1995). If one or more elements are not implemented, the risk of failure is 

heightened. While this synergistic view has been disputed by Terziovski et al. (1997) 

and Yoshida (1995), the essential features of these inter-relationships remain that they 

are simplistic, additive and linear in nature. 

Unlike the other two approaches, where the contents are explicitly stated, the situation 

for the elemental approach is not clear. The myriad of consultants, practitioners and 

academics, who have different experiences, use different terminologies, operate in 

different sectors and use disparate validation methods, have led to a wide range of 

elements being presented (Baker, 2003). However, a set of core concepts that underpin 

the elemental approach was extracted by Baker (2003), namely: 

Top management leadership: The elemental approach reinforces Deming’s insistence 

that top management be responsible for all facets of operations, provide 

leadership, and develop plans and strategies. Matters relating to quality are 

singled out for special top management consideration. In terms of style, top 

management is expected to develop a participative, inclusive style of 
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management. In itself this is interesting as, from personal experience; Deming’s 

manner could be best described as being confrontational.  

Customer focus : As is the case with the other approaches, the elemental approach also 

considers customer focus as a central pillar of TQM. This assumes that increased 

profits naturally follow when customers are satisfied with the products and 

services. 

Employee role : This element suggests that organisations are most effective and 

productive if congenial and harmonious relationships exist between workers. An 

‘open’, participative culture is advocated. Strong emphasis is placed on 

teamwork.  

Supplier relations : The TQM school of thought is that it is more advantageous to have 

a few long-term and reliable suppliers than to have many competing suppliers. 

These suppliers should be decided on the quality of products, strategic fit and 

mutually beneficial interests, instead of just deciding on price alone. Playing 

suppliers off against each other, antagonistic and adversarial attitudes are seen as 

poor management of supplier relations. This is also true for the other 

approaches. 

Analysis of Competitor behaviour: The proponents of the elemental approach also 

strongly favour quality, ahead of cost, flexibility and delivery, as the basis for 

competition. Quality becomes the key consideration for dealing with 

competitors. Accordingly, organisations need to analyse competitor behaviour 

and develop appropriate reactions.  

Information and communication systems: An efficient and effective information and 

communication system is regarded as the bedrock upon which all other elements 

are built. Information needs to be collected, analysed and disseminated in a 

timely manner to all relevant parties. This is also a requirement of the other 

approaches. 

Continual improvement of process: Along with customer focus, employee relations, 

continual improvement of operational processes is seen as the third pillar (Lee 

and Chuah, 2007). This element suggests that incremental improvements are 
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better than radical accelerated improvement approaches, such as business 

process reengineering (Baker, 2003). 

There are considerable inter- linkages between the elements listed above, giving rise to 

synergistic effects. Examples include: participative management style where top 

management leadership encourages greater employee involvement; an effective and 

efficient information and communication system assists all other elements; and a stable 

and proactive workforce combine well with long-term, reliable suppliers to enable 

continual improvement of operations (Collins, 2001, Hubbard et al., 2007, Baker, 2003, 

Foley and Zahner, 2009).  

3.10.3  Main Features 

The main aspects of the elemental approach are an informal, and internally centred 

problem-solving focus, with ad hoc implementation and evidence for empirical and 

theoretical validity. This is especially so for those elements identified and validated 

through academic research (Baker, 2003, Singh, 2003). 

Unlike the other approaches, implementation of the elemental approach is generally low 

key. Further, there are no certification or award presentations involved. Organisations 

pursue the implementation of some or all of the elements, as they consider their impact 

on their operations and customers. The motivation for implementing the elemental 

approach is usually internally driven and aimed at solving some specific problems or 

improving the process. Another distinct characteristic of the elemental approach is the 

ad hoc nature of implementation. There is no set order in which the elements are 

implemented, and there is no minimum extent for the implementation (Ahire et al., 

1996; Baker, 2003; Black and Porter, 1996; Foley and Zahner, 2009). A meta-analysis 

by Baker (2003) identified numerous studies that examined the elements of TQM as 

individual entities. These consist of conceptual, theoretical and empirical examinations. 

The literature also reveals a growing body of element (groups) (Ahire et al., 1996; 

Chong and Rundus, 2004; Cua et al., 2001; Leonard et al., 2002). Of particular 

significance are the attempts by Leonard et al. (2002) and Gallear and Ghobadian 

(2004) to identify groups of elements using epistemologically well-designed studies.  
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3.10.4  Implementation 

Unlike the other approaches, with no universal implementation template, contingency-

based approaches are used (Baker, 2003; Cua et al., 2001; Leonard et al., 2002). Due to 

the large range of activities in the elemental approach, implementation takes many 

forms, depending on the ideas and specific problems that the implementing organisation 

wants to address. In practice, organisations using the elemental approach carry out an 

analysis of their operations, processes and systems to identify areas of weakness. Then 

they develop ways to deal with these. Frequently, the specific methods, tools and 

techniques are internally developed, while based on the general principles advocated by 

consultants, practitioners, academics, or quality based organisations like the AOQ, 

ASQ, or the EFQM. The EFQM toolbox being a particularly useful collection of quality 

methods, tools and techniques (EFQM, 2003).  

3.10.5  Discussion 

There are several advantages for employing the elemental approach. These include the 

scope to customise implementation to suit their own requirements; greater efficacy and 

veracity of the approach given to various elements; promotion and involvement by 

senior management; and the internally driven motivation aimed at solving problems and 

improving process. In choosing to concentrate on a few selected elements appropriate to 

the organisation, the restrictions imposed by the more holistic frameworks of the other 

approaches are avoided. Organisations are free to decide the order in which the elements 

are implemented, the style of implementation (simultaneous or sequential), and the 

extent of implementation. As a result of this customised implementation of particular 

elements, organisations are able to develop systems to the extent that suit their own 

requirements, and the quantity of resources they wish to commit.  

While the elemental approach offers some benefits, there are also some disadvantages. 

These include the lack of an integrated and systemic approach; and the absence of a 

formal guiding infrastructure, as exists with the other approaches. The elemental 

approach concentrates on a few key elements only, possibly at the neglect of others, and 

can be considered a sub-optimised and quite narrow view of TQM and, accordingly, has 

little support. Nevertheless, there are supporters, a diverse grouping consisting of 

consultants, practitioners and some academics, who advocate seemingly similar 

positions, but without reference to each other. This lack of congruence has led to 
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significant difficulties and the lack of wider support; this situation not being helpful in 

the promotion of TQM to the wider community.  

3.11  Prize-Criteria Approach 

3.11.1  Introduction 

The prize-criteria approach to quality management had its genesis in Japan in the 1950s. 

Union of Japanese Scientists and Engineers (JUSE)  instituted a series of prizes aimed at 

recognising contributions by individuals and companies to quality management. In this, 

the highest award, the Deming Prize10, spread quality related ideas within Japanese 

industry. By the 1980s, the benefits from this award led many Japanese organisations 

becoming highly interested in winning (Landesberg, 1999; Yoshida, 1995).  

Having observed the positive effect of the Deming Prizes, a number of countries began 

their own quality awards to encourage their industries to strive for quality and business 

excellence. Among the most notable being the MBNQA, in the USA in 1987, the AQA 

in 1988, and the EQA in 1991 (Baldrige, 2008; EFQM, 2008; Mann and Grigg, 2006; 

SAI-Global, 2007).  

When first created, the core values and concepts, criteria, award assessment procedures, 

frameworks and other logistical aspects were different for each country’s national 

awards, however, now there has been a convergence of these awards. (Mann and Grigg, 

2006). The MBNQA and the EQA remain the dominant and precursor seed models for 

many nations, regions and states. For example, Australia’s ABEF closely resembles the 

MBNQA.  

Over the past couple of decades, the award criteria have undergone numerous 

refinements and rationalisations. Now, they are considerably simpler in structure and 

style. Furthermore, in organisations looking for long-term success, and with the aim of 

achieving world-class status, a gradual shift has placed an emphasis on ‘frameworks for 

performance excellence’ rather than on ‘quality’. While the criteria were initially taken 

as frameworks for TQM implementation, the criteria evolved into models for enterprise, 

                                                 
10

 Many prominent Japanese corporations have won the Deming Application Prize, including Toyota 

Motor Co (1964), Fu ji Xerox (1980) and NEC Shizuoka (1990)   
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organisational or business excellence and, accordingly, they have become more general 

in their description (Mann and Grigg, 2006). 

3.11.2  The Award Framework 

The documentation of the typical quality award frameworks derived their origin as a 

means of grading perceived successful organisations through a common evaluation and 

grading methodology, rather than as successful management models. From this grading, 

the organisations vying for a national quality award were ranked. However, over the 

past decades, through the continued review of the framework being used for self-

assessment; the application and review by practitioners, consultants, and lately 

academia, developed the prize-criteria award frameworks into a more holistic 

framework.  

Many national award frameworks are based on similar, if not identical, criteria. The 

criteria include: a description of the award; the core values and concepts; a list of the 

criteria items with detailed associated elements; a framework of how the criteria items 

are interrelated; an explanation of how applicants would be assessed against each of the 

criteria; an assigned numerical score for comparison with other organisations vying for 

the applicable award, and other logistical considerations.  

Further, most award schemes have consolidated lists of generic elements. For example, 

the ABEF has a set of categories (elements), based on the MBNQA (Mann and Grigg, 

2006; Reames, 1998). These elements are: 

Leadership: This category examines the leadership system of the organisation, and the 

personal leadership of senior leaders. It examines how senior leaders address 

values, company directions, performance expectations, focus on customers and 

other stakeholders, learning, and innovation. It also examines how the 

organisation addresses its societal responsibilities and support to key 

communities. 

Strategic planning: This category examines how the organisation sets strategic 

directions, and develops critical strategies and action plans to support the 

directions. It also examines how plans are deployed, and performance tracked.  
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Customer and market focus: This category examines how the organisation determines 

requirements, expectations, and preferences of customers and markets. It also 

examines how the organisation builds relationships with customers, and 

determines customer satisfaction. 

Information and analysis: This category examines the selection, management, and 

effectiveness of information and data supporting key organisation processes and 

action plans, and the performance of the management system.  

Human resource focus: This category examines how the organisation enables 

employees to develop and utilise their potential, aligned with its objectives. It 

also examines the efforts to build and maintain a climate conducive to 

performance excellence, full participation (engagement), and personal and 

organisational growth. 

Process management: This category examines the key aspects of process management, 

including customer-focused design, product and service delivery, support, and 

supplier and partnering processes. The category examines how key processes are 

designed, implemented, managed, and improved to achieve better performance.  

Business (Organisation) results : This category examines the performance and 

improvement in key organisational areas. These areas include: customer 

satisfaction; financial and marketplace performance; human resource results; 

supplier and partner performance, and operational performance, as applicable. It 

also examines performance levels relative to competitors.  

However, the extent to which the award criteria are prescriptive remains contentious. At 

the micro level, the criteria do not specify the use of any specific tools, techniques, 

methods or procedures to operationalise the core values and concepts. From this 

perspective, the awards frameworks are considered non-prescriptive. However, at a 

macro level, the criteria are prescriptive. For most of the core values and criteria items 

there are alternatives available, which are generally referred to as items (SAI-Global, 

2007). Additionally, by advocating a particular choice of item over another, the award 

criteria can be viewed as being prescriptive. For example, the leadership criterion of the 

awards promotes the adoption of a participative management style, without saying what 
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this might mean. In this broader sense, the awards are considered prescriptive (Singh, 

2003).  

The awards documentation provides pictorial representations of how the core values and 

concepts are operationalised through use of an ‘organisational excellence’ or quality 

award framework, in which the criteria items are interrelated as shown below in 

Figure 3 2. 
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Figure 3-2: ABEF, EFQM, and MBNQA Frameworks 

 

(1) ABEF 

(2) EFQM 

(3) MBNQA 

Source: (SAI Global, 2007) 

Source: (EFQM, 2008) 

Source: (Baldrige, 2008) 
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Over time, these frameworks have become more congruous in nature. The frameworks 

being similar in the elements addressed, and how they are causally interrelated. 

Figure 3-2 shows the frameworks for: (1) ABEF (SAI-Global, 2007); (2) the EFQM 

(EFQM, 2008); and (3) the MBNQA (Baldrige, 2008). These frameworks present the 

interrelationship of the elements.  

3.11.3  Framework Description 

The award framework and criteria for most nations have common features that 

collectively distinguish this approach from the other approaches. These include a 

periodical review of the frameworks and criteria; the multidisciplinary nature of teams 

that review criteria and assess applications; and the extent of formalisation and universal 

nature of the awards (Mann and Grigg, 2006). Collectively; all the frameworks reflect 

the holistic state of the TQM’s ‘Body of Knowledge’. For example, the early version of 

MBNQA was criticised by proponents of Business Process Re-engineering (BPR) for 

focussing too much on continual improvement at the expense of discontinuous or 

radical improvement (Singh, 2003). Through its annual review process, the award 

subsequently included this view in its criteria. In addition, the early version of MBNQA 

did not include the ‘results’ element.  

Observing its usefulness from the EFQA, the developers of MBNQA included this item 

into its framework. As a consequence of these periodic reviews, the groups consisting of 

policymakers, industry representatives and peak bodies, academia and quality-related 

professional associations, have further developed the criteria. Accordingly, the criteria 

have been made more relevant, current, and dynamic (Mann and Grigg, 2006). In the 

USA, for example, the MBNQA developed under the auspices of the Department of 

Commerce, and had significant input from practitioners, consultants and academicians. 

The arrangements for the initial development of the frameworks continue to be used for 

their periodic review. Importantly, the review of the MBNQA, the EFQM, and ABEF 

have led to the criteria being widely promoted as the state-of-the-art in ‘organisational 

excellence’.  

Moreover, in relation to the standards-based approach, promoters of quality awards 

claim that the frameworks are, by design, universally suited to all organisations, 

irrespective of their size, industry situation, national conditions and other intervening 

factors (Mann and Grigg, 2006). However, in order to make the award attractive to 
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different industry sectors, most award-giving bodies have devised separate awards for 

each of their target groups. For example, separate MBNQ awards are presented to 

organisations in the large commercial (manufacturing and service), small business, 

healthcare, education and public sector areas (McCarthy and Greatbanks, 2006 ). 

However, the award-giving bodies are adamant that one universal framework is 

applicable to all organisations in all industry sectors (SAI-Global, 2007, Baldrige, 2008, 

EFQM, 2008). 

3.11.4  Use of Prize-Criteria Framework 

Organisations make use of the award schemas in two ways. The first scheme is used by 

those organisations that feel sufficiently confident to formally apply and compete for 

the awards. The process of assessing applications for the awards are similar for all 

awards sectors (SAI-Global, 2007, Baldrige, 2008, EFQM, 2008). Interested 

organisations obtain copies of the award documentation and use them as guidelines to 

produce the initial application. When submitted, the applications are examined by 

multidisciplinary panels of award assessors, who produce shortlists of organisations that 

are potential winners. Site visits to those short listed organisation are carried out, 

usually by the same assessors who conducted the preliminary examination. These site 

visits verify the claims made in the application, and clarify issues important to the 

assessors. Each application is then rated on the assessment scale defined in the ABEF. 

After due deliberation, the winners for the various categories are announced (SAI-

Global, 2007). 

The second scheme uses the award framework and criteria for a self-assessment, which 

range from a full-blown mock application to a casual appraisal of the systems and 

process. The primary aim is to see how well (or poorly) organisations meet the criteria, 

so that improvements can be identified. The self-assessments are usually completed 

in-house, although consultants may be used. Most of the award-giving bodies provide 

documentation to assist the organisations with their self-assessment.  

3.11.5  The ADRI cycle 

The prize-criteria models are implemented using the ADRI cycle tool, as shown in 

Figure 3-3 (SAI-Global, 2007). For example, in conjunction with the ABEF, the ADRI 

cycle is used to design systems (Models) and processes that address the criteria (SAI-

Global, 2007). 
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Each of the elements of the ABEF model (see Figure 3-2) is assessed in four 

dimensions: Approach, Deployment, Results and Improvement (ADRI).  

Figure 3-3: The ADRI Cycle  

 

The Dimensions encourage organisations to follow the practice of having an approach, 

deploying it, assessing its effectiveness, and improving the approach across all aspects 

of the organisation. The ADRI dimensions are: 

Approach: Which identifies the organisation’s intent for that element; the 

thinking and planning it undertakes to design the strategies; and the 

processes and infrastructure to achieve the intent.  

Deployment: This identifies the activities actually happening.  

Results: Which demonstrate how measures or achievement associated with the 

approach are monitored. 

Improvement: This shows how the process of review and improvement of the 

approach and its deployment occur.  

3.11.6  Benefits 

Studies by Bou-Llusar et al. (2008), Wilson (1998), and Henrik (2004) confirm the 

effectiveness and usefulness of the awards. The benefits include: better financial and 

stock market performance; infrastructure through self-assessment and benchmarking; 

and the marketing potential from the prestige of the awards. Other studies established 

that, when announced, publicly listed winners gain abnormal share price growth (Singh, 

2003).  

Source: (SAI Global, 2007) 
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Furthermore, an Australian study by Hausner (1999), with access to the details of award 

applicants, showed that these had very good performance, both financial and non-

financial. By adopting the ABEF, award winners and finalists’ achievements included:  

 20% productivity increase in one year;  

 247% sales increase over two years;  

 600% increase in profits per employee in four years;  

 100% profit increase over two years;  

 66% reduction in lost time injuries in one year;  

 80% reduction in product defect rates over two years, and  

 11 % improvement in employee satisfaction in one year.  

Organisations use the award framework to conduct internal audits of management 

systems to establish what they are doing well and, more importantly, the areas that can 

be improved (Lee et al., 2003; MacLeod and Baxter, 2001; Mann, 2008; McCarthy and 

Greatbanks, 2006 ; Tito, 2007). Additionally, the award criteria provide useful 

improvement ideas (Hamilton, 2003; Reames, 1998).  

3.11.7  Discussion 

The prize-criteria approach peaked in the early 1990s, when the approach was initiated 

and widely promoted. Many organisations looked at TQM to learn how to implement 

quality, improvement and management practices. As multiple organisations gained 

experience and familiarity with the approach, TQM and quality award frameworks came 

to the attention of academia. Some of these researchers, e.g. Bou-Llusar et al. (2008); 

Ghobadian (1996), and Henrik (2004) found some shortcomings and deficiencies, such 

as: persistent doubts about financial performance of the award winners; doubts about 

credibility of the award process; limited view of determinants of business excellence; 

some logistical, operational implementation difficulties; some structural faults; lack of 

theoretical confirmation for the model; and, not catering for the needs of small and 

medium enterprises (SMEs).  

As discussed earlier, while some studies have shown that award applicants and winners 

have better performance than non-winners do, there remain doubts about this claim. 

These doubts being fuelled by the spectacular failures of some award winners. For 



Chapter 3: Literature Review-TQM 

72 

example, Wallace Co. Inc. had to file for bankruptcy protection three years after 

winning the MBNQA, while Florida Power & Light Company had to considerably scale 

down its quality program a few years after being awarded the quality prize (Hendricks 

and Singhal, 1997). In Australia, BHP Limited posted large financial losses just a few 

years after it had been presented with the Australian Quality Award (Hausner, 1999). 

These examples affected the awards credibility, and dampened the confidence of 

potential users. 

Initially, the framework took a narrow view of how organisations pursue organisational 

excellence. First, the framework promoted an enterprise-centred formula for success; it 

implicitly excluded industry, national and other contingent factors that have a bearing 

on how well an organisation performs. Second, the framework promoted classic quality 

management, customer focus, teamwork and continual improvement as the only route to 

organisational excellence. Such a narrow interpretation of the requirements for 

organisational excellence limited the range of organisations that could benefit 

(Ghobadian and Gallear, 2001; Ghobadian and Hong, 1996).  

Although changes to the award frameworks have addressed most of these shortcomings, 

there are still significant difficulties in implementing the basic values and concepts of 

award frameworks. The effort required in preparing an application, and the time and 

financial investment involved are major disadvantages of the awards (Ghobadian and 

Hong, 1996) As stated earlier, some of these difficulties have been addressed through 

the continuing periodic review of the framework and criteria (Mann and Grigg, 2006).  

However, the usefulness of the awards will remain doubtful until the apparent lack of 

universality is addressed, and until it gains more support by government, industry and 

academia at large. In addition, the structure of the award process was criticised for 

containing some inherent deficiencies. For example, there are no mechanisms to stop 

applicants from focusing only on winning the awards instead of using the processes for 

self-examination, learning and development (Foley, 2004, Singh and Smith, 2006). 

These structural problems are weaknesses that undermine the awards from achieving 

their potential. Tito (2007) addressed these issues, and made a number of 

recommendations for future development.  

Overall, the criteria are based upon the accumulated knowledge of the best management 

practices from the collective wisdom of practitioners and experts, with some late 
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support from academia. As summarised by Singh (2003), until by design the criteria is 

grounded in formal theory and validated via empirical research, meaningful analysis 

will be limited. Recently, a number of studies have assessed the differing aspects of the 

prize-criteria approach (Chung et al., 2008). A consolidated and summarised listing of 

studies reviewed by Baker (2003) and Bou-Llusar et al. (2008), which have shown 

positive empirical support are in Appendix I, Tables A-1 and A-2.  

3.12  Singh’s  Model  

Singh (2003) extensively studied the three main approaches to TQM, and found:  

1. The standards-based approach had weak empirical support.  

2. The elemental approach was difficult to model, but appeared to have good 

empirical support.  

3. The prize-criteria approach had little empirical support.  

Further, Singh (2003) concluded that an integrated quality management approach 

synthesises the common elements of the three contemporary approaches. Additionally, 

it also includes a few additional elements missing from all three approaches, while 

having an acceptable level of empirical support. Singh validated these findings by a 

comparative assessment with previous studies by Flynn et al. (1995) and Grandzol and 

Gershon (1997). Singh’s (2003) evidence validated the elements of a model that 

encompasses the elements of the three approaches discussed. The elements for such a 

model are given in Table 3 3 below.  

3.12.1  Integrated Approach to TQM 

Given the extent and nature of the commonalities between the three approaches 

discussed, it appears that an integrated framework, which unifies these approaches, has 

many benefits. In Australia, these benefits would overcome the present parochial 

interests of the few remaining mainstream quality organisations and help reduce 

confusion, tensions and unnecessary wasteful competition between the supporters of 

each approach. The outcome would be the better use of resources by encouraging  

consensus-building, unanimity and consolidation; and (hopefully) extending the benefits 

of a more holistic approach to TQM, per se (Veltmeyer, 2005).  
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Many researchers have considered the relationship between specifically identified 

elements and organisational performance and, with a few exceptions, did not examine, 

in any depth, the common foundation of the differing approaches. However, studies by 

Baker (2003), Singh (2003), Bou-Llusar et al. (2008), and Foley and Zahner (2009), 

identified common elements of the differing approaches.  

Further, Baker (2003), Singh (2003), and Bou-Llusar et al. (2008) conducted empirical 

studies, collected other study data, and analysed the resultant data using a number of 

statistical research methods. They identified and proposed models that addressed the 

holistic aims of TQM. The research models’ elements addressed through these studies 

were examined for their common foundations and, from these, the research driver, 

enabler and result elements were derived to further develop and define the research 

model11.  

3.12.2  Foundation of Common Approaches  

In terms of this common foundation, Foley (2004) posited that: 

If people set out to find difference between TQM and ISO 9000, for example, 

many have differences that can be found in profusion; but most often at the level 

of detail, nuance or definition. On the other hand, if the purpose is to find unity 

and commonality, and that is done with objectivity, the differences are relatively 

minor and it is certainly not difficult to see them fused and any preference for 

one approach over the other being determined by the needs of the user, not 

because one approach is per se superior to the other.  

Significantly, the assumption that the three quality approaches are disparate and distinct 

entities fail to take into account that TQM is constantly evolving towards a unified and 

integrated management model. This model, with little modification, being justified with 

empirical data; it also satisfies the needs for the proponents of each of the approaches. 

With this in mind, the models proposed by Singh (2003), the organisational-excellence 

models reviewed by Mann and Grigg (2006), the studies by Baker (2003), and Bou-

Llusar et al. (2008), and their results were used to derive the elements for an integrated 

research model.  

                                                 
11 Except for some differing use of termino logy, the basic elements for the approach offered by each of 

these studies have many common or similar elements. 
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3.12.3  Integrated Model-Meta Analysis  

The meta–analysis study by Baker (2003) reviewed the TQM literature for the previous 

15 years. This review showed that an MBNQA meta-model, developed from a detailed 

analysis and synthesis of empirical data, positively supported the 7 elements and 19 

subordinated items as shown in Figure 3-4 below.  

Figure 3-4: MBNQA Meta Model 

 
(Baker, 2003) 

3.12.4  Baker’s (2003) study 

The meta–analysis by Baker (2003) used a grounded theory approach to analyse the 

data in a systematic review of over two thousand studies. Of these, only the 203 

empirically supported studies were reviewed in detail to ascertain whether other 

researchers had found similar conclusions and, thereby, eliminating potential bias.  

Baker also tabulated and entered the empirical studies in an established protocol by 

providing a detailed description of the purpose, size, country, and results of the studies. 

Through this analysis and synthesis, he found an over-arching support for TQM 

management activities, particularly in terms of: 
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 Strategic planning: Focussing on strengths, opportunities, weakness, and 

threats helped centre the managers’ attention on the interplay between the 

organisation and its environment.  

 Human resources and organisational behaviour: Helps leaders to focus on 

their relationships with people.  

 Economic theory: Helps managers to focus on macro- and micro-views of 

money.  

 Systems theory, operations research, systems analysis, and other theories and 

practices have each advanced the study and practice of management.  

Further, Baker concluded that TQM is a holistic theory, which unifies and synchronises 

other functional theories. 

Moreover, Baker (2003) identified other authors who also investigated the TQM 

elements, and their inter-relationships, using former Baldrige models as the basis for 

their research. Baker quoted applicable studies by Curkovic et al. (2000), Wilson and 

Collier (2000), Meyer and Collier (2001), Evans and Jack (2003) (see Appendix 1, 

Table A-1). According to Baker (2003) the meta-model for TQM can be used by other 

replication studies, which would effectively and efficiently assist in survey research and 

analysis. 

3.12.5  MBNQA Meta- Model 

The meta-model by Baker (2003) provides a conceptual view of the relationships 

between the elements. Four primary groupings were identified: external drivers, internal 

drivers, processes, and results. The information connectivity (represented by arrows) 

between each part, and the seven primary elements are shown in Figure 3-4. 

The elements of the Meta-Model also apply to the MBNQA (see listing in Table 3 2). 

The category and itemised primary elements are included; the points allocated for 

scoring for an MBNQA award are included in the information with each element 

(Baker, 2003). 
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Table 3-2: MBNQA Meta-Model Elements 

Category 

/Item 

Primary Element MBNQA  

Award Points 

1.1 Organisational Leadership  70 

1.2 Social Responsibility   50 

2.1 Strategy Development   40 

2.2 Strategy Deployment   45 

3.1 Customer and Market Knowledge   40 

3.2 Customer relationships and Satisfaction   45 

4.1 Measurement and Analysis of Organisational Performance   45 

4.2 Information and Knowledge Management  45 

5.1 Work Systems   35 

5.2  Employee Learning and Motivation   25 

5.3 Employee Well-Being and Satisfaction   25 

6.1 Value Creation Processes   50 

6.2 Support Processes   35 

7.1 Customer-Focussed Results 75 

7.2 Product and Service Results 75 

7.3 Financial and Market Results   75 

7.4 Human Resources Results   75 

7.5 Organisational Effectiveness   75 

7.6 Governance and Social responsibility Results   75 

(Baker, 2003) 

3.12.6  Meta-Model-Outline 

While the model captures the concepts of TQM, it does not fully correlate with the 

MBNQA Criteria for Performance Excellence (CPE) (Baldrige, 2008). The MBNQA 

model is built upon the seven Baldrige categories. The Baldrige CPE, however, is based 

on the 19 items derived from an expansion of the 7 categories as listed in Table 3-2. The 

incongruity is that not all seven categories facilitate results. By closely reading the CPE 

at the Item-level, rather than the category- level, a meta-model was extrapolated. 

In this revised meta-model (Baldrige) by Baker (2003), as shown in Figure 3 4., the 

Leadership (Category 1) is the driver for each item in the TQM Processes, including: 

Strategic Planning (Category 2); Customer and Market Focus (Category 3); 

Measurement, Analysis, and Knowledge Management (Category 4); Human Resource 

Focus (Category 5); and Process Management (Category 6), and each of their respective 

items. The TQM processes then drive the Intermediate Results items: Customer-

Focused Results (7.1.), Product and Service Results (7.2.), Human Resource Results 

(7.4.), Organizational Effectiveness Results (7.5.), and Governance and Social 

Responsibility Results (7.6.). These intermediary or categorical business (organisation) 

results then predict the Financial and Market Results (7.3.), which collectively make up 

the Business Results (Category 7). All arrows point toward the business results, except 

the feedback loop, which returns from the Business Results to Leadership. 
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Overall, Baker found that this model better represented the CPE items, as it shows the 

relationships between categories and results with greater clarity. In addition, Baker 

found that the MBNQA model does not adequately address all of the critical empirical 

findings from the structural equation modelling (SEM). He provides analytical insights 

into the empirical data, with supporting statistics. For example, in manufacturing 

companies, improving quality enhances operational performance, productivity, and 

certain indicators of business performance. Empirical research findings generally 

support the notion that enhanced quality impacts favourably improve productivity, in- 

process inventory, on-time delivery, and manufacturing cost (Baker, 2003).  

3.12.7  Baker’s Study–Summary 

The study by Baker also concluded that there was sufficient empirical evidence to 

support TQM concepts embedded in the MBNQA, with a few exceptions that should be 

considered for future research. Baker compared the results of the MBNQA elements 

against other studies that addressed the element as shown in Figure 3-5. 

Figure 3-5: Empirical Studies supporting Baldrige Items  

(Baker, 2003) 
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In the above table, each sub-total provides insights into the subject matter, and the 

importance by category and item. The study numbers versus category/item depicted in 

Figure 3-5 are summarised as: 

Item 1.2. Social Responsibility was considered in eight empirical studies.  

Items 2.1./2.2 Strategy Development and Strategy Deployment had 33 and 28 empirical 

studies, respectively, that considered ‘strategy’ as an important topic. 

However, the development of the strategy by itself was not enough; it 

required the deployment of strategic plans to unify the vision, mission, 

and values, with the measurable variables, goals, and objectives. 

Item 3.2. Customer Relationships and Satisfaction was explored by 65 empirical 

studies. 

Item 7.1. Within the results category Customer Based Focus was evident in 50 

studies.  

Item 3.1. Customer and Market Knowledge was evident in 24 empirical studies, 

requiring additional research to establish a stronger relationship between 

Item 3.1 and Item 7.1. 

Item 6. As anticipated, the 6.1. Value Creation Processes scored highly within 

the empirical studies; however, Item 6.2. Support Processes was only 

mentioned in 12 studies. Since TQM recognizes the importance of both 

external and internal customers, with additional research on the 

relationship between Item 6.1 and Item 6.2.  

Item7.1./7.2. The Results Category had mixed results. 7.1. Customer Based Focus 

Results were evident in 50 studies, and Item 7.2. Product and Service 

Results was evident in 91 empirical studies. 

Item 7.3.  Financial and Market Results were evident in 33 studies. 

Item 7.4.  Human Resource Results were addressed in 30 of the empirical studies.  

Item 7.5.  Organisational Effectiveness Results were found in six studies.  
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Item 7.6.  Governance and Social Responsibility Results appeared in only one 

study.  

3.12.8  TQM Model Elements 

A number of empirical supported model elements, and associated sub items, as derived 

by Singh (2003) are depicted below in Table 3-3. The path relationships for this model 

are shown in Figure 3-6. The relationships between the elements are as follows:  

1. Five elements have a direct effect on the top management leadership element 

(customers, economic conditions, market conditions, competitors and the 

wider community).  

2. Top management leadership directly and indirectly (via employees and 

suppliers) affect processes.  

3. In addition to these elements, processes are directly affected by the 

information and communication system.  

4. Processes affect product quality and community relations elements.  

5. Product quality affects the customer satisfaction element.  

6. Customer satisfaction affects organisational performance.  

7. All exogenous elements co-vary with each other.  
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Figure 3-6: Integrated TQM Path Model 

 
(Singh, 2003)  

The elements for this model were the focus of a critical examination of the drivers and 

enablers, as well as their impact on organisational results. To determine the list of 

elements for examination, the applicable elements were reviewed against similar models 

from the prize-criteria models and studies by Baker (2003), Bou-Llusar et al. (2008), 

and the ABEF, as reviewed by Mann and Grigg (2006).  
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Table 3-3: Items and Elements of the Integrated Approach.  

Elements Final list of items after completion of reliability and validity tests 

Top Management and Leadership  

Top management committed to quality 

Top management accepts responsibility for quality 

There are sufficient personnel to manage quality -related activities  

Quality regarded as most important competitive priority 

Reward/remuneration of parties based on quality of output 

Top management generates consensus on future direction 

Top management encourages long-term strategic thinking 

Organisation encourages participation of all stakeholders, including 

Investors/Shareholders/Owners  

Wider Community 

Organisation included community responsibilities into policies  

Organisation developed plans to manage risks to community 

Experience gained through best practice shared with community 

Economic Conditions  

The costs of business inputs (e.g. labour, material, overheads).  

The economic conditions in key overseas markets. 

The domestic economic conditions.  

The availability of suitably qualified staff. 

The industrial relations environment. 

 Environmental Considerations/Conditions 

Market Conditions  

Competition in local and foreign markets. 

The margins in the industry. 

The competitive structure of the industry. 

Customers’ loyalty. 

The rules and regulations that govern the industry. 

Ecological considerations in this industry. 

The ability of new firms to enter the industry successfully. 

Customers  

Customers are encouraged to provide feedback  

Organisation is aware of customer requirements 

Customers help design new products/processes 

Processes/activities increase customer satisfaction 

Customer satisfaction is a measure of quality 

Employees  

Employees work in teams 

Employees have role in formulating plans 

Employees are responsible/exercise leadership  

Employees continuously improve work output 

Employees effect change to achieve objectives 

Employees are fully trained for the work they perform 

Organisation has 'open' culture 
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Elements Final list of items after completion of reliability and validity tests 

Suppliers  

Long-term stable relationships with suppliers is sought 

Quality is the main criterion for choosing suppliers 

Suppliers involved in development of new products 

Organisation seeks assurance of quality from suppliers 

Competitors  

Organisation benchmarks itself  

There is keen competition in local and foreign markets 

A few large competitors dominate the industry 

Information and Communication System  

Data/documents on quality readily available 

Data on quality is always timely 

Data on quality widely shared 

Employees provided with feedback 

Processes  

SPC techniques are used 

Physical work environment is safe for employees 

Strong emphasis is given on quality in design  

Products/processes are inspected/tested 

Product Quality  

Employees have 'zero-defects' mentality 

Costs relating to quality of products. 

Defective products rate. 

Perceived product quality by customers. 

Wastage. 

Perceived product quality by customers. 

Customer Satisfaction  

Consistency in documentation. 

Customer service.  

Quality audits by customers. 

Inventory levels. 

Organisational Performance  

Profits. 

Cash-flow. 

Demand for products made at the registered site. 

Downtime. 

Capacity utilisation rates. 

Market share. 

Employee complaints. 

Employee morale.  

Relations with suppliers and subcontractors. 

Community Relations  
Ethical involvement of the organisation in community activities. 

Operate in the community without an adverse impact. 

(Singh, 2003) 



Chapter 3: Literature Review-TQM 

84 

3.13  Structural Equation Modelling 

Singh (2003) used Structural Equation Modelling (SEM) to examine the causal 

relationships among the integrated Path model elements. Using SEM to examine the 

relationships and impacts established confidence in the causal relationships, i.e. the 

internal validity of the model. SEM is, basically, an extension of several multivariate 

techniques, multiple regression and factor analysis (Hair et al., 1992). Further, SEM has 

been utilised in many fields of study since it provides a method for dealing, 

simultaneously, with multiple relationships, and to assess these relationships by 

providing a transition from exploratory to confirmatory analysis.  

Additionally, SEM incorporates and integrates path analysis and factor analysis. It is a 

hybrid model with both multiple indicators (measurement variables of the model 

elements) for each latent variables, and specified paths connecting the latent elements. 

SEM, as used by Singh (2003), involved two steps: (1) validating the measurement 

model; and (2) fitting the structural model. The former was achieved through 

confirmatory factor analysis, while the latter was achieved through path analysis with 

latent variables (Garson, 2006). 

3.14  Integrated Study Model  

The conclusions by Singh (2003) for the standards based approach, and the elemental 

approach were confirmed in further meta-analysis studies by Baker (2003) and Bou-

Llusar et al. (2008). However, both studies came to different conclusions to those of 

Singh (2003) in relation to the prize-award approach, namely, that it had substantial 

positive empirical support. In summary, Singh (2003) systematically compared the 

contemporary approaches to quality management, showing their levels of conceptual, 

logical, theoretical and empirical support. His findings support the use of an integrated 

model, which is backed up further with appropriate empirical evidence from the studies 

reviewed (Baker, 2003; Bou-Llusar et al., 2008; Singh, 2003).  

3.15  Significance and Direction of Relationships  

The strengths and directions of the unidirectional relationships between the elements of 

the Path model by Singh (2003), in Figure 3-6, are shown in Table 3-4. From the 17 

unidirectional relationships in the Singh model, only two relationships (economic 

conditions and top management leadership, and top management leadership and 

processes) were statistically insignificant. As a result, these two relationships were 
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eliminated from the final path diagram depicted in Figure 3-6. Singh found that the rest 

of the relationships were statistically significant.  

Table 3-4: Relationships between Elements of the Integrated Approach 

Relationship in Model 
Unstandardised 

Regression Weight  

Significance 

Level 

Market Conditions~  → Top Management Leadership ,  0.429 0.043 

Wider Community 2 → Top Management Leadership ,  0.227 0.000 

Competitors,  → Top Management Leadership ,  -0.288 0.001 

Customers,  → Top Management Leadership ,  0.660 0.000 

Top Management Leadership ,  → Employees,  0.894 0.000 

Top Management Leadership ,  → Suppliers,  0.715 0.000 

Employees,  → Processes,  0.613 0.000 

Suppliers,  → Processes,  0.407 0.000 

Info & Comm System,  → Processes, 0.433 0.000 

Processes,  → Product Quality , 0.771 0.000 

Product Quality ,  → Customer Satisfaction,  0.937 0.000 

Customer Satisfaction,  → Business Performance2  0.657 0.000 

Processes,  → Community Relations2 0.224 0.013 

Market Conditions~  → Business Performance2  0.508 0.000 

Wider Community 2  → Community Relations2 0.549 0.000 

(Singh, 2003) 

3.16  Direct, Indirect and Total Effects  

The standardised direct, indirect and total effects of the exogenous elements on the 

endogenous elements for the model, by Singh (2003), are shown in Table 3-5. The table 

depicts the weak and strong effects. Of the strong relationships, the suppliers and 

employees elements had a strong effect on the top management leadership element. 

Similarly, the processes element had a strong direct effect on the product quality 

element and an indirect effect on the customer satisfaction element. The other relevant 

relationships were moderate in strength. Overall, most of the effects were significant 

and positive. The results, particularly those relating to the significance and direction of 

the relationships, and the effects of the elements were considered together to refine the 

path model diagram by eliminating all the insignificant relationships and effects.  
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Table 3-5: Path TQM Model--Estimates of Standardised Direct, Indirect and Total Effects of Exogenous Elements on Endogenous Elements   

  

Top 

Management 

Le ade rshi p 

Wider 

Comm-

unity 

Market 

Conditions 

Economi c 

Condi tions 
Customers Suppliers Employees Competitors 

Info. & 

Comm. 

System 

Processes 
Product 

Quali ty 

Customer 

Satis- 

faction 

Top 

Management 

Le ade rshi p 

Direct  0.245 0.451 -0.062 0.674   -0.407     

Indirect   0.000 0.000 0.000 0.000   0.000     

Total  0.245 0.451 -0.062 0.674   -0.407     

Suppliers 

Direct 0.725 0.000 0.000 0.000 0.000   0.000     

Indirect  0.000 0.178 0.327 -0.045 0.488   -0.295     

Total 0.725 0.178 0.327 -0.045 0.488   -0.295     

Employees 

Direct 0.840 0.000 0.000 0.000 0.000   0.000     

Indirect  0.000 0.206 0.379 -0.052 0.566   -0.342     

Total 0.840 0.206 0.379 -0.052 0.566   -0.342     

Processes 

Direct  

Indirect  

-0.104 0.000 0.000 0.000 0.000 0.603 0.370 0.000 0.298    

0.775 0.165 0.303 -0.041 0.452 0.000 0.000 -0.273 0.000    

Total 0.671 0.165 0.303 -0.041 0.452 0.603 0.370 -0.273 0.298    

Product 

Quality 

Direct 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.777   

Indirect  0.521 0.128 0.235 -0.032 0.351 0.469 0.288 -0.212 0.231 0.000   

Total 0.521 0.128 0.235 -0.032 0.351 0.469 0.288 -0.212 0.231 0.777   

Customer 

Satisfaction 

Direct 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.997  

Indirect  0.519 0.127 0.234 -0.032 0.350 0.467 0.287 -0.211 0.231 0.774 0.000  

Total 0.519 0.127 0.234 -0.032 0.350 0.467 0.287 -0.211 0.231 0.774 0.997  

Communi ty 

Relations  

Direct 0.000 0.505 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.207   

Indirect  0.139 0.034 0.063 -0.009 0.093 0.125 0.077 -0.056 0.062 0.000   

Total 0.139 0.539 0.063 -0.009 0.093 0.125 0.077 -0.056 0.062 0.207   

Business 

Performance 

Direct 0.000 0.000 0.493 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.614 

Indirect  0.319 0.078 0.144 -0.020 0.215 0.287 0.176 -0.130 0.142 0.475 0.612 0.000 

Total 0.319 0.078 0.637 -0.020 0.215 0.287 0.176 -0.130 0.142 0.475 0.612 0.614 

(Singh, 2003) 
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Table 3-6: Summary of Integrated Model/MBNQA/ABEF Elements  

Path Model (S ingh, 2003)  MBNQA Modified (Baker, 2003)  ABEF 2007 (SAI-Global, 2007) 

Category Item 
 

Category Item 
 

Category Item 

1. Top Management 
Leadership 

1.1 Top management 
committed to quality 

 1. Leadership 1.1 Organisational Leadership    1. Leadership 1.1 Leadership throughout the 
Organisation 

 1.2 Top management accepts 

responsibility for quality 

  1.2 Social Responsibility     1.2 Leading the Organisational 

Culture 

 1.3 There are sufficient 

personnel to manage quality-

related activities  

 2. Strategic Planning 2.2 Strategy Development    1.3 Society, Community and 

Environmental Responsibility 

 1.4 Quality regarded as most 

important competitive priority 

  2.2 Strategy Deployment   2. Strategy and 

Planning 

2.1 Strategic Direction 

 1.5 Reward / remuneration of 

parties based on quality of 

output 

 3. Customer and 

Market Focus 

3.1 Customer and Market 

Knowledge  

  2.2 The Planning Process 

 1.6 Top management generates 
consensus on future direction 

  3.2 Customer relationships and 
Satisfaction  

 3. Information & 
Knowledge 

3.1 Generating, Collecting and 
Analysing the Right Data to 

Inform Decision-Making 

 1.7 Top management 
encourages long-term strategic 

thinking 

 4. Measurement, 
Analysis, Knowledge 

Management  

4.1 Measurement and Analysis 
of Organisational Performance  

  3.2 Creating Value through 
Applying Knowledge 

 1.8 Organisation encourages 
participation of all stakeholders  

  4.2 Information and Knowledge 
Management  

 4. People 4.1 A Great Place to Work 

 1.9 Management responds to 

the needs of Owners, 

Shareholders and Investors of 
the organisation 

 5. Human Resource 

Focus 

5.1 Work Systems    4.2 Excellent organisations 

align their needs with people's 

expectations.  

2. Wider Community 2.2 Organisation included 

community responsibilities into 
policies 

  5.2 Employee Learning and 

Motivation   

 5. Customer and 

Market Focus 

5.1 Gaining and Using 

Knowledge of Customers and 
Markets 

 2.3 Organisation developed 

plans to manage risks to 
community 

  5.3 Employee Well-Being and 

Satisfaction  

  5.2 Effective Management of 

Customer Relationships 

 2.4 Experience gained through 

best practice shared with 
community 

 6. Process 

Management  

6.1 Value Creation Processes     5.3 Customer Perception of 

Value 

3. Economic 

Condit ions 

3.1 The costs of business inputs 

(e.g. labour, material, 

overheads).  

  6.2 Support Processes   6. Process 

Management, 

Improvement and 
Innovation 

6.1 Identification and 

Management of Processes 

 3.2 The economic conditions in 

key overseas markets. 

 7. Business Results 7.1 Customer-Focussed Results    6.2 Process Improvement and 

Innovation 
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Path Model (S ingh, 2003)  MBNQA Modified (Baker, 2003)  ABEF 2007 (SAI-Global, 2007) 

Category Item 
 

Category Item 
 

Category Item 

 3.3 The domestic economic 

conditions. 

  7.2 Product and Service Results    6.3 Process Outputs 

 3.4 The availability of suitably 

qualified staff. 

  7.3 Financial and Market 

Results  

 7. Success and 

Sustainability 

7.1 Measuring and 

Communicating Organisational 

Performance 

 3.5 The industrial relations 

environment.  

  7.4 Human Resources Results    7.2 Achieving Sustainability 

 3.6 The Environmental 
Conditions 

  7.5 Organisational 
Effectiveness  

   

4. Market Conditions  4.1 Competition in local and 

foreign markets. 

  7.6 Governance and Social 

responsibility Results  

   

 4.2 The margins in the industry.   7.6 Governance and Social 

responsibility Results  

 

 4.3 The competitive structure of 

the industry. 

  7.6 Governance and Social 

responsibility Results  

 

 4.4 Customers’ loyalty.   

 4.5 The rules and regulations 

that govern the industry. 

  

 4.6 Ecological considerations in 

this industry. 

  

 4.7 The ability of new firms to 

enter the industry successfully. 

  

5. Customers 5.1 Customers are encouraged 
to provide feedback 

  

 5.2 Organisation is aware of 

customer requirements 

  

 5.3 Customers help design new 

products/processes 

  

 5.4 Processes/activities increase 

customer satisfaction 

  

 5.5 Customer satisfaction is a 
measure of quality 

  

6. Employees 6.1 Employees work in teams   

 6.2 Employees have role in 

formulating plans 

  

 6.3 Employees are 

responsible/exercise leadership 

  

7. Suppliers 7.1 Employees continuously 

improve work output 

  

 7.2 Employees effect change to 
achieve objectives 
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Path Model (S ingh, 2003)  MBNQA Modified (Baker, 2003)  ABEF 2007 (SAI-Global, 2007) 

Category Item 
 

Category Item 
 

Category Item 

 7.3 Employees are fully trained 

for the work they perform 

  

 7.4 Organisation has 'open' 

culture 

  

8. Competitors 8.1 Long-term stable 
relationships with suppliers is 

sought 

  

 8.2 Quality is the main criterion 
for choosing suppliers 

  

 8.3 Suppliers involved in 

development of new products 

  

 8.4 Organisation seeks 

assurance of quality from 

suppliers 

  

 8.5 Organisation benchmarks 

itself 

  

 8.6 There is keen competition in 

local and foreign markets 

  

 8.7 A few large competitors 

dominate the industry 

  

9. Information and 

Communicat ion 

System 

9.1 Data/documents on quality 

readily available 

  

 9.2 Data on quality is always 

timely 

  

 9.3 Data on quality widely 

shared 

  

 9.4 Employees provided with 
feedback 

  

10. Processes 10.1 SPC techniques are used   

 10.2 Physical work 

environment is safe for 

employees 

  

 10.3 Strong emphasis is given 

on quality in design 

  

 10.4 Products/processes are 

inspected/tested 

  

 10.5 Employees have 'zero-
defects' mentality 

  

11. Product Quality 11.1 Costs relating to quality of 

products. 
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Path Model (S ingh, 2003)  MBNQA Modified (Baker, 2003)  ABEF 2007 (SAI-Global, 2007) 

Category Item 
 

Category Item 
 

Category Item 

 11.2 Defective products rate.   

 11.3 Perceived product quality 

by customers. 

  

 11.4 Wastage.   

12. Customer 

Satisfaction 

12.1 Perceived product quality 

by customers. 

  

 12.2 Consistency in 

documentation. 

  

 12.3 Customer service.    

 12.4 Quality audits by 

customers. 

  

13. Business 

Performance 

13.1 Inventory levels.   

 13.2 Profits.   

 13.3 Cashflow.   

 13.4 Demand for products made 

at the registered site. 

  

 13.5 Downtime.   

 13.6 Capacity utilisation rates.   

 13.7 Market share.   

 13.8 Employee complaints.   

 13.9 Employee morale.    

 13.10 Relations with suppliers 

and subcontractors. 

  

14. Community 

Relations 

14.1 Involvement of the 

organisation in community 

activities. 

  

 14.2 Operate in the community 

without an adverse impact. 
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3.17  Assessment of Integrated Model Elements  

An examination of the path model (Figure 3-6) shows 14 elements. Instead of 

developing new measurement models specifically for the elements, Singh (2003) 

derived the `best' elements from pre-existing standards (ISO 9001), the elemental and 

established prize-criteria approaches to develop the model in Figure 3-6. From the 

analyses of the measurement models representing the elements, Singh found that the 

elements of the elemental approach had the best sets of psychometric properties. 

As a consequence, Singh incorporated them into the integrated approach: these 

accounted for seven of the 14 elements of the model (top management leadership, 

customers, employees, suppliers, competitors, information and communication system, 

and processes). In addition, two elements (product quality and customer satisfaction), 

developed for the standards-based approach (also used in the prize-criteria approach), 

were included. Similarly, the wider community, and business performance and 

community relations elements (prize-criteria approach) were added. This left two 

elements (economic conditions, and market conditions) for which Singh (2003) needed 

and developed a further measurement model. He used a full range of reliability and 

validity tests in developing and refining the two `new' elements.  

From the testing of these two, he found that the correlation coefficients between the 

items were less than 0.9, indicating that multi-collinearity was not present. From his 

analyses of these one-factor congeneric measurements, the models showed that there 

was a need to co-vary some error variance terms to produce the best possible fit for the 

economic conditions and the market conditions elements. From this, Singh (2003) 

determined that these two elements were multidimensional and that their predictive 

validities were acceptable and, therefore, they were included in the model.  

In summary, Singh found that, for an integrated model, the elements of customers, 

employees, top management leadership, suppliers, processes, competitors and 

information & communication system were used, as defined by the elemental approach; 

product quality and customer satisfaction elements, as defined from the standards-based 

approach; wider community, business performance and community relations elements, 

as defined by the prize-criteria approach; and the economic conditions,  and market 

conditions elements were uniquely defined by Singh (2003). Table 3-5 shows the final 

sets of items that were assigned to measure each element. 
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The sources of the elements are shown in Table 3-6. The number of items for the 

elements ranged between two (community relations) and ten (organisational 

performance); most of the other elements had four to five items. Of the two additional 

elements developed for an integrated approach, the economic conditions and market 

condition elements consisted of items that were originally assigned to the business 

conditions element of the prize-criteria approach. In addition, Singh (2003) felt that the 

business conditions element was too broad. By splitting the business conditions element 

into two constituent parts, more focused measures of external macroeconomic 

conditions and more immediate industry related market conditions could be obtained. 

Also, the psychometric properties (in terms of the reliability and validity of these 

elements) were found to be good. 

The model elements, by category with its associated items, are listed in Table 3-6. The 

table also lists the elements (categories) for the MBNQA model by Baker (2003), and 

the ABEF (SAI-Global, 2007). The direct element mapping between the three example 

models is shown in Figure 3-7.  
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Figure 3-7: TQM Models–Drivers, Enablers and Result Elements Mapping 
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3.18  Summary and Discussion 

This chapter details a review of a wide range of empirical studies to determine the 

extent to which organisations had benefited from quality management practices. Most 

studies undertaken were in the USA, with a few studies addressing Asia-Pacific 

countries, including Australia and New Zealand, as well as Europe, and other countries. 

The studies mainly dealt with the production industry, although a significant number did 

address the service sector, most related to the health sector.  

The results were mixed, with many studies showing strong, positive relationships 

between quality management practices and performance, while a few showed weak 

relationships. Other studies showed that, for these weaker relationships, the 

organisations were well intentioned and genuinely committed to quality. However, 

these organisations failed to realise the benefits from implementing quality 

management. Overall, this review of the literature has considered this perplexing 

situation. It has addressed the causes for these difficulties.  

The reasons for these causes were, in the main, described in simplistic terms and mostly 

limited to practical implementation difficulties. Importantly, there was no structure or 

coherency that tied all these causes together. The literature review revealed that deeper 

underlying reasons have not yet been synthesised or succinctly articulated. Also, 

considered is the significant gap in the literature, which prevents, or at least severely 

impedes, the advancement of the quality management field. However, the development 

of a holistic model, which integrates the elements of the three approaches (Standards, 

Elemental, and Prize-winning), as described in this chapter, attempts to redress this 

situation. 

Overall, the literature review found empirical evidence to support the notion that TQM 

is an overarching management theory. With some exceptions, it provides a broad based 

umbrella for existing management initiatives and models. The review confirmed and 

validated that the elements for the research model account for the three TQM 

approaches. A set of the elements  are developed further as a more current TQM model 

than the existing models depicting the standards (ISO 9001) approach, the elemental 

(gurus and quality professionals) approach, or the many similar National models in use 

world-wide (prize-criteria approach).  
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The methods employed for this research provide a critical examination of the hierarchal 

nature, and the power of the TQM drivers, enablers. Further, they show how these 

interrelate to impact on the result elements. Two differing ‘Structural Modelling’ 

methods were used to examine the elements research data, which are detailed in 

Chapters 6 for ISM and Chapter 7 for MICMAC.  

The research methods12 reviewed in the 2000 plus academic studies of which over 200 

(see Appendix I, Tables A-1 and A-2) showed empirical support for TQM, were mostly 

cross-sectional surveys. They involved samples ranging from fifty to a thousand. The 

data were assessed, in the main, by correlation analysis, regression and causal path 

analysis, and SEM.  

The review data, of the relationship between TQM practices and various performance 

measures, was positive. Notwithstanding that the larger number of studies showed the 

existence of strong positive relationships, there was some that gave inconclusive results 

or showed insignificant relationships. Additionally, a few studies reported that the 

relationships had negative effects.  

Despite the mostly positive support, there are significant perception problems with 

TQM, and quality management, per se. These include: the non-falsifiable way in which 

TQM is presented; the lack of a universally accepted definition and unifying theory; 

difficulties with implementation; the underestimation of the changes needed; morality 

problems; and especially, the narrow intellectual base of the field.  

Many of these problems are attributed to the perception that the intellectual base of the 

field is not sufficiently broad to adequately cover the full range of management issues. 

Foley and Zahner (2009), who are significant contributors to the Australian Quality and 

world-wide communities, support this view. This stems from Quality management and 

TQM having their origins in statistics, with methods being derived from practical 

applications in industry. There has been only a limited review of the underlying 

philosophy and theory by academia. Most of the pioneers (gurus) were statisticians, 

scientists and engineers who were, in the main, solving quality-related technical 

problems with products and processes. Over time, some of these gurus realised that 

                                                 
12

 Note that none of the over 2000 studies reviewed were analysed using ISM or MICMAC methods, as 

for this research. 
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enterprise-wide efforts were needed if total solutions were to be found (Landesberg, 

1999). 

However, their prescriptions for developing organisation-wide efforts, and what 

followed in the 1980s and 1990s, were often simplistic and unrealistic. Proponents of 

their ‘elemental approach’ failed to draw on the extensive body of knowledge that was 

available from other fields, like the behavioural, economic and social science areas, 

which do address the cultural aspects of TQM.  

The early consideration of these aspects would have provided useful insights on how to 

achieve positive changes in organisations. In a similar vein, references to organisational 

psychology would have provided insights on how to motivate people or, more 

appropriately, how not to de-motivate them, and to take a deeper interest in the affairs 

of the organisation. However, little interdisciplinary studies occurred. Instead, the 

proponents of quality management, particularly the gurus and their many acolytes, were 

intent on producing solutions that were tantamount to ‘reinventing the wheel’. They 

proposed their own prescriptions on how to achieve the softer aspects of quality 

management. Nevertheless, in most cases, these prescriptions turned out to be rather 

simple, sometimes contradictory, and often shallow providing only partial solutions.  

Obviously, this situation had a far-reaching impact for the ‘Quality’ sector. In the 1980s 

and early 1990s, industry showed great interest in quality management, per se. Further, 

industry was eager to embrace TQM, and was actively searching for quality 

related/based ideas (Foley, 2001; Foster, 2007).  

Foley (2004) neatly summed up this situation: 

Western management has been exposed to ersatz, partial and often 

misleading versions of quality management, which have promised more 

than they could deliver. For the most part quality management has been 

reduced to slogans, and identifying only a small part of its enormous 

reach e.g., the customer rather than all stakeholders. Furthermore, 

quality management, which by definition demands behavioural and 

cultural changes to the enterprise has suffered the “double whammy” of 

being promoted as relatively easy, quick (even free) and its 



Chapter 3: Literature Review-TQM 

97 

implementation conducted, by consultants with little if any of the skills 

necessary to effect behavioural and cultural change.  

Foley (1987) found that this situation existed as early as 1987, when he chaired a senate 

enquiry into quality management. Industry, after initially showing great enthusiasm for 

the concept, saw quality management as being made of ‘half-baked’ ideas. As a result, 

over the past twenty years, industry became disappointed, sceptical, disillusioned, 

distrustful, and even scornful of the ‘wider-quality’ movement. The lack of appropriate 

leadership from the AQC13, QSA and AOQ was another was another unhelpful factor, 

and not what was needed to further promote and develop TQM.  

However, with the demise of the AQC, interest in quality by many organisations waned. 

This outcome was understandable, given that the field was only partially developed. 

Further, there was little agreement or drive from the ever diminishing wider quality 

movement on the limits or contents, definitions and theoretica l underpinnings of TQM, 

per se (Veltmeyer, 2005).  

From this current situation, it is clear that more needs to be done to provide the quality 

field with the necessary conceptual, theoretical, analytical and empirical treatment to 

mature into an accepted management paradigm, worthy of being used to organise 

operations (Foley and Zahner, 2009).  

Nevertheless, despite the many and obvious shortcomings, TQM, per se, was found to 

be an important management phenomenon. In the Australian context, important and 

relevant studies were undertaken by Samson (1997), Singh (2003), Foster and Jonker 

(2007), and Foley and Zahner (2009). Additionally, these with a review of the ABEF by 

Mann and Grigg (2006), support TQM as a holistic management phenomenon that has 

empirical support.  

Further, in Australia, TQM was operationalised through one, or a combination, of the 

three seemingly disparate approaches dominating the quality field. As described above, 

these are the standards-based, the elemental based, and the prize-criteria based 

approaches. Each of these approaches has a history of its own; were developed in 

                                                 
13 In the early 1990s, AQC was set up, with some government funding, as the overseeing body for 

Quality Management. It folded up as an organisation 2001.  
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relative isolation from each other, with different implementation processes, and contain 

features unique to each approach. 

Despite the differences, there is a commonality between the approaches. They share the 

same broad objective, namely, inculcating sound quality management practices in 

organisations; they have a similar philosophical purpose of improving the quality of 

management; they have many common elements, and are non-prescriptive at the micro-

management level; and they provide similar benefits and disadvantages.  

To maximise the collective benefits, the elements from the three approaches form the 

basis of the research model. The elements originated from the approaches, they were 

validated empirically, with a comparison of an integrated MBNQA model derived from 

over 200 studies, which showed broad and positive empirical support for the elements. 

This positive support was considered in the identification, development and 

establishment of the TQM elements for critical examination. To facilitate further study, 

analysis and modelling of these elements, they were categorised into three types: driver, 

enabler, and result elements. The next chapter detail the research methods, as well as the 

development and deployment of an online research questionnaire for data collection.  
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4. RESEARCH METHODS 

4.1 Introduction  

This chapter describes the research methodology used in the study. Its structure is as 

follows: Section 4.1: the chapter contents in brief; Section 4.2: a short overview of the 

research; Section 4.3: the research environment; Section 4.4: the design associated with 

the study; Section 4.5:an overview of the four research design stages; Section 4.6: the 

conceptual model development stage; Section 4.7: the Study (Research) Model 

Elements; Section 4.8: background on the use of ISM; Section 4.10: a short discussion 

on organisational complexity; Section 4.11: introduction to Reactive Management and 

its implementation through ISM; Section 4.12: discussion of Experts Panel; Section 

4.12: description of the Pilot Study; Section 4.13: Face-to-Face Interviews; Section 

4.15: the Pilot Study Methodology; Section 4.16: description of the Initial Review of 

ISM Data; Section 4.17: ISM Expert Data; and Section 4.18: summary of the chapter. 

4.2 The Research-Overview 

Four steps were taken to identify the TQM elements used to develop an integrated 

model, and to establish the hierarchical nature and the interrelationships between the 

elements (see Chapter 3). These steps affected a ‘critical examination’ into the 

hierarchical nature and interrelations of the TQM drivers and enablers, and how the 

power and dependence linkages of these elements relate and contribute to organisational 

outcomes, with particular emphasis on how they relate to the organisational 

performance element.  

Specifically, the study critically examined each driver and enabler element to determine:  

1. Its degree of power (impact) relative to all other elements.  

2. Where, within the process hierarchy, it is applied, or should be applied, in 

order to maximise a positive influence on process/sub-process outcomes. 

3. The inter/mutual contingency/interaction for and between each other 

individual driver, enabler and result element. 

4. The ways such driver and enabler elements collectively, and acting in 

concert, influence the organisational result elements.  
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4.3 Research Environment 

The current organisational environment is complex and rapidly changing. There are a 

bewildering number of management approaches, models, practices and management 

systems, all claiming to achieve better organisational outcomes, with organisational 

excellence, sustainability, and continual improvement the expected outcomes.  

4.4 Research Design 

Designing the best research method is important as it provides the blueprint for meeting 

the established research objectives. Moreover, the design provides the researcher with a 

clear roadmap which identifies what is needed to answer the research questions. 

Additionally, it effectively controls variance, through logical links, to the data collection 

required to meet the initial purpose of the research (Mohamed, 2004). Hence, research 

design involves a series of rational decision-making alternatives chosen for the specific 

investigation. In the current context, these choices include the study environment, the 

extent of researcher involvement, the timeframe for the research, and the means of the 

analysis. Furthermore, decisions are made regarding the sample size to be used, the data 

collection methods, how the variables are measured, and how the concepts and variables 

are distilled for analysis. 

4.5 Research Methodology 

The research methodology includes four distinct stages (see Figure 4-1):   

4.5.1  The First Stage 

The first stage involved a ‘review of the Literature’ (see Chapters 2 and 3). The 

principal outcome of the literature review was to identify the knowledge gap within the 

study field, as discussed in numerous studies that include studies by Dereli et al. (2011) 

and (Foley and Zahner, 2009). To address this gap, the study determined:  

1. The background knowledge needed for the study.  

2. The development of the elements for the study model.  

3. The research questions (hypotheses) to be answered through the study.  

This first stage involved five steps, namely: 
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1. Review current literature and refine the focus of the proposed research and 

study hypotheses.  

2. Conduct an extensive ‘review of the literature’ to establish current thinking, 

and analyse current and previous research; where appropriate, determine 

studies that are directly and tangentially related.  

3. Determine and select the research analysis processes, and document critical 

assumptions for the data analysis.  

4. Analyse the data mined from the literature review to identify and generate 

the research hypotheses (research questions).  

5. Develop the ‘theory of management’ elements to be modelled/tested in 

support of the stated study hypotheses.  

4.5.2  The Second Stage  

Continuing from Stage 1, the steps involved in Stage 2 were: 

6. Select and initiate the research methods to be used.  

7. Determine and collect the preliminary data needed as a basis for the 

generation of the ‘research questionnaire.  

8.  Verify this data through a pilot study with a ‘Panel of Experts14‘.  

9. Revise the study elements, and confirm the research methodology from the 

data (mined from the literary review and the pilot study).  

10. Review and verify the data to assist with the development of the ‘on-line 

research questionnaire, to be used to collect the research data for the main 

study. 

11. Develop descriptions and specifications for the main study’s research 

respondents, including population, sample size (minimum number), and 

sampling methodology. 

12. Identify knowledgeable and experienced respondents meeting the research 

                                                 
14

 Expert’s Panel/Workshop participants were selected for their knowledge and experience with 

management of differing types of organisation. Panel members were: 3 Academics (PhD): Professor, 

Adjunct Professor, and Senior Researcher/Lecturer; 5 Industry Professionals (1 PhD, 3 MBA, 1 BSc), 

CEO/MD, Director, GM, QM, Sen ior Consultant; and 3 Govern ment Professionals (1 MEn, 1 MBA, 1 

BSc), SPM, GM, Management Auditor. 
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specifications. Distribute to people (respondents) targeted from a broad 

range of organisations, covering academia, industry and government, to 

facilitate access to the online research questionnaire.  

13. Distribute the ‘link’ to the Survey Monkey™ website to the respondents, 

along with a covering letter/message. Follow up with targeted respondents 

(by phone and Email) to ensure the best response rate possible. 

14. Download, tabulate and condition the research data from the on- line 

questionnaires, in preparation for analysis.  

4.5.3  The Third Stage   

The steps taken at Stage 3 were: 

15. Compare and analyse the data for ISM modelling. Document the justification 

for using the ISM methodology. 

16. Compare and analyse the unconditioned data using the MICMAC method.  

4.5.4  The Fourth Stage  

The final stage of the research study was the write up of the conclusions and a 

discussion of the findings from Stages 1, 2 and 3. These steps were: 

17. Respond to finalisation and describe the research hypothesis, and the 

resultant theoretical model and elements. Document the research findings, 

discussions, conclusions, and summary; and finalise the thesis with a number 

of recommendations for future action, research, and follow-up. 

18. Complete this research dissertation/thesis and submit for evaluation.  

The four stages are summarised in Figure4-1 below. 
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Figure 4-1: Research Methodology 

 

4.6 Conceptual Model Development 

The critical examination assessed the information and relevant data from the literature 

review and pilot study to identify the elements for the proposed conceptual model. 

These elements were then used as the basis for developing the research questionnaire 

that was used to collect the research data. 

The data collected from the questionnaires were used to analyse the interrelationships, 

and the strength of the relationships, of the elements, which collectively formed the 
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conceptual integrated management model. The initial fourteen elements (discussed in 

Chapter 3) were identified from the literature review, while a further two were derived 

from the Pilot Study panel review. The panel review recommended promoting the 

‘Investors/Shareholders/Owners’ item, from Top Management/Leadership, and the 

‘Environmental Conditions’ item, from Economic Conditions, into elements in their 

own right.  

This recommendation was followed, with the elements being added to the initial 

elements (Table 3-3). The revised listing (now 16 elements) is shown in Table 4 1. The 

developed research questionnaire was used to measure the interrelationships, and the 

strength of the relationships between the model elements. As shown in Table 4-1, the 

study model consist of seven driver elements, five enabler elements, and four result 

elements.  

Table 4-1: List of Research Elements  

 Element Short Title Type 

1. Investors/Shareholders/Owners  IO Enabler 

2. Top Management/Leadership ML Enabler 

3. Personnel Pe Enabler 

4. Customers Cu Driver 

5. Suppliers Su Driver 

6. Wider /Local Community WC Driver 

7. Competitors Co Driver 

8. Economic Conditions EC Driver 

9. Market Conditions MC Driver 

10. Environmental Conditions  EnC Driver 

11. Information and Communication System IS Enabler 

12. Processes Pr Enabler 

13. Product Quality PQ Result 

14. Customer Satisfaction CS Result 

15. Organisational Performance OP Result 

16. Community Relations CR Result 

4.7 Research Model Elements 

The 16 model elements (variables), listed in Table 4.1, are described below.  

4.7.1  The Investors/Shareholders/Owners
15

 

The investors/shareholders/owners are the suppliers of capital for the organisation, 

which can be a ‘for profit’ organisation (business entity), or a ‘not- for profit’ 

organisation (church/volunteer organisations, i.e. Red Cross/Rotary/Lions 

                                                 
15

 In validating the research model elements in the Pilot Study Seminar the Expert Panel Members were 

in total agreement that due to the differing strategies and outcomes sought by the s take holders 

“Investors/Shareholders/Owners”, as suppliers for the capital for the organisation, that they should be 

separated out of the “Top Management/Leadership” element and presented separately. 
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International), or a ‘government’ organisation (Federal, state or local) (Kaplan and 

Norton, 1996).  

4.7.2  Top Management and Leadership 

Top management and leaders conduct and lead in order to meet the wants and 

expectations of the Investors/Shareholders/Owners. They achieve this by creating 

enduring values for the organisation, without social or environmental harm. Top 

Management/Leadership is committed to, and encourages, long-term strategic thinking, 

and generates consensus on future directions. They accept total responsibility for 

maintaining a licence to operate via transparency and accountability; they generate more 

value with minimal impact; they preserve the natural resource base. These outcomes are 

undertaken in a networked, intelligent, multi-stakeholder world, through participation 

with all stakeholders and other interested parties (Collins, 2001).  

4.7.3  Personnel  

The organisation’s personnel (employees, members, etc.) have an 'open' culture, where 

they are committed, work in teams, have a role in formulating plans, and are mutually 

accountable to exercise leadership. Further, they effect change to achieve the objec tives, 

and continually strive to improve work outcomes. They are trained in, and accountable 

for, the work they perform (Collins and Clark, 2003; Collins, 2001). 

4.7.4  Customers  

The customers are aware of the requirements of the organisation, and are encouraged to 

provide feedback. Customers are involved/help develop new products, processes and 

services that are designed to increase their satisfaction. Further, customer satisfaction is 

one of the measures of quality and organisational success (Mele, 2007; Su et al., 2010). 

4.7.5  Suppliers 

The organisation seeks assurance of quality, and development of long-term stable 

relationships with suppliers. Hence, quality is a major criterion for choosing a supplier. 

Further, the suppliers are involved in development of new products and services.  
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4.7.6  Wider/Local Community 

An organisation develops plans to manage the risks potentially faced by the 

Wider/Local community (namely, community responsibilities, and the need to minimise 

environmental impact from its policies). Further, an organisation shares with the 

community what experience is necessary for them to gain influence and become a 

stakeholder (Altman, 1999). 

4.7.7  Competitors 

The organisation considers that Competitors impact on organisational viability, and as 

they influence the wants and expectations of the organisation’s stakeholders, need to be 

monitored. The organisation benchmarks with competitors in its sector. 

4.7.8  Economic Conditions 

The organisation monitors, as applicable, the costs of business inputs (e.g. labour, 

material, and overheads). Further, it analyses the economic conditions in key overseas 

and domestic markets, the industrial relations environment in the domestic market, as 

well as the availability of suitably qualified staff.  

4.7.9  Market Conditions 

The organisation monitors a number of market conditions, namely: competition in local 

and foreign markets; the margins in the industry; the competitive structure of its 

industry sector; customers’ loyalty; and the rules and regulations that govern the 

organisation’s sector. In addition, the organisation considers the ability of new 

organisations to enter the sector, as well as other ecological considerations.  

4.7.10  Environmental Conditions
16

 

The organisation monitors and considers the environmental conditions for impact, 

magnitude and consequences, which may impact upon the biophysical environment. 

Further, the organisation operates in a manner that minimises its impact on the 

environment (Bernardo et al., 2009; MacDonald, 2005; Pojasek, 2007; Stenzel, 2000). 

                                                 
16 In validating the research model elements in the Pilot Study the Expert Panel were in agreement that 

due to the wide interest in today’s (current) organisational climate all organisations need to be cognisant 

of their “Environmental Conditions”. Accordingly, this element was expanded out separately from 

“Economic Conditions” additional in the Research Model.  
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4.7.11  Information and Communication System 

The information and communication system ensures that processes for organisational 

knowledge data and documents are readily available, where needed. Organisational data 

enables the optimisation of efficiency and effectiveness, including quality; it is always 

timely and widely shared. The organisation’s people are provided with feedback (SAI-

Global, 2007). 

4.7.12  Processes 

The organisation provides processes for a safe physical environment for all personnel. 

Processes have a strong emphasis on the quality of outcomes, which includes the 

design, development, and use of SPC techniques, where appropriate. Further, processes 

are verified, validated, and risk assessed to determine their impact on the organisation’s 

viability and sustainability. Quality processes and techniques, like the Delphi and NGT, 

are used to ensure innovation in outcomes, and the effectiveness and efficiency of 

organisational processes (EFQM, 2003; Palmberg, 2009).  

4.7.13  Product Quality  

The organisation determines costs relating to product quality, defective products rate, 

wastage, and the quality of the perceived product, including services, as defined by the 

customers. 

4.7.14  Customer Satisfaction 

The organisation measures the customer satisfaction of its customers. It provides for 

consistency in documentation; customer service, and quality audits, including those by 

customers and accreditation organisations; 

4.7.15  Organisational Performance  

The organisation manages its organisational performance. This action includes: 

inventory levels, profits, cash flow, demand for products, downtime, capacity utilisation 

rates, market share, personnel complaints, personnel morale, and its relations with 

suppliers, subcontractors, and the wider community.  
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4.7.16  Community Relations 

Community Relations ensure the lawful, ethical involvement of the organisation in 

community activities. 

4.8 Selection of Methods 

In reviewing the selection of methods, the positivism paradigm by Neuman (2003) was 

deemed to be inappropriate for this PhD research, which deals with variables in a 

complex, social and real life experience. The thesis adopts the post-positivism paradigm 

often adopted in the social sciences (Guba and Lincoln, 1994). Under this paradigm, 

researchers tend to emphasise deductive logic in which the research is influenced by a 

theory or hypothesis (Onwuegbuzie, 2002). 

4.9 Use of ISM  

The ISM method brings structural clarity and establishes a hierarchical order for 

prioritisation and consequent action. ISM was selected for its ability to deal with 

modelling the research data and display this as readily understood structure of multi-

dimensional complex relationships (Warfield, 1974). Furthermore, ISM is a proven 

method for clarifying relationships between ideas, concepts, issues, or actions by 

determining and mapping the cause and effect linkages. Accordingly, ISM is 

particularly suited to critically examine each driver element and enabler element to 

determine: where they fit in a hierachy, what power they have (measure of impact) in 

the hierachical sequence, and where in the sequence the influence is maximised (this 

comes before that), and to measure the strength of the relationship.  

ISM has been well established as a tool capable of modelling a diverse range of 

complex issues. Reviews of numerous studies from differing applications and sectors 

have clearly shown the versatility of ISM. This is demonstrated in a sample selection of 

differing studies, for example, by Ravi and Shankar (2005). They used ISM to analyse 

the interaction among the major barriers which hinder or prevent the application of 

reverse logistics in automobile industries. Jharkharia and Shankar (2004), with data 

from a questionnaire-based survey, used ISM to identify, evolve and rank the mutual 

relationships of enablers supporting information technology enablement in supply 

chains; Bolanos et al. (2005), who sought to improve group decision making, used ISM 

in the simulation of a strategic group decision making process. A more recent study by 
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Thakkar et al. (2008) provided key managerial insights by developing an ISM model for 

a set of factors, specific to the Indian context.  

Additionally, ISM was justified as in the Literature Review (Chapter 3); out of the over 

2000 studies examined in the review, not one management theory or organisation study 

was analysed and interpreted using ISM. This finding was somewhat surprising since 

ISM is particularly suited to picture and clarify the nature and structure of an 

organisation model, pragmatically, as seen through the perceptions of different 

individuals. Of these studies, over 200 positively supported, with empirical evidence, 

the differing aspects of TQM (see Appendix 1, Tables A-1 and A-2 for a selection of 

these).  

In the current study, ISM was beneficial in interpreting the nature and effectiveness of 

the study model. ISM does not just confirm or deny a stated hypothesis; it may find 

additional interrelationships and linkages for the model elements, beyond confirming or 

denying those present. This approach differs from other statistical methods, for example 

SEM, which only confirms, or proves (or disproves) the interrelation of the proposed 

model elements (starting hypothesis) that was pictured through the eyes of the 

researcher (Bozionelos, 2003). 

Moreover, with ISM, the researcher starts with a clean sheet upon which to derive a 

model that shows a clearer and more understandable picture of the organisational 

reality, as seen through the collective eyes of the study respondents.  

However, for the current model, ISM, in itself, cannot substitute for understanding the 

issues being researched. This reminder is stated succinctly by Lucas and Whitley (1997) 

in the following quote: 

In analysing a particular organisational setting, it is only if we have the 
necessary background understanding or tacit knowledge that we can use the 

methodology effectively for that situation.  
 

Importantly, ISM improves our understanding of the situation (organisation) and hence 

our ability to make further improvements possible. In this, we need to understand that 

the knowledge of the empirical confirmation and validation of any changes indicated 

cannot come from using ISM alone. Accordingly, where use of ISM indicates that 

further improvements or changes are needed, these need further empirical validation by 
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use of additional means (statistical). In the current study, further amplification and 

in-depth analysis to complement ISM was done using the MICMAC method. MICMAC 

by Godet et al. (1999) being a predictive tool (justification for use and description is 

given in Chapter 7). 

4.10  Complexity and sophistication 

An aspect pertinent to the study of organisations is that the most fundamental problems 

faced by leadership stem from the complexity and sophistication in the thinking of people not 

matching the complexity and sophistication of the realities with which they have to deal 

(Warfield, 1990). As people's actual experiences of organisations are different, they make sense 

of their experiences in different ways. Therefore, what people know about organisations is 

derived from their own experiences. Metaphors and theories may be used to analyse and 

express this knowledge and experience, but according to research by Morgan (1986), ‘One can 

never be certain of what is absolutely right’. However, ISM does provide a means to picture the 

collective wisdom of a group and, accordingly, this picture is more likely to be right than that of 

any individual contributor. 

4.11  Interactive Management and ISM  

When considering the complexity and sophistication of organisations, it is important to 

examine relationships among the complex issues generated in reality before attempting to 

evaluate their relative importance. ISM is used to perform the analysis of complex issues. It 

was developed by Professor John N. Warfield, George Mason University, more than 30 years 

ago (Warfield, 1974).  

Warfield's believed in the ‘capacity of a properly applied Generic Design Science’. 

Concrete results were derived from a prolonged study and testing of real issues with real 

people. Over a span of eight years, Warfield (1990) offered courses in generic design to 

classes in three universities, before writing his two volume self-study guide. The principle 

elements of Warfield's processes relate to Interactive Management, which is actioned 

through ISM. The ISM method and a detailed analysis of the research data is described further in 

Chapter 6. 
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4.12  Expert Panel 

As implied above, the core of ISM lies with the wisdom that more than one individual (at 

appropriate levels of capability) must contribute to the knowledge base to gain an 

understanding of complex systems. Therefore, to achieve the needed diversity of 

contribution, a group of experts were brought together as an ‘Expert’s Panel’. It was 

specifically formed to investigate and review the development of the 14 elements derived 

from the review of the literature (Chapter 3). These elements were the basis for the development 

of a measuring questionnaire to facilitate the collection of data for an examination of the model 

elements as input for ISM. 

For the ‘Panel of Experts’, Warfield (1974) advises that where group members have 

expertise in one or more of the elements being examined, an ISM group of between eight and 

in special cases as many as 15 individuals, typically, take a week to conduct such a workshop. 

For the current study, the reality of management knowledgeable people being available to 

work together for up to a week, with participants being balanced between high profile 

participants from the professions, governments and academia, proved not practical, for a 

number of reasons. Their availability and the substantial costs involved in bringing them 

together in one venue being the main considerations. Therefore, although deemed less 

than ideal, eight ‘Experts’, knowledgeable participants from industry and academia, 

agreed to participate and were brought together for the Pilot Study. This Panel 

participated in a full day workshop, which reviewed the model elements developed from 

a review of the literature. The knowledge and experience of each of these ‘Experts’ 

contributed to the collective review and analysis to form the base data used to develop 

the research questionnaire. As well, with the diverse background and qualifications of 

the study participants and the facilitator being from differing organisations across 

government, academia and industry sectors reduced or eliminated any bias of an 

individual. 

4.13  Pilot Study 

Using a combination of a number of differing techniques, a Pilot Study workshop was 

conducted, at Garden Island, Sydney (hosted by Thales Australia). To maximise the 

veracity and reliability of the data mined, a modified Delphi (Ono and Wedemeyer, 

1994), NGT (EFQM, 2003), and Face-to-Face Interview Techniques (Menkes, 2006) 

were used for the study to ensure a higher probability of meaningful data.  
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The aim of this workshop was to collect and record the collective view of the ‘Experts’, 

and use this data to develop and confirm the elements for modelling. The data was 

recorded manually using a prepared checklist/record (see Appendix II, Table A-3 for an 

example). The consolidated and summarised data for the analysis is presented in 

Appendix II, Table A-5.  

The Pilot Study started with an introductory presentation outlining the study and 

introduced the Experts Panel to ISM. This presentation was followed with the facilitator 

(researcher) systematically conducting a face-to-face interview and discussion with the 

panel, as a group, for each of the identified elements. Each element was considered with 

all other elements in rotation, one pair at a time. For each pair-by-pair comparison, the 

panel members reviewed and voted on whether, in their perception (opinion), there was 

a directional relationship, a bi-directional relationship, or no relationship between the 

element pairing. Each Expert gave their response for any perceived relationship and 

dependency through the systematic comparison of each pair of elements. This data was 

collected, as shown in Appendix II, Table A-4.  

4.14  Face-to-Face Interviews 

Research by Menkes (2006) found that ‘face- to-face’ interviews remain the most 

commonly used highly direct review and assessment measure. Moreover, this method, 

as a direct measure of performance, is more accurate than indirect measures. Therefore, 

as Menkes (2006) found, direct interview techniques are a valid, and p referred method, 

for verifying and validating the findings of the group-think.  

In the book, ‘Executive Intelligence’ by Menkes (2006) research findings were shown 

to provide strong evidence that an individual's response to an ‘Interview question’, 

regardless of the topic, was dominated by three drivers: (1) experience, (2) job 

knowledge, and (3) social. Knowledge refers to information that an individual can 

recall, and their intelligence determines how skilfully they use such information to 

recall and achieve a particular conclusion. It follows that there is a limit to the veracity 

of what the interview method can tell you about an individual’s perception and response 

to a question. Variance can approximate 25-30% (Menkes, 2006).  

The same research found that, as the most common interview assessment focuses purely 

on knowledge, it provides no measure of intelligence. However, they also found 
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knowledge and intelligence to be interdependent. i.e., one cannot be applied effectively 

without the other, and that both are necessary to reach a sound conclusion. The study by 

Menkes (2006) concluded that having some insight into an intelligence measure of the 

person being interviewed, as for the experts’ panel being interviewed as a group, nearly 

doubles the predictive accuracy of their evaluation. However, in evaluat ing the accuracy 

for the design of the research questionnaires, there was a need to consider the 

respondent’s demographics, for their value in the study analysis (Bolanos et al., 2005). 

As well, with the diverse background and qualifications of the study participants and the 

facilitator being from differing organisations across government, academia and industry 

sectors reduced or eliminated any bias of an individual.  

4.15  Pilot Study Methodology 

The pilot study interview and review process was an iterative process by defining and 

presenting an overview, for discussion and to seek agreement, for each of the 91 

pairings of the 14 elements (Table 3-3). After the discussion and a short consideration 

period, where the panel members were in agreement, the facilitator recorded the 

relationship choices made the panel members. Where there was total agreement between 

the participants, the result was recorded and the participants moved on to consider the 

next pairing.  

Where there were differing opinions, each participant provided a brief explanation in 

support of their selection. This was followed by a further consideration period, after 

which another vote was taken. When the participants were in agreement, they moved on 

to consider the next pairing; if they were not in agreement as a whole, the process was 

repeated once more. If, after three iterations, there still was no agreement, the result for 

each participant was recorded, and the group moved on to consider the next pairing. 

This iterative process was followed until all element pairings had been considered, and 

the selections recorded. The pairings, where there was no clear majority agreement, 

were subjected to further formal review by independent reviewers, as described in 

Section 4.16, below.  

4.16  Initial Review of ISM Data 

As expected, the panel participants were not in majority agreement for the 

interrelationships of a small percentage of the element pairs. Accordingly, a further 
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method of review was needed to determine and confirm the relationship data for those 

element pairings. This further review was undertaken, via Email, to an additional three 

‘Expert’ reviewers. Each reviewer received the data from the Pilot Study, with the 

presentation given to the Experts and the same record of review. The additional 

reviewers were experienced and well-qualified people, with a strong academic and 

professional management background.  

4.17  ISM Expert Data 

The Experts were selected, based on their knowledge and experience with organisations 

in differing sectors (Academia, Industry, Government, the Community at large), and, 

most importantly, their availability and willingness to participate. The Data 17 from the 

Pilot Study and the post study review were collated, analysed and modelled to 

determine the base information from which to develop a ‘research questionnaire’. The 

questionnaire was designed to collect data related to the interrelationships between the 

element pairings of the Driver, Enabler and Result elements. This data was collected for 

the analysis and modelling of an integrated research TQM model.  

4.18  Summary 

This chapter details the major considerations associated with the research design, and 

lists the research steps taken in distinct stages, as well as an introduction into ISM. In 

total, the research method steps were implemented in four distinct stages, as outlined. In 

the first stage, the existing literature was reviewed to compile the needed background 

knowledge and to identify a gap in the knowledge of TQM, which this research aims to 

fill.  

The chapter identified and developed the elements for a conceptual research model, 

based on the knowledge gained from the literature review, as well as a Pilot Study (an 

Experts Panel). The main outcome from this chapter was the elements for use as the 

basis in the development of the research questionnaire, as described in the next chapter.  

 

                                                 
17 In determin ing the data for this research model, and to avoid ambiguity and an unnecessary pairing 

masking the ISM data, where at least two of the panel reviewers selected that there was no relationship, 

this selection was used for analysis of the Pilot Study data.  
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5. RESEARCH DATA–COLLECTION AND PREPARATION 

5.1 Introduction 

This Chapter details the design and development of the ‘research questionnaire’ used to 

collect the data. The questionnaire was designed to collect information about the 

targeted respondents, selected from a broad range of differing organisations (i.e. 

academia, industry and various levels of government), and the interrelationships 

between the study elements identified from the ‘literature review’ (the data was 

validated through a Pilot Study with a Panel of Experts). Also discussed in this chapter 

are details of the target population (respondents), the sample size, and the sampling 

method used to collect the research data.  

Further, the chapter is divided into the following sections. Section 5.1 contains the 

Introduction, while Section 5.2 describes the data collection method. A discussion on 

the design and development criteria of the questionnaire is described in Section 5.3. 

Section 5.4 outlines the developed questionnaire, Section 5.5 the Questionnaire Pre-

Test, Section 5.4.1.6 the Research Data Collection; Section 5.7 the Total Responses, 

Section 5.8 the Questionnaire Data; Section 5.9 the Collected Data; Section 5.10 Part 1 

Respondents Demographics, and Section 5.11 Part 2: Survey Data, and Section 5.12 

summarises the chapter. 

5.2 Data Collection Methods 

According to Neuman (2003), the primary interest in structural modelling is the extent 

to which a hypothesised model ‘fits’, or adequately describes, the sample data. Ideally, 

an evaluation of model fit should be derived from a variety of perspectives, as well as 

be based on several criteria that can assess the model fit from a diversity of 

perspectives. In particular, it should focus on the adequacy of the model as a whole. In 

looking at the sample data, there are three primary quantitative data collection methods, 

i.e. (1) experimental research, (2) non-reactive research, and (3) survey research.  

The experimental research approach is rarely appropriate for research, which requires a 

researcher to examine the collective impact of dozens of diverse variable constructs (as 

is the case in the current study). Additionally, experimental designs are, invariably, 

longitudinal studies, as the data are collected both before and after an events (Sekaran, 
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2000). For example, field studies could be longitudinal. In non-reactive research, such 

as content analysis, the researcher is only looking at what is described, as, for example, 

in the review of the literature. Importantly, reactive research cannot reveal the intention 

or the nuances behind what is meant by those who created the text, or the 

effects/relationships between the issues described (Neuman, 2003).  

In contrast, to test the hypothetical interrelationships between the selected elements, as 

needed for the current study, the quantitative ‘survey research’ approach was 

determined to be the most appropriate method to collect the contextual data needed. 

Additionally, qualitative and judgemental sampling was chosen because it was a cost 

effective method (Sekaran, 2003). However, and more importantly, qualitative sampling 

was used because the targeted respondents had the knowledge and expertise of real 

organisations, and therefore, had the information needed. Accordingly, a web based 

‘research questionnaire’ was chosen.  

The major reasons for using the Web based questionnaire method were:  

1. it enables the gathering of information from a wide geographical area (Sekaran, 

2000);  

2. it facilitates the easy collection of ‘sound’ views of the targeted research from a 

large number of respondents (Fong and Chu, 2006), and 

3. it has proven to be an effective method in other tangentially related empirical 

studies (Darroch, 2003; Fong and Chu, 2006).  

To ensure a higher response rate, Sekaran (2000) has recommended a number of 

techniques, that have also been used by Darroch (2003) and Moffett et al. (2003). The 

recommended techniques used in the current study were: 

1. keep the questionnaire as brief as possible;  

2. attach a cover letter to introduce the researcher, the objective of the research, 

and the importance of the data;  

3. where possible, notify respondents in advance to gain their co-operation by 

letter, Email, or telephone, and  

4. follow-up targeted respondents by letter, Email, or telephone (especially with 
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any known, but reluctant, respondents).  

5.3 Questionnaire Design and Development 

The subject matter for the research questionnaire was drawn from the literature review 

and added to by the Pilot study. The design and development of the research 

questionnaire was based on guidance from a study by Smith and Singh (2006) on 

empirically validated ‘quality management measurement’ instruments. The 

questionnaire was designed and developed to collect the data needed to answer the 

research hypotheses. To maximise the validity of the information from the 

questionnaire, the data collected had to be both accurate and useable. This outcome was 

achieved through the development of the questionnaire using established protocols by 

Schwab (1999) and Sekaran (2003). 

Additionally, guidelines suggested by Cavana et al. (2001), regarding the principles of 

wording, scaling mechanisms and general appearance of the questionnaire, were also 

used to improve the effectiveness of the questionnaire. These guide lines, according to 

Cavana, improve the response rates for a questionnaire, while minimising any biases. 

Moreover, as the current research sought a perceptual measurement of the experience 

and knowledge of people engaged in management, the procedures by Smith and Singh 

(2006) and Ghosh et al. (2003) ensure the consistency and validity of the questionnaire 

items.  

5.3.1  Sample Size 

Although not directly applicable to the present study, a general data collection rule, 

suggested by Hair et al. (1992), regarding exploratory factor analysis, for example, is 

that there should be four or five times as many observations as there are elements to be 

analysed. Therefore, a reasonable sample size indicated for the current analysis would 

be 5 times the 16 elements (see discussion of elements in Section 4.7), or a minimum 

number of 80 observations. In this study, the total number of respondents reached was 

estimated at over 1000. 

Three hundred ‘requests to participate’ were sent directly to selected respondents, along 

with a covering letter or Email, with a link to the on-line survey. In addition, a general 

request to participate was sent to a number of professional organisations, including: 
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AOQ, Australian members of the Management Division of ASQ, AICD, JASANZ, and 

major universities in Sydney, Melbourne, Adelaide and New Zealand18.  

Further, the minimum sample size needed for ISM and MICMAC analyses is ‘one’. 

Such structural analysis methods are used to distil the groupthink from a relatively small 

number of ‘Expert’ respondents, or from people with knowledge of the subject being 

analysed into a ‘single set’ of data for analysis. For an ISM analysis, Warfield (1974) 

suggests that an ideal group number would be from 6 to 12 people. While Godet et al. 

(1999) do not address the sample size for MICMAC, they imply a similar purpose to 

ISM (Godet, 1986). Additionally, considering that the ISM and MICMAC methods do 

not give exact results, and so could be interpreted by different readers in different ways, 

the analysis and outputs should not be taken literally. Instead, the results are seen as a 

sounding platform from which to promote further thinking about the analysis results.  

5.4 The Research Questionnaire  

The research questionnaire was developed in two parts. Part 1 is the introductory 

section, which was used to collect the respondent’s background information; Part 2 

contains multiple sections and questions designed to collect the data for the TQM 

driver, enabler and result elements. Further, Part 2 presents the respondents’ perceptions 

of the interrelationships between the model elements, the strength of the perceived 

impact of the interrelationships, and how these affect the performance of the 

organisation.  

5.4.1  Questionnaire Content-Part 1 

Part 1 was designed to collect information on both the background and experience of 

the respondents. It endeavoured to focus the respondent’s attention on organisations of 

which they have knowledge and experience, as well as obtain their perceptions of what 

they considered an ‘ideal organisation’. Part 1 of the research questionnaire is shown in 

Appendix II, Figure A-3, which is the copy of the survey questionnaire downloaded 

from SurveyMonkey™. The respondent’s answers are d iscussed and tabulated in 

Section 5.10.  

                                                 
18

 University of NSW, Sydney; RMIT University and Melbourne University, Melbourne; Adelaide 

University, Adelaide, and Massey University, Palmerston North, Ne w Zealand. 
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5.4.2  Questionnaire Content-Part 2  

Part 2 of the questionnaire, using the SurveyMonkey™ website, contained data for each 

of the 240 element pairings (16 elements x 15 element pairs), collected as one data item 

(see downloaded Survey Questionnaire in Appendix III, Figure A-3: Downloaded Copy 

of Survey Questionnaire from SurveyMonkey™). An example, taken from the on- line 

questionnaire used to collect the data for the relationship between Element 1 and each of 

the other 15 Elements, is given in Figure 5-1: Example Question from Research 

Questionnaire, Part 2. This process was repeated for each of the 15 Elements, until all 

240-element pairings were considered.  

Figure 5-1: Example Question from Research Questionnaire, Part 2  

 

5.5 Questionnaire pre-test 

The questionnaire was pre-tested on 10 researchers, who evaluated it for clarity, bias, 

ambiguity, and relevance to the organisational environment. All the respondents’ 

feedback and advice were considered in the redevelopment of the questionnaire. The 

pre-testing ensured that the questions were easy to read and understand. Following the 

questionnaire validation, the pre-test data were included in the current study.  
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5.6 Research Data Collection 

The survey was mailed or Emailed to respondents to be implemented through a web 

link to the on- line questionnaire via the ‘Survey Monkey™’. A covering letter was 

attached for the designated manager (CEO/MD, or head of HRM (see Appendix III, 

Figure A-1 (mail out), and Figure A-2 (Email)). The covering letter included a request 

to distribute the questionnaire to other appropriate people within the organisation. The 

web link activated the on- line collection of research data.  

5.7 Total Responses 

A total of 159 responses were registered into the SurveyMonkey™ website. All 

respondents completed Part 1, while 143 respondents completed and saved Part 2 of the 

‘Research Questionnaire’. The collected survey data was downloaded and tabulated for 

analysis (see reports in Appendix IV, Table A-6: MICMAC-All Responses Data, Table 

A-7: MICMAC For-Profit Responses Data (98), Table A-8: All Reponses Conditioned 

ISM Research Data, and Table A-9: For-Profit Reponses Conditioned ISM Research 

Data). 

5.8 Questionnaire Data 

The data was collected in a two part questionnaire: Part 1 (general respondent 

information), and Part 2 (research survey data).  

5.8.1  Questionnaire Part 1 

In Part 1 of the questionnaire the respondent provided general information about 

themselves and more specific information about their management knowledge and 

experience. The respondents’ demographic information made available detailed data 

related to the population sample. 

5.8.2  Questionnaire Part 2 

The research survey, in Part 2, allowed the respondents to give information about or 

based on their experience with organisations. Further, it enabled them to record their 

feelings, perceptions, and impressions, as well as their opinions of the direct influence 

and power relationships they observed that existed between each of the sixteen elements 

described in Section 4.7. (As noted earlier, these elements were considered in 240 pair-

combinations). The respondents were asked to describe an ideal organisation, 
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specifically assessing the existence (or non-existence), and the strength, of the 

relationships between all combinations for each given element.  

5.9 Collected Data  

As noted previously, Part 1 obtained 159 responses, while Part 2 only received 143 

responses. This problem arose through the on- line survey design, which enabled a 

respondent to exit the survey without saving their selections for Part 2, as instructed. 

The issue was corrected, but not before 16 such responses were collected. The 

anonymity of the respondents prevented direct contact, and so the Part 2 data for these 

could not be retrieved.  

The following table presents the method used to access SurveyMonkey™, with the 

number of surveys sent, the responses (both Part 1 and 2) and the response rate. 

Table 5-1: Survey Reponses 

Access to 

SurveyMonkey™  
Surveys Sent Responses Response Rate  

Letter/Email 200 37 18.5% 

Email Notice/Request 1,000 (estimate only) 67 7% 

Letter/Email + Lottery 

Scratchy 
100 39 39% 

TOTAL  143 64.5% 

 

As can be seen from the above table, three methods of distribution were used.  

1. 200 survey letters/Emails were mailed-out/sent to selected respondents; 37 

completed surveys were received, being a return rate of 18.5 %.  

2. The above respondents included a number of contact persons representing of 

professional organisations. They were requested to forward the Email onto other 

prospective respondents within their organisation. Organisations included 

Standards Australia, JASANZ, AOQ, AIM, AICD, and a number of universities 

in Australia and New Zealand. The number of the collective membership 

(prospective respondents) from these organisations exceeded one thousand. Only 

67 responses completed the questionnaire, being an estimated low response rate 

of less than 7%. 

3. A survey covering letter, with a link to SurveyMonkey™ (letter included a $5.00 
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inducement of a ‘Set for Life’ Lottery Scratchy) was sent-out or delivered to 100 

respondents (delegates who attended the AOQ National Conference QUALCON 

2010, held in Canberra in September 2010). Using this link, 39 respondents 

completed the questionnaire, being a return rate 39%.  

Therefore, 143 usable responses were received, representing an estimated response rate 

of about 11% for the three collection methods. According to Sekaran (2003), when 

considered as a collective total, such a number of responses can be considered 

acceptable. Thus, overall, the sampling frame of responses was considered to be fair 

representation of the knowledge and experience of the selected population.  

5.10  Part 1 Respondents Demographics  

The following charts (Figures 5-2 to 5-11) illustrate the respondents’ demographics. 

The figures are 3D Pie Chart summaries of the 159 responses (140 Male and 

19 Female).  

5.10.1  Organisation Types 

Figure 5-2: For-Profit Organisations 

 
Response Count of 101 People 

The figure shows that nearly half of the respondents came from the service sector 

(46%), these with the manufacturing combined with service (27%) accounted for 73% 

of the responses. Manufacturing accounted for a further 13% leaving the non-defined 

sector with the remaining 14%. 
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Figure 5-3: Not-For-Profit Organisations 

 
Response Count of 58 People 

The figure shows that 69% of the respondents from the Not-For Profit Organisations 

came from government departments, 24% from the Volunteer Community (Lions 

International and Rotary), and 7% form non defined organisations.  

5.10.2  Size of Organisation by number of People  

Figure 5-4: The number of People in Focus Organisations   

 
Response Count 159 

This figure shows that more than half of the respondents are members of, or employed 

by, large19 organisations.  

                                                 
19

 For statistical purposes, the definition of a large-sized organisation is one that has grown beyond the 

limits (more than 250 people) of medium-size. This definition is from the book publication, QFINANCE–

The Ult imate Resource, © 2009 Bloomsbury Informat ion Ltd. 
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5.10.3  Years Organisations have been operating 

Figure 5-5: Years Organisations have been Operating  

 
Response Count 159 

The figure shows that 42% of the organisations have existed for more than 50years, 

with a further 23% over 20 Years.  

5.10.4  Organisation Type 

Figure 5-6: The Focus Organisation Type  

 
Response Count 159 

The figure shows that 67% of the respondents had experience with organisations that 

had interests, beyond the region of the respondents.  
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5.10.5  Respondents-Organisational Position  

Figure 5-7: Respondents’ Organisational Position  

 
Response Count 159 

The figure shows that 70% of the respondents determined that they were in 

management. 

5.10.6  Respondent’s Specialisation 

Figure 5-8: Respondents’ Organisational Specialisation  

 
Response Count 159 

With regard to this research, this figure shows that the largest sector of the respondents 

were/are associated with quality and administration, which together with strategy (12%) 

account for nearly half of the respondents (48%). With 31% not determined and the 

remaining 17% being spread across IT, design, procurement and suppliers.  
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5.10.7  Experience of Respondents  

Figure 5-9: Experience of Respondents (Years) 

 
Response Count 159 

This figure shows that 61% of the respondents have more than 20 years of experience 

with organisations. 

5.10.8  Age of Respondents  

Figure 5-10: Respondent’s Age 

 
Response Count 159 

This figure shows that the majority respondents are aged over 50 (72%), with 19% 

between 41 and 50 leaving a mere 9% younger than 40. As this reflects the experience 

of the respondents, it shows a large skew towards the contribution by the older 

respondents, and thereby may not be balanced in reflecting the current thinking of the 

younger set.  
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5.10.9  Respondent’s Education Level 

Figure 5-11: Respondents’ Highest Level of Education 

 
Response Count 159 

This figure shows that 60% of the respondents qualified with a tertiary education. A 

further 24% had either trade/technical training or a diploma.  

In summary, the respondents’ demographic information and the focus organisations 

were assessed. The majority of the respondents were middle-aged (over 70% 50 years or 

more), well educated (60% university educated), experienced (over 60% with at least 20 

years of experience with their organisation type).  

In terms of the survey data analysis (described in the following sections), the 

information illustrated in the above figures showed that the demographic data for (1) the 

percentage of people in the focus organisation who had strategy or design-related 

positions, (2) whether the organisation had a separate quality management (QM) 

function and. (3) whether the respondents were male or female, were considered to not 

provide enough meaningful information for a meaningful interpretation. Therefore, such 

information was not considered separately in the subsequent analysis of the elements.  

5.11  Part 2: Survey Data  

The summary of responses for analysis is included in Appendix IV, Table A-6: 

MICMAC-All Responses Data, while the summary of the 98 ‘For-Profit’ responses are 

given in Table A-7: MICMAC For-Profit Responses Data (98). Further, the tables, with 

their data conditioned for ISM, are in Appendix IV, Table A-8, and Table A-9, 

respectively. 
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The measurement scale used for the survey data is addressed in the following sections. 

5.11.1  The Measurement Scale 

A four-point Likert-Like scale was used to measure the 15 responses for each of the 16 

questions in Part 2. For each question the respondent selected one of four choices (a 

‘Strong’ direct influence, an ‘average’ direct influence, a ‘weak’ influence, or no 

influence), for each of the 15 responses; hence, the respondents considered one element 

against the other 15 elements when making their selection. These choices measured the 

existence or non-existence of a direct relationship and its strength, between the element 

pairings. In the analysis, when ordinal or nominal variables were used, it was assumed 

that the numbers assigned to the ranked categories approximate the true (but unknown) 

intervals between them and are close enough to derive meaningful results (Hair et al., 

1992; Jamieson, 2004).  

As this is a behavioural and management study, the variables measured by this four-

point scale (which is considered as good as a five point scale) can be categorised as 

metric and, thereby, are suitable (Hair et al., 1992). Moreover, such continuous methods 

can be used with little worry, provided that the variable has four or more categories, as 

is the case in the current study (Byrne, 2001). According to Sekaran (2003), an increase 

in the rating scale from four to five or seven or nine points does not improve the 

reliability of the rating. Therefore, the four-point scale was considered the most 

appropriate for the present analysis, using MICMAC (Godet et al., 1999).  

The (Ordinal) scales of ordered categories allowed for implicit and direct comparisons. 

However, the scale allowed no sense of an interval response, for example, ‘half strong’ 

or ‘half weak’. Therefore, assigning a definitive internal between the scales was both 

impractical and illogical. Moreover, the distance between each category, also referred to 

as the interval, is often incorrectly assumed equal, although the names of the categories 

chosen do attempt to create some sense of quasi-equality of the intervals. Nevertheless, 

there is no empirical evidence to suggest that the interval between strong and average is 

equal to the interval between average and weak, nor weak and none. Hence, this 

assumption was not taken in the current study (Tastle and Wierman, 2006).  
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5.11.2  Preparation of Part 2 Data for Analysis  

The data (Part 2) was analysed using two different structural modelling methods. The 

first method used the response data, conditioned as the input for ISM; the second, the 

MICMAC method, used the data directly. These methods are detailed more fully in 

Chapter 6 for ISM, and Chapter 7 for MICMAC (Godet et al., 1999; Warfield, 1974)  

5.11.3  Part 2 Data Structure Requirements  

The data structure requirements for the two methods are different. Firstly, a defined 

(measurable) interval between the scale categories is not of concern for the MICMAC 

analysis; rather, the raw numbers (for the four categories as collected for the 240 

responses for the 16 questions) are appropriate as direct input data (Godet et al., 1999). 

However, for the ISM analysis the data needed to be reconfigured from a selection of 

one of the four choices to one of only two opposite alternatives. For example, the 

selection for each relational response (of strong, average, weak, or none) is directly 

useable as input for MICMAC. However, for the ISM analysis the response categories 

needed to be reduced to a binary ‘0’ or ‘1’.  

For each 240 element pairing, an assessment determined whether there was a direct 

relationship between them. The conditioning of the ISM data reflected the information 

used for all four choices. As a consequence, the two choices revealed the existence of a 

direct influence and the relationship from one element to another, as denoted by a 

binary ‘1’ (where the relationship exists), or a binary ‘0’ (if there is no relationship).  

5.11.4  Preparation of Data for ISM 

As explained by Cohen et al. (2000) and Jamieson (2004), when interpreting nominal 

data researchers normally utilise this kind of questionnaire to collect data that cannot be 

ascertained using more traditional measures, for example, where the application of 

standard statistics can be misleading. The present research is such an example; thus, a 

different measure was used to analyse the ordinal scale data. The conversion for the 

ISM analysis was undertaken using the Liker- like scale. Historically, the motivation to 

use this measure came from the need to identify a means by which ordinal data could be 

used to provide ‘a measure of consensus’. Consequently, the existence, or not, of a 

direct influence relationship of a number of responses for any of the scale categories can 

be assessed by consensus towards one or other of the extremes of the selection 
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alternatives, i.e. using a binary ‘1’ to represent the existence of a direct influence 

relationship, or a binary ‘0’ where there is no such relationship.  

5.11.5  The Standard Consensus Measure 

The standard consensus measure (Cns), developed by Tastle and Wierman (2006), is 

used to condition the research data for ISM, and is given as: 

Equation 1:  

Where: X represents the Like-Likert scale; Xi is a particular Likert attribute; pi is the 

probability or frequency associated with each Xi (the relative number of individuals 

who gave that response), I = (1, 2, 3, 4); 

dX is the width of X (Xmax — Xmin), and  

μX is the mean of X, and is calculated by the equation:  

Equation 2:  

From this, Dissent is defined as:  

Equation 3: Dnt (X) = 1 — Cns (X), and as both consensus and dissention are intimately 

related, given one, the other is easily calculated by: 

Equation 4:  Cns (X) = 1 — Dnt (X). 

The response table for all 143 usable and validated responses (as shown in Appendix 

IV, Table A-6: MICMAC-All Responses Data) was the input used to calculate Cns (X), 

in implementing the equation for Cns (X), as given above. Using the Microsoft Excel 

2010 application, Cns, Cns %, mean μX , Dnt, Dnt % were calculated for each of the 16 

x 15 responses. To perform these calculations, the nominal values of ‘1’ for Strong, ‘2’ 

for Average, ‘3’ for Weak and, ‘4’ for None were used in the calculation for the values 

of Cns (X).  

However, in order to find a clearer response to indicate one or the other of the extremes, 

the consensus equation for Cns (X) was modified slightly. The mean μX was set to a 

constant, and increased the sensitivity of dX by 2 20. This new measure, ‘sCns (X)’, 

called the ‘strength of consensus’, was a modification of both the Shannon entropy, an 

                                                 
20

 This number could have been larger if extra sensitivity is needed. 
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equation common to the foundation of information theory, and the standard consensus 

measure given above (Tastle and Wierman, 2006).  

The ‘strength of consensus’ measure, designated as ‘sCns (X)’, is given by the extended 

(modified) Cns (X) equation: 

Equation 5:  

As Scenario 1, the focus (mean) μ was set to a constant of ‘1’, to calculate the measure 

of strength of consensus sCns (X) towards this focus; then, it was recalculated using the 

modified equation for sCns (X) (each alternative  response for the four alternatives, thus 

contributing to the strength of the consensus value ‘Strong’). This calculation was 

completed for all sCns (X) as Scenario 1. 

Next, for Scenario 2, μ was reset to ‘4’, to represent the other extreme value for the 

mean, with a focus on ‘None’. The data was recalculated a second time. Both Scenario 1 

and 2 sCns (X) data are shown in Appendix IV, Table A-8: All Reponses Conditioned 

ISM Research Data.  

The required ISM data was then derived by calculating each of the 240 values of 

X (16 × 15), using a Boolean combination of Scenario 1 and Scenario 2, to produce the 

data for the ISM analysis. These data were calculated according to the following rules:  

 If sCns (X) Scenario 1 > 0.5 and sCns (X) Scenario 2 < 0.5 then ISM (X) value 

is set to ‘1’21, or  

 If sCns (X) Scenario 1 < 0.5 and sCns (X) Scenario 2 > 0.5 then ISM (X) value 

is set to ‘0’22, or  

 If sCns (X) Scenario 1 > 0.5 and sCns (X) Scenario 2 > 0.5 then ISM (X) value 

is set to ‘1’ if sCns (X) Scenario 1 > sCns (X) Scenario 2, and ISM (X) value is 

set to ‘0’ if sCns (X) Scenario 1 < sCns (X) Scenario 2. 

The results give a value that defines whether the collective responses are towards or 

away from a consensus to one of the two extremes; i.e. sCns (ISM) value is a ‘1’ if the 

combination result is towards ‘Strong’, or a ‘0’ if the result is towards ‘None’. 

                                                 
21

 This was applicable to 126 cases. 
22

 This was applicable to 44 cases. 
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Examples of the above combinations of Scenario 1 and 2 (giving sCns (S), and sCns (N) 

for each (X) with resultant ISM are shown in Table 5-2 below (selected extract entries 

from Table A-8 in Appendix IV). 

Table 5-2: Example extract entries from Table A-8 

 

The resulting ISM values are the input data for developing the ISM (Chapter 6). All 

ISM values are included in Appendix IV, Table A-8. 

5.11.6  Part 2: Model Element Data (For-Profit) 

The process described above for conditioning the respondents’ data was repeated using 

data from those respondents who had a selected focus of ‘For-Profit’ Organisations in 

Question 3 of Part 1, as a subset of 98 from the 143 responses. The Part 2 Survey data 

with its ‘Strength of Consensus’ sCns (Strong) and sCns (None) figures for Scenarios 1 

and 2, and the resultant ‘For-Profit’ ISM (X), are tabulated and shown in Appendix IV, 

Table A-9: For-Profit Reponses Conditioned ISM Research Data. This data was also 

used to develop a second ISM For-Profit model (see Chapter 6). 

5.12  Chapter Summary 

This Chapter described the design and development of the ‘research questionnaire’, and 

provides a summary the demographics for the selected sample respondents.  

Additionally, the preparation and conditioning of the tabulated results generated from 

questionnaire data is tabulated and detailed in four Annex tables (Appendix IV, Tables 

A-6, A-7, A-8, and A-9), which are used as the input data for the ISM and MICMAC 

analyses (described in Chapters 6 and 7).
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6. INTERPRETIVE STRUCTURAL MODELLING  

6.1 Introduction  

This chapter describes the use of ISM to develop a pictorial representation of a 

management model derived from conditioned research data (Chapter 5). From the 

modelling, two models were developed: one from the data for ‘All’ respondents, and the 

other from the data of a sub-set of 98 respondents, who had selected a ‘For-Profit’ 

focus. 

The use of ISM to develop these models is described in the Sections as follow: Section 

6.1 Chapter Introduction; Section 6.2; ISM Description; Section 6.3 ISM Concepts; 

Section 6.4: The ISM Process; Section 6.5 Model Development; Section 6.6 ISM-All 

Respondents; Section 6.7 ISM ‘For-Profit’ Respondents; Section 6.8 Preliminary 

Classification of Elements; Section; Section 6.9 ISM Research Model, and Section 6.10 

Summarises the Chapter. 

6.2 ISM Description 

As outlined in Chapter 4, ISM was first proposed by Warfield (1974), and is best 

described as an assisted learning process. The ISM method is a process that transforms 

unclear and poorly articulated mental models of systems into well-defined models that are 

useful for many purposes (Kanungo and Bhatnagar, 2002). Also, in support of their use, 

Malone (1975) defined ISM as a process intended to utilise systematic and logical thinking 

when approaching complex issues, and then to communicate the results to stakeholders and 

interested parties. ISM was used to deconstruct the collective view of complicated 

management organisations, from the collected data. The data were grouped into sub-

systems (16 elements23) and, from these elements, developed into a hierarchical multi-level 

structural model.  

6.3 ISM-Concept 

The ISM concept is based on the one-to-one correspondence between a binary matrix 

and a graphical representation of a directed network. The fundamental concepts of the 

process are an ‘element set’ and its ‘contextual relationships’. The element set is 

                                                 
23

  Each of the 16 Elements/Constructs represents a group of sub-sub-elements. A further description of 

these sub-sub-Element groups are described in Chapter 3.  
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identified within a situational context (TQM hierarchy), while the contextual relation is 

selected as a statement of relationships among the elements in a manner that is 

contextually significant for the examination. The elements correspond to the nodes on a 

network model, and the presence of the relationship between any two elements is 

denoted by a directed line (link) connecting those two elements (nodes). In the 

equivalent binary matrix representation, the elements are the contents of the index, set 

for the rows and columns of the matrix, and the presence of the relation directed from 

an element (designated i) to another element (designated j). This process is indicated by 

placing a 1 in the corresponding intersection of row i and column j. 

The procedure requires the initial specification of a digraph or its equivalent binary 

matrix. The process is initiated by specifying an element set and a transitive relational 

statement. An ‘embedding’ operation is then performed, in which advantage is taken of 

the ability to make transitive inferences within the reachability matrix to guide the 

systematic interrogation to identify the presence or absence of the relationship between 

pairs of the elements. The respondents were requested to answer a query in the form: ‘is 

element si directly influenced by element sj’? The elements appearing in the parentheses 

being those appropriate for the particular context. Explicit entries to the reachability 

matrix were used to keep track of the responses (from the questionnaire data) to provide 

implicit transitive inferences, based upon previous responses, and to generate an 

efficient ordering of subsequent queries.  

Following the embedding operation, the resulting reachability matrix is used to partition 

the ‘element set’, according to the process outlined. The reachability matrix was 

rearranged and partitioned to correspond to the hierarchical reordering of the element 

set. Then the ‘diagonal expansions’ of the matrix (designated M) were systematically 

examined to discover the least number of connections required to form an adjacency 

matrix (designated A). The transitive closure of the adjacency matrix was equal to the 

constructed reachability matrix. This operation is referred to as ‘extracting’. The 

minimum-edge digraph provides an efficient, hierarchically ordered display of the direct 

responses and the indirect transitive inferences resulting from the embedding operation. 

Through these operations, the ISM process provides a comparison operation in which 

the user examines the result of the mathematical operations and the heuris tics of the 

process, and introduces modifications or corrections to the digraph. A ‘substitution’ 
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operation, with the introduction of elaborative text, interpretive symbols, or additional 

graphical embellishments, makes the final ‘ISM model’ comprehensible to a wide 

audience.  

The ISM was used to analyse the TQM model driver/enabler constructs. The analysis 

showed the intra-relationships of the drivers and enablers, and their driving power and 

dependence to identify their influence on organisational outcomes. For each driver and 

enabler group, the analysis addressed the hierarchal ordering of the elements for both 

causality and precedence to determine their power, and the importance of their impact 

on the organisational result elements.  

In theory, each intra-group driver, enabler, and result element was compared, in pairs, 

with each of the other elements, and used to determine the element’s priority in terms of 

causality, priority, importance, and precedence. Each pair provided a comparat ive 

ordering of all the constructs. These constructs were summarised with the large number 

of pair comparisons used to produce a network illustration (digraph). The digraph, 

showed a comparison of all the activities, were linked by arrows that have contextual 

meaning, for example, ‘A’ has a direct influence on ‘B’. This process is shown in 

Figure 6-1 below (Malone, 1975; Warfield, 1974). 

Figure 6-1  Functional representation of ISM 

 
Source: (Malone, 1975)  
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6.4 The ISM Process 

The steps involved in the ISM method, as described, are shown below in Figure 6-2: 

ISM Process (Warfield, 1974). 

The steps are: 

1. Identify the TQM drivers, enablers and result elements relevant to generating a 

model (as listed in Table 4 1). 

2. Develop a structural self- interaction matrix (SSIM) to show the paired 

relationships between elements (see Table 6-1: Structural Self- Interaction Matrix 

(SSIM)–All Responses, and Table 6-5: Structural Self-Interaction Matrix 

(SSIM)–‘For Profit’ Responses).  

3. Develop a reachability matrix from the SSIM, and check the matrix for 

transitivity24 (see Table 6-2: Initial Reachability Matrix–All Responses, and 

Table 6-6: Initial Reachability Matrix–‘For-Profit’ Responses.  

4. Partition the reachability matrix into different levels through multiple iterations 

(see Table 6-3: Sets/Levels of ISM Elements (All), and Table 6-7: Sets/Levels of 

ISM Elements (For Profit)).  

5. Based on the relationships in the conical form of the final reachability matrix 

(Table 6-4: Conical Form/Levels of Final Reachability Matrix, and Table 6-8: 

Conical Form/Levels of Final Reachability Matrix (For Profit)), draw a conical 

directed graph (Figure 6-3: Initial Digraph including all Transitive Links) and 

remove the transitive links.  

6. Convert the resultant digraph into an ISM by replacing the construct nodes with 

statements (Figure 6 4: Digraph with Transitive Links removed and Figure 6 5: 

Digraph with Transitive Links removed (For-Profit)). 

7. Review the ISM models to check for conceptual inconsistency and make any 

necessary modifications.  

                                                 
24

 Transitivity of the contextual relation is a basic assumption in ISM, which states that if element A is 

related to B, and B is related to C, then A is necessarily related to C. 
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Figure 6-2: ISM Process 

 

6.5 Model Development  

The main objective of ISM was to identify the relationships between the driver, enabler 

and result elements (Table 4-1: List of Research Elements), and how these significantly 

affect each other. To enable the analysis using ISM, the raw research data was 

conditioned as described in Chapter 5. The ISM conditioned data tables are presented in 

Appendix IV, Table A-8, for (All), and Table A-9 for ‘For Profit’. These tables give the 

input research data for ISM analysis. 

6.6 ISM-All Respondents  

The conditioned ISM data in Table A-8 was used to develop a Structural Self-

Interaction Matrix (SSIM). This matrix was established by inserting an ‘X’ where a two 

way directional link existed (where ISM (X) ij and ji are both a 1), or a ‘V’, or an ‘A’ to 

show the existence of a one way link (where ISM (X) ij is a 1, then a ‘V’ is entered, and 

when ISM (X) ji is a 1, then an ‘A’ is entered), or an ‘O’ (where ISM (X) ij and ji are 

both 0) to designate the non-existence of a direct link between the Element pairings, as 

recorded for each of the 240 element pairings data (see Table 6-1: Structural Self-

Interaction Matrix (SSIM)–All Responses, below).  

In analysing the elements used to develop the SSIM, the following four symbols were 

used:  

Yes 

No 
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 V = Element i directly influences construct j  

 A = Element j directly influences construct i  

 X = Both elements directly influence each other  

 O = Both elements have no direct influence on each other  

Table 6-1: Structural Self- Interaction Matrix (SSIM)–All Responses 

 

Next, the SSIM was converted into a binary reachability matrix with dependence and 

enabling power (each V, A, and X being replaced by a digit 1 (one) or 0 (zero)). The 

substitution of ones or zeros was made according to the following rules:  

 If the (i, j) entry in the SSIM is V, the (i, j) entry in the reachability matrix 

becomes 1 and the (j,i) entry becomes 0.  

 If the (i, j) entry in the SSIM is A, the (i, j) entry in the reachability matrix 

becomes 0 and the (j,i) entry becomes 1.  

 If the (i, j) entry in the SSIM is X, the (i, j) entry in the reachability matrix 

becomes 1 and the (j,i) entry also becomes 1.  

 If the (i, j) entry in the SSIM is O, the (i, j) entry in the reachability matrix 

becomes 0 and the (j,i) entry also becomes 0.  

The binary reachability matrix, developed on the basis of the above substitutions, is 

presented below in Table 6-2: Initial Reachability Matrix–All Responses. 
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Table 6-2: Initial Reachability Matrix–All Responses 

 

Next, the Reachability Matrix was analysed and partitioned into different hierarchical 

levels, as discussed in Section 6.1.1, below.  

6.6.1  Partitioning the Reachability Matrix  

The various levels of this analysis involved, for each element, a ‘reachability set’, ‘an 

antecedent set’, and ‘an intersection set’. The reachability set consists of the element 

itself and the other elements, which it may help achieve. The antecedent set consists of 

the element itself and the other elements, which help to achieve it. Thereafter, the 

intersection of these two sets (‘intersection set’) for each element is derived for all the 

elements. One by one the elements, having the same reachability and intersection set, 

form and are identified as a level (i.e., the 1st level). The elements for this level are then 

eliminated from the remaining sets. Then, the next level is identified from the remaining 

element sets (as before), where the elements have the same reachability and intersection 

sets. The elements at this 2nd level are eliminated from the remaining element sets. This 

iteration process was repeated six times, until all the elements had been assigned a level.  
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Table 6-3: Sets/Levels of ISM Elements (All)  

 

The element sets shown in Table 6-3: Sets/Levels of ISM Elements (All were identified 

from Table 6-2: Initial Reachability Matrix–All Responses. The reachability set for each 

element represents a set of elements (several elements, including itself) upon which the 

current element has an impact. It was identified from the entry ‘1’ in the different cells 

of the horizontal row of the reachability matrix corresponding to the se lected element. 

For example, the reachability set of element 2 consists of 13 elements (1, 2, 3, 4, 5, 6, 7, 

11, 12, 13, 14, 15, and 16), as identified from the entry ‘1’ in the horizontal row 

corresponding to Element 2. The antecedent set for Element 2 represents the set of 

elements that have an impact on Element 2. For example, all 16 elements (1, 2. 3. 4, 5, 

6, 7, 8, 9, 10, 11, 12, 13, 14, 15, and 16) had an impact on Element 2. This can be seen 

from entry ‘1’ in the various cells of the column corresponding to element 2 in the 

reachability matrix.  

6.6.2  ISM (All) Levelling  

After the first iteration, the reachability sets for elements 2, 4, 5, 15 and 16 were found 

to be a complete subset of their antecedent set and, from this, the intersection sets were 

the same as the reachability sets. Hence, these elements were removed from the matrix 

and kept at Level I. The iterative process continued, with the remaining elements and 

the reachability and antecedent sets of the remaining elements being determined. The 

second iteration, led to elements 6 and 12 being removed and placed at Level 2. For the 
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third iteration, the elements 3, 13 and 14 were removed and placed at Level 3. In the 

fourth iteration, the elements 1 and 11 were removed and placed at Level 4. For the fifth 

iteration, the elements 7 and 9 were removed and placed at Level 5. The sixth and final 

iteration, the last two elements remaining, elements 8 and 10, each had the same 

reachability and the intersection sets; accordingly, they were assigned to Level 6. The 

results of all six iterations are shown in the last column of Table 6-3: Sets/Levels of 

ISM Elements (All), with the individual iteration results for all six iterations being 

shown in the four iterations tables of Table 6-3: Sets/Levels of ISM Elements (All), as 

follow: 

1st and 2nd Iteration-Table 6-3: Sets/Levels of ISM Elements (All) 

 

3rd Iteration-Table 6-3: Sets/Levels of ISM Elements (All) 
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4th Iteration-Table 6-3: Sets/Levels of ISM Elements (All) 

 

5th and 6th Iteration-Table 6-3: Sets/Levels of ISM Elements (All) 

 

6.6.3  Developing the reachability matrix in a Conical Form 

A conical matrix was developed by clubbing together all elements at the same level, 

across the rows and columns, to construct the final conical form of the reachability 

matrix. The results are shown in Table 6-4: Conical Form/Levels of Final Reachability 

Matrix. 
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Table 6-4: Conical Form/Levels of Final Reachability Matrix (All)  

 

Based on the conical form of the reachability matrix (Table 6-4: Conical Form/Levels of 

Final Reachability Matrix), the initial digraph, shown below in Figure 6-3, including all 

transitive links, was generated. From this data, and having identified the levels 

(hierarchical) of the elements, a digraph was drawn of the sixteen elements. The 

diagraph showed the element names (element numbers substituted with the names) at 

the six levels, and the 165 relationships (links) between the constructs, with each link 

indicating the existence and the direction (using an arrow) of the relationships between 

the elements. The initial digraph is drawn with all 165 links as shown in Figure 3-6 

below.  
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Figure 6-3: Initial Digraph including all Transitive Links (All) 
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This digraph was developed in the following manner. First, the elements which were 

removed during the first iteration appear at level 1, and are placed at the top of the 

hierarchy. Therefore, Top Management and Leadership (element 2), Organisational 

Performance (element 15), Customers (element 4), Suppliers (element 5), and 

Community Relations (element 16) appear at the top. Thereafter, the elements which 

were removed during the second iteration, Processes (element 12), and the Wider 

Community (element 6), appear at level 2 and are placed just below the top level. 

This process was repeated for levels 3 to 6, with the elements at level three being: 

Customer Satisfaction (element 14), Product Quality (element 13), and Personnel 

(element 3).The elements Investor/Shareholders/Owners (element 1) and Information 

and Communication Systems (element 11) are at level four; while the elements 

Market Conditions (element 9) and Competitors (element 7) are at level 5, with 

Economic Conditions (element 8) and Environmental Conditions being on the lowest 

level, at level six.  

The 165 inter-relationship links between the various elements, shown in Figure 6-3, 

were obtained from the corresponding entries in the binary matrix (Table 6 4). For 

example, for element 2 (Top Management/Leadership), the entries corresponding to 

elements 3, 4, 5, 6, 11, 12, 13, 14, 15, and 16 are a ‘1’ and for all other elements, the 

entry is„0‟ . Thus, element 2 leads to the element itself, as well as to elements 3, 4, 

5, 6, 11, 12, 13, 14, 15, and 16. However, no relationship exists between element 2 

and the remaining elements (7, 8, 9, and 10). In a similar fashion, the 

interrelationships (links) between the various elements are identified and denoted, 

with directional arrows representing the direction of the relationship. This initial ISM 

digraph, with all the links shown, is difficult and confusing to interpret. Therefore, to 

provide a much clearer and understandable model, all the redundant (transitive) links 

were removed to develop a clearer final ISM model. This digraph is presented below 

in Figure 6 4. 

6.6.4  ISM Model Description (All Respondents)  

The following digraph in Figure 6 4 below is the ISM model for All respondents.  
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Figure 6-4: Digraph with Transitive Links removed (All) 
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The following points more fully describe the digraph in Figure 6-4. 

 At the top level (level 1) ‘Top Management and Leadership’, 

‘Organisational Performance’, and ‘Customers’ directly influence each other 

(two-way relationship); there is a two-way relationship between 

‘Organisational Performance’ and ‘Suppliers’; there is no-direct relationship 

between ‘ Customers’, ‘Suppliers’, and ‘Community Relations’; 

‘Organisational Performance’ also has a two-way relationship with 

‘Processes’ and the ‘Wider Community’ at level 2, and ‘Community 

Relations’ with the ‘Wider Community’, as well as a one-way relationship 

from the ‘Wider Community’ at level 2 and ‘Suppliers’ from ‘Processes’ at 

level 2.  

 At level 2, there is no direct relationship between the 2 elements, ‘Processes’ 

and the ‘Wider Community’; however, ‘Processes’ has a two-way 

relationship with ‘Organisational Performance’ at level 1 and ‘Product 

Quality’ at level 3; the ‘Wider Community’ has a two-way relationship to 

‘Organisational Performance’ and ‘Community Relations’ at level 1, and a 

one-way relationship to ‘Organisational performance’ at level 1, and from 

‘Personnel’ at level 3.  

 At level 3, there is a two-way relationship between the three elements 

‘Customer Satisfaction’, ‘Product Quality’ and ‘Personnel’, with ‘Product 

Quality’ having a two-way relationship with ‘Processes’ at level 2 and 

‘Investors/Shareholders/Owners’ at level 4; there is a one-way relationship 

from ‘Market Conditions’ at level 4, while ‘Personnel’ has a two-way 

relationship with ‘Community Relations’ at level 1 and 

‘Information/Communications Systems’ at level 4; there is also a one-way 

relationship to the ‘Wider Community’ at level2. 

 At level 4, there is a two-way relationship between the 2 elements 

‘Investors/Shareholders/Owners’ and ‘Information/Communications 

Systems’; while ‘Investors/Shareholders/Owners’ have a two-way 

relationship with ‘Product Quality’ at level 3 and a one-way relationship 

from ‘Market Conditions’ at level 5; ‘Information/Communications Systems’ 

has a two-way relationship with ‘Personnel’ at level 3. 
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 At level 5, there is a two-way relationship between the 2 elements ‘Market 

Conditions’ and ‘Economic Conditions’ at level 6, while there is a one-way 

relationship from ‘Market Conditions’ to ‘Investors/Shareholders/Owners’ at 

level 4, and to ‘Product Quality’ at level 3; there is a one-way relationship to 

‘Competitors’ from ‘Environmental Conditions’ at level 6. 

 At level 6 (lowest), there is a two-way relationship between the elements 

‘Economic Conditions’ and ‘Environmental Conditions’; and between 

‘Economic Conditions’ and ‘Market Conditions’ at level 5; there is a one-way 

relationship from ‘Environmental Conditions’ to ‘Competitors’ at level 5. 

6.7 ISM–‘For-Profit’ Respondents 

Using the same steps as used for ‘All Responses’ in Section, 6.6, above, the ISM data 

for the ‘For-Profit’ valid responses (see Appendix IV Table A-9) were used to 

develop a Structural Self-Interaction Matrix (SSIM) for the ‘For Profit’ sub-set as 

shown in Table 6 5 below. 

Table 6-5: Structural Self- Interaction Matrix (SSIM)–‘For Profit’ Responses 

 

As before, this SSIM was converted into the binary reachability matrix with the 

dependence and enabling power; each V, A, and X were replaced by a digit 1 (one) 

or 0 (zero). The binary reachability matrix is presented below in Table 6-6: Initial 

Reachability Matrix–‘For-Profit’ Responses. 
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Table 6-6: Initial Reachability Matrix–‘For-Profit’ Responses 

 

The Reachability Matrix was analysed and partitioned into different hierarchical 

levels for the ‘For Profit’ sub-set data.  

6.7.1  Levels of ISM Elements 

As described earlier in Section 6.6, to determine the various levels a construct 

‘reachability set’, ‘an antecedent set’, and ‘an intersection set’ was developed, 

where one by one the elements having the same reachability and intersection sets are 

identified as forming a level. The elements for this level were eliminated from the 

remaining sets. The next level was identified from the remaining constructs, as 

before (see Section 6.6.2). This process was repeated through a number of iterations 

until all the constructs had an assigned hierarchical level. The results of these 

iterations and the derived partitioned levels are shown in Table 6-7: Sets/Levels of 

ISM Elements (For Profit). The table includes the levels that result from the repeated 

iterations, as shown in the five iteration tables following Table 6-7: Sets/Levels of 

ISM Elements (For Profit), below.  
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Table 6-7: Sets/Levels of ISM Elements (For Profit) 

 

6.7.2  ISM Levelling–For-Profit 

For the ‘For-Profit’ data sub-set, after the first iteration, the reachability sets for 

elements 4, 5, 6, and 15 were found to be a complete subset of their antecedent set, 

with the intersection sets being the same as the reachability sets. Hence, these 

elements were removed from the matrix and kept at Level 1. The iterative process 

continued with the remaining elements; the reachability set and the antecedent set of 

the remaining elements were determined (see the Level column of Table 6-7: 

Sets/Levels of ISM Elements (For Profit)). In the second iteration, elements 2, 12 

and 16 were removed and placed at Level 2. For the third iteration, the elements 3, 

13 and 14 were removed and placed at Level 3. In the fourth iteration, elements 1 

and 11 were removed and placed at Level 4. For the fifth iteration, the elements 7 

and 9 were removed and placed at Level 5. In the sixth iteration, element 8 was 

removed and retained at Level 6. For the seventh and final iteration, the last ele ment 

remaining, element 10, had the same reachability set and the intersection set, and was 

assigned to level 7. The results of all seven iterations are shown in the last column of 

Table 6-7: Sets/Levels of ISM Elements (For Profit). The individual iteration results 

for all seven iterations are shown in the six iteration tables of Table 6.7, which 

follow:  
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1st Iteration-Table 6-7: Sets/Levels of ISM Elements (For Profit) 

 

2nd Iteration-Table 6-7: Sets/Levels of ISM Elements (For Profit) 

 

3rd Iteration-Table 6-7: Sets/Levels of ISM Elements (For Profit) 
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4th Iteration-Table 6-7: Sets/Levels of ISM Elements (For Profit) 

 

5th Iteration-Table 6-7: Sets/Levels of ISM Elements (For Profit) 

 

6th and 7th Iteration-Table 6-7: Sets/Levels of ISM Elements (For Profit) 
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6.7.3  Developing the reachability matrix in a Conical Form 

A conical matrix was developed by clubbing together elements at the same level; the 

final conical form of the reachability matrix was developed across the rows and 

columns. This form can be seen in the ‘For-Profit’ sub-set, as shown in the conical 

form of the reachability matrix, included are the levels (hierarchical) of the elements 

from the iterations, shown in Table 6-8, below 

Table 6-8: Conical Form/Levels of Final Reachability Matrix (For Profit) 

 

A digraph was drawn of the sixteen elements, showing the named elements, with the 

153 transitive relationship links between the elements. The final digraph for the For-

Profit data sub-set was obtained by removing any redundant link. The resulting ISM 

(For- Profit) digraph, with the transitivity links removed, is given below in Figure 

6-5.  
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Figure 6-5: Digraph with Transitive Links removed (For-Profit) 
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6.7.4  ISM Model Description (For-Profit) 

In developing this digraph, the elements, which were removed during the first iteration, appear 

at level 1; they were placed at the top of the hierarchy. Therefore, Organisational 

Performance (element 15), Customers (element 4), Suppliers (element 5), and the Wider 

Community (element 6) appear at the top. Thereafter, the elements, which were removed 

during the second iteration, Top Management and Leadership (element 2), Processes 

(element 12), and Community Relations (element 16) appear at level 2, were placed just below 

the top level. This process was repeated for levels 3 to 7, with the elements at level three being 

Customer Satisfaction (element 14), Product Quality (element 13), and Personnel (element 3). The 

elements Investor/Shareholders/Owners (element 1) and Information and Communication 

Systems (element 11) were placed at level four. The elements Market Conditions (element 9) and 

Competitors (element 7) were placed at level 5, with Economic Conditions (element 8) at level 6, 

and Environmental Conditions being on the lowest level at level seven.  

The links shown in the ISM Model (For-Profit), as shown in Figure 6-5: Digraph with 

Transitive Links removed (For-Profit), were derived by deleting the transitive links 

from the 153 links in the binary matrix (see Table 6 8). This digraph model is a pictorial 

view of the data collected from the 98 respondents sub-set. The data show that: 

 At the top level (level 1) ‘Organisational Performance’ and ‘Customers’ 

directly influence each other (two-way relationship); there is a two-way 

relationship between ‘Organisational Performance’ and ‘Suppliers’. No-direct 

relationship exists between ‘Customers’, ‘Suppliers’, and the ‘Wider 

Community’; while ‘Organisational Performance’ also has a two-way 

relationship with ‘Processes’ at level 2. The ‘Wider Community’ has a two-way 

relationship with ‘Community Relations’ at level 2; while ‘Suppliers’ have a 

one-way relationship from ‘Processes’ at level 2.  

 At level 2, there is a direct two-way relationship between the three constructs, 

‘Top Management and Leadership’, ‘Processes’ and ‘Community Relations’; but 

there is no direct relationship between the ‘Processes’ and ‘Community 

Relations’. There is a two-way relationship between ‘Processes’ with 

‘Organisational Performance’ at level 1 and with ‘Product Quality’ at level 3; 

while ‘Community Relations’ has a two-way relationship with ‘Wider 

Community’ at level 1, and a one-way relationship from ‘Personnel’ at Level 3.  
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 At level 3, there is a two-way relationship between the three construct elements 

‘Customer Satisfaction’, ‘Product Quality’ and ‘Personnel’, with ‘Product 

Quality’ having a two-way relationship with ‘Processes’ at level 2 and 

‘Investors/Shareholders/Owners’ at level 4, as well as a one-way relationship 

from ‘Market Conditions’ at level 4. ‘Personnel’ has a one-way relationship to 

‘Community Relations’ at level 2 and a two-way relationship with 

‘Information/Communications Systems’ at level 4. In addition, ‘Customer 

Satisfaction’ has a two-way link with ‘Market Conditions’ at level 5. 

 At level 4, there is a two-way relationship between the two elements 

‘Investors/Shareholders/Owners’ and ‘Information/Communications Systems’; 

as well, ‘Investors/Shareholders/Owners’ have a two-way relationship with 

‘Product Quality’ at level 3 and a one-way relationship from ‘Market 

Conditions’ at level 5. ‘Information/Communications Systems’ has a two-way 

relationship with ‘Personnel’ at level 3. 

 At level 5, there is a two-way relationship between the two elements ‘Market 

Conditions’ and ‘Competitors’, and between ‘Market Conditions’ and 

‘Economic Conditions’ at level 6. There is a one-way relationship from ‘Market 

Conditions’ to ‘Investors/Shareholders/Owners’ at level 4 and to ‘Product 

Quality’ at level 3, and a one-way relationship to ‘Competitors’ from 

‘Environmental Conditions’ at level 7. 

 At level 6, there is a two-way relationship between the element ‘Economic 

Conditions’ at this level, and ‘Market Conditions’ at level 5, as well as a one-

way relationship from ‘Environmental Conditions’ at level 7. 

 At level 7 (lowest), there is a one-way relationship from the element 

‘Environmental Conditions’ at this level to ‘Economic Conditions’ at level 6, 

and to ‘Competitors’ at level 5. 

6.8 Preliminary Classification of Elements 

To enable a more meaningful discussion of the ISM models, the elements are classified 

further on the basis of their driving power and dependencies; these are based on the 

existence or non-existence of a direct relationship (link) between the constructs. This is 

achieved by mapping the driving power and the dependence data, as shown at Table 6 4: 

Conical Form/Levels of Final Reachability Matrix (for all respondents) and Table 6 8 
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(for the 98 For-Profit respondents). The data are then mapped into one cluster diagram 

(see Figure 6 6: Cluster of Elements ISM Model). The positional differences between 

the ‘All’ Responses (black) and the ‘For-Profit’ Responses (Blue) are a direct reflection 

of ‘1’ or ‘0’ entries mirrored in the difference between the matrices in Table 6 2 and 

Table 6 6. The differences between the ‘All’ and ‘For-Profit’ data sets were extracted 

(see Table 6 9: Extract from Reponses ISM Data). The table shows that 13 of the links 

changed from a ‘1’ to a ‘0’, while one changed from a ‘0’ to a ‘1’25. 

Table 6-9: Extract from Reponses ISM Data 

 

                                                 
25 Accounting for a link count of 165 for the “All” matrix to a count of 153 links in the “For -Profit” 

matrix.   
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Figure 6-6: Cluster of Elements ISM Models 

 
Legend 

Elements Elements 

IO Investors/Shareholders/Owners  MC Market Conditions 

ML Top Management/Leadership EnC Environmental Conditions 

Pe Personnel IS Information and Communication System 

Cu Customers Pr Processes 

Su Suppliers PQ Product Quality 

WC Wider /Local Community CS Customer Satisfaction 

Co Competitors OP Organisational Performance 

EC Economic Conditions CR Community Relations 

‘All’ Responses (black)  ‘For-Profit’ Responses (Blue) 

 

The mapped classifications results are shown in the above in the Cluster Diagram (in 

Figure 6-6: Cluster of Elements ISM Model). The elements are broadly classified into 

four categories, namely: (I) Autonomous (low driving power, and low dependence); (II) 

Dependent (low driving power, and high dependence); (III) Linkage (high power, and 

high dependence), and (IV) Independent (high driving power and low dependence).  

These classifications, developed by Godet et al. (1999), and how they are applied as a 

system, are defined in more detail for the ‘All’ model in the analysis using the 

MICMAC data (as described in Chapter 7).  

Quadrant III 

Quadrant II 

Quadrant IV 

Quadrant I 
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6.8.1  ISM Model – Cluster of Elements ‘All’ 

For ‘All’ Respondents, there are no Elements shown in the Autonomous quadrant. 

There are four Elements, the Wider/Local Community (WC), Community Relat ions 

(CR), Competitors (Co) and Suppliers (Su) in the Dependent Quadrant. In the Linkage 

Quadrant, there are half of the Elements. These eight include Top Management and 

Leadership (ML), Customer Service (CS), Investors/Shareholders/Owners (IO), Product 

Quality (PQ), Organisational Performance (OP), Personnel (Pe), and Processes (Pr). In 

addition, the Independent Quarter has four Elements. These are Information and 

Communication Systems (IS), Market Conditions (MC), Economic Conditions (EC), 

and Environmental Conditions (EnC).  

6.8.2  ISM Model – Cluster of Elements ‘For-Profit’ 

With three exceptions, the Elements for the ‘For Profit’ model have the same 

classification as for the ‘All’ respondents model. The three exceptions are Customer 

Relations, and the Wider Community moving from the Dependent Quadrant to the 

Autonomous Quadrant, and Environmental Conditions moving from the Independent 

Quadrant to the Autonomous Quadrant. These three having less power and a lower 

dependency. 

6.9 ISM Research Models 

In the discussion/analysis of the ISM resultant integrated model(s), this researcher is 

mindful of the notion of modelling expressed by Holing and Goldberg (1980), which is:  

We would rather be roughly right about a whole system than precisely right 

about a trivial part of that system. A model that can be probed and explored in a 
simulated world becomes an evolving device of self-instruction. Its value is not 
so much to give answers as to generate better questions; not to define policy, but 

to expose some of the consequences of alternative policies.  

With this in mind, the resultant ISM model, shown in Figure 6 4, portrays a set of 

elements at each of the six hierarchical levels that were derived from the reachability set 

and intersection set being the same for each of the elements at that level. In that, for 

each of the elements sets at a level the set consists of those elements that it may help 

achieve (the influence/power for the element), and its antecedent set which consists of 

the element itself and the other elements on that level which help achieving it 

(dependence).  
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6.9.1  The ISM Model (All) versus) Model (For-Profit) 

Both models have a similar structure, although from the ‘All’ model to its subset ‘For-

Profit’ model there are four elements that have changed to a different level of the 

hierarchy, the operational /functionality depicted remains substantially the same for 

both models. The red arrows in Figure 6.6 show that four of the elements of the two 

models have significant differences in their position (a value change of more than 1 in 

driving power or dependency values).  

For the ‘economic conditions’ element in quadrant III, the ‘for-profit' element and the 

‘all’ element have the same dependency value, but the ‘for-profit' element has less 

driving power. This difference might be attributable to ‘economic conditions’ having 

less driving power, as the impact of other ‘for-profit’ elements become more influential, 

for example, an increase of driving power by the ‘customer satisfaction’ element.  

Another element with a significant difference is ‘personnel’ in quadrant II where the 

‘personnel’ element has less 'dependence' for the ‘for-profit’ element. This is may be 

due to the ‘customer’ becoming more important for the ‘for-profit’ element. Two other 

elements with a significant difference are ‘worldwide community’ and ‘customer 

relations’. Both have less power and less dependence for the ‘for-profit’ elements. This 

is reflected by a movement, due to the reduced dependence, from quadrant II 

(Dependent quadrant) to quadrant I (Autonomous quadrant). Elements in Quadrant I 

have little effect on the model as a system. 

6.10  Chapter Summary 

This Chapter, along with Chapters 7 and 8, describe the structural analysis of the TQM 

model derived using ISM. A further analysis of the data using MICMAC is discussed in 

Chapter 7. The ISM conditioned research data (Chapter 5) was analysed and modelled 

using ISM to develop and generate two ISM models. The ISM model (All) used the data 

collected from the research respondents, while the ‘For-Profit’ model was derived from 

a sub-set of the data of the ‘For-Profit’ respondents.  

The next chapter (Chapter 7) describes the use of MICMAC (Godet et al., 1999) in the 

further analysis of the ISM hierarchical models developed in this chapter. 
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7. STRUCTURAL ANALYSIS USING MICMAC 

7.1 Chapter Overview 

Following on from the development of the ISM models in Chapter 6, this chapter 

describes the MICMAC analysis method in the following sections: Section 7.1: Chapter 

Overview; Section 7.2: Introduction; Section 7.3: Overview of the MICMAC Method; 

Section 7.4: MICMAC Phases; Section 7.5: MICMAC Application Software; Section 

7.6: Classification of Elements; Section 7.7: Direct Influences; Section 7.8:  Indirect 

Influences; Section 7.9: Ranking of Elements; Section 7.10: Analysis of 

Influence/Dependence Map; Section 7.11: Research Model – Analysis, and Section 

7.12: Summarises the Chapter. 

7.2 MICMAC - Introduction  

The operational method (tool) MICMAC (Impact Matrix Cross-Reference 

Multiplication Applied to a Classification) was developed by Godet et al. (1999). 

Further, Godet (2000) describes how, when facing dramatic changes, organisations do 

not only have to be reactive and pre-active, but also pro-active, thus linking anticipation 

and action. To transform anticipation into action, scenarios should follow four 

conditions: relevance, consistence, likelihood and transparency. For that purpose, the 

use of a formal tool, like structural analysis with MICMAC, is useful to explore all 

possible scenarios (Godet and Roubelat, 1996). Since the middle of the 1980s, 

MICMAC has become a default standard for structural analysis (Godet et al., 1999). A 

powerful tool, it stimulates the imagination, and reduces the collective biases. 

Moreover, MICMAC has been used in many studies, for an increasing number of 

applications, in various sectors within the business arena, as well as on society related 

topics (Godet, 2000).  

The MICMAC method was used to further analyse and support the ISM hierarchical 

models developed in the previous chapter. Together, both chapters provide a critical 

examination of the model elements. 

7.3 MICMAC - Overview 

MICMAC is a tool that structures ideas into an organisational system. It uses a matrix to 

combine the constituent components (elements) of a system. The relationships between 
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the main elements are both influential (power) and dependent on each other and, 

collectively, they are essential to the evolution of strategic management.  

Additionally, MICMAC has the advantage of stimulating reflection and thinking about 

certain aspects, which may be counterintuitive, but which may provide further insight 

into visualising the ongoing consequences of current actions. Such thinking includes, 

for example, the willingness to forego short-run gains for larger long run benefits, as 

well as the ability to manage what is controllable, and not fret over what is not 

important. While recognising that the research model is ‘static’, it needs to be 

considered within an ever-changing real world. Hence, the model enables the review, 

analysis and planning for real (dynamic) organisations to maximise their outcomes and 

sustainability. Future planning is essential for the innovative (intuitive) design of a 

desired future, with the effective means of bringing this about (Ackoff, 1970).  

7.4 MICMAC - Phases 

The different phases of MICMAC, as described by Godet and Roubelat (1996), are:  

1. Listing the variables; 

2. Describing the relationship between the variables, and 

3. Identifying the key variables26. 

7.4.1  Phase 1: Listing the Elements 

The first stage of the MICMAC assessment lists the elements, which characterise the 

model under study (see Table 4-1: List of Research Elements) as well as the climate in 

which the model operates. A definition for each element was developed from the 

literature review (Chapter 3), the Pilot Study (Chapter 4), and the development of the 

Research Questionnaire (Chapter 5).  

7.4.2  Phase 2: Description of the Relationships between 

Elements 

In a systemic approach, an element exists through its relationship with other elements. 

In the current study the interrelationships of the research model elements were captured 

                                                 
26

 This phase is the detail and subject of this chapter. 
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in the research data (Chapter 5). Once collected, the data were collated and prepared for 

analysis (see Appendix IV, Table A-6: MICMAC-All Responses Data). This data were 

processed by MICMAC to show the relationships between the model elements in a 

dual-entry table, as a ‘Dependence/Influence Matrix’, designated MDI, and with each 

cell in the matrix designated as MDI (i, j).  

The MDI matrix recorded the responses collected for each pair of variables. If there was 

no relationship, a ‘0’ was entered in the appropriate cell of MDI (i, j). However, if there 

was a direct influence, M (i, j) was given a ‘1’ for low strength; ‘2’ for medium 

strength; or ‘3’ for a strong relationship. A sample of the collected data, from Table 

A-6, is shown in Table 7-1 below. The results27 represent a selection of the 240 

responses, with the strength assignment given for the largest number of respondents.  

Table 7-1: Extract All Responses Data 

ELEMENTS 
Strong  
(3) 

Average 
(2) 

Weak 
(1) 

None/N.A 
(0) 

MicMac 

1-2 Top Management/Leadership 79.7% (114) 13.3% (19) 4.2% (6) 2.8% (4) 3 
1-3 Personnel  28.0% (40) 36.4% (52) 27.3% (39) 8.4% (12) 2 
1-4 Customers  29.4% (42) 25.2% (36) 28.7% (41) 16.8% (24) 3 

1-5 Suppliers  17.5% (25) 37.8% (54) 29.4% (42) 15.4% (22) 2 
1-6 Wider /Local Community  20.3% (29) 28.7% (41) 32.9% (47) 18.2% (26) 1 

1-7 Competitors 14.0% (20) 26.6% (38) 33.6% (48) 25.9% (37) 1 
1-8 Economic Conditions  18.2% (26) 18.9% (27) 37.1% (53) 25.9% (37) 1 
1-9 Market Conditions 15.4% (22) 21.7% (31) 34.3% (49) 28.7% (41) 1 

1-10 Environmental Conditions  14.7% (21) 19.6% (28) 32.9% (47) 32.9% (47) 0 
1-11 Info/ Communication System 22.4% (32) 40.6% (58) 23.1% (33) 14.0% (20) 2 

7.4.3  Phase 3: Identification of the Key Elements 

In Phase 3, the key elements, essential to the development of the research model, were 

identified, first, by using the direct classification (as in Table 7-2: Matrix of Direct 

Influences (MDI)), and then using the indirect classification (as shown in Table 7-6 

(MII)). This indirect classification was achieved by increasing the power of the matrix 

MDI, by multiplying it by itself, through the number of iterations needed for the matrix 

to converge towards stability (as shown in Table 7-5: MDI Number of Iterations–

Stability). Generally, this process needs three or four iterations for a matrix of size 16 

(Lendaris, 1980, Godet et al., 1999). 

                                                 
27 Note that when two columns have the same number of responses, the lower of the strength assignments  

was used, for example the Table 7 1, line 1-10 Environmental Conditions has the same number o f 

responses for Weak and None and, accordingly, a “0” was selected for entry into the MICMAC input 

matrix MDI cell 1,10. 
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7.5 MICMAC Application Software  

The development and picture of the applicable Direct Influence Matrix (MDI), the 

Direct Influence Maps, Direct Influence Graphs, Indirect Influence Matrix (MII), the 

Indirect Influence Maps, Indirect Influence Graphs and other related tables, as described 

in this chapter, were generated using MICMAC Software Version 6.1.2 – 2003/2004 by 

Godet et al. (1999), downloaded from URL http://en.laprospective.fr/methods-of-

prospective/downloading- the-

applications/download/YREUj6TAZ56msz0v0VS7/johan.veltmeyer@bigpond.com.  

The software was supplied with permission from LIPSOR–3IE28. Further, the software 

was used to perform the matrix multiplication needed to transform matrix MDI into 

matrix MII and, from these matrixes pictorially generate the MICMAC graphs and 

diagrams referenced in this chapter. 

7.6 Classification of Elements  

Comparing the hierarchy of elements in the direct or indirect classifications can be a 

rich source of information. It enables confirmation to be made of the importance of the 

research model elements; the comparison also seeks to uncover other elements which, 

because of their indirect actions, play an important role; and where the comparison was 

not identifiable as important through the direct classification process (Godet et al., 

1999). 

The subjective nature of the list of elements (Phase 1), and that of the relationship 

between these elements (Phase 2), could be a limitation. This is not a concern, however, 

as subjectivity comes from the structural analysis in itself, which is not a reality, but 

more a means of looking at reality. Such a means enables a group of knowledgeable 

people to pool their ideas, and perceptions and, thereby, reduces an individual’s 

inevitable personal biases. In fact, as Godet and Roubelat (1996) state, in terms of the 

structural analysis, 80 % of the results obtained are self-evident and confirm the 

participants’ initial intuition and, as follows, lending weight to the remaining 20% of the 

counter- intuitive results. Therefore, the research results provided a confirmation of the 

respondents’ perceived reality, and the data about the system being researched. 

                                                 
28 LIPSOR (Laboratory for the investigation in prospective strategy and organisation, 3IE (Institute of 

Computer Science and Innovation for Industries), and EPITA (School o f Computer Science and 

Advanced Technologies). 

http://en.laprospective.fr/methods-of-prospective/downloading-the-applications/download/YREUj6TAZ56msz0v0VS7/johan.veltmeyer@bigpond.com
http://en.laprospective.fr/methods-of-prospective/downloading-the-applications/download/YREUj6TAZ56msz0v0VS7/johan.veltmeyer@bigpond.com
http://en.laprospective.fr/methods-of-prospective/downloading-the-applications/download/YREUj6TAZ56msz0v0VS7/johan.veltmeyer@bigpond.com
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Moreover, the input list of elements and the matrix entries were a collated record of 

what was the collective reality, as perceived by the respondents and, through this, the 

wider community (Godet, 1986; Godet, 1990; Godet, 2000; Godet et al., 1999; Godet 

and Roubelat, 1996; Masini, 2010).  

7.7 Direct Influences 

The direct inter-relationships of all elements in the research model are presented 

through: (1) the Direct Influence/Dependency matric (MDI) shown in Table 7-2, (2) the 

Direct Influence/Dependence Map shown in Figure 7-1, and (3): the Direct Influence 

Graphs shown in Figures 7-2 and 7-3.  

7.7.1  Matrix of Direct Influences (MDI) 

The data from the ‘MicMac’ column in Appendix IV, Table A-6 was the input into the 

cells (X (i, j)) of the MDI matrix generated by the MICMAC software. This data 

provides the information for the Matrix of Direct Influences (MDI) shown in Table 7-2, 

below. The direct influence and dependence classification of the interrelationships of 

the elements were established through a consideration of the paths and loops throughout 

the whole matrix. For instance, in the driver, enabler and result element classifications, 

the indirect impacts of each of the elements on all the other elements are taken into 

account through the mediation of the other elements.  
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Table 7-2: Matrix of Direct Influences (MDI)29 

 

7.7.2  MDI Row and Column Totals 

The total of the rows and columns in the MDI matrix are shown below in Table 7-3. 

These totals provide the point location for each element, as shown below in Figure 7-1: 

Direct Influence/Dependence Map.  

Table 7-3: MDI Row and Column Totals  

EL E M E N T  

N U MB ER °  
EL E M E N T  

T O T A L  S U M  O F  

R O W S  

T O T A L  S U M  O F  

C O LU M N S  

1 Investors/Shareholders/Owners 28 34 

2 Top Management/Leadership 36 38 

3 Personnel 28 33 

4 Customers 30 39 

5 Suppliers 22 30 

6 Wider/Local Community 19 23 

7 Competitors 24 27 

8 Economic Conditions 32 17 

9 Market Conditions 32 20 

10 Environmental Conditions 20 14 

11 Info/Comms. Systems 28 22 

12 Processes 31 30 

13 Product Quality  34 34 

14 Customer Satisfaction 34 34 

15 Organisational Performance 31 32 

16 Community Relations 19 21 

                                                 
29 Note that for the MICMAC Data entry matrix MDI entry M (i, j): when i and j represent the same 

element, M (i, j) is always set to “0”, while fo r the ISM analysis in the previous chapter where i and j 

represent the same element M (i, j) is always set to “1”. This difference does not affect the results of any 

MICMAC analysis. 
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7.7.3  Direct Influence/Dependence Map
30

 

The model, and its environment, can be visualised, through the positioning of the 

elements on a perception map (Influence-Dependence axis). In this form of perception, 

each element is identified by one point on the Influence-Dependence map. The location 

of the position is determined by a combination of the power (influence) value (as its 

ordinate axis position), and its dependence value (which determines its position on the 

abscissa axis). A diagram of the model elements, in which the position of each element 

corresponds to the number of propagation paths and their strength, is shown below in 

Figure 7-1: Direct Influence/Dependence Map. This map shows the direct influence 

(and dependence) of each element to the other elements in the model with the elements 

position indicating the corresponding respective capacity of power (influence) and 

degree of dependence of the elements. The ‘i’ and ‘j’ coordinates (positional) data for 

the map was taken from the sum of the rows and columns data tabulated in Table 7-3.  

7.7.4  Direct influence graph 

The Direct Influence/Dependence Graph31, generated from the MDI Matrix data, 

pictures the links between model elements as shown in Figure 7-2: Direct Influence 

Graph. This graphical presentation, taken directly from the MICMAC software, shows 

the 235 links, including 70 links with the power of three (coloured red). The large 

number of links makes it difficult to visualise the more influential of these elements.  

This confusion still exists when only 25% of the links, based on their influence from 

stronger to weaker, are pictured as seen in Figure 7-3. Moreover, at 25 % all the links 

are red, which highlights the difficulty in differentiating between the elements that have 

the greatest influence on the model.  

 

                                                 
30 Figures 7-1 to Figure 7-8, inclusive, are imported directly from the MICMAC software, and the font 

size of the elements shown in these graphs cannot be increased. 

 
31 The MICMAC software allows the display of these links, starting with the links with the  greatest 

power to those with the least power, in steps of 5, 10, 15, 25, 50, 75 and 100%.  
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Figure 7-1: Direct Influence/Dependence Map 

 

  

Influent Elements 
(Quadrant IV) 

Dependent Elements 

(Quadrant II) 

Relay Elements 

(Quadrant III) 

Autonomous Elements 

(Quadrant I) 

(38, 19) 

(28, 19) 

(14, 19) 
(14, 27) (14, 39) 

Note: Scale (x, y) data taken from sum totals in Table 7-3 
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Figure 7-2: Direct Influence Graph (All links) 
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Figure 7-3: Direct Influence Graph (25% links) 
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7.8 Indirect Influences 

7.8.1  The MICMAC Method 

Straightforward examination of the MDI matrix sums of rows and columns in Table 7-2 

show the elements that have the greatest direct impact, but do not reveal the hidden 

variables, which sometimes greatly influence the model being studied. Indeed, in 

addition to the direct relationships, there are also indirect relationships between 

variables, through influence chains and reaction loops (feedbacks). A common matrix 

comprising several dozens of variables can include several million interactions in the 

form of chains and loops. The human mind cannot conceive and interpret such a 

network of relationships, but the MICMAC method does. 

The MICMAC method implemented by its software (see Section 7-5) is a system of 

multiplication of matrices applied to the matrix (MDI) in Table 7-2, and is used to study 

the diffusion of impacts through reaction paths and loops to develop an ordering for the 

elements, namely: 

• in order of their driver power (influence), by taking into account the 

number of paths and loops of length 1, 2 … n arising from each element, 

and 

• in order of dependence, by taking into account the number of paths and 

loops of length 1, 2 … n accruing to each element.  

Where n is the number of iterations the matrix is multiplied by to raise its power 

to ‘n’. 

7.8.2  The MICMAC Principle 

The MICMAC principle by Godet et al. (1999) is based on the classical properties of 

Boolean matrices, which are summarised as: 

If element i directly influences element k, and if k directly influences element j, we have 
the following: 
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In this case, any change affecting element i can have repercussions on element j. There 

is an indirect connection between i and j. Numerous indirect relationships of the 

type that exist in the matrix cannot be taken into account in a direct 

classification. When the matrix is squared, second-order relationships are revealed, such 

as . This is shown as: ,   

When  does not equal 0, there is at least one k where  .  = 1. i.e., there is at 

least one intermediate element k where element i has an impact on k ( = 1) and 

where element k has an impact on element j ( = 1). 

Therefore, a second-order path goes from i to j; if  = n, there are n paths of second-

order length going from i to j via intermediate elements. In particular, when  = n, 

there are n circuits (or influence loops) of second-order length going through element i. 

Similarly, by calculating , ,….. , the number of influence paths (or influence 

loops), of the 3rd, 4th… nth order interconnecting the elements can be found. 

Each time this process was repeated, a new hierarchy of elements was deduced. Their 

classification based on the number of indirect actions (influences) they have on the 

other elements. When raised to a certain power, the hierarchy becomes stabilised. This 

stabilised hierarchy is the new MICMAC classification. This means that there are a 

large number of paths of length n out from element i, and that element i subjects the 

other system (or sub-systems) elements to a larger number of influences. Hence, 

MICMAC classifies the elements according to the influence that they have (or that they 

are subjected to) by taking into account the whole network of interrelationships 

embodied in the new matrix of indirect influences MII, shown in Table 7-6. 

7.8.3  MDI Characteristics 

Table 7-4 presents the number of 0,1,2,3 entries in the MDI matrix, and shows the rate 

of filling calculated as a ratio between the number of MDI values different from 0 and 

the total number of elements of the matrix. A fill rate of > 20 percent is the minimum 

requirement for meaningful analysis (Godet et al., 1999). 
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Table 7-4: MDI Characteristics 

IN D IC A TO R  V A L U E 

Matrix size  16 

Number of iterat ions 3 

Number of zeros 21 

Number of ones 92 

Number of twos 73 

Number of threes 70 

Total 235 

Fill rate  91.8% 

7.8.4  MDI Stability 

Any matrix must converge towards stability at the end of a certain number of iterations-

generally 3 or 4 for a matrix of size 16 x 16 (Godet et al., 1999). Using MICMAC 

software, in the absence of mathematically established criteria, the number of 

permutations (bullets sorting) necessary for each iteration to classify, by influence and 

dependence, and the whole set of the elements of the MDI matrix to be stable was set to 

3 iterations, as recommended by the MICMAC software in Table 7-5.  

Table 7-5: MDI Number of Iterations–Stability 

I TER A TIO N  IN FL U ENC E D EP EN D ENC E 

1 88 % 90 % 

2 99 % 98 % 

3 100 % 100 % 

7.8.5  Matrix of Indirect Influences (MII)  

The Matrix of the Indirect Influences (MII) in Table 7-6 is derived from the 

Matrix of the Direct Influences (MDI) in Table 7-2, which is enhanced in power 

through a number (designated as ‘n’) of successive iterations. Us ing MICMAC, 

a new classification of the elements emphas ise the more important elements 

through a program of matr ix mult ip lication. This was applied to Table 7-2 to 

develop an Ind irect Classificat ion matr ix MII, in Table 7-6, and brings to light 

hidden elements. 
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Table 7-6: Matrix of Ind irect Influence (MII)  

 

7.8.6  MII Row and Column Sum 

Table 7-7 shows the tabulated information of the sums of the rows and columns of the 

MII matrix, (MDI raised by the power of 3) to generate the matrix in Table 7-6. The 

sum of the rows and the sum of the columns for each element in Table 7-7 provide the 

Influence/Dependence (i, j) positional data for the Influence/Dependence Map in Figure 

7-4. 

Table 7-7: MII Row and Column Sums 

N°  EL EM EN TS  
TO TA L O F 

RO W S 

TO TA L O F 

CO LU MNS  

1 Investors/Shareholders/Owners 681989 798232 

2 Top Management/Leadership 836764 879924 

3 Personnel 663850 799158 

4 Customers 715031 899406 

5 Suppliers 539750 697619 

6 Wider/Local Community 434054 517528 

7 Competitors 578181 637574 

8 Economic Conditions 738533 372980 

9 Market Conditions 756033 462788 

10 Environmental Conditions 467473 325083 

11 Info/Comms. Systems 689134 550336 

12 Processes 749298 742185 

13 Product Quality  797950 832182 

14 Customer Satisfaction 812721 840894 

15 Organisational Performance 757020 791064 

16 Community Relations 436619 507447 
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7.8.7  Indirect Influence/Dependence Map  

The Indirect Influence/Dependence Map below in Figure 7-4 is generated from data in 

Table 7-7. A more detailed analysis of this map of elements, as a system of 

management, is discussed in Section 7.10. 

7.8.8  Indirect Influence Graph 

The Indirect Influence Graph below in Figure 7-5 shows 100% of all the links between 

model elements, with the strength value of each link taken from the enhanced data in 

Table 7-632. The following indirect Influence Graph in Figure 7 6 shows the same 

elements and links as in Figure 7 5, but only 25% of the strongest links for the graph are 

shown.  

From these graphs, the strongest links (coloured red) can be seen clearly in Figure 7 5, 

and clearer in Figure 7 6. These graphs reveal the links/elements that exert the highest 

influence (Godet and Roubelat, 1996). This is seen from the two red links in Figure 7 5, 

and again the same links in Figure 7 6, with both graphs revealing the strongest 

influence links. These two strongest links are the link between ‘Top Management and 

Leadership’ (strength of 70665) and the ‘Customer’, and next strongest influence being 

the link between ‘Customer Satisfaction’ (strength 63244), also to the ‘Customer’. 

These links can be seen clearly (coloured red) in Figure 7 5 and Figure 7 6. Whereas, in 

the Direct Influence Graphs in Figure 7 2 and Figure 7 3, these same two links, both 

with a strength value of 3 (coloured red), cannot be differentiated from the total of 70 

links with a strength value of 3 (see Table 7-2, Figure 7-2 and Figure 7-3). 

  

                                                 
32

 The fill-rate of the enhanced MII matrix is now 100%. 
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Figure 7-4: Indirect Influence/Dependence Map  

 

Relay Elements  

(Quadrant III) 

Influent Elements  

(Quadrant IV) 

Autonomous Elements  

(Quadrant I) 

Dependent Elements  

(Quadrant II) 

(836764, 325083) 

(434054, 325083) 
(434054, 89940) 

Note: Scale (x, y) data taken from sum totals in Table 7-7 
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Figure 7-5: Indirect Influence Graph (All links) 
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Figure 7-6: Indirect Influence Graph (25% of strongest of all links) 
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7.9 Ranking of Elements 

The Proportions Function of the MICMAC Software provides a classification of the 

elements according to their influence and their decreasing dependence (for both the 

direct and indirect rankings); these influences and dependencies are normalised 

(expressed in ‘For 10 000-th Proportions’). The ranking of elements is shown in Table 

7-8.  

Table 7-8: Table of Ranking of Elements (10,000th Proportions) 

 

The Influence Rankings and the Dependence Rankings in Table 7-8 are summarised 

below in Table 7-9: Classificat ion/Rank Tab les. This table has two sets of listings 

that show the ranking for both the ‘Influence’ and ‘Dependence’ classifications in 

decreasing order. One set for the direct classification, the other set for the indirect 

classification. In this, Table 7-9 shows the differences between the two types of 

classification. The elements in Table 7-10 being identified by their number and short 

form.  

7.9.1  Influence (Power) Comparison of MDI and MII  

Derived from the sum of the rows of each element in Table 7-3, the element ranking 

listed in Table 7-9 are given from the most influence (power) at 1, to the lowest at 16 

for both MDI and MII. This table shows that from MDI enhanced to MII the element 

ranking changes for nine of the sixteen. Four elements go up in ranking: Customer 

Service goes up 1 rank from 3 to 2; Organisational Performance goes up from 7 to 4; 

Information and Communications System goes up from 11 to 9, and Community 
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Relations goes up from 16 to 15. As well, five elements go down in ranking. These 

being: Product Quality, which goes down from 2 to 3; Economic Conditions go down 

from 4 to 7; Investors/Shareholders/Owners go down from 9 to 10; Personnel go down 

from 10 to 11, and The Wider Community goes down from 15 to 16.  

Table 7-9: Classification/Rank Tab les  

 

The largest changes in rankings (change in impact) of the changed element Influence 

(Power) ranking are Organisational Performance becoming more influential in moving 

up 3 ranks, while Economic Conditions becomes less influential in moving down 3 in 

ranking. In addition, Information and Communications System becomes more 

influential in moving up 2 ranks. The other influence changes in ranking are either up 1 

or down 1, and as such have less of a changed impact on the elements, when considered 

collectively as a system.  

7.9.2  Dependence - Comparison of MDI and MII  

The Dependence Ranking of elements, derived from the sum of the columns shown in 

Table 7-3, is also listed in Table 7-9. This shows that from MDI enhanced to MII the 

dependence ranking of the elements change for seven of the sixteen. Four elements go 

up in ranking: Customer Service goes up 2 ranks, from 5 to 3; Personnel go up from 6 to 

5; Processes goes up from 9 to 8, and Information and Communications System up from 

12 to 11. As well, three elements go down in ranking. These being: 



Chapter 7: Structural Analysis using MICMAC 

181 

Investors/Shareholders/Owners go down from 3 to 6; Suppliers go down from 8 to 9, 

and The Wider Community goes down from 11 to 12.  

The largest changes in ranking (impact) of the changed element dependence rankings 

are Customer Service becoming more dependent in moving up 2 ranks, while 

Information and Communications System becomes less dependent in moving down 2 in 

ranking. The changed dependence ranking for the other five changed elements are either 

up 1 or down 1, and as such have less change of impact on the elements.  

7.9.3  Comparison – Displacement between MDI and MII  

The Displacement Comparison Map in Figure 7-7 is a compilation map of the change in 

positional Influence/Dependence data between matrixes MDI in Table 7-2, and MII in 

Table 7-6.  

Comparison of the elements positions in Figure 7-7 show that the changed element 

rankings have caused a relative minimal displacement for a number of the elements. In 

comparing the positions of both the direct and indirect (MICMAC) classifications on 

the one map has the advantage of qualifying the global, but superficial, changes in 

classifications.  

For MICMAC, the quadrant and the position of the elements within that quadrant are 

important criteria. In Figure 7-7, where there is a difference, the positional difference of 

the elements between the two maps shown are not large enough to affect a movement 

between map quadrants, and as such have little impact on the detailed analysis of the 

model. Therefore, as Godet and Roubelat (1996) suggest that the Indirect map and 

analysis are the more relevant in the study of ‘futures’ and “strategic33 forecasting” 

(Slaughter, 1990), therefore, this map will be used for further/detailed analysis of the 

elements as a strategic management model for organisations (Vecchiato and Roveda, 

2010).  

                                                 
33 Strategic Foresight is the ability to create and maintain a high-quality, coherent and functional forward 

view, and to use the insights arising in useful organisational ways. For example to detect adverse 

conditions, guide policy, shape strategy, and to explore new markets, products and services. It represents 

a fusion of futures methods with those of strategic management (Slaughter, R. A. 1990. The foresight 

principle. Futures, 22, 801-819.  
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Figure 7-7: Displacement Map - Direct/Indirect 
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7.10  Analysis of Influence/Dependence Map 

The model elements map in Figure 7-4 is replicated with the indirect elements (shaded 

yellow) in Figure7-7 and these maps provide a picture of the elements that were derived 

from matrix MII in Table 7-6 (indirect influence/dependency). In the analysis, the 

influence (power) of an element is indicated by considering the effect of a variable in a 

row, on all other variables in the columns of that row. A variable acting only on a small 

number of variables exerts its direct influence on only a limited part of the system. 

Equally, dependence on a given element is obtained by considering the columns in the 

matrix MII against the whole of the influences exerted on it by the other elements of the 

system. Therefore, considering that the systematic adding up elements in each row, and 

then in each column of the matrix MII, the element row and column sums are positional 

mapping points for where the element is positioned. 

The obvious comparison between the Direct classification in MDI, and the Indirect 

matrix MII (with enhancement) confirm the importance of certain elements and also 

reveal other elements, which were previously thought to be less important, but which 

play a leading role because of indirect actions brought out through MICMAC. As 

described earlier, using MICMAC matrix multiplication allows studying the diffusion of 

the impacts by the ways and the loops of feedback, and consequently to treat on a 

hierarchical basis the elements: by order of influence, by considering the number of path 

and loops of length 1, 2..n generated by each variable; by order of dependence, and by 

considering the number of paths and loops of length 1, 2...n reaching each variable.  

Through these iterations, thousands more paths were identified and these results are 

included in the sum of elements in the rows and columns in Table 7-7. These totals 

indicate, as for the initial matrix, the respective capacity of influence and of dependence 

for corresponding elements. However, now they take into account not only the direct 

relationships, but also the indirect ones.  

7.10.1  Typology of the Research Model Variables 

The position (Influence value the for x axis, and the Dependence value for the y axis) of 

the elements on the influence/dependence map in Figure 7-4 can be considered as a 

cloud of points, where the shape and positing of the elements in this cloud collectively 

provide a picture with respect to the various frames set around four quadrants. Each 
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quadrant has a different classification for the elements in it. These classifications by 

Godet et al. (1999) characterise the model elements as a system of management by their 

assignment into categories, namely:  

1. Determinant or ‘Influent’ elements (North-West quadrant-IV). 

2. Relay elements (North-East quadrant-III)-within this quadrant there is a 

further classification between:  

a. Stake elements (located around the diagonal), and 

b. Target elements (situated under the diagonal). 

3. Autonomous or excluded elements (South-West quadrant-I)-within this 

group distinguish between: 

a. Disconnected elements (situated near the axis's origin), and 

b. Secondary elements (more influent than dependent) located above the 

diagonal. 

4. Depending elements (South-East Quadrant-II). 

In addition, one other type of element classification, not present in this model, is that of 

regulating elements, which are situated in the centre of gravity of the system. If present, 

these elements can act as secondary levers, as weak objectives, or as secondary stakes. 

For further analysis and discussion, these categories by Godet et al. (1999) were 

overlayed onto the map in Figure 7-4 to develop the Influence/Dependence Map in 

Figure 7-8: MICMAC Influence/Dependence Map. The elements in this map are 

identified by their short title given in Table 4-1. 
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Figure 7-8: MICMAC Influence/Dependence Map   

 
Note: Scale (x, y) data taken from normalised indirect sum totals in Table 7 8 

7.11  Research Model – Analysis 

The analysis categories differ from one another depending on the specific role the 

elements in a quadrant play in the dynamics of the system.  

A description of the categories characterising the model in Figure 7-8 are: 

Determinant or ‘Influent’ Variables-There are three elements located in the north-

west frame. These are Economic Conditions (EC), Market Conditions (MC), and 

Information and Communications System (IS). Together these elements are very 

influent, and little dependent. Most of the system thus depends on these 

elements. The influent elements are most crucial since they act on the system 

depending on how much they can control them as a key factor of inertia or 

movement. They are also considered as entry elements into the system. Among 

them, there are the elements that determine the organisational climate, and 

thereby strongly condition the system. In general, the system itself has no 

control over these elements. Therefore, collectively, they act as factors of inertia.  

(Quadrant III) (Quadrant IV) 

(Quadrant I) (Quadrant II) 

(785, 305) 

(596, 305) 

(407, 305) 
(407, 584) (407, 844) 
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Relay Variables-There are eight of these elements located in the North-East frame. 

These are: Top Management and Leadership (ML), Customer Satisfaction (CS), 

Product Quality (PQ), Organisational Performance (OP), Processes (Pr), 

Customer (Cu), Investors/Shareholders/Owners (IO), and Personne l (Pe). These 

elements are at the same time very influent and very dependent. They are by 

nature factors of instability, since any action on them has consequences on the 

other elements, where certain conditions exist with other Influent elements. 

However, these consequences can have a boomerang effect, which either 

amplifies or forestalls the initial impulse effect of any action. Additionally, 

within this group the Relay elements are further identified as: 

Stake variables-which are the elements within the North-East frame more 

precisely located around the diagonal. There are five Stake elements. 

These being: Top Management and Leadership (ML), Customer 

Satisfaction (CS), Product Quality (PQ), Organisational Performance 

(OP), and Processes (Pr). These have a strong chance to affect change, 

since, given their unstable character; they are a potential breakpoint for 

the system. 

Target variables-which are the elements situated within the North-East frame 

under the diagonal rather than along the north south frontie r. The three 

Target elements are Customer (Cu), Investors/Shareholders/Owners (IO), 

and Personnel (Pe). These elements are rather more dependent than 

influent. Therefore, they can be considered, to a certain extent as 

resulting from the evolution of the system. However, a wilful action can 

be conducted on them so as to make them evolve in a predetermined or 

desired way. Thus, they represent possible objectives for the system in its 

entirety, rather than wholly predetermined consequences.  

Depending or Result variables-There are two Depending elements. These being: 

Suppliers (Su) and Competitors (Co). These variables, located in the south-east 

frame, are at the same time little influent and very dependent. In this, they are 

especially sensitive to the evolution of Influent elements and/or Relay elements. 

They are exit variables from the system. 
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Autonomous or Excluded variables-the three Autonomous elements are Wider/Local 

Community (WC), Community Relations (CR) and Environmental Conditions 

(EnC). These elements have little influence and are only a little dependent. They 

are situated in the south-west frame, and appear quite out of line and rather 

excluded from the global dynamics of the system, since they allow neither to 

stop any major evolution, nor to take advantage of it. The Environmental 

Conditions (EnC) element can act as a secondary lever, which, although quite 

autonomous, is more influent than dependent. This element is located in the 

south-west frame, above the diagonal, and can act as a secondary variable or as 

an application points for possible accompanying measures.  

Finally, although there are none of these elements in the system, one last type of 

variables needs a mention, less for its intrinsic definition than for the original situation 

with regard to the other types presented above. These are the Regulating variables. If 

there were any of these, they would be situated mostly in the centre of gravity of the 

model, and could successively act as secondary levers, or as weak objectives, or as 

secondary stakes. 

7.11.1  Assessing the Degree of Determination of the System 

To complete the analysis of the map in Figure 7-8, as illustrated in Figure 7-9, the more 

the cloud of points (elements) spreads along the axis (L shape as shown in Chart 1, 

Figure 7-9), the more it can be considered as quite determined (stable). This means that 

in the analysis of a given change to the model in terms of evolution or resultant change, 

when applied through any other of the determining elements, can be anticipated with a 

some degree of certainty. From this, it follows that if the cloud of elements is spread 

along the bisecting line as per Chart 2 in Figure 7-9, the system can be considered as 

quite undetermined (unstable).  
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Figure 7-9: The shape of the System 

Influential scale Influential scale 

 
 

                   Dependent scale                         Dependent scale 

 

Chart 1. Determine system (stable) 
 

 

Chart 2. Undetermined system (unstable) 

Source: (Godet et al., 1999) 

For the research model, with few exceptions, the elements are spread more about the 

bisecting line (Chart 2). The majority of the points being located along the intersection 

axis in the North-East frame. These elements are characterised by their strong influence 

and dependence, and play an ambiguous role in the overall system, as they are 

considered factors of uncertainty.  

However, it is important to stress that this notion of structural determination or stability 

does not imply that the model would not work, or continue to evolve. It only implies 

that the impact of some of the elements on the dynamics of the system will prove, in 

similar conditions, to be less predictable. In particular, there should not be many 

boomerang effects.  

7.11.2  Contrast between External and Internal Elements 

To take a further look at the shape of the cloud of elements (Figure 7-8), where the 

determinants describe separately as a cloud of elements those of the internal driver, 

enabler and result elements classifications (Chapter 3, Section 3.7) show that all the 

internal elements are relay and stake or target elements, and accordingly, are grouped in 

the same North-East sector. As such, when grouped together as a subsystem, their 

resultant point cloud would be classified with the system shape of Chart 2 in Figure 7-9, 
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and would be an ‘unstable system’. Moreover, excluding the three autonomous elements 

of Environmental Conditions (EnC), Community Relations (CR) and Wider/Local 

Community (WC), the target variable Customer (Cu) with the five remaining external 

elements grouped as a cloud, have the system shape of Chart 1 (Stable System). The 

classifications of the different two subgroups are both established through considering 

the paths and loops throughout the whole of the system. For instance, the indirect 

impacts of external elements on the internal elements are taken into account through the 

interaction with all of the other driver, enabler and result elements. 

When considering the driving power or dependence of an element, the comparison 

between the two classifications (internal and external) provides more useful information 

relating to the search for the main determinants of the system, and the more sensitive 

parameters.  

The three autonomous elements: Environmental Conditions (EnC), Community 

Relations (CR) and Wider/Local Community (WC) are major factors relatively 

disconnected from the system, in that they only have few links (these links can be 

strong). For the dynamics of the system, they show weak driving power since their 

relatively self-contained development prevents them from being a controlling element.  

The two depending elements: Competitors (Co) and Suppliers (Su) are mainly 

dependent; therefore, they are likely to evolve their influence and dependence. These 

are resultant elements, the evolution of which can be explained by their impact and 

interaction with the explanatory elements from the influent and relay element sectors. 

The influent elements: Economic Conditions (EC), Market Conditions (MC) and 

Information/Communications System (IS) are strong driver and weak dependent. As 

such the other system elements have little influence or ability to change these, and 

accordingly these condition and provide the organisational climate in which the rest of 

the system operates.  

The eight relay (includes stake and target) elements: Top Management and Leadership 

(ML), Customer Satisfaction (CS), Product Quality (PQ), Organisational Performance 

(OP), Processes (Pr), Customer (Cu), Investors/Shareholders/Owners (IO), and 

Personnel (Pe) elements are strong drivers and highly dependent. These relay/linkage 

elements should be considered with special care, as they are naturally unstable. Any 



Chapter 7: Structural Analysis using MICMAC 

190 

action on these elements will have impacts on others, and feedback effects magnify or 

suppress the initiating action. Therefore, change in the influence of these elements may 

cause unforeseen changes to other internal elements, but have little ability to change 

influent (external) elements. 

The overall typology of the system elements (influent, relay (or linkage), depending, 

and autonomous) can help in gaining a better understanding of the structure of the 

model, and in establishing new regroupings of these variables by taking into account 

their position and ranking within the driver and dependence hierarchy. 

7.12  Chapter Summary 

MICMAC took the research data, generated as matrix MDI, which captured all the 

direct relationships between element pairs, and with raising the power of matrix MDI by 

3 to generate a further matrix MII. Where matrix MII shows both the direct and indirect 

relationships, as well as revealing the strongest influencing links. The analysis of the 

MII matrix was described in some detail.  

This Chapter is the second of three chapters that together describe the TQM Model. In 

this chapter, the further analysis of the data using MICMAC was described. The ISM 

(Chapter 6) and MICMAC analysis are combined in the next Chapter (Chapter 8) to 

describe the TQM model developed through this study.  
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8. FINAL TQM MODEL 

8.1 Chapter Contents 

This chapter brings together the modelling of the TQM elements, using ISM (Chapter 6) 

and MICMAC (Chapter 7) methods into a new integrated TQM model, as the main 

outcome for this study. The chapter comprises of Sections 8.1 Chapter Contents; 

8.2 Research Overview; 8.3 TQM Model; 8.4 TQM Model Discussion; 8.5 Comparison 

of Model Elements; 8.6 Research Model versus ABEF; 8.7 Validity of Research Model, 

and 8.8 Chapter Summary. 

8.2 Research Overview 

The research undertaken was a critical examination of the Research Model elements 

listed in Table 4-1 (see Chapter 4, Section 4.7). The outcome from the two structural 

modelling methods used resulted in the TQM model described in this chapter, and 

shown below in Figure 8-1. This model was developed by use of the ISM and 

MICMAC methods (as described in Chapters 6 and 7, respectively). In this, the ISM 

analysis emphasised the hierarchical nature, and the MICMAC analysis developed the 

ranking (importance) of the influences and dependencies relationships between the 

elements, and how these collectively interact as a system.  

The TQM model was finalised as a six level (ISM) hierarchical model of 16 elements, 

being cognisant that each element is a descriptive group title for one or more sub-

elements (see Chapter 3). The 16 elements for the model are shown in Table 4-1; eight 

of these are classified as external elements (those over which the organisation has no 

control), and eight are internal elements (those over which the organisation has some 

control).  

8.3 TQM Model 

8.3.1  Introduction 

The premise for this study is that the only constant in the life of an organisation is 

change, with the accompanying uncertainty, risk and variation. From this it follows that 

any meaningful description of the model begins with an understanding that the purpose 

of the TQM model is to create and maintain a quality, coherent and functional forward 
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looking organisation, and to use the insights arising in useful organisational ways. For 

example, for top management and leadership to use the model guide policy, to shape 

strategy, to detect adverse conditions, and to explore new services, products and 

markets. Where the model represents the optimised hierarchical structure, which when 

used for guidance, maximises the probability for organisational success. That is, as the 

study addresses organisations of all forms and sizes, the model is seen as a fusion of 

future methods, coupled with those of strategic management (Slaughter, 1990).  

The initial ISM model (shown in Figure 6-4) was derived by the ISM analysis (see 

Chapter 6) using data from 143 respondents (see Chapter 5). This model was enhanced 

with the MICMAC strength of influence and degree of dependence rankings (see 

Chapter 7), and developed as the study’s TQM model. A pictorial view of this model is 

shown below in Section 8-4 as Figure 8-1.  

The TQM model offered is the most significant outcome from this research. The model 

consists of elements and sub-elements from the three approaches of TQM (see 

Chapter 3), which the elements encompass as one integrated set. The set of elements is 

considered to more than adequately represent the known TQM management models. 

This view was supported through the detailed analysis of other management models and 

elements from many past studies. For example, positive empirical evidence were found 

for the element of TQM (see Chapter 3, Table 3-5) reviewed through the meta-analyses 

by Baker (2003) and Bou-Llusar et al. (2008). A selection of the studies reviewed by 

Baker and Bou-Llusar et al. are summarised in Appendix I, Tables A-1 and A-2.  

Another recent meta- analysis by Dereli et al. (2011) reviewed related studies of 1132 

papers published in ‘TQM and Business Excellence’, from 1995 through 2008. They 

also found support for TQM in the consequential relationships of the TQM elements.  

Further, the TQM model was found to have positive supporting evidence for the 

differing aspects and attributes of the model elements34 found in many other studies. 

Examples of these are: the papers by Rahman and Bullock (2005), who investigated the 

direct impact of soft TQM on the diffusion of hard TQM, and then assessed the direct 

                                                 
34

 The model encompassing the elements of the three approaches described in Chapter 3, sections 3.8, 3.9 

and 3.10. 
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impact of hard TQM on organisational performance; by McAdam et al. (2008), who 

discussed the development of TQM as a strategic business improvement approach, 

reflecting on the complexity and technological development in the business 

environment; and by Abrunhosa and Moura E Sá (2008), who studied the requirements 

needed to adopt constant changes in process technology.  

Further studies by Prajogo and Sohal (2006) indicate that TQM shows a strong 

predictive power in quality performance, and is appropriate to enhance organisational 

performance, particularly innovation. Additional studies considered were by Bolanos et 

al. (2005), who found that the strategic quality planning process, with effective use of 

information analysis, was the driver of operational quality planning, as well as the need 

by top leadership to have a strategic commitment to HRM. Other researchers with 

differing contributions were Kaynak (2003), Lee et al. (2003), and Montes et al. (2003), 

who looked at the relationship between TQM practices, and their impact on 

organisational performance.  

8.3.2  TQM Issues  

The issues derived from past studies, outlined above, apply directly to the TQM model 

elements and, as such, are not unique. However, what is unique to this study is : (1) the 

development of a hierarchical structure for the 16 elements into six levels (see ISM in 

Chapter 6); and (2) the development and measurement of the strength of influence and 

the degree of dependence values, and their rankings for the relationship between the 

elements (see Chapter 7, MICMAC method). Collectively, these aspects provide a 

deeper insight into the nature and structure of the organisation, which is information not 

available from the many studies reviewed. 

8.3.3  ISM and MICMAC Data 

Over the past decade, the use of the ISM and MICMAC combination for structural 

analysis has seen an extensive growth in applications in various fields of management. 

A few examples of recent studies are those by Faisal and Rahman (2008), Ravi and 

Shankar (2005), And Sahoo et al. (2011). These studies typify a similar approach to 

most of the studies reviewed, in that the data collected for the ISM, being based on the 

existence or non-existence of a relationship (link) between the elements’ pairs. Thus, 

where there exists a link in either or both directions between an element pair, a value of 
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‘1’ is assigned in the appropriate ISM input matrix cell, or a value of ‘0’ is assigned if 

there is no link (see Chapter 6). In all the studies reviewed, the same ISM matrix data 

(only ones or zeros) was used for the analysis with the MICMAC method. However, 

this undervalues the contribution of the MICMAC method as the method software (see 

Section 7-5) is able to interpret and accept input into each cell of the MDI matrix, as 

shown in Table 7-2 (see Chapter 7). It represents not just the existence of a link, but also 

the intensity (strength) of the direct influence (relationships) between the element pairs 

(i.e. no relationship is 0, 1 is weak, 2 is average, 3 is strong, or 4 infers a potential 

relationship) (see Chapter 5). By including the strength of the relationships in the 

research questionnaire, ( unlike for the ISM, which can record a different value for each 

way of a two way relationship between an element pair), the study data maximises the 

information to better utilise the predictive forecasting of the MICMAC method (Godet 

and Roubelat, 1996). 

To achieve this, the research questionnaire was designed to collect data of ‘0. 1, 2, or 3’ 

reflecting the relationships between each of the 240 element parings as cell entries into 

MICMAC’s MDI matrix (see Chapter 7, Table 7-2). In addition, for the ISM analysis 

(see Chapter 6), the data was conditioned (see Chapter 5) to reflect the four information 

alternatives into the required binary ‘1’ or ‘0’ format.  

8.3.4  Nature of Element Links 

To appreciate and make sense of the discussion of the study’s new TQM model, shown 

in Figure 8-1, the nature of the links between the elements needs to be explained further. 

The ISM data established that there were 165 direct links between the 16 elements, 

where each of these was given a matrix value of ‘1’ to establish the existence of a direct 

link between the elements (see Chapter 6, Figure 6-3). In effect, most of the 165 links 

were diagrammatically redundant as the transitivity35 of the elements enables its 

influence to pass to another element through any number of intermediate elements, i.e. 

irrespective of how many links there are in the element to element path. Therefore, with 

ISM the strength of influence of an element is not related to how many links, but to the 

number of elements that it exerts an influence on, irrespective of the path (number of 

transitive links) that the influence has taken to reach the element. The reverse is true for 

                                                 
35 Transitivity relates to a relationship between three elements such that if the relationship holds between 

the first and second elements and between the second and third elements, it necessarily holds between the 

first and third elements, etc. 
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the dependency of an element, as it is not dependent on the number of paths (transitive 

links) between the elements, but on how many elements depend on it, irrespective of the 

number of paths and links between them.  

Further, using the MICMAC method enhanced the data for the influence and 

dependency relationships (between the element pairs) in two ways: (1) the 

determination of the strength value for the elements (depicted by the links as shown in 

Figure 7-2), in that respondents selected one of four choices (0, 1, 2, 3) for each element 

pairing, as shown for all links in the matrix of direct influences (MDI) (see Tables 7-3 

and 7-5); and (2) by raising the MDI matrix by a power of 3 to reveal new information 

revealing the indirect links, being tabulated into a new matrix of indirect influences 

(MII) (see Table 7-7). Where, the fill rate for the direct links in MDI was 91.8 % (see 

Table7-4), which, when recalculated to account for the indirect links, was raised to 

100% (see Table 7-7). The value of each link (cell) in the MII is shown in Figure 7-5. 

The summed values of the rows (influence) and columns (dependence) of MII are given 

in Table 7-7. These summed values provide the positional data for the Indirect 

Influence/Dependence Map shown in Figure 7-4. From the identification of the indirect 

links, the two strongest links for the model are shown in Figure 7-5, as coloured red 

links. These are a direct one-way link, namely, (1) ‘Top Management/Leadership’ to 

‘Customers’, and (2) ‘Customer Satisfaction’ to ‘Customers’.  

For the links shown on the model, the interrelationships between the elements depicted 

could best be described as analogous to the ‘fly-by-wire’ concept36 in an aircraft. Here, 

the signals (control messages) are transmitted to and from the pilot, navigator and 

hundreds of aircraft sub-systems, through a ‘data-bus’, to achieve the purpose of the 

aircraft. For example, the links between the elements travel over the ‘data bus’ as 

indicated in the model through a two-way link (blue coloured) between all elements. To 

show their importance, the two highest influencing links (see red coloured link in Figure 

7-6) are hardwired directly through a one-way link (coloured red) between the affected 

elements. 

                                                 
36 A fly-by-wire system replaces the manual flight control of an aircraft with an electronic interface. The 

movements of the flight controls are converted into electronic signals transmitted over a communicat ion 

channel or computer bus to the flight control computers . They respond by sending signals on the same 

bus to move the actuators at each control surface to provide the expected response. Commands to and 

from the computers are also input over the bus to stabilise the aircraft and perform other tasks that include 

communicat ions, navigation, the display and management of multiple systems and  the hundreds of 

systems that are fitted to aircraft to meet indiv idual ro les. 
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8.3.5  Model Elements-Impact Ranking 

To provide guidance when applying and refining the TQM model for an organisation, 

the impact rankings were developed by combining the influence and dependence 

normalised values to determine a single impact ranking. Combining the ISM levels 

(highest at level 1, lowest at level 6) with the impact rankings (from I to 16), gives a 

ranking for the impact of the interrelationships between the elements, which provides 

guidance to determine the relative importance of an element.  

These impact rankings, as shown below in Table 8-1, were derived from the normalised 

indirect influence and the degree of dependence values for each element in Table 7-9 

(see Chapter 7). As these values are independent of each other, the normalised influence 

and dependence values can be considered as vectors37, where the magnitude of each 

force is known and applied to a body at an angle of 90 degrees, i.e. they have no effect 

on each other. From this, the combined force (impact) to the organisation was calculated 

by applying Equation 6:  to the Indirect Influence and Dependence values 

from Table 7-9, to calculate the single impact value, which were then ranked into a 

single MICMAC Impact Ranking. These rankings are shown in the appropriate cells in 

Table 8-1. 

The model element impact rankings were derived by first taking the ISM level, and then 

the elements at that level, in order of the MICMAC Impact ranking. For example: the 

element ‘Customers’ is at the ISM level 1 and the MICMAC Impact Level 4. This was 

the second highest ranking for those elements at level 1 ; element ‘Cu’ was given an 

impact rank of ‘2’ for the model. The TQM model rankings are listed in the last column 

of Table 8-1.  

Where: a = entry in column (a) = normalised Influence value 

  b = entry in column (b) = normalised Dependence value 
  c = entry in column (c) = equivalent (combined single value) Impact value  
  d = entry in column (d) = MICMAC Impact Ranking. 

                                                 
37 Forces having both magnitude and direction, where forces at right angle to each other have no effect on 

each other, are considered independent forces acting on a body. 
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Table 8-1: Model Elements-Impact Ranking-ISM plus MICMAC 

ISM 
Level 

Elements 

MICMAC 
TQM 

Model 
Impact 

Ranking 

(a) 

Infl 

Nor 

(b) 

Dep 

Nor 

(c) 

Imp 

Nor 

(d) 

MICMAC 

Impact 
Ranking 

1 Top Management/Leadership 785 825 1139 1 1  

1 Customers 671 844 1078 4 2 

1 Organisational Performance 710 742 1027 5 3  

1 Suppliers 506 654 827 10 4  

1 Community Relations 409 476 628 15 5 

2 Processes 703 696 989 6 6 

2 Wider /Local Community 407 485 633 14 7 

3 Customer Satisfaction 762 789 1097 2 8 

3  Product Quality 748 781 1081 3 9 

3 Personnel 623 750 975 8 10 

4 Investors/Shareholders/Owners  640 749 985 7 11 

4 Info and Communication System 646 516 827 11 12 

5 Market Conditions 709 434 831 9 13 

5 Competitors 542 598 807 12 14 

6 Economic Conditions 693 350 776 13 15 

6 Environmental Conditions 438 305 534 16 16 

8.4 TQM Model-Discussion  

The study’s finalised TQM model is pictured below in Figure 8-1.  This figure pictures 

the model in six levels, with Level 1 being the most important. The elements at each 

level are shown from left to right in descending order of their impact ranking (see Table 

8-1) with ‘Top Management/Leadership’ at Level 1 being the element with the highest 

importance ranking (shown at the top on the left) down to Level 6 with ‘Environmental 

Conditions’ having the lowest impact ranking (shown at the bottom on the right). A 

description of the elements by level was given in Chapter 6, and their influence and 

dependence values and rankings in Chapter 7.  

As explained in part above, the MICMAC influence and dependence values of the 

relationship of each element being reached to, and by, each other element (see MII 

matrix in Table 7-6) is shown at 100% cell fill-rate. This means that with varying 

degrees of influence and dependency, the influence of each element reaches and is 

reached by each other element. The outcome is best displayed in the TQM model in 

Figure 8-1 by a data-bus connecting each element, and showing that each element is 

transparent to data for the other elements passing through it. As well, to differentiate the 

strongest two (most important) links from those on the data-bus, the links are depicted 

as direct one way connections in Figure 8-1 (shown in red).  
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Figure 8-1: TQM Model 
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8.4.1 Overview Description of Model 

At the top level and, thereby, the most important level, the TQM model shows five elements in 

order of their impact (see Table 8-1), namely: ‘Top Management/Leadership’, ‘Customers’, 

‘Organisational Performance’, ‘Suppliers’ and ‘Community Relations’. In this, ‘Top 

Management/Leadership’ has the power and responsibility to maximise the value of the 

organisation’s outcomes38 to ensure the sustainability and purpose of the organisation.  

The main desired outcome of the organisation’s performance is to satisfy its ‘Customers’ and, as the 

organisation is more dependent on its customers than the customers on the organisation, the 

customers, by direct input from top management and leadership, have the power to affect the 

performance of the organisation. For an organisation to enhance the customer’s experience, it needs 

to select and utilise supplies from its ‘Suppliers’; where these, while minimising the risk to the 

organisation, satisfy the ‘Customers’. In meeting these requirements ‘Top Management/Leadership’ 

should be cognisant that the organisation’s standing in the community is determined, in the main, 

through its ‘Community Relations’ with the ‘Wider and Local Community’.  

At the second level, there are two elements, ‘Processes’ and the ‘Wider/Local Community’. The 

organisation’s processes provide the means by which the organisation can translate its inputs, from 

both external and internal means, to outcomes. The expectations and constraints of stakeholders, 

which include the ‘Wider/Local Community’, are an input into the organisation’s processes. 

Through its processes, the organisation provides a physical environment that is safe for all 

personnel, providing strong emphasis on the quality of their outcomes, which includes design, 

development, and use of the SPC techniques, where appropriate. As applicable, processes, products, 

services and other outcomes are verified, validated and are risk assessed to determine their impact 

on the viability and sustainability of the organisation. Quality processes and techniques, like Delphi 

and NGT, are used to ensure innovation in outcomes, and the effectiveness and efficiency of 

organisational processes  (refer to CMMI practices by Yoo et al. (2006) and TQM processes from 

EFQM (2003) for guidance in the selection and development of organisational processes). 

Additionally, the organisation develops plans and processes to manage the risks to the wider and 

                                                 
38 Outcomes are also shown in order of impact, and are Organisational Performance, Community Relations, Customer 

Satisfaction and Product Quality-coloured yellow in Figure 8 1. 
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local community. These include community responsibilities, and the need to minimise its 

environmental impact in its policies.  

At the third level, there are three elements: ‘Customer Satisfaction’, ‘Product Quality’, and 

‘Personnel’. All three are classified as internal elements. Although ‘Customers’ is an external 

element, ‘Customer Satisfaction’, which directly affects the customer, is considered an internal 

element as it is created by and within the organisation. As discussed by Foley and Zahner (2009), 

through ‘Product Quality’, the organisation determines: the costs relating to the quality of the 

products; the defective products rate; the wastage; and determines the perceived product, including 

service quality, as defined by the customers. Hence, the organisation measures the perceived 

product quality and customer satisfaction, providing consistency in documentation; customer 

service, and quality audits; including those by the customers and accreditation organisations, as 

required.  

Moreover, the organisation ensures its personnel (people, employees, members, etc.) have an 'open' 

culture, where they are committed, work in teams, have a role in formulating plans, and are 

mutually accountable to exercise leadership (Collins, 2001). As confirmed by Fong and Chu (2006), 

they effect change to achieve organisational objectives, and continually strive to improve outcomes 

to add value for the organisation (Veltmeyer, 2005). 

The fourth level has two elements, both classified as internal elements. These elements are the 

‘Investors/Shareholders/Owners’, and the ‘Information/Communications System’. Through these 

elements the organisation is supplied with strategic direction and the capital for it to operate, where 

the organisation is either a ‘for profit’ (business entity), or ‘not- for profit’ (church/volunteer 

organisations, i.e. Red Cross/Rotary/Lions International), or ‘government’ (Federal, state or local) 

(Kaplan and Norton, 1996). Further, the ‘Information/Communications System’ data and 

documents on organisational knowledge and processes, which include quality, are made available to 

all personnel with a need for them. Organisational data that enables the optimisation of efficiency 

and effectiveness, including quality, is both timely, and widely shared.  

At the fifth level, there are two elements: ‘Market Conditions’ and ‘Competitors’. Neither ‘Market 

Conditions’ nor ‘Competitors’ are directly affected by the performance of the organisation. 

However, through ‘Market Conditions’, the organisation monitors and considers: competition in the 

local and foreign markets; the margins in the industry; the competitive structure of its industry 
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sector; customers’ loyalty; and the rules and regulations (governance) that govern the organisation. 

This view is supported by Chong and Rundus (2004), who found TQM practices positively support 

organisational performance. 

However, Foley and Zahner (2009) regard ‘Competitors’ as a special class of stakeholder for which 

the organisation needs to considers their significant impact on its viability. Accordingly, the 

organisation closely monitors and studies the ability of competitors to affect the wants and 

expectations of the organisation’s other stakeholders, and affected parties.  

The sixth level has two elements, both classified as external. The elements are: ‘Economic 

Conditions’, and ‘Environmental Conditions’. These elements, with ‘Market Conditions’ at Level 5, 

provide and condition the overall climate in which the organisation operates.  

As such, the Economic Conditions element has a major influence on the operation of the model, but 

overall, the organisation has little or no impact on the prevailing economic conditions. Thus, with 

the other condition elements, most of the model’s operability depends on these three variables, as 

well as on how much control and conditions they have on the model. In the reverse situation, the 

model has little influence or dependency (control) over the economic, or environmental conditions.  

Nevertheless, through the ‘Economic Conditions’, the organisation monitors and considers, as 

applicable, the costs of the organisation’s inputs (e.g. labour, materials, and overheads). Further, it 

analyses, on a continual basis, the economic conditions in key overseas and domestic markets; the 

industrial relations environment; the domestic economic conditions; as well as the availability of 

suitably qualified staff (van der Wiele et al., 2011). However, through the ‘Economic Conditions’ 

the organisation monitors and considers the extent of its impact and the magnitude and 

consequences of that impact on the biophysical environment. Furthermore, it  operates in a manner 

that minimises its impact on the biophysical environment (MacDonald, 2005). 

A summary of the model attributes is described below: 

1. The inclusion of Community Relations as an important attribute at the top level, with the 

Wider/Local Communities, as a stakeholder, at level 2 of the hierarchy.  

2. The assimilation of the quality management model with the economic model of the 

firm, with the inclusion of the Investors, Owners, and Shareholders element group at 

Level 4 (Grant, 1996; Newbert, 2007). 
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3. The contribution with the inclusion of Competitors as a special class of stakeholder at 

Level 5 (Foley and Zahner, 2009). 

4. The deliberate contingent nature of the model, created with the inclusion of the business 

environment elements, Market Conditions at Level 5, Economic Conditions at Level 6 

and, to a lesser extent, Environmental Conditions; also at Level 6 (Kefalas and 

Schoderbek, 1973; Pojasek, 2007).  

5. Supported by empirical evidence, the determination of an impact ranking, which 

provides an order of importance for the potential contribution each element makes. This 

impact ranking was derived directly from the strength of influence and degree of 

dependence values.  

8.5 Comparison of Model Elements 

Comparing the 16 elements of the model with the elements of the models depicted through the three 

approaches described in Chapter 3 and the integrated path model derived by Singh (2003) (see 

Chapter 3, Figure 3-6: Integrated TQM Path Model), results show that although there might be 

some descriptive variety in the titles, fundamentally the element sets of all the TQM models have 

more similarities than differences. The path model by Singh (2003) has 14 elements that were 

derived from a synthesis of the three approaches as listed in Table 3-3. In Singh’s model (shown in 

Figure 3-6: Integrated TQM Path Model) there is no indication of the degree of influence or 

dependency between elements and accordingly there is no guidance as to the importance of one 

element over another from the models of the approaches or their integration.  

However, the study’s TQM model has 16 elements, which include the 14 elements from Singh’s 

model with the additional two elements of ‘Environmental Conditions’ and 

‘Investors/Shareholders/Owners’. Where these are an expansion of the path model elements 

‘Economic Conditions’ and ‘Top Management/Leadership’, respectively. 

However, the same elements, sub-elements, items, sub- items, categories, sub-categories, etc., of this 

and other models can be expressed under a number of titles and groupings. These are addressed in 

the differing models under a variety of names, For example, ‘Personnel’ in the study’s TQM model 

is ‘Human Resources’ in the MBNQA model, and ‘People’ in the ABEF model (Hallencreutz and 

Turner, 2011). Further examples are seen in the mapping of the elements between an integrated 

model (pre-research), the MBNQA model, and the ABFF models, as shown in Chapter 3, Table 3-5. 
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However, none of those models address or provide information as to the impact of the influence or 

the degree of dependency for the interrelationships between the elements. Accordingly, they give no 

guidance as to which element may be more influential or dependent over the other elements.  

Of the approaches (see Chapter 3), (1) the Standards approach and (2) the Elemental or Gurus 

approach give no guidance for the degree of importance of one element over any other. For 

example, for the standards approach, the eight principles and supporting elements of the ISO 9000 

series standards, without any substantive changes to the model, has transitioned, over the past 12 

years, from being a purely ‘customer centric’ philosophy to a model referring, in name at least, to 

include ‘stakeholders and interested parties’ (Foley and Zahner, 2009). Furthermore, with the 

exception of satisfying the ‘customer’, these models give no guidance as to the power of their 

influence or the degree of their dependence on the ‘customer’ or how this affects any of the other 

model elements. Moreover, the interpretation for the implementation by management of these 

models is based entirely on the intuition and experiences of those having the responsibility for 

implementing the standard(s) (ISO, 2000; ISO, 2008; ISO, 2011).  

However, the third approach (Prize-Criteria) does have an arbitrary weighting assigned against each 

element (category) grouping, as shown by the example element weights in Table 8-2 below (SAI-

Global, 2007). These weightings do not establish any empirical based insight into what the impact 

is of one element on another, nor does it give any indication of the impact of a category (element) 

on the other elements or the organisation as a whole.  

Table 8-2:  Weightings (Points) of ABEF Categories 

Category (Element)  Points 

1.0 Leadership and Innovation 180 

2.0 Strategy and Planning Processes  100 

3.0 Data, Information and Knowledge 100 

4.0 People 160 

5.0 Customer and Market Focus  150 

6.0 Process Management & Improvement 160 

7.0 Success & Sustainability  150 

Total  1000 
(SAI-Global, 2007) 

Each of these ABEF Categories (Elements) are a grouping of a number of Items (sub-Elements), 

with each item having an individual weighting that is totalled for each element. For example, the 

ABEF Element (Category) of ‘Leadership and Innovation’ has a weighting of 180 points, with these 

points being the sum of several items (sub elements, namely ‘Strategic Direction’ with 60 points; 
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‘Organisational Culture’ with 40 points; ‘Leadership’ throughout the organisation with 40 points, 

and ‘Environmental and Community’ contributing with 40 points).  

However, the genesis of the point values for the ABEF, and all other award models, were derived 

and arbitrarily assigned as a means to compare and rank differing organisations vying for a Quality 

Award. Further, the assigned points provide no guidance based on any empirical evidence as to the 

ranking of the power of influence or degree of dependence of the interrelationships between the 

elements. Accordingly, the interpretation for implementation by management of the prize-criteria 

approach, albeit through the ABEF or any similar International award models, is based entirely on 

the intuition and interpretation by those associated with the management and development of the 

awards. They have no empirical basis or evidence to support the assigned weights (Mann and 

Grigg, 2006; Veltmeyer, 2005). 

8.6 Research Model versus ABEF 

As stated above, the ABEF arbitrary weights assigned for each category, summed from its items 

(sub-elements), are not supported by empirical evidence. However, the influence and dependence 

values in Table 8-1 are based on empirical evidence derived from the research data (see Chapter 7, 

Table 7-8). These values are combined to give the model impact value, normalised to 1000, which 

equate to the arbitrary weight (points) assigned for the ABEF  

The TQM model impact values in Table 8-1 were normalised as the entries in Table 8-3. This table 

shows the model elements with the impact value mapped into the ABEF Categories, with a sub total 

of the assigned impact points summed, as shown in column (e) in Table 8-3. The equivalent ABEF 

points, for comparison, are shown in column (f).  

The Category points from columns (e) and (f) in Table 8 3, rounded up or down to the nearest 10, 

and the ABEF, are shown for comparison in Table 8 4, below. This table shows the listings of the 

arbitrarily assigned category-points of the ABEF compared to the empirically derived TQM model 

element points, mapped and summed to align, with the ABEF categories.  
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The difference in points for each category, shown in Table 8 4, are: 30 less for ‘Leadership and 

Innovation’; 40 more for ‘Strategy and Planning’; 40 less for ‘Data, Information and Knowledge’; 

90 less for ‘People’; 100 more for ‘Customer and Market Focus’; 90 less for ‘Process Management 

& Improvement’; and 110 more for ‘Success & Sustainability’.  

Table 8-3: ABEF Category Points comparison with Research Model Points  

ABEF 

Cat. 

 

MICMAC Imp 

Rnk  

ISM 

M-C 

Category (ABEF) 

Research Model 

(Element) 

(a) 
Inf 

Nor. 

(b) 
Dep 

Nor 

(c) 
Imp 

Nor 

(d) 
Nor 

(1000) 

(e) 
Cat. 

Nor 

(f) 
ABEF 

Tota 

Imp  

Rnk 

1 785 825 1139 80.0   1 1  Top Management/Leadership  

1 640 749 985 69.2   7 11 Investors/Shareholders/Owners  

Category 1 Total  149.2 180 Leadership 

2 693 350 776 54.5   13 15 Economic Conditions 

2 407 485 633 44.5   14 7 Wider /Local Community 

2 438 305 534 37.5   16 16 Environmental Conditions 

Category 2 Total  136.5 100 Strategy & Planning 

3 646 516 827 58.1   11 12 Info and Comm. System 

Category 3 Total  58.1 100 Information & Knowledge 

4 623 750 975 68.5   8 10 Personnel 

Category 4 Total  68.5 160 People 

5 671 844 1078 75.7   4 2 Customers 

5 709 434 831 58.4   9 13 Market Conditions 

5 506 654 827 58.1   10 4  Suppliers 

5 542 598 807 56.7   12 14 Competitors 

Category 5 Total  248.9 150 Customer & Market Focus 

6 703 696 989 69.5   6 6 Processes 

Category 6 Total  69.5 160 Process Management & Improvement 

7 762 789 1097 77.1   2 8 Customer Satisfaction 

7  748 741 1081 75.9   3 9 Product Quality 

7 710 742 1027 72.3   5 3  Organisational Performance 

7 409 476 628 44.1   15 5 Community Relations 

Category 7 Total  269.4 150 Success and Sustainability 

TQM Model/ABEF Total Points  1000 1000 
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Table 8-4: Comparison of ABEF Category Points with Model Points 

ABEF  
Category (Element)  

ABEF 
Points  

Model 
Points  

Point 
Difference 

1.0 Leadership and Innovation 180 150 (30) 
2.0 Strategy and Planning Processes  100 140 40 

3.0 Data, Information and Knowledge 100 60 (40) 

4.0 People 160 70 (90) 

5.0 Customer and Market Focus  150 250 100 
6.0 Process Management & Improvement 160 70 (90) 

7.0 Success & Sustainabili ty  150 260* 110 

Total  1000 1000  

* Adjusted down to round off the total to 1000 

The conclusion, drawn from the comparison between the ABEF categories and the equivalent 

model points, is that using the empirically based TQM model element point allocation, to apply to 

similar or equivalent elements (ABEF categories), would lead to a vastly different point score 

allocation for the ABEF. For example, the ABEF highest point allocation is 180 for ‘Leadership and 

Innovation’; followed in order by ‘People’ and ‘Process Management & Improvement’ with 160 

points; ‘Success & Sustainability’ and ‘Customer and Market Focus’ with 150 points; and ‘Strategy 

and Planning Processes’ and ‘Data, Information and Knowledge’ with 100 points. If the categories 

were scored with the model element scoring system a different order would result. This changed 

order would be: ‘Business Results’ first with 260 points; followed in order by: ‘Customer and 

Market Focus’ with 250 points; ‘Leadership and Innovation 180’ with 150 points; ‘Strategy and 

Planning Processes’ with 140 points; ‘People’ and ‘Process Management & Improvement’ with 160 

points; and ‘Data, Information and Knowledge’ with 60 points. Assuming that in the ABEF a higher 

point allocation implies the category is of higher importance, then a ranking of ABEF categories 

would move lower and some would move higher, as shown in Figure 8-2, below. 



Chapter 8: Final TQM Model 

207 

Figure 8-2: Ranking of ABEF Category Points versus Model Points 

 
* Adjusted down to round off the total to 1000 

 

As shown in Figure 8-2, although both models use similar terminology to describe the same 

elements, when mapped into the same categories their order of importance (ranking) are different. 

With three going up in ranking and three going down, while one remains the same.  

The changed rankings highlight significantly different priorities for the categories of the ABEF, and 

there may be major implications in using these. or other like international models, for guidance a nd 

assessment (Grigg and Mann, 2008). Considering that the study’s TQM model is based on 

empirical evidence, the ABEF (prize-criteria) would provide better guidance for management (and 

implementation) in reprioritising its elements with the model points in Table 8-3, and so consider 

taking guidance in adopting the priorities established in Figure 8-2.  

8.7 Validity of the Research Model   

The validity of the research model was established from the literature (Chapters 2 and 3; the pilot 

study (Chapter 4); the collected research data (Chapter 5), and the analysis of the study’s TQM 

model (Chapters 6, 7, and 8). However, notwithstanding that the research data was sourced from a 

significant number of responders with knowledge and experience of differing organisations, and 

that the critical examination of the management model elements was undertaken through two 
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separate and distinct analyses and modelling methods, there is not, nor could there be, a single, 

official, and scientific interpretation of the results obtained.  

8.8 Chapter Summary 

This Chapter is the third chapter that collectively describe the TQM Model. The model was derived 

by using ISM, as described in Chapter 6, and further analysis using MICMAC, as described in 

Chapter 7. This chapter combines the ISM and MICMAC analyses to develop and define an 

integrated TQM model as the main outcome of the current research.  

Other outcomes include the power of influence and the degree of dependence values and rankings 

of the elements, and by calculating the ranking of their importance to the organisation. Together 

these research outcomes are offered as guidance when considering any organisational review, or 

when newly designed as an innovative, effective, and sustainable organisation (Destatte, 2010).  

The validity of this model was also briefly outlined, to complete the analysis and description of the 

study’s TQM Model.  

 



Chapter 9: Conclusions, Contributions and Implications 

209 

9. CONCLUSIONS, CONTRIBUTIONS AND IMPLICATIONS 

9.1 Objectives and Chapter Structure  

This chapter outlines the conclusions, contributions and implications of this research. It begins with 

an overview of the research objectives and a summary of the key research outcomes (Section 9.1: 

Objectives and Chapter Structure). This section is followed sections 9.2 Review of Study; 9.3 The 

Research Question-Conclusions; 9.4 Supplementary Research Question; 9.5 The Research 

Contribution; 9.6 Implications; 9.7  Research Limitations; 9.8 Recommendations for Future 

Research and, finally, 9.9 Concluding Remarks to summarise this chapter. 

9.2 Review of Study  

Many studies were reviewed for this research. These included the literature of past and ongoing 

TQM research and practical developments, from cutting-edge research, and case studies from 

industry, differing levels of government, the wider community and academia. A selection of these 

studies included the following: (Baker, 2003; Black, 1995; Bou-Llusar et al., 2008; Chung et al., 

2008; Churchman and Craig, 2002; Dale, 2006; Dalrymple et al., 1999; Dereli et al., 2011; Foley 

and Zahner, 2009; Hafeez et al., 2006; Henrik, 2004; Hubbard et al., 2007; Lee, 1999; Lee et al., 

2003; Leonard et al., 2002; Li et al., 2008; Prajogo and Sohal, 2004; Rai et al., 1996; Rao Tummala 

and Tang, 1996; Samson, 1997; Sanjay Jharkharia, 2004; Singh, 2003; Terziovski et al., 1997; Tito, 

2007; Wilkinson and Dale, 2002; Yoo et al., 2006; York and Miree, 2004; Zairi and Alsughayir, 

2011).  

From these and other duly referenced studies, the current research determined whether TQM is, or 

could be, redefined as a holistic ‘theory of management’. With few exceptions, the study’s TQM 

model, derived and developed through two structural analysis methods, was found to be an effective 

management umbrella that covers established management activities and practices.  

The critical examination of the hierarchical nature of the elements of existing quality management 

models, grouped for consideration into one of three approaches, achieved the objectives of the 

study. For the study, the integrated set of 16 elements (by using ISM) developed into the six- level 

hierarchical model. Where, each element represents a grouping of one or more sub-elements 

(items). The literature review empirically verified the 16 model elements; a pilot study of experts 
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validated the elements. The experts (from organisations covering industry, academia and 

governments) chosen for their knowledge, experience, and willingness to participate.  

The empirically verified elements were developed into an ‘Online-Research’ questionnaire, which 

143 responders completed. The resulting research data was analysed, first by using ISM to place the 

elements into a multi- level hierarchy, which showed the direct interrelationships between the 16 

model elements. The second analysis, using MICMAC, established the existence of the direct 

interrelationships between model elements, revealed the existence of any indirect relationships, and 

for all these derived the strength of influence and their degree of dependence.  

The hierarchical structure (6 levels), with the identification of the strength of influence and the 

degree of dependence ranking for the 16 elements is the unique feature of this model, differentiating 

it from other TQM approaches (Chapter 3). The analysis using ISM and MICMAC resulted in the 

TQM model illustrated in Figure: 8 1 (see Chapter 8).  

The new TQM model and the values for the ranking of the interrelationships between the model 

elements are the main research outcome from the study. To implement the model in a modern 

organisation, it has to be operationalised. For current TQM models from the Standards, Elemental 

and Prize-criteria approaches (Chapter 3), this was achieved through the application of a cyclic 

process. For example, the most widely known process, being the PDCA cycle by Deming (1986), 

shown in Figure 2 2 (Chapter 2) is applied for elemental models (see Section 3.10), and to a lesser 

extent for the standards-based models (see Section 3.9). The models of the prize-criteria approach 

are operationalised by application of the ADRI cycle, shown in Figure 3 3 (see Section 3.11). The 

TQM model can be operationalised by either of these two cyclic processes (i.e. PDCA or ADRI), 

however, a cyclic process, developed over many years by Veltmeyer (2005), as shown in Figure 2-1 

(see Chapter 2), is offered for consideration as an updated alternative. 

9.3 The Research Question-Conclusions 

Specifically, the research model was developed to answer the following research question (RQ), 

(Section 1.17):  

RQ 1 Are the relationships and driving power between the study model elements 

confirmed and validated? 
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9.3.1 Response to Research Question RQ 1 

The study model has five enabler elements, namely: Investors/Shareholders/Owners, Top 

Management/Leadership, Personnel, Information and Communication System, and Processes; seven 

driver elements: Customers, Suppliers, Wider/Local Community, Competitors, Economic 

Conditions, Market Conditions, and Environmental Conditions; and four result elements: Product 

Quality, Customer Satisfaction, Organisational Performance, and Community Relations, as 

tabulated in Table 4 1. These elements were empirically established, and qualitatively supported (as 

described in Chapters 3 and 4). The question is answered with yes, as the relationships attributes for 

the elements were confirmed and validated (documented in Chapters 3, 4, 5, 6 and 7). The model 

overview of the interrelationships, with their ranking for importance, power to influence and the 

degree of dependence, between elements of the model are detailed in Chapter 8, and shown 

pictorially in Figure 8-1. 

9.4 Supplementary Research Question 

A supplementary question to amplify the answer to RQ 1 is:  

RQ 2 Is TQM an overarching management theory that provides a holistic umbrella for 

management initiatives and models? 

9.4.1 Response to Supplementary Research Question RQ 2 

Although TQM was shown as an overarching management theory that provides a holistic umbrella 

for management initiatives and models, research found that the theory of quality management, as 

documented in Chapters 2 and 3, does apply to all but a few organisations (both for-profit and not-

for-profit). However, as discussed by Foley and Zahner (2009), it does not apply to all organisations 

that identify the customer as a stakeholder, but it does apply to those organisations that adopt a 

‘quality of product and service’ as their guiding strategy. Contrary to the view promoted in the 

TQM literature, many organisations remain ‘customer centric’, and do not identify the customer as 

only one of numerous stakeholders, but still choose to use a stakeholder’s imperative, other than 

quality of product and service, as the primary focus of their system of management (Foley and 

Zahner, 2009).  
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9.5 The Research Contribution  

Although the research model has a number of features that add-value in its contribution to the TQM 

literature, it is the development of a six level hierarchical model, and the ranking of the strengths of 

influence and degree of dependence of the interrelationships existing between the elements that are 

the main outcome of this research. 

The contributions to the knowledge of TQM are summarised as: 

1. The research model’s hierarchy of 16 elements over six levels.  

2. The value for the strengths of influence and degree of dependence relationships existing 

between model elements, at each level of the hierarchy.  

3. The impact ranking of element for their importance to the organisation.  

4. The research methods that enable empirically derived point allocations based on the 

influence and dependence relationships between elements, and thereby, the impact 

(importance) of each element.  

In recognition of these contributions, according to Phillips and Pugh (2005), a PhD thesis is 

required to make original contributions to knowledge, either by the originality of the approach or 

with the interpretation of the findings and, in some cases, the discovery of new facts. Moreover, if a 

PhD dissertation contains one or more of the following nine characteristics, they considered it as an 

original contribution, namely: 

1. Carrying out empirical work that has not been done before. 

2. Making a synthesis that has not been made before. 

3. Using already known material, but with a new interpretation. 

4. Trying out something in this country that has previously only been done in other 
countries. 

5. Taking a particular technique and applying it in a new area.  

6. Bringing new evidence to bear on an old issue.  

7. Being cross-disciplinary and using different methodologies. 

8. Looking at areas that people in the discipline have not looked at before.  

9. Adding to knowledge in a way that has not been done before. 

As highlighted above in italics, this research satisfies six of these criteria. It also offers a significant 

and innovative contribution to the knowledge base in the field of management and organisations 
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studies, particularly from the perspective of empirical development of structural analysis and 

management modelling, as outlined in the following paragraphs: 

Carrying out empirical work that has not been done before: 

It is in the development of 16 elements with five enabler elements, namely: 

Investors/Shareholders/Owners, Top Management/Leadership, Personnel, Information and 

Communication System, and Processes; seven driver elements: Customers, Suppliers, 

Wider/Local Community, Competitors, Economic Conditions, Market Conditions, and 

Environmental Conditions; and four result elements: Product Quality, Customer 

Satisfaction, Organisational Performance, and Community Relations into a six level 

hierarchical TQM model, and the ranking of the strength of influence and degree of 

dependence for the interrelationships existing between the elements that have not been done 

before. 

Making a synthesis that has not been made before; 

The 16 model elements, either as an element or as an item (sub-element), are evident from 

one or more of the three TQM approaches developed from TQM to cover the whole of the 

broader management field, as described in Chapter 3. However, none of the models 

described have the same or similar set of elements as that of the research model. In addition, 

a recent systematic review and meta-analysis of the literature by Dereli et al. (2011) could 

not identify any study with a like element set as for the study TQM model shown in Figure 

8-1, or any set of elements that identified the strength of influence or the degree of 

dependence between elements for any management model. Accordingly, this research made 

a synthesis that has not been made before.  

Using already known material, but with a new interpretation;  

The element of the study model consist of five enabler elements, namely: 

Investors/Shareholders/Owners, Top Management/Leadership, Personnel, Information and 

Communication System, and Processes; seven driver elements: Customers, Suppliers, 

Wider/Local Community, Competitors, Economic Conditions, Market Conditions, and 

Environmental Conditions; and four Result elements: Product Quality, Customer 

Satisfaction, Organisational Performance, and Community Relations as shown in Table 4 1. 
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These elements were derived from element and sub-element groupings as described in 

Chapter 3 and listed in Table 3-3. The element derived to group element to integrate the sub-

elements for the management field into a single set of elements as depicted through the three 

approaches described in Chapter 3, is materiel already known in the field. Moreover, the 

strength of influence and the degree of interdependence of the integrated element set as 

described in Chapters 7 and 8, as tabulated in Table 8-1, is a new interpretation of the 

relationships between the integrated model elements.. 

Being cross disciplinary and using different methodologies; 

By nature TQM is cross-disciplinary as it applies to management of all people in any 

organisation, be it governments, industry or academia disciplines. With its people 

orientation, it involves the psychology discipline; its wide application involves the business 

discipline, and with its focus on process crosses the engineering discipline. The study 

analysis and modelling was achieved with the use of ISM and MICMAC analysis methods 

as described in Chapter 6 and 7, respectively. These are totally different methodologies. 

Looking at areas that people in the discipline have not looked at before  

People in the discipline have not looked before at the development of a hierarchical 

management model. Therefore, there are is no evidence of other management models with a 

hierarchy of six levels and 16 elements.  As well, there are no models that have the 

determination of priority rankings for the impact of the elements based on and derived from 

empirical evidence.  Especially, where this importance was derived directly from the 

ranking of the strength of influence and degree of dependence values of the 

interrelationships existing between the model elements. 

Adding to knowledge in a way that has not been done before. 

The priority ranking of the importance of elements to the organisation, and the research 

methods that enable empirically valid point allocation for determining the influence and 

dependence relationships between elements, and thereby their impact have added to 

knowledge in a way that had not been done before. Although the new research model has a 

number of features that add-value in its contribution to the TQM literature, it is the 

development of the six level hierarchical model, and the ranking of the strengths of 
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influence and degree of dependence of the interrelationships existing between the elements 

of this model, which provide the most significant contribution to the literature.  

9.5.1 Contributions-Summary 

The main contribution in the development of the six level ‘hierarchical’ TQM management model is 

that it bridges the gap identified in the TQM literature review (Chapter 3). Overall, the literature 

review, with the structural analysis of the research data collected from the knowledgeable 

responders, provides sufficient evidence to support the contention that the model, with its 

unidirectional causal relationships (links) between the elements (Chapters 4, 5, 6, 7 and 8), has 

some unique features over other management models and approaches. Especially, when compared 

with the Standards based, the Elemental, and Prize-Criteria approaches described in Chapter 3, 

Sections 3.9, 3.10, and 3.11, respectively.  

9.6 Implications for Management 

This study found that, in the current management environment, the implementation of TQM brings 

numerous challenges to organisations. In order to manage these challenges, organisations 

implement managerial approaches that promote TQM, for example, interdisciplinary team work; 

collaboration across boundaries; innovation; effective formal and informal communication 

channels; and management system development of organisational processes needed to facilitate its 

goals.  

However, for these approaches to be effective, an organisation’s culture (belief and value system) 

needs to promote appropriate behaviour and action by management, personnel and other 

stakeholders. The findings from this study clearly support this as the most influential and highly 

dependent element in the study’s TQM model is ‘Top Management and Leadership’. Moreover, the 

values and action of ‘Top Management and Leadership’ strongly influences the culture (values, 

beliefs and behaviours of its stakeholders) the organisation is operated.  

In support of this, the main imp lications for the organisation’s stakeholders are: 

1. ‘Top Management and Leadership’ provide the strategic guidance and direction leadership 

that are essential for effective TQM implementation. QM related strategies, such as 

innovation, joint-venture, and new technology utilisation, should be an organic part of the 

organisational strategy and continually measured against organisational objectives. This 
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approach ensures accessibility of management support and resource allocation to enable the 

success implementation of TQM. Empowering policies provided by top management 

promote autonomous work and task identity and are important in increasing the sense of 

responsibility and accountability, and hence the willingness to participate through 

organisational activities such as innovation. Further, top management support for 

management system integration and development should be undertaken continually with 

guidance of clear strategic plans. Other TQM models do not differentiate the importance of 

the different stakeholders, but tend to promote the customer as the most influential 

stakeholder. 

2. However, also at the top level of the model, in descending order of influence and 

dependency, are (1) the ‘Customers’, and the (2)‘Suppliers’. This highlights the importance 

of ‘Community Relations’ to the success of an organisation.  

3. The next most influential stakeholder at level 2 of the model is the ‘Wider/Local 

Community’. The findings show that ‘Community Relations’ are a key to organisational 

success and sustainability.  

4. In other models, the ‘Investors/Shareholders/Owners’ are included as Top Management. 

Separating these two stakeholders, the study findings show that the 

‘Investors/Shareholders/Owners’ at level 4 of the model have less influence and not as 

critical for organisational success as ‘Top Management  and Leadership’, the ‘Customer’, 

the ‘Suppliers’ or the ‘Wider/Local Community’.  

5. The least influential stakeholders at level 5 are the ‘Competitors’. Nevertheless, for 

organisational success ‘Competitors’ should be monitored and considered in strategic 

planning.  

Further, there may be significant implications in using the empirically derived impact 

(Influence/Dependence) values as listed for the study model in Table 8 3 (Chapter 8) for guidance 

and assessment for other management models. Considering that the study’s TQM model is based on 

empirical evidence, these values would provide better guidance for management (and 

implementation) in reprioritising its elements. Moreover, had these values been used instead of the 
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arbitrary derived points used in scoring the ABEF or like international quality award models, there 

may well of been different winners.  

9.7  Research Limitations 

This research was constrained in a number of ways, specifically: 

1. The study was undertaken through the application of two distinct but separate analyses 

and modelling methods, which by the nature of their use precludes a single interpretation 

of the resultant model. 

2. The findings were derived through the empirical analyses of data collected from 

questionnaire surveys. Despite the best effort to ensure, through the design and 

development of the research questionnaire with its included explanatory notes, 

definitions, the pilot study and pre-tests, that all the measurement items were 

unambiguous, the researcher had no control over the interpretation of questions by the 

respondents. All researchers who employ a questionnaire survey approach face this 

limitation.  

3. Although the main purpose of this study was to find and picture a management model 

that reflects the perception of a significant sample of respondents, it is worth noting that, 

in the end, the limitation of this type of approach is that this may not reflect actual 

reality. 

4. The most significant limitation of the model derives from the subjective character of the 

model elements. The extent of the literature review, with a further review by experts, 

offers some guarantee of objectivity, but for practical reasons the number of variables 

from the many items explored was reduced to 16 elements (groupings). Therefore, some 

sub-elements related to the wider dimensions of the model were regrouped, although 

justified, more or less arbitrarily. For these methods, this is a disadvantage as well as an 

advantage because, where any element (group) arbitrarily favoured the qualitative sub-

elements, this would have been done to the detriment of the qualitative sub-elements 

rejected (Lendaris, 1980). 
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9.8 Recommendations for Future Research  

The evidence in support of the study's TQM model and its associated driver, enabler and result 

elements is strong. However, to test the model in the context real organisations and enable the wider 

application for the research model, future research would benefit from a la rger sample size, as well 

as greater sample diversity in terms of size and category of organisations and, generally, be 

expanded to extend the inclusion of local and wider communities (Barlett et al., 2001). 

As the current study was a one-off cross-sectional study, and as such, could not distinguish between 

short and long-consequences of any action or impact of the interrelationships between elements, a 

number of future longitudinal (case), section specific, studies are recommended. These studies 

should provide additional evidence to corroborate the findings of this study and address the use and 

wider dissemination of the model.  

Because longitudinal studies are observational, in that they observe the state of the organisation 

without changing it, they may not detect cause and effect relationships. But by applying a well-

designed ‘Cause and Effect’ analysis to select element relationships for repeated observations, they 

have more power than across-sectional studies, by being able to exclude time- invariant unobserved 

differences. Moreover, as longitudinal studies involve repeated observations of the same model 

elements over time, they make observing changes more accurate, and these studies can be used to 

uncover predictors of the interrelations between model elements.  

Notwithstanding that it takes a lot of time, is expensive and thereby not very convenient, to ensure 

the affectivity of these studies, each separate section specific (case) study would benefit from 

setting up a study panel to sample a cross-section, and survey within the organisation at regular 

intervals. 

Finally, these replication studies for varying sectors should address longitudinal studies that include 

cause-and-effect analysis and sensitivity analysis through which elements are manipulable and can, 

thereby, alter the impact of a element to lead to better forecasting for the effects of intervention with 

a reasonable degree of probability (Godet and Roubelat, 1996; Jonker, 2002). 

Additionally, with the declining interest and importance of the quality movement in Australia, a 

recommendation is made for a further study to investigate ways of making the model available to 

mainstream management and education.  
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9.9 Concluding Remarks 

The research model provides guidance to top management and leadership, and provides direction 

for further research. The model embraces all the attributes of the myriad of TQM models in use 

today (Chapter 3) and, in conjunction with a cyclic process (Figure 2-1), this model embraces best 

practice in optimising organisational outcomes, which are sustainable. With this process, the model 

provides needed guidance and direction to ‘people’ involved in the management and operation of 

any organisation (Chapter 2, Sections 2.11 and 2.12).  

The model recognises the change over the past decades from a manufacturing base to one of 

managing knowledge, risk and, where appropriate, continual assessment of strategy and 

improvement of process. Through the ranking of the power of influence and the degree of 

dependence between the elements, the model provides a means to prioritise action needed for each 

of the elements in their effective implementation of a TQM model. It provides guidance for 

organisational people to respond in an organised way to their environment by adopting strategies 

that enables the organisation to meet its aims. Accordingly, as described by Foley and Zahner 

(2009), organisations that adapt the TQM (research) model are successful when they adopt: 

 A concentration on quality management (TQM); 

 A stakeholders perspective; 

 A people orientation; 

 A focus on the sustainability of the organisation, and the optimisation of their chosen 

strategies, and 

 Consideration of both management and good governance.  

In conclusion, to operate effectively, organisations need to align themselves with their environment, 

strategies, capabilities and leadership skills. To compete successfully in a highly competitive and 

ever changing organisational environment, organisations need to attain what Beer et al. (2005) call 

‘the capacity to learn and change to fit new circumstances’. The concepts of fit and alignment are 

not new in management literature, yet the record of change suggests that many managers do not 

lead the systemic and fundamental change needed–a cornerstone of TQM (Collins, 2001). Through 

employing quick, superficial change programs, leaders skilfully avoid learning about poor 
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coordination across vital activities in organisation design and the fundamental, cultural and 

leadership issues that block effectiveness.  

As the new millennium progresses, TQM is expected to mature further into a sustainability phase to 

support a more holistic organisational strategy. The research model, with the strength of influence 

and degree of dependence values, and the rankings of the interrelationships between the model 

elements, collectively, are a basis from which to provide guidance and drive new TQM initiatives, 

recognised as capable of transforming the quality culture. These initiatives will lead to revitalise 

TQM and its sustainability into the future (van der Wiele et al., 2011). 
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Appendix I Listings of Empirical Articles 

Table A-1: Empirical Articles reviewed by Baker (2003) 

Author Aim/Goal Country N= Method Results 

Abraham, 

Crawford and 
Fisher, 1999 

Aims to determine how organizations that won the Australia 

Quality Award from 1989 to 1993 managed complex organizational 
change. 

Australia 330 ANOVA General finding is that transformation to TQM required active 

management of the change processes to include: (1) strategically linked 
vision; (2) leading by example; (3) inviting participation; (4) detailed 

planning; (5) multiple and consistent leverage points, (6) and 

investments in time, energy, and dollars.  

Abraham, 

Crawford and 

Fisher, 1999 

The main aim of this paper was to examine relationships between 

the effectiveness of various management change processes and the 

successful transformation to TQM culture. 

Australia 330 Factor Analysis Results show that the key factors in achieving change to a "quality 

culture" are management support (communication, resource allocation, 

and recognition) and use of participation at all levels.  

Adam, Corbett, 

and Rho, 1994 

Investigates the relations between quality and productivity 

improvement and actual performance.  

New 

Zealand, 

South 

Korea, 

& USA 

268 re, Questionnaire, 

Factor Analysis, 

Regression 

Analysis 

Confirmed and extended the work of Benson et al.. Performance is 

captured by quality, productivity, and financial measures. First, it can 

be concluded that factors reflecting approach to improvement could be 

identified for all three countries. Second for most dependent variables, 

the regression used multiple factors to explain the relationship. An 
individual item, expressed as one approach, cannot explain performance 

in a statistically significant manner. Supports a partial mediation model, 

rather than an independent effect by the variables.  

Adam, Corbett, 

Flores, Harrison, 
Lee, Rho, 

Ribera, Samson, 

and Westbrook, 

1997 

Identify a set of improvement factors that will predict quality and 

financial performance across and between international regions. 
The factors are identified by a "set of improvement items", 

activities a firm could engage in to improve quality. HI: A 

company's approach to quality improvement correlates to product 

and service quality. H2: A company's approach to quality 

improvement correlates to financial performance. H3: The 
relationships between quality improvement and performance are the 

same across and within geographical regions.  

Australia, 

New 
Zealand, 

Hong Kong, 

Taiwan, 

South 

Korea, 
Spain, UK, 

USA 

977 Multiple 

Regression 

CSF: (1) Employee involvement, (2) Senior Executive involvement, (3) 

Employee satisfaction, (4) Compensation, (5) Customers, (6) Design 
and conformance, (7) Knowledge of quality, (8) Employee Selection 

and development, (9) Inventory Reduction. HI states that a company's 

approach to quality (the factors as independent variables) correlates to 

actual product and service quality (the dependent variables); HI is 

supported. H2 states that a company's approach to quality improvement 
correlates to financial performance, but H2 is at best weakly supported 

by these data. H3 which states that relationships between quality 

improvement and quality performance will be same across & within 

geographical regions, is not supported. 
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Agus, and Sagir, 

2001 

Main Objectives are (1) to determine structural effects of TQM 

practices on competitive advantage (CA) and financial performance 

(FP), (2) to assess structural loadings of each TQM indicator on the 
TQM construct; and (3) to assess structural loadings of each CA 

indicator on the construct. 

Malaysia 30 Structural 

modelling 

Results support the hypotheses of relationships between TQM, 

competitive advantage, and great impact upon bottom line financial 

performance. 

Ahire and 

Golhar, 1996 

Major objectives of this research are to investigate whether (1) 

large TQM firms use the same quality management strategies as 

small TQM firms; (2) large TQM firms yield higher quality 

products than smaller TQM firms; (3) TQM firms implement QM 
strategies more effectively than non-TQM firms; (4) large firms 

that achieve high product quality use different QM strategies than 

small firms. 

USA 499 

 

7 point Liken 

scale survey and 

then one-tailed t 

tests 

Findings show that despite a lack of market clout, capital, and 

managerial expertise, small firms reported that they can and do 

implement TQM elements as effectively as large firms, and in turn 

achieve high product quality. Size is not a critical factor in  

Ahire, 1996a Major goal is to study the impact of three contextual factors -

quality philosophy, unionization, and production strategy- on 

successful quality management in smali firms, in the auto-parts and 
electronics industries.  

USA 181 Used One tailed t- 

tests 

Results indicate that small firms that have formally adopted the TQM 

strategy make a conscious, well-coordinated effort to better execute the 

ten implementation constructs (see Ahire Golhar and Waller 1996). 
Also product quality is better in TOM v. non-TQM firms. 

Ahire, 1996b Major objectives are: (1) Finns which have implemented TQM for a 

longer duration are implementing TQM more effectively than firms 

which have implemented TQM for a relatively shorter time; (2) 

More experienced TQM s have operational results superior to those 
of less experienced firms; (3) Less experienced TQM firms can 

achieve operational results superior to those of more experienced 

TQM firms and, if so, how do they differ in implementing TQM 

from the more experienced TQM firms with inferior operational 

results; (4) More experienced TQM firms with superior operational 
results implement TQM elements differently than less experienced 

TQM firms with superior operational results, and if the operational 

Performance for the more experienced TQM firms is better than 

that for the less experienced TQM firms with superior operational 

results. 

USA 499 Used One tailed t- 

tests 

Successful, less experienced TQM firms execute seven of the ten TQM 

implementation constructs more rigorously than less successful more 

experienced TQM firms. Their product quality is also statistically better 

than the less successful, more experienced firms. Also, the product 
quality attained by successful, more experienced firms is found to be 

better than that of successful, less experienced firms. This dispels the 

notion held by many that payoffs from TQM cannot be expected until 

years after its launch; successful firms get higher operational results in 

the first two to three years of implementation. Second, it is possible to 
achieve higher operational performance by more rigorous execution of 

the ten TQM implementation constructs identified. Third, firms which 

manage their TQM efforts through a rigorous execution of these ten 

constructs will benefit more as TQM matures in these f 

Ahire, Golhar, 

and Waller, 

1996 

The three major objectives of this research are to: (I) identify 

constructs of QM strategies and develop scales for measuring these 

constructs, (2) empirically validate the scales, and (3) conduct a 

preliminary investigation of the relationships among the QM 

strategies. 

USA 371 Confirmatory 

factor analysis 

(CFA), validity 

and reliability 

CSF: 1 Top Managerial Commitment , 2 Customer Focus, 3 Supplier 

Quality Management, 4 Design Quality Management, 5 Benchmarking, 

6 SPC Usage, 7 Internal Quality Information Usage, 8 Employee 

Involvement, 9 Employee Training 10 Employee Empowerment, & 11 

Product Quality. 
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Ahire, Waller, 

and Golhar, 

1996 

Major objectives are to: (1) test if TQM firms execute various TQM 

elements significantly differently from non-TQM firms; (2) test if 

TQM firms provide a better product quality than non-TQM firms; 
(3) identify differences in quality strategies implemented by highly 

successful TQM firms (with a superior product quality) and the less 

successful TQM firms; (4) test if it is possible for non-TQM firms 

to incorporate TQM elements in their quality strategy and; (5) 

thereby, produce better quality products than less successful TQM 
firms; (6) identify differences in quality strategies implemented by 

highly successful non-TQM firms (with a superior product quality) 

versus less successful non-TQM firms. 

USA 359 Tests Used One It is not the implementation of a normal TQM campaign that matters: 

(I)The more rigorous the execution of these constructs in a TQM firm, 

the better the quality performance of the firm; (2) the quality 
performance of a non-TQM firm is determined by the extent to which it 

incorporates the TQM constructs in its quality strategy; (3) In terms of 

execution of TQM constructs and the quality  results, a half- hearted 

formal TQM campaign is no better than status quo and, hence, will 

result in wasteful investments of time, efforts, and money; (4) A higher 
quality performance can be achieved by a firm through a "good 

management" philosophy without formally christening itself as a TQM 

firm, and it is possible for such a firm to exceed the performance of the 

TQM firms; (5) The best operational results of quality improvement can 

be achieved only through a dedicated, long-term formal TQM 
implementation 

Ahmadi & 

Helms, 1995 

Develop a methodology, including a questionnaire and statistical 

analysis, to answer the question of whether TQM processes is 
beneficial in improving competitive position. 

USA 0 Questionnaire and 

content validity 

Developed a discriminant function for customer focus, process 

improvement, total involvement, and continuous improvement: D= (W 
sub 1 * sub 1) + (W sub 2 * sub 2) + (W sub n * sub n) ...Where D is 

the discriminant score (success or failure of TQM) and W sub 

represents the standardized discriminant weights (discriminant 

coefficients) of variables X sub I (Ahmadi and Helms, 1995, p. 3). 

Authors take a statistically flawed GAO report and attempt to develop a 
statistically valid instrument that can be used by practitioners. 

Al-Awadi, 2002 This paper discusses a proposed model, which is based upon 

empirical study, in i involving customers in Kuwait 

Kuwait 481 Questionnaire This study indicated that consumer loyalty can be positively and 

significantly influenced by good management, image, and customer 

services. (Good management includes social services and availability of 

staff assistance; Image includes internal and external building design; 

and (3) customer services includes minimal checkout delay, opening 
hours, security and sociality, assistants available, and the available 

parking. 
Almashari, 

Zairi, & Alathari 
2000 

The main objectives of this study were to provide a theoretical and 

analytical view of training practices in Kuwaiti organizations and 
their effectiveness; also to determine whether or not Kuwaiti 

organizations have a knowledge management system. 

Kuwait 77 Questionnaire and 

comparison 

Majority of employees in the government and private sectors guard 

their knowledge to protect their positions with the attitude that 
'knowledge is power'. Therefore it is difficult to have a KM system in 

Kuwait with this attitude. 
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Anderson and 

Sohal, 1999 

The main aim of the study was to identify quality management 

practices that have a significant impact on organizational 

performance 

Australia 62 5-point Likert and 

ANOVA 

Results show that: (1) influence of leadership practices was greater on 

quality of product or service relative to the influence on flexibility of 

delivery. The remaining outcomes did not differ significantly from 
either of these two outcomes in the case of leadership practices. (2) 

impact of strategy, policy and planning practices did not differ 

significantly across the various outcomes. That is, each outcome was 

effectively influenced to the same extent; (3) impact of information and 

analysis practices did not differ significantly across the various 
outcomes; (4) impact of people management practices did not differ 

significantly across the various outcomes; (5) the influence of customer 

focus practices was greater on flexibility of delivery than on 

productivity improvements and cost of producing the product or 

service; (6) influence of quality of process, product and service 
practices was greater on the duality of the product or service than any 

other outcomes Anderson, 

Rungtusanatham

, and Schroeder, 

1994 

The primary objective is to propose and articulate a theory of 

quality management underlying the Deming Management Method, 

leaving verification of the proposed theory for later. The proposed 

theory is based upon conceptual synthesis of Deming's writings, 

available literature on the DMM, observations of practice, and, 
more specifically, on the results of a Delphi study on the DMM. 

USA 0 DELPHI & 

Cluster Analysis 

CSF for DMM: 1 Visionary Leadership, 2 Internal and External 

Cooperation, 3 Learning, 4 Process Management, 5 Continuous 

Improvement, 6 Employee Fulfilment, and7. Customer Satisfaction. 

From a practical standpoint, the proposed theory increases 

understanding of the characteristics of the Deming management 
method, and should lead to more efficient and more effective efforts at 

achieving the Deming management method's purpose of transforming 

and improving the practice of management. 

Anderson, 

Rungtusanatham

, Schroeder, & 

Devaraj, 1995 

This paper complements and furthers the theory development task 

from Anderson et al. (1994), by subjecting the articulated theory to 

an empirical analysis, for the process of theory development 

demands that any newly-proposed theory be confronted with 

empirical reality so as to substantiate and/or enhance a theory's 
descriptive, explanatory, and prescriptive properties. Three goals: 

(I) How can the elements and conceptual relationships be 

operationalised for empirical study? (2) What are the empirical 

strengths of the relationships specified? (3) Are other relationships 

observable from an empirical relationship? 

USA & 

Japanese 

firms in US 

41 Path Analysis Empirical results suggest the importance of leadership and its impact on 

creating an organizational form and instituting organizational practices 

to bolster the goal of organizational survival. Results suggest that 

organizations can theoretically survive by continually satisfying 

customers through innovations that lead to quality improvements in 
processes, products, and services, and that efforts to enable 

organisational constituents to derive happiness, satisfaction, and pride 

of work are potentially instrumental in improved customer satisfaction 

as well-a conclusion that is intuitively appealing.  
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Ang, Davies, 

and Finlay, 2000 

The objective of this study is to develop a valid instrument to 

measure the impact of IT on QM, with the purpose to understand 

how IT supports QM, the focus is therefore on the quality processes 
rather than the quality performance; the instrument measures 

quality management supported by information technology 

(QMSIT). 

Malaysian 48 7 point Likert  

scale survey and 

inter-item or 
internal 

consistency 

method 

CSF: Offers nine dimensions of QMSIT that have been synthesized 

from academic and practitioner literature; and form the basis of a multi-

dimensional measure of QM that could be used in future studies to 
research the role of IT in supporting QM practices. 

Ang, Davies, 

and Finlay, 2001 

The purpose of this study is to investigate the extent to which IT 

has been used to support TQM in Malaysian public agencies in 

order to ascertain the role of IT in TQM. Emphasis is on how IT 

supported TQM processes rather than performance. 

Malaysian 48 7 point Likert 

scale survey, 

validity, 

reliability, 

This study provides empirical findings on the role of IT in TQM 

environments. Results support that IT benefits TQM implementation in 

important innovations, .information and analysis, output quality 

assurance, and human resource utilisation. 

Anthill. 

Kim, 2001 

Tests the interactive effects of successive incremental improvement 

techniques (i.e. total quality management (TQM) and just-in-time 

(JIT)). In addition, observations were made with respect to how 

technological innovations were managed in conjunction with the 

implementation of TQM or HT. 

USA 83 Regression model There is strong evidence that synergy exists when both TQM and JIT 

are implemented. Results, however, indicate that investment in 

manufacturing technology enhances JIT performance but inhibits TQM 

performance. Furthermore, findings from three-way interaction show 

that shorter product development time is associated with plants using 
both high TQM and JIT, but only for plants that did not invest in 

manufacturing technology during the window period. 

Appleby and 

Mavin, 2000 

This paper results from a review of literature relating to operational 

effectiveness, benchmarking, and the role of strategic human 
resource management (SHRM); and it examines the relationship 

between HR strategy and the practices and performances of service 

sector organizations, proposing that leading organizations improve 

their operational effectiveness through innovation, not imitation. 

UK 151 ANOVA, 

regression 

The results show a positive association between the integration of HR 

strategy and world-class status of organizations. Organizations with an 
integrated HR strategy show better practice and performance with 

regard to: quality management, managing and developing their people, 

and their sustainability and innovation. 

Arasli, 2002 This article discusses the extent of TQM philosophies in 

organizations and argues why it has not been diffused at great 
speeds among SMEs — specifically hotels (due to the challenges 

they must cope with, they need TQM). The main objective of the 

study is to show the level of understanding and readiness among 

different levels of employees in the hotel industry and to compare 

statistical data from the TQM survey. 

Cypress 397 ANOVA CSF: top management leadership, participation, teamwork, employee 

satisfaction, empowerment, change, and training. Hl: There is no 
difference between three-, four , and five-star hotel employees 

concerning their TQM readiness was rejected; H2: There is no 

difference between three-, four-, and five-star hotel employees 

concerning their TQM readiness between 1999 data and 2001 was 

rejected.. Confirms TQM as a good investment and establishes 
benchmarks; 5-star hotel staff had significantly different readiness 

results; 4-star hotels had few significant differences; 3-star hotels had 

some differences, but in comparison, portrayed better character.  
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Azaranga, 

Gonzalez, and 

Reavill, 1998 

This study investigates the impact of Total Quality Management 

(TQM), Work Teams (WT), and Just-In-Time (JIT) on the 

performance of Mexican manufacturing firms. Based on the results 
of exploratory model building, this paper reports the impact of each 

quality improvement technique on performance as an integrated 

concept for the large companies. Findings are intended to provide a 

clearer view of what impacts the performance of the companies.  

Mexico 122 5-point Liked and 

Exploratory 

Factor 
Analysis; 

canonical 

correlation 

analysis 

The only significant impact was found when TQM, WT, and JIT were 

practiced simultaneously, rather than independently or sequentially. 

There exists synergy among the three programs, and firms using ali 
three approaches as part of a complete quality and productivity 

improvement program are reporting the best results. The study shows 

that, TQM, WT, and JIT do not function in isolation, but their 

combination yields synergies that lead to further performance 

improvements. 

Badri, Davis, 

and Davis, 1995 

Replicates Saraph et al. (1989) work to corroborate their results and 

attempts to test the instrument thoroughly on a more broadly based 
sample from an international perspective. In addition, the study 

provides a summary of the empirical findings  

UAE 424 Multiple 

Regression 

CSF replication per Saraph (I) Top management leadership, (2) Role of 

the quality department, (3) Training, (4) Product and service design, (5) 
Supplier's quality management, (6) Process management, design and 

control, (7) Quality data and reporting, & (8) Employee relations. 

Confirms Saraph's model as reliable and valid from an international 

perspective. 

Banker, Potter, 

and Schroeder, 

1993 

Empirically investigated the link between manufacturing practices 

choices and the reporting of manufacturing performance measures 

to shop floor personnel. Hypothesized whether: HI-The availability 
of information on productivity and quality is positively related to 

the extent of information of just in time, quality, and teamwork 

programs; H2-The posting of charts about defects, schedule 

compliance and machine breakdown on the shop floor is positively 

related to the extent of implementation of just in time, quality, and 
teamwork programs. H3- Worker morale is positively related to the 

extent of information of just in time, quality, and teamwork 

programs. 

USA 362 Regression 

analysis 

Two important findings emerge: (I) the provision of information to 

shop floor workers is positively related to the implementation of just-in-

time, quality, and teamwork practices. The results provide evidence of a 
link between manufacturing practices and control systems that 

emphasize the role of workers. (2) they establish that employee morale 

is positively related to the distance of just-in-time, quality, ant 

teamwork production systems, and the provision of shop floor 

performance information. 

Barad and Raz, 

2000 

The main objective of this work is to investigate the adaptation of 

global quality management tools, proved effective in manufacturing 

and other areas, to the generic quality needs of project management; 

which is achieved through the analysis of data from a survey of 

project managers in the high-tech and software industries in Israel 

Israel 84 Clusters through 

correlation 

coefficients 

Found that (I) improvement of "process control" (control of trends and 

deviations) and "process control analysis" is likely to improve process 

stability (extent and frequency of plan changes; (2) improvement of 

training, whose currently reported usage was relatively not so high, is 

likely to improve all outcome oriented variables; (3) the importance of 
the human resources development (training), on quality oriented 

operational results; (4) the influence of management commitment 

(quality management) on the practice of training and on customer 

focus; and (5) no direct effect of management commitment (leadership) 

on operational results 
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Behara and 

Gunderson, 

2001 

he purpose of this study was to contribute to the QM theory 

building efforts in services, based on a survey of service firTms 

from a variety of industries across the USA. 

USA 170 Exploratory factor 

analysis, 

reliability and 
validation 

This study empirically develops and validates 11 constructs for quality 

management in services: (1) compensation, (2) benchmarking, (3) 

training management, (4) empowerment, (5) technology management, 
(6) assessment, (7) process management, (8) participation, (9) 

teamwork, (10) training, and (11) outcome measurement. 

Benson, Saraph, 

and Schroeder,  

1991 

Proposed a model for quality management and investigated these 

two key in the model: providing empirical support for the model's  

hypothesized relationship between quality context and managerial 
perceptions of actual and ideal quality management. HI-Manager's 

perceptions of actual quality management are influenced by 

organizational contextual variables. H2-Manager's perceptions of 

ideal quality management are not affected by organizational 

USA 152 MANCOVA & 

canonical 

correlation 
analysis 

Manager's views of both actual and ideal quality management are 

influenced by organizational contextual variables. Also confirms the 

importance of top management leadership, training, and education. 
Reveals that product & process contextual factors have little effect since 

firms apply similar quality practices no matter how complex their 

process technologies may be; but product complexity does affect 

service firms. 

Beretta, Dossi, 

and Grove, 1998 

A benchmarking framework is developed to summarize an analysis 

of four methodological issues critical to the success of 

benchmarking projects: (1) defining the performance measures; (2) 

achieving performance comparability; (3) identifying best practices; 
(4) evaluating the transferability of best practices. 

Italy 20 Analysis Strategies are developed to solve benchmarking issues or problems in 

this paper. Then, these strategies are summarized in the components of 

a benchmarking model linking performances and best practices. 

Bilich, and Neto, 

2000 

(1) Construction of an idealized model for the strategic 

management of the macro. function quality, compatible with the 

reality of the commercial and multiple banks in Brazil, considering 

the aspects related to organizational culture. (2) Prospecting the 
fundamental elements in the delivering of services of quality by the 

banks. (3) Delineation of the macro-function quality from the 

identification of different 

variables relative to their dimensions. (4) Verification of the 

adequacy of the strategies adopted by the banks in several 
countries, in the sense of improving the quality of services 

delivered by the banks in Brazil. (5) Validation, at a theoretical 

level, of the proposed model for the strategic management of the 

macro-function Quality. 

Brazil 56 Survey & Model 

- Development 

The management of quality as a macro-function will assume a strategic 

position in financial institutions, being capable of ensuring 

organizational efficiency from a new redesign of the banking business, 

in which quality will necessarily permeate the strategies, managerial 
models, organizational structures, human resources and systems, 

forming an interconnected and coordinated whole. Therefore, education 

and training of employees with emphasis on quality will assume a 

relevant role in the creation and diffusion of a proactive posture, centred 

more on employee-partner than of a mere coadjutant, and wili assume a 
prominent role in guaranteeing comparative advantages for an 

institution. 
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Black and 

Porter, 1995 

The main aim of the analysis was to reduce the data set of 78 

variables into a manageable set of elements using a scientifically 

repeatable method rather than the subjective approach employed by 
Saraph et al. (1989). Provided empirical data from two studies done 

by the European Center of Total Quality Management, University 

of Bradford 

USA 101 Principle 

components 

analysis & 
reliability analysis 

CSF: 1 People and customer management, 2 Supplier partnerships, 3 

Communication of improvement information, 4 Customer satisfaction 

orientation, 5 External interface management, 6 Strategic quality 
management, 7 Teamwork structures for process improvement, 8 

Operational quality planning, 9 Quality improvement measurement 

systems, 10 Corporate quality culture. Observed that no single model 

has yet established itself as a basis for TQM theory, but the MBNQA is 

the best established framework for TOM practice 

Black, and 

Porter, 1996 

The intention of the study was to use the perceptions and 

experience of a range of TQ practitioners from industry and 

commerce as the basis for developing an empirical framework of 

TQM. Their perceptions were to be measured using a questionnaire 

incorporating a series of key TQM variables.  

UK 204 Factor Analysis 

using principal 

components, 

Chronbach Alpha 

CSF: (1) People and customer management, (2) Supplier partnerships, 

(3) Communication of improvement information, (4) Customer 

satisfaction orientation, (5) External interface management, (6) 

Strategic quality management, (7) Teamwork structures for process 

improvement, (8) Operational quality planning, (9; Quality 
improvement measurement systems, and (10) Corporate quality culture. 

Broolcshaw and 
Terziovski, 1997 

The purpose of this study is to therefore address the gaps in the 
literature by investigating the strength of the relationship between 

strategic purchasing and customer satisfaction in a TQM 

environment; Null hypothesis (HO): Strategic purchasing does not 

have a significantly positive effect on customer satisfaction. 

Australia 77 Factor Analysis The null hypothesis is rejected. A clearly understood purchasing 
strategy in alignment with an organization-wide TQM culture and 

business strategy is expected to intensify the overall delivery of value to 

the customer. 

Camison, Flor, 

Cruz, and 
Kuster, 1996 

Using the EFQM as a model, conduct a benchmarking analysis with 

European competitor firms by (1) researching customer perceptions 
about the quality of 38 Valencian hotel firms; (2) conduct a cross-

analysis of views of quality  from management and customer 

perspective to indicate levels of consistency or weakness 

Spain 250 Comparative 

averages  

Final measured score for customers is 390.25 points, and for managers 

is 540.75 points, which shows that management’s consideration of 
quality seems to be a self-indulgent exercise instead of critical self-

assessment. This requires more precise feedback.  

Chalykoff and 

Sharma 1995 

The main objective of the study was to examine the effect of quality 

management programmes on organizational effectiveness, using 
time series data in four saw mills, for comparison of organizational 

effectiveness before and after the quality programme is established.  

Canada 4 Correlation 

analysis 

There is statistically significant positive correlation between 

productivity per person hour and the quality management programme, 
and also with the safety variable where the frequency of accidents 

decreased considerably after the programme began. An association 

between the quality management programme and voluntary turnover is 

also observed. Overall, there is a statistically significant difference in 

productivity between the treatment and the non-treatment grout 
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Cheon, 2001 The purpose of this study is to explore and establish the extent to 

which IS organizations within Korean companies are aware, 

understand, use, support and benefit from TQM. 

Korea 142 7-point Likert 

questionnaire & 

regression 
Analysis 

Results of this study indicate there is a relationship between the extent 

of management support and realized benefits from TQM for IS. The 

higher the top management support, the better TQM benefits; and there 
is a relationship between realized benefits from TOM for IS and the 

implemented TQM principles. 

Corbett, Adam, 
Harrison, Lee, 

Rho, and 

Samson, 1998 

This empirical study is aimed at testing the 'culture free', the 
'culture specific', and 'convergence' hypothesis in an international 

comparison of quality practices. HI: there will be no differences 

between the opinions on quality practices between individual 

countries of the region and the region as a whole.H2: There will be 

no difference in the quality performance between countries and the 
region as a whole.  

Australia, 
New 

Zealand, 

Hong Kong, 

Taiwan, 

South Korea 

599 7-point Likert 
questionnaire & 

regression 

analysis 

Only one of the dependent variables in regression analysis produced a 
significant relationship. Employee involvement and training in quality 

are associated with employee satisfaction. Hence country specific 

differences may outweigh the concept that managers are moving on a 

convergence path in TQM. Also, results indicated more divergence by 

countries from the region's mean scores on practices than on 
performance. Coyle-Shapiro, 

1999 

This article examines the process of change involved in 

implementing TQM: HI: There will be a positive relationship 

between employees' perceptions of the participative style of their 
supervisors prior to TQM and their participation in TQM. H2a: 

There will be a positive relationship between employees' 

participation in TQM and their assessments of the benefits of TQM. 

H2b: Employee assessment of the benefits of TQM will be more 

important in predicting subsequent participation in TQM than is 
employees' initial participation. 113: There will be a positive 

relationship between employees' participation in TQM and their 

commitment to the organisation. 

UK 

Australia 

(962) and 
New 

Zealand 

(327) 

166 

698 

Descriptive 

statistics, 

correlation 
coefficients, 

regression 

 

The data suggest that supervisors have a positive role to play in getting 

employees involved in TQM. The extent of employee involvement is 

positively related to the assessment of benefits of TQM. Furthermore, 
how employees assess the beneficial impact of TQM is more important 

in predicting subsequent participation in TQM than is their initial 

participation. But, employee participation was not found to enhance 

commitment toward the organization.  

 

Crosby, and 

LeMay, 1998 

This research addresses three methods by which trucking managers 

may discover customer requirements: SERVQUAL, direct 

questioning, and policy capturing.  

USA 262 Mann-Whitney 

tests; factor 

analysis; F-test, 

and Turkey’s 
HSD 

The technique of direct questioning offered four different levels of 

importance, while neither of the theory based approaches did so; 

however, it opens the way to bias that may misdirect managerial 

decisions. SERVQUAL suffered from instability of factor loadings, 
high scores, and inability to discriminate consistently or among 

features. Policy capturing is cumbersome as the number of 

characteristics increases, but is valuable since it may defeat bias. 

Curkovic, 
Melnyk, 

Calantone, and 

Handfield, 2000 

This study empirically assesses the assumption that the MBNQA 
adequately captures the major dimensions of Total Quality 

Management. It assesses the extent of fit between the factors of the 

MBNQA and their measures; and it also evaluates the extent to 

which these factors really do capture this important higher-level 

construct known as TQM. 

USA 526 Structural 
equation 

modelling 

This study developed and validated an appropriate measurement 
instrument for TQM using structural equation modelling (SEM); SEM 

provided a more rigorous validation of instruments for unobserved 

constructs and testing of the research model than the classical 

exploratory factor analysis (EFA) approach. It identified constructs 

associated with the model, developed scales, and showed empirically 
that MBNQA does capture the concepts within TOM. 
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Daniel & 

Reitsberger 

1994 

This study provides empirical evidence about quality strategies in 

the U.S. and Japan, and the management control systems used to 

implement them, focusing on high volume repetitive assembly 
electronics manufacturing, an industry in which the Japanese have 

successfully gained global competitive dominance. 

USA & 

Japan 

1468 Questionnaire Japanese managers are more likely than U.S. managers to receive the 

combined goal setting and feedback information that is essential to 

performance improvement, and that U.S. management control systems 
are particularly lacking in the provision of specific goals for quality. 

Goals for rejects, yields and other productivity measures are upgraded 

or tightened more frequently in Japan than the U.S. providing empirical 

support for the notion that Japanese manufacturers have a strong focus 

on continuous improvement and are implementing this through 
effective goal-setting. 

Das, Handfield, 
Calantone, and 

Ghosh, 2000 

This study examines the contingent role of international 
competition on quality management and performance. Objectives 

are: (1) develop a quality management framework (2) examine 

international competition and its effects on work/quality practices, 

(3) examine the effects of international competition on customer 

satisfaction, and (4) examine the moderation of interrelationships 
by international competition. 

USA 307 Structural 
equation 

modelling 

This research proposed and validated competitive intensity as an 
alternative explanation for the absence of returns from investments in 

quality capital. The study created a conceptual framework, and 

concluded: (1) There is a strong relationship between work and quality 

practices, suggesting that managerial attention to quality within the 

structure can create a competitive advantage, (2) Customer satisfaction 
and quality practices positively correlate to each other, suggesting that 

managers need to commit to customer as a part of quality practice, and 

(3) Customer satisfaction and retention directly effects firm 

performance, suggesting that managers should commit to a quality 

program to help satisfy and keep the customers. 

Dawson, 1998 This article utilizes research from a case study of an Australian 

optometry company and aims to show the difficulty in 

reconditioning employee behaviour and the perspectives employees 

have about quality initiatives. 

Australian 1 Longitudinal Case Although the initiative gave employees more responsibility and a better 

perspective of their job, it did create extra coast for the company. There 

was some resistance to the change in quality by the employees. Some 

did not like the timing of the program, while others did not like cultural 

aspect, such as the dress code and new customer service rules.  

Dayton, 2001 This study replicates the Black and Porter (1996) study on critical 

success factors within an American setting asking: Would the 10 

TQM critical factors identified in the 1996 Black and Porter study 

by European quality assurance professionals be considered 
important TQM critical factors by US quality assurance 

professionals in 1999? 

USA 402 Factor Analysis Confirmed Black and Porter (1996) in USA: 1 People and customer 

management, 2 Supplier partnerships, 3 Communication of 

improvement information, 4 Customer satisfaction orientation 5 

External interface management 6 Strategic quality management, 7 
Teamwork structures for process improvement, 8 Operational quality 

planning, 9 Quality improvement measurement systems, 10 Corporate 

quality culture: from a simple, reliable and valid methodology  
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Dean, and Snell, 

1996 

Show the relation between integrated manufacturing (IM) and 

performance by answering the following questions: (1) Is utilization 

of unrelated to performance in manufacturing firms? (2) Is this 
relationship moderated by the competitiveness of the industry? (3) 

How is this relationship influenced by manufacturing strategy? And 

(4) How do firms combine IM and strategy? 

USA 512 Regression The results showed that benefits may be increased by using TQM 

methods and pairing specific IM techniques with specific 

manufacturing strategies. And indicated that firms in highly competitive 
environments will have the advantage as long as they execute more 

programs — such as TQM and JIT - than just advanced manufacturing 

technologies (AMT). 

Debrah, 1994 Explore the lifecycle of quality programs and answer the following 

questions: (1) How did the senior managers at District Health 

Authority (DHA) level respond to the new national policy on 

quality? (2) How was the quality improvement policy (QIP) 

implemented at DHA level? (3) How did the government's financial 
constraint policy as well as the changes going on in the NHS affect 

the implementation process of the QIP? 

UK NHS 2 Comparative 

Cases, interviews, 

and analysis 

Results indicated difficulty for the DHAs to identify specific elements 

in QIPs. They were unable to develop a QA policy or clarify the QC 

process. Both DHAs wanted to move towards TQM, but with the lack 

of quality knowledge, it was very slow moving. It appeared that the 

favourable outlook on QCs were an attempt to cut cost and guard 
quality. 

Dijkstra, 1997 This article researches quality and framework of the European 

Foundation for Quality Management (EFQM). The attempted 
empirical hypothesis is to formulate an internal structure of the 

enabler variables as a first step toward a stricter monological 

structure. 

Netherlands 704 Questionnaire and 

Guttman scaling 
model 

Eight aspects from the domains were considered Core Enablers: (1) 

Leadership Involvement, (2) Quality Policy, (3) Evaluation of Policy, 
(4) Management of Information, (5) Steering and Controlling 

Processes, (6) Creativity and Innovation, (7) Accomplishment of 

Targets, and (8) Involvement in Work Improvement. The structure 

hypothesis was partially confirmed. 

Douglas and 

Glen, 2000 

Researches integrated management systems (IMS) — linking two 

to more systems and small/medium enterprises (SMEs) in the UK 
that have implemented ISO quality management systems (QMSs) 

and environmental management systems (EMSs) to determine the 

organization implementation strategies, what certification was used 

for quality and environmental strategies, the degree of integration 

with the two systems, the reaction of certification bodies, cost 
benefits, and benefits of integration. 

UK 28 Survey Study conclusions: Ali respondents implemented ISO quality 

management systems (QMSs) before environmental management 
systems (EMSs); Majority of the organizations achieved levels 1 and 2 

integration and found a positive reaction to certification bodies; as more 

systems are introduced, true integration becomes more desirable. 
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Dow, Samson, 

and Ford, 1999 

superior quality outcomes? Hypotheses are: Hl: The main quality 

management practice dimensions are usually implemented in 

combination, and, thus, the degree to which they are implemented 
is highly correlated with implementation of other practices; H2: 

Each of the main quality management practice dimensions is 

positively related to superior product quality outcomes; H3a: The 

positive relationship between quality practices and quality 

outcomes can be best represented by a single higher order quality 
practice construct; H3b: The positive relationship between quality 

practices and outcomes can be best represented buy a small number 

of distinct higher-order constructs, with each having an independent 

outcome with quality outcomes; 113c: The positive relationship 

between quality practices and outcomes can best be represented by 
a collection of separate practice constructs.  

  Exploratory factor 

analysis (EFA) 

and confirmatory 
factor analysis 

(CFA) 

Product quality outcomes were run as a separate CFA, and their results 

broadly supported the first hypothesis in which quality practice 

constructs identified in the first phase are usually implemented in 
combination. The second hypothesis was tested through the correlations 

between each of the nine quality practices constructs and the group for 

quality outcomes, but like Poweli (1995) only three out of the nine 

quality practice constructs had a significant positive association to 

include:  workforce commitment, shared vision, and customer focus; 
also use of just-in-time had a weak correlation. Determined that the 

baseline model of independent effects, not interdependent effects, was 

the best representation between quality practices and quality outcomes 

supporting Hypothesis 3c 

Dowlatshahi, 
1998 

This article investigates the extent of purchasing involvement and 
prevalence of TQM in the Maquilador industry. 

Mexico & 
USA 

171 Questionnaire and 
interviews 

(1) Product design was predominately done at headquarters when 
respondents assumed the purchasing departments were located at 

headquarters; (2) Respondents believed purchasing departments were 

located at manufacturing sites, (3) Respondents believed companies 

didn't have a TQM program. Overall, manufacturing is most closely 

associated with purchasing than any other function in Maquiladoras. 

Easton and 
Jarrell, 1998 

This study examines the impact of TQM on financial performance 
of 108 firms that began TQM implementation between 1981 and 

1991. It is based upon a comprehensive research methodology that 

combines interview based research and empirical analysis of 

publicly available financial data.  

USA 108 Comparative 
Financial 

Analysis 

This study provides clear evidence that the long term performance of 
firms that implemented TQM is improved; and it is especially strong 

when overall analysis is considered. Results based upon excess 

unexpected performance of the accounting variables and on excess 

cumulative stock returns are consistent. Downsizing was no a factor in 

the positive performance observed.  

Easton, 1993 The article attempts to assess the current state of TQM, based on 

the author's experience of evaluating companies for the Malcolm 
Baldrige Award. It focuses on a large group of high-scoring 

companies and evaluates the overall development of TQM systems 

in the companies. 

USA 22 Subjective 

"expert"  
analysis 

The author determined that the process of TQM is not fully understood 

by US managers, which relates to the persistent result-oriented 
perspective. He also observes that in many cases improvement efforts 

are based on informal brainstorming and not on management by fact or 

systematic analysis 
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Eom and 

Karathanos, 

1995 

Senior executives need a sound analytical basis derived from 

accurate, valid, and timely information for short- and long-term 

planning and for allocating scarce resources. To effectively support 
senior executives in TQM organizations, a relatively small number 

of key performance indicators (KPIs) are often recommended. This 

study asks how should the KPIs be developed for a TQM 

organization? It then provides a close examination of the Baldrige 

model 

USA   Determined that there is no quick-fix to be the best of the best in any 

industry. No single factor is sufficient enough to ensure the success of a 

TQM program. Focusing on executive information systems (EIS), the 
essence is that key performance indicators (KPI) in the TQM 

organization should include the indicators of system condition, in 

addition to goal achievement and measures of progress. These KPIs can 

then become a key for enhancing senior executive leadership in TQM. 

Evans and Jack, 

2003 

MBNQA framework suggests linkages between the constructs 

(Categories) and the Business results. Therefore in this study, the 

authors test and validate linkages where 10 hypotheses focus on 

endogenous and 10 focus upon exogenous variables. linkages 

USA 279 Canonical 

Correlation 

Analysis 

Results validate some of the key linkages, support some of the long-

standing beliefs and anecdotal evidence of relationships among 

endogenous and exogenous results for business performance, and lend 

credibility to the improvement of internal management practices leads 
to improvement in external results. 

Finn & Porter 

1994 

This article investigates TQ-based self-assessment in the UK and 

evaluates the benefits. Self-assessment provides an opportunity to 

design-in quality through the entire organization and quality award 

criteria provides framework and links between organizational 

activities and continuous improvement 

UK 23 Survey Results indicate UK companies are slow to move into TQ self-

assessment; Majority of the companies has less than 1 year experience 

using TQ self-assessment; Companies with greater self-assessment 

experience tended to use Baldrige or created their own; Key findings 

from 22 companies (96%) experienced continuous improvement, 21 
(91%) were able to measure their progress, 19 (83% ) had senior 

management commitment, 17 (74%) had increased awareness of quality 

philosophy, 16 (70%) had focused action planning, 14 (61%) improved 

employee commitment, 12 (52%) improved operational performance, 

11 (48%) improved customer satisfaction, and 10 (43%) improved 
financial performance Fischer and de 

Weerd-

Nederhof, 2000 

This article presents empirical findings concerning new product 

development (NPD: and social-dynamic aspects in practice. It 

explores concepts and roles of narratives, and collective mind and 

leadership. Looks at NPD as a part of the production chain; and 
pays attention to the social-dynamic aspects. 

Netherlands 5 Comparison of 

Case Studies  

Improving structure and culture through dynamics balances operational 

effectiveness and strategic flexibility and is completed by stressing 

leadership, collective mind, and narratives. Leadership is not a task to 

be filled by people with previous hierarchical management positions... 
it should be a shared function.  

Flynn , 
Sakakibara, and 

Schroeder, 1995 

The authors proposed that use of total quality management (TQM) 
would improve just-in-time (HT) performance through process 

variance reduction and reduced rework time ; and that JIT would 

improve quality performance through problem exposure and 

improved process feedback 

US and 
Japanese 

plants 

706 Regression 
Analysis 

This study establishes that there is a relationship between TQM and JIT 
practices and performance. Although TQM and JIT may function 

effectively in isolation, their combination yields synergies that lead to 

further performance improvements. TQM reduced cycle time by 

reducing time for rework of defective items, and production on non-

value added scrap items. JIT exposed opportunities for process 
improvement 



Appendix I: Listings of Empirical Articles 

A 234 

Author Aim/Goal Country N= Method Results 

Flynn and 

Flynn, 

an 
2000 

This paper seeks to investigate the role of quality among the other 

dimensions of competitive performance, including cost, speed, and 

flexibility. It investigates whether there are differences based on 
national culture. It examines whether there is a common 

infrastructure of practices that supports the achievement of' 

compatibilities between quality and other dimensions of 

competitive performance. 

Germany, 

Italy' Japan, 

England, 
USA 

 7-point Likert 

questionnaire 

Compatibilities between quality and other dimensions of competitive 

performance are common, not the rare and unusual occurrence 

described by Porter's (1985) Competitive Advantage. While the study 
reported existence of these compatibilities, it did not support the sand 

cone model of performance capability. Finally, it did measure differ ing 

emphasis on internal and external quality between different national 

cultures. 

Flynn and 

Saladin, 2002 

This paper investigates whether Baldrige constructs and framework 

are applicable across different national cultures using Hofstede's 

dimensions of national culture.  

Multiple 165 Bivariate 

Correlation 

Analysis 

Results indicated that Baldrige constructs wili be stronger in cultures 

typified by driving for results under a strong leader, rules and structure 

for working together, groups under a respected leader, and groups 

striving for visible results and tghrewpes11 oiled machine analogy. 

Flynn, 

Schroeder, and 

Morris, 1997 

Sakalcibara , The purpose of this paper is to present an empirical 

analysis of just in time (SIT) 

manufacturing, and its associated infrastructure upon 

manufacturing performance.  

USA 882 Canonical 

Correlation 

There was not sufficient evidence to establish a significant relationship 

between the set of JIT practices and manufacturing performance; 

however there was a very strong relationship between infrastructure 

practices and JIT practices. Results also indicate a statistically 
significant relationship between the combined set of JIT and 

infrastructure practices with the set of manufacturing performance 

measures; or between infrastructure practices and the set of 

manufacturing performance measures, without JIT! Results show that 

how a firm manages infrastructure especially quality management, 
strategy, and workforce, enhances performance.  Flynn, 

Schroeder, and 

Sakakibara, 
1994 

Investigated critical success factors of TQM that would support an 

"integrated approach to achieving and sustaining high quality 

output, focusing on the maintenance and continuous improvement 
of processes and defect prevention at ali levels and in all functions 

of the organization, in order to meet or exceed customer 

expectations" 

USA  Element 

Validity, 

Chronbach Alpha, 
Factor Analysis 

CSF: (I) Quality Leadership, (2) Feedback, (3) Quality Improvement 

Rewards, (4) Selection for Teamwork Potential, (5) Teamwork, (6) 

Interfunctional Design Process, (7) Supplier Relationship, (8) Process 
Control, (9) Cleanliness and organization, and (10) Customer 

interaction. 

Flynn, 

Schroeder, and 

Sakakibara, 
1995 

Objective was to show that plants with the best quality performance 

wili use a "coordinated and integrated set of quality management 

practices, rather than focusing their efforts on a few popular quality 
management practices; developed a causal model with eleven key 

components split into core quality management practices, 

infrastructure components, and performance outcomes.  

USA 706 Path Analysis 

with 

multiple 
regression 

analysis 

CSF: (1) Top management support, (2) Work Force management, (3) 

Supplier relationship, (4) Customer relationship, (5) Work Attitudes, (6) 

Product design processes, (7) Process flow management, (S) Statistical 
control and feedback, (9) Perceived Quality Market Outcomes, (10) 

Percent passed final inspection w/o rework, (11) Competitive 

Advantage. Contributes to empirical research on the linkages between 

quality management practices and performance.  
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Flynn, 

Schroeder, 

Flynn, 
Sakakibara, and 

Bates 1997 

Describes the World Class Manufacturing (WCM) Project, with a 

detailed examination of the database, development, and 

verification. Then provides data on three empirical studies. Study 1 
focused on whether manufacturing process innovations follow the 

same pattern of technology innovations. Study 2 focuses on the 

impact of quality management practices on firm performance; and 

Study 3 focused on the interrelationship of TQM and SIT. 

USA 706 Regression Common theme in all three studies is the importance of a supporting 

infrastructure for quality management, which is a key element of world-

class manufacturing. In addition to supporting key quality management 
practices, it appears that infrastructure practices may play a key role in 

supporting other approaches such as SIT. 

Flynn, 

Schroeder.  

and Sakalcibara,  
1991 

Purpose was to create a total quality management (TQM) 

measurement instrument focused on plant level, which has content, 

element, and criterion-related validity. 

USA 882 Validity, 

reliability, and 

canonical 
correlation. 

The authors also determined that items shipped without rework (No-

Rework) was strongly related to process control, employee flexibility, 

and supplier involvement elements. And how well the quality program 
contributed to the plant's distinctive competence in comparison to 

global competitors is strongly related to feedback, supplier 

involvement, and inter-functional design efforts. 

Forker, Mendez, 
and Hershauer, 

1997 

This survey investigates two questions: (1) What impact does the 
implementation of TQM practices in intermediate manufacturing 

facilities have on quality performance, as measured by a common 

customer firm? And (2) What insights can be gained regarding 

variable findings for the quality management - quality performance 

relationship? 

USA 292 Linear Regression 
Analysis 

Study demonstrated that TQM practices are related to quality 
performance, by using S 

objective (not self-reported) data collected by a third party. 

Recommends that companies (1) keep and improve their quality 

departments, (2) emphasize quality to suppliers, and the supplier's 

suppliers, (3) collect data on defects and shortfalls, and provide this 
data to employees, (4) and give employees training, feedback, and 

recognition to enhance quality participation. 

Forz 1995a Reviews literature and develops a reference model on how new 

production models do not clarify roles of information systems in 
TQM: (1) What is the relationship between quality management 

practices and quality information flows? (2) Do quality information 

flows increase quality management practice efficacy in obtaining 

better quality performance? (3) What is the role of information 

technologies for quality in obtaining better quality performance? 

Italy 646 Validity and 

reliability 

Resulted in model with three dimensions for information systems: (1) 

quality management practices, (2) quality information systems, and (3) 
quality performance Results showed that the measures were reliable and 

the model dimensions are valid elements with good internal 

consistency. 
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Forza and 

Filippini 1998 

They aimed to distinguish direct from indirect linkages between the 

various levers and performance types. Their propositions are as 

listed: HI-Strong orientation towards quality leads to establishment 
of TQM links with suppliers; H2-Strong orientation towards quality 

leads to establishment of TQM links with customers; H3 TQM link 

with suppliers that incorporates a strong orientation towards 

quality, guarantees stable inputs for the production process, thru 

which it is possible to carry out process controls focused on these 
variables which can thus be kept under control. H4-Strong 

orientation towards quality to leads to a high level of process 

control, thru multi-functional workers and through encouraging 

workers to offer useful suggestions. H5-TQM link with customers, 

which presupposes a strong orientation towards quality, tends to 
lead to better customer satisfaction. H6-Use of statistical process 

control together with adequate feedback to workers, supervisors 

and managers leads to a low level of defectiveness  

Italy, 

France, 

Germany, 
USA 

43 Method 

Structural 

Equation 
Modelling 

CSF: (1) Leadership, (2) Planning, (3) Customer and Market focus, (4) 

Information and Analysis, (5) Process Management, and (6) Business 

Results. Analysis of the structural model determined that an orientation 
towards quality would cause a TQM link with both customers and 

suppliers; TQM link with customers causes customer satisfaction; and 

the TQM link with suppliers caused process control. Finally the process 

control had a causal link to 'conformance. Only the 'human resources' 

construct was dropped in their modified model, because although it had 
a direct and statistically significant link to an 'orientation towards 

quality', it did not have a direct and statistically significant link to either 

'process control' or performance 

Forza, 1995b This article examines the impact of information systems on quality 

performance. (1) What is the relationship between quality 
management practices and quality information flows? (2) Do 

quality information flows increase quality management practice 

efficiency in obtaining better quality performance? (3) What is the 

role of information technologies for quality in obtaining better 

quality performance? 

Italy 646 Correlation 

Analysis 

Results show: (1) QM practices are linked to quality information flow; 

(2) Contribution of information flow in considerable to obtaining high 
quality performance; (3) Information technologies contribute to the 

achievement of high quality performance; and (4) Upstream links with 

suppliers and downstream links with customers influence the 

achievement of quality performance 

Foster and 

Adam, 1996 

Developed and tested a model to examine whether rapid quality 

improvement effects are beneficial to improvement in quality -
related costs. Independent variable was speed of quality 

improvement which was tested against (1) prevention and appraisal 

costs, (2) and failure costs. 

USA 5 Durbin Watson 

statistics and 
factor analysis 

Results show that with an increase in the speed of quality improvement, 

the rate of growth in prevention and appraisal costs decrease, but the 
rate of growth in failure costs are unaffected. "Speed" yields lesser 

decreases than in slow, steady improvement; but "speed" does not yield 

the predicted lesser decrease in prevention and appraisal costs than 

slower, steadier improvement. 
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Fynes and Voss, 

2001 

To what extent do quality practices impact on the various 

dimensions of quality performance, cost, time-to-market, and in 

turn business performance? Hla: Quality practices have a positive 
effect on conformance quality; H lb Design quality has a positive 

effect on conformance quality; H2: Quality practices have a 

positive effect on design quality; H3 a: Design quality has a 

positive effect on quality in use; H3b: Conformance quality has a 

positive effect on quality-it use; H4a: Design quality has a negative 
effect on product cost; H4b: Conformance quality has negative 

effect on product cost; I-15a: Quality in use has a positive effect on 

customer satisfaction; H5b: Product cost has a negative effect on 

customer satisfaction; 145c: Time-to- market has a positive effect 

on customer satisfaction; 146: Design quality has a positive effect 
on time to market; H7: Customer satisfaction has a positive effect 

on business performance. 

- 

Ireland 

200 Path Analytical 

Model 

This study identified critical relationships between various dimensions 

of quality performance. It indicates that design quality has a significant 

inverse effect on product cost. But the hypothesis that design quality's 
effect on product cost would be greater than conformance quality's 

effect was not supported. Also, when low levels of product cost are 

coupled with higher levels of external quality-in-use, lead to higher 

levels of customer satisfaction, which incorporates price and quality in 

use. There was no evidence to support that improved quality 
performance is positively related to improved overall business 

performance; and had mixed results linking self-reported quality 

performance with financial performance.  

GAO, 1991 Politically motivated and statistically flawed examination of 

whether US companies improve their performances through TQM 

practices. To determine impact of TQM on performance GAO 
analysed empirical data on (1) employee relations, (2) operating 

procedures, (3) customer satisfaction, and (4) financial 

performance. 

USA 20 Qualitative and 

secondary data 

Determined that four critical attributes included (1) leadership focused 

on customer driven quality, (2) continuous improvement, (3) employee 

participation, and (4) action based on facts, data and analysis. Findings 
might be significant to Business Results Category of the MBNQA CPE, 

because their analysis determined that firms do indeed show overall 

performance improvement once they adopt TQM, with nine firms 

reporting annual savings between $1.3 and $116 million per year. Their 

data may be accurate even though their analysis is flawed. 

Goh and Yeo, 

1994 

Examines how Singaporean managers regard TQM, the experiences 

faced by companies while trying to implement TQM within the 

organization and the general climate of TQM development in 

Singapore. Also investigated whether these critical factors are 
universal across national cultures.  

  Cross-sectional 

field survey 

CSF: Suggests that these critical factors are universal across national 

cultures (I) Top management commitment and support, (2) Other 

functional management support, (3) Total participation and 

involvement by all, (4) levels of management, (5) Vision of quality by 
top management, (6) TQM training and development at all levels, (7) 

Continuous improvement, (8) Stability of top leadership, (9) Employees 

receptiveness to change, (10) Effective facilitators employed, (11) Good 

communication network, (12) Fair and just reward system, (13) Critical 

measurements installed. and (14) Existing TOM -oriented culture. 
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Goldstein, and 

Schweikhart, 

2002 

Examines the relationships among constructs in the Baldrige Award 

Health Care Criteria framework to investigate whether quality 

management systems are related to organizational results and 
customer satisfaction in hospitals using the following constructs: 

leadership; strategic planning; focus on patients, customers and 

markets; information and analysis; staff focus; process 

management; and organization performance results. 

USA 

Hospitals 

220 Regression 

Analysis 

Findings indicated a significant association between MENQA 

categories 1-6 and the Business Results dimensions, providing 

confirmatory evidence that the MBNQA framework is a useful self-
assessment tool in health care organizations striving for excellence. 

Highest associations occurred with the staff and work systems; the 

organization specific results, and the patient/customer satisfaction 

results. However, the financial results were not well predicted. 

Golhar, and 

Deshpande, 
1999 

Investigates productivity performance of Canadian and US 

manufacturers in the automotive parts industry that have 
implemented the total quality management (TQM) philosophy. We 

identify three different categories of productivity measures: 

financial, customer related, and internal business related.  

Canada & 

USA 

 Two-tailed t-test, 

correlation 

US and Canadian firms report increased productivity on different 

dimensions since the implementation of the TQM philosophy. Our 
results further substantiate the reported findings that TQM 

implementation is financially rewarding (Easton and Jarrell, 1998). 

Canadian firms report a statistically significant increase in the financial 

measures of performance over the last five years compared with the US 

firms. 

Goulden, 1995 Sought to compare two QCs, with marked differences in 

performance, operating within the same organizational and 

technological context, where Quality Circle-A (QC-A) was a 
metaphor for failure and QC-I3 was the benchmark. Three basic 

questions: (1) Could a variation in performance between the QCs be 

demonstrated, or was it; only a matter of management perception? 

(2) What differences could be observed between the crews? (3) 

Could the observed differences account for the performance 
variation? 

UK 2 Interviews and 

Observation; 

Compare and 
contrast 

Results showed a strong relationship between performance of QCs and 

social cohesion in the workplace, with a need for leaders to drive this 

cohesion. Prior to the introduction of quality improvement teams such 
as QCs, training should include measures aimed at increasing social 

cohesion within the workplace. 

Gronholdt 
Mortensen & 

Kristensen, 2000 

An empirical study is conducted, based on data from the Danish 
part of the European Customer Satisfaction Index (ECSI), to 

determine what the relationship is between customer satisfaction 

and loyalty across different industries. 

Denmark 55,000 Interviews and 
Regression 

Analysis 

Regression analysis showed the relationship between customer 
satisfaction and loyalty is strongly significant; and that the positive 

effect of customer satisfaction or loyalty increases with the degree of 

competition on the market. However, the relationship between market 

share and customer satisfaction is negative, because it may be more 

difficult to satisfy a large customer base, consisting of multiple 
segments. than a smaller one.  
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Guimaraes, 2000 A field test of how effectively small business organizations are 

identifying strategic problems and opportunities, how effectively 

they implement business changes, and use IS technology to do so, 
was undertaken to empirically test their relationships. HI: Company 

CI effectiveness is directly related to effectiveness implementing 

business change. 112: IS support effectiveness is directly related to 

effectiveness implementing business change. 113: IS department 

support effectiveness moderates the direct relationship between 
company CI effectiveness and effectiveness implementing business 

change. 

USA  

 

 
 

 

43 

T-tests and Chi- 

square statistics 

Two major conclusions regarding CI. First, managers must recognize 

the importance of CI. In operational terms it means that before 

embarking in major programs of change such as TQM and/or BPR, 
which are supposedly market driven, the strategic import of the changes 

are validated with CI information. Second, managers must ensure that 

their company's CI program includes the collection of market 

intelligence in the six areas addressed in this study: traditional industry 

competitors, emerging competitors, traditional customer needs and 
wants, non- traditional customer needs and wants, relationships with 

business partners, and new product or service development. 

Gupta, 2000 This empirical study is the first attempt to find the differences 
between ISO and non ISO firms in India. Four areas of study 

include technology management, causes of poor quality, 

participation in the quality improvement programs and quality 

control techniques used. 

India 121 Factor analysis 
and parametric t- 

tests 

The results of this study indicate that ISO and non-ISO organizations do 
differ. Technology management practices are statistically significant on 

four issues: use of total quality management, offer training with regards 

to quality control, use of computer integrated manufacturing, and use of 

quality improvement as part of strategic planning. In terms of quality 

management programs, team building and training turned up to be 
significant. Causes of poor quality are statistically significant on: poor 

design, lack of training, low commitment to QC, and lack of 

monitoring. Quality control techniques are statistically significant on: 

control limit, tolerance limit, pareto analysis, and random inspection. 

Quality management programs are statistically significant on: customer 
orientation, QC team building, employee training/empowerment, 

cooperation with supplier, QC cost analysis, and strategic quality 

Planning 

Hackman' and 

Wageman, 1995 

Approached the question, "Is there such a thing as TQM!" in the 

same way that we would approach analysis of any construct: by 

assembling data relevant to TQM convergent and discriminant 

validity. Document how TQM activities and outcomes have been 
measured and evaluated by researchers and subsequent gaps. 

Explores relationship between TQM and behavioural processes, and 

concludes with overall assessment of the current state of TQM. 

USA  Convergent 

validity, 

Discriminant  

validity 

Found impressive convergence--across theorists, practitioners, and time 

-- of basic ideas of TQM, passing the convergent validity test. In 

assessing the distinctiveness of TQM, consider 3 comparison groups: 

programs that are subsumed by a full- fledged TOM program, those that 
are clearly different from TQM, and those that are, like TQM, broad 

and multifaceted organizational improvement programs. Determined 

that TQM is clearly different, both conceptually and operationally, from 

at least this sample of change programs, passing the discriminant 

validity test per the writings of the TOM founders. 
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Handfield, and 

Ghosh, 1995 

Tested the causal model in the MBNQA with analysis at divisional 

level and a sampling domain of manufacturing firms; using survey 

questions developed from the MBNQA criteria, explain variations 
in financial performance using structural equation modelling 

techniques. 

USA  Factor Analysis, 

Chronbach Alpha, 

and Structural 
equation 

modelling 

Based on this empirical research, the Strategic Planning Category has 

empirical support for inclusion in the MBNQA CPE. In the MBNQA 

framework, the Information and Analysis category influences other 
categories of the system, however they determined that Strategic 

Planning predicts Information and Analysis; and that Information and 

Analysis predicts Process management 

Handheld, 

Jayaram, and 

Ghosh, 1999 

Investigated whether quality tool groups significantly affected 

several dimensions of performance related to quality (defects, scrap 

rates, and rework) and/or also overall firm performance such as 

market share, growth, and competitive position. Propositions: (1) 
There exist a small finite number of underlying dimensions in the 

pattern of quality tool deployment across organizations; (2) the 

pattern of quality tool deployment is related to the type of quality 

strategy adopted by organizations; (3) and is related to quality 

performance in organizations; and (4) is related to business 
performance. 

USA 313  Developed a survey instrument that consisted of 38 quality tools and 

techniques. Determined that overall deployment pattern of quality tools 

appears to be in four primary dimensions: human resource tools, 

measurement tools, design tools, and discipline tools. Found that 
quality tool groups significantly affected several 

dimensions of performance related to quality (defects, scrap rates, and 

rework) and also overall firm performance such as market share, 

growth, and competitive position. Study provides support that quality 

deployment is strategic initiative that can achieve higher performance.  

Hanna, 1995 Developed the concept of Total Quality Environmental 

Management (TQEM). An exploratory discussion is presented 

which integrates environmental legislation, public concerns, and 

consumer requirements with traditional operations management 

thinking in order to support the view of the potential role of TQM 
in developing synergies between operational performance and 

environmental excellence.  

USA  Exploratory 

discussion 

By explicitly naming the environment as a customer, TQM has the 

potential to provide sustainable solutions that are right for the 

environment through elimination of waste and pollution prevention. 

Emphasis on the environment and reducing pollution provides 

important opportunities to apply quality management principles by 
fixing the 'system' responsible for these problems 

Harber, Burgess 

& Barclay, 1993 

Conducted a comparative analysis over three years between two 

business units (BU) from a large business enterprise in Australia. 
BU1 fully adopted TQM and BU2 did not. 

Australia 2 Longitudinal 

Study 

After three years, BUI was statistically significantly better in five out of 

six categories to include: (1) employee equity, (2) orientation to 
employees, (3) employee commitment, (4) open communications, and 

(5) training and development. Adoption of TQM resulted in significant 

cultural differences, social change, and organizational improvements 

for BU1. 

Hawker and 

Adams, 1995 

Looks at the implications of TQM for internal auditors in New 

Zealand manufacturing companies. Three Hypotheses: HI-Firms 
with TQM programs do not have an internal audit department; H2-

The role of internal auditors is unrelated to the number of years that 

the firm has been committed to TQM; H3-The employment of 

internal auditors in TQM firms is not related to firm size, type, and 

ownership of the company and the nature of its business. 

USA  

 
86 

Chi-square 

statistical test of 
association 

Empirical evidence suggests that one-third of the companies examined 

do not have an internal auditing function. But, in firms that do have an 
internal audit function, internal auditors make an important contribution 

to TQM by performing quality assurance system reviews and taking 

part in quality improvement program initiatives. 
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Hendricks, and 

Singhal, 1996 

Empirically investigated the effect of winning a quality award on 

the stock price of 2 firm. (1) documents stock market reactions to 

winning quality awards by estimating abnormal change in stock 
prices on the day of the announcement; (2) examines whether the 

risk of the firm changes after winning an award; (3) examines the 

abnormal stock price behaviour from three years before to one year 

after the winning of quality awards. 

USA  Event study 

methodology 

Evidence indicates that the stock price reacts positively to a quality 

award announcement, with especially strong reaction in the case of 

small firms. Positive stock market reaction is consistent with the 
existing theoretical and empirical research regarding the effect of 

quality improvements on the expected future cash flows and risk of the 

firms. 

Hendricks, and 

Singhal, 1997 

Used rigorous research methods to estimate the financial impact of 

TQM, based on a large sample of firms that have won quality 

awards. Measured unexpected performance over a given time 
period (6 years before and 3 years after the award) as the difference 

in actual performance from start to end. Hypothesis: Implementing 

an effective TQM program: H1-... will improve the profitability of 

the firm; H2-...will increase revenues: and H3- ... will reduce costs. 

Multiple 400 Longitudinal 

Financial data; 

use 
of Wilkinson 

signed-sign rank 

Overall the results provide strong evidence that firms that have won a 

quality award outperform a control sample on operating income based 

measures. Over a 10-year period, change in operating income is 107% 
higher than the control sample; and quality award winning firms do 

64% better in sales growth than control firms. Finds reasonably strong 

evidence that firms which win awards do better on sales growth a. well. 

Weak evidence of better cost controls. 

Ho, and Duffy, 

2000 

Proposes a systematic approach to model and examine the 

contextual effects of some key organizational factors on the 
functioning and utility of work practices., while adopting a context-

practice-performance conceptual framework. Examines relationship 

between leadership, organizational culture and quality management 

practices. 

Hong Kong 66 Structural 

equation 
modelling 

Results show that a continuous learning culture may promote the 

implementation of process management practices, and that 
transformational leaders tend to foster cultural changes towards 

continuous learning. Results also suggest the influence of 

transformational leadership may be transmitted through a continuous 

learning culture possible because the process of knowledge 

accumulation and application that is likely to flourish. 

Ho, Duffy, and 

Shih 1999 

Took Saraph et al.'s (1989) eight critical factors and divided them 

into two groups; they then hypothesized positive influences of 

quality management infrastructure practices on core quality 
management practices. Hence their hypothesis is expressed as 

"Core TQM factor mediates the relationship between supportive 

TQM factor and quality performance partially" 

Hong Kong 43 Cross group 

bivariate 

correlation & 
hierarchical 

multiple 

regression 

CSF: (1) Employee relations, (2) Training, (3) Quality data and 

reporting, (4) Supplier quality management, (5) Quality performance. 

Resulted in significant positive relationships between quality 
management infrastructure and the core management practices and 

quality performance; and also a positive relationship between the core 

management practices and quality performance 
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Ho, Duffy, and 

Shih, 2001 

Reviewed empirical studies of TQM to determine which of the 

relationships depicted are supported: (1) Independent Effect with a 

direct relationship between both supportive and core TQM practices 
and the quality performance; (2) Partial Mediation Effect where the 

supportive TQM practices influence the quality performance, as 

well as the core TQM practices, which then influence quality 

performance, or (3) Complete Mediation Effect where the 

supportive TQM practices only influence the core TQM practices, 
which then influence quality performance 

Hong Kong 39 Hierarchical 

multiple 

regression 

Using hierarchical multiple regression, mediating effects are supported 

if the relationships have p<0.05 hence, the hypothesis is partially 

supported. The indirect influence of supportive TQM practices on core 
TQM practices was supported; however, the direct influence of 

supportive TQM practices on quality performance was not supported. 

Rather than a direct effect from training and employee relations upon 

quality performance, the results indicate that these supportive TQM 

factors impact on the core TQM factors, which in turn result in a quality 
performance. 

Hoffman, and 

Mehra, 1999 

Asks why product improvement projects fail while focusing on 

leadership as the central driving factor. Identify the critical factors 

that are potentially "fatal" top productivity improvement programs 

and top analyse these factors relative to documented quality 
concepts. 

USA 41 Survey Identified critical factors that are potentially fatal to product 

improvement programs Lack of top management support, coordination 

among ali functions and organizational communications in combination 

with project planning, training, and employee relationships form a 
framework that discourage success in productivity projects at all levels 

of the organization. High productivity effects are impossible to 

maintain without a quality-. based process-oriented environment This 

reinforces the need for management to create the proper organisational 

environment.  

Hua, Chin, Sun 

and Xu, 2000 

Conducted a survey study of Shanghai manufacturers to compare 

(I) firms with high level of TQM, (2) low TQM firms, (3) and 
differences between the ISO and non-ISO 9000 firms. Asks to what 

extent Shanhai manufacturers are using TQM? Did TQM contribute 

to business results? Did ISO 9000 registration have impact on TQM 

or business results? How is employee involvement related to QM 

results? and What is the relationship between employee education 
and QM and results? 

Shanghai 71 Questionnaire per 

MBNQA CPE 

Determined that high TQM firms had better quality, higher customer 

satisfaction, and stronger competitiveness, which were highly related to 
business results. However, they found there was still some room for 

improvement in employee education and training; and that the 

employers should invite employees and suppliers to participate in 

quality issues. Companies should not consider ISO certification as a 

substitute for TQM and should not care about ISO merely for marketing 
purposes. 

Huarng, Hum, 

and Chen, 1999 

This study builds on the work by Shih et al. (1996) to examine 

some behavioural aspects of implementing ISO 9000. They propose 

and test a model where process and motivation determine 

performance. Performance variables include four subsets: quality, 

cost, sales, and internationalization. 

Taiwan 370 T-tests and 

confirmatory 

factor analysis & 

regression 

Determined that the integration of ISO 9000 with TQM generally 

allows the firm to capture increased profits along the path to quality 

improvement. Results determined that motivation can influence the 

performance of ISO 9000 certification, finding that each of the four 

performance factors was influenced by at least one motivation factor. 
To maximize the benefits of ISO certification, it should be part of a 

TQM process. 
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Husain, 

Abdullah, Idris,  

and Sagir, 2001 

Investigated enablers that were outside of the TQM framework to 

create an enhanced conceptual framework for the Malaysian Total 

Performance Excellence Model, focusing on organizational values 
and cultures, change management, best practices., innovation and 

productivity. 

Malaysia  Reliability and 

Validity 

Critical success factors included leadership, objectives and strategy, 

culture and values, change management, resource management, best 

practices, innovation, productivity, employee satisfaction, customer and 
stakeholder, and finally total performance. All were combined into a 

model that was both valid and reliable 

Ingle, 2000 Examined the extent to which firms operating in a highly 

competitive global market have implemented TQM practices; and 

to identify in what way the overall approaches or modes adopted 
reflect themes in the literature. Secondary aim was to identify to 

what extent the success of TQM is dependent on underlying 

internal and external relationships in an organization.  

Ireland 5 Survey and 

Interviews 

Results determined that primary success comes from achieving 

continuous improvement through organizational learning; and that it is 

important to ensure supervisors and middle management are 
encouraged and trained to acknowledge the importance of 

implementing TQM for survival of the firm. Also, autocratic internal 

employee relations must be avoided with any mode of implementation. 

Ismail, and 
Hashmi, 1998 

Order of implementation of TQM --search for a probable sequence 
of installation or implementation of TQM using two approaches to 

identify the components and their order. First, the year of 

installation is studied for its chronological sequence, ranked from I 

to 4 and a tally kept for each. Second, non-parametric correlation 

coefficients are used to determine the components of each order.  

Ireland 1800 Survey & non- 
parametric 

correlation 

Overall, 74% of respondents employ fewer than seven initiatives. About 
55% of those employing fewer than three initiatives are firms with 

fewer than 50 employees Results show that the mean number of 

initiatives employed increases with increase in site size, and are 

statistically significant. Majority of the firms start with basics in total 

quality control, followed by TPM, and just in time (ITT). 

Ismail, and 

Hashmi, 1999 

Researched the implementation and implication of quality 

management in the Irish manufacturing industry. One of its math 
goals is to identify an order of implementation concerning tools and 

techniques. 

Ireland 394 Survey and 

ANOVA 
procedures 

Data from survey shows that a majority of the firms have ISO 9000 

registration before successfully embracing and implementing total 
quality management (TQM); and there is a marginal increase in 

performance over a 4-year and 6-year period, respectively, upon 

installing ISO and TQM programs. Empirical results found that firms 

with ISO 9000 and TQM in place are 52% better off in performance 

than those without; and are 24% better off than with only ISO 9000. 
Firms with just ISO are 22% better off than with neither ISO nor TOM. 

Jayaram & Ah 

re 1998 

This study examines the simultaneous impact of the enabling 

operations management (OM) practices on both quality and time-

based performance (TBP). The four major OM practices include 

supplier management, JIT production, quality oriented human 
resource management, and cross-functional interactions; they then 

expanded to 13 practices tested. 

USA 65 Regression Determined that seven out of thirteen operations management (OM) 

practices have concurrent impact on TQM and TBP: incoming material 

percent defects; Kanban usage; set-up time reduction; performance 

based pay to workers; quality training; interaction between design and 
quality assurance; and interaction between production and new product 

development. Determined that JIT has positive impact on both quality 

and TBP. 
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Joseph, 

Rajendran, and 

Kamalanabhan, 
1999 

The objective of this paper is to describe empirical research on the 

development of an instrument for TQM implementation in Indian 

business units. 

India 50 Factor Analysis 

with varimax 

rotation 

This study created an empirically based instrument for measuring TQM 

in India with 10 CSF: (1) organizational commitment (OC), (2) human 

resource management (FIRM), (3) supplier integration (SI), (4) quality 
policy (QP), (5) product design (PD), (6) role of quality department 

(RQD), (7) quality information system (QIS), (8) technology utilization 

(TEC), (9) operating procedures (OPP), (10) training (TRG). 

Joseph, 

Rajendran, 

Kamalanabhan, 
and 

Anantharaman, 

1999 

The objective of this paper is to describe empirical research on 

TQM conducted in Indian business units carried out recently by 

considering some organizational factors, e.g. quality of work life, 
organizational climate, and communication.  

India 140 t-tests and 

multiple 

discriminant 
analysis 

Developed ten CSF: (1) OC, (2) FIRM, (3) SI, (4) QP, (5) PD, (6) 

RQD, (7) QIS, (8:; TEC, (9) OPP, (10) MG. Empirical results 

established an highly influential relationship between Quality of work 
life (QWL) and TQM. 

Kadipasaooglu, 

Peixoto, and 

Khumawala 

Examines the impact of improvement programs (cellular 

manufacturing, factory automation, TIT systems, and TQM) on 

performance outcomes (cost, product quality, delivery speed, and 

on-time deliveries), using the global manufacturing research group 
data base. 

Bulgaria, 

China, 

Germany, 

Israel, 
Japan, 

Mexico, 

New 

Zealand, 

Northern 
Ireland, 

Poland, 

Russia, 

Sweden, 

Wales, 
and the 

USA. 

660 SEM By using the PLS approach to SEM, conducted an analysis that 

transcends the relationships among only those variables that can be 

observed. Found that performance outcomes are associated with 

improvement efforts, without regard for country of origin. HT 
manufacturing and to a lesser extent cellular manufacturing have a 

favourable effect on cost of manufacturing. However, their results of 

the impact of TQM and factory automation upon performance were 

inconclusive.  

Kasul and 

Motwani, 1995 a 
& b 

Purpose of the initial study was to develop a list of critical factors 

and performance measures of TQM in a manufacturing 
environment. The second article (1995b) used these critical factors 

in developing distinctive ways that management can support world-

class organizational implementation. 

UK  Synthesis and 

analysis 

Critical success factors (CSF) from the initial study include: 

management commitment, quality, equipment & technology, customer 
service, facility control, lead time, value added emphasis, and material 

policy. The results from the second study had slightly different CSF to 

include management commitment, quality, customer service, candor 

and material management, advanced technology, facility control, 

flexibility, price/cost leadership, and global competitiveness which 
included 58 performance measures.  
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Kaufman, 1995 Investigates government intervention asking: (I) What does 

research indicate about the effects of employee ownership, profit 

sharing, gain sharing, worker participation, and TQM on 
productivity, worker's welfare and a company's financial 

performance? (2) If # I is positive, why don't more companies adopt 

these policies? (3) Is there an ideal role for government 

intervention? and (4) What kinds of government intervention 

actually would occur? 

USA — Analysis of 

expenditures to 

results 

The case for government intervention in support of profit sharing, 

employee ownership, worker participation, and TQM is not very strong. 

Gain sharing and profit sharing lead to a 3 to 6% increase in 
productivity; only when ESOPs are accompanied by other EI do 

favourable economic consequences follow; worker compensation rises 

with profit sharing, but may be due to greater effort; effects of 

employee ownership and profit sharing on company financial variables 

are mixed. Also, only meagre results were achieved from billions of 
dollars spent on the Federal ESOP program. Determined that some 

government intervention may be needed but should be limited and 

temporary. 

Kristensen, 

Dahlgaard, 

Kanji; and Juht, 
1999 

Analysis of six companies to determine to what degree synergy is 

felt between TQ1V. and JIT, testing the following six hypothesis: 

(1) high degree of collaboration between seller and buyer; (2) 
strong demands from the producer; (3) extensive use of QC 

techniques; (4) well educated workers; (5) need of precise 

information about customer segments and (6) customer wants. 

The East 

and 

Nordic 
Countries 

806 Descriptive 

statistics 

Using data from the quality and economic study (QED), and focusing 

on the relationship between TIT and TQM, the authors found support 

for all six hypotheses. Conclusion is that JIT companies are 
professional and fact driven companies. Their holistic leadership base 

success on high quality of the relationships with suppliers, employees, 

and customers. 

Kristensen, 

Mortensen, and. 
Gronholdt 1999 

The purpose of this paper is to examine empirically to what extent 

expectations have a measurable influence on the formation of 
customer satisfaction. The purpose is also to highlight whether 

buying behaviour has any influence on the relationship between 

perceived quality and customer satisfaction. 

Denmark 3000 LISREL & Partial 

Least Squares,  
SEM 

Researched five different models of customer satisfaction formation. 

The fourth model had perceived quality as an explanation for 885 of the 
total variation in customer satisfaction. The quality satisfaction model 

was then used for eight product categories, resulting in an empirically 

tested European customer satisfaction index (ECSI) model.  

Lagrosen, 1999 Empirical basis for this study is an extensive case study of four 

schools in Sweden that implemented TQM using four quality 
dimensions of participation, effectiveness, security, and well-being 

for students. 

Sweden 4 Comparative Concludes that the effects of using TQM in schools will be positive and 

that TQM is therefore advisable.  

Lai, Weerakoon, 

and Cheng, 2002 

Systematic study of QM in Hong Kong: (1) evaluates the current 

status of QM implementation in quality oriented companies in 

Hong Kong; (2) identify problems of implementation; (3) formulate 

guidelines for implementation.  

Hong Kong 304 Descriptive 

statistics and 

correlation 

coefficients 

Quality oriented companies are expending significant effort in TQM. 

However, public and service companies have a higher level of 

implementation than Hong Kong manufacturing and construction 

companies. The most significant factor is the quality improvement and 

measurement systems 
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Lam, 1996 Conducted a survey to examine the usage of quality improvement 

tools among companies in Hong Kong.  

Hong Kong 59 Descriptive 

statistics 

Adoption of more advanced quality improvement tools among Hong 

Kong business firms appears to be slow. Survey shows that managers 

seem to be confining themselves to a selection of relatively simple 
quality improvement tools and not attempting to use more advanced 

methods. Quality improvement tools were used primarily for product 

and service design and performance modelling.  

Lau, 2000 Using a sample of 379 US computer and electronics firms this 

study analyzes the workforce practices and synergistic benefits of 
joint JIT-TQM implementation by comparing four groups of 

companies based on their implementation status of JIT and TQM. 

USA 379 Descriptive 

statistics and 
correlation 

coefficients 

There were clear differences in companies which had adopted both JIT 

and TQM versus companies with no JIT or TQM implementation. 
Higher employee involvement, better work relationship among 

departments, and with suppliers, and more communication between line 

workers and management. Joint JIT-TQM offers significant synergistic 

benefits over non-JIT and non-TQM companies. 

Lee, Adam, and 
Tuan, 1999 

The purpose of this study was to identify and relate quality and/or 
productivity approaches to firm quality, operating and financial 

performance; and to serve as an empirical confirmatory test 

focusing on Hong Kong manufacturing companies.  

Hong Kong 103 Regression The results obtained from factor analysis identified six main quality 
improvement factors: conformance and design, traditional 

production/operation improvement practices, participative management, 

employee involvement and satisfaction , applying a formal approach 

such as SPC and avoiding crisis based contingency management The 

regression analysis conducted provided relationships between those six 
factors and the three aspects of firm performance. It was found that the 

quality and productivity improvement approaches are in general 

strongly related to quality performance. 

Lee, and Palmer, 

1999 

This study focuses upon managerial perceptions of ISO 

implementation and its relationship with TQM with a focus on four 

categories: choice of quality program; challenges in maintaining 

ISO standards; perceived impact of ISO 9000; and perceived links 
between ISO 9000 and TQM. 

New 

Zealand 

121 Descriptive 

statistics 

There is strong evidence from the results of this survey that small, 

entrepreneurial New Zealand manufacturing firms implement quality 

systems very different from large manufacturing firms. Larger firms 

adopt TQM in a formalized manner to break down barriers between 
functional departments and increase horizontal communication. Small 

companies see less need to go from ISO certification to a full TOM 

program. 

Lewis and 

Gabrielsen, 1998 

Conducted a survey of front-line employees in the Norweigian 

banking market focused on their opinions about aspects of service 
quality management which influence their ability and motivation to 

provide quality service. 

Norway 311 Descriptive 

statistics 

Banks continued to focus on technical rather than functional aspects of 

service quality, and no real "quality culture" within the organizations, 
hence a need to develop personnel policies and internal marketing to 

maximize employee potential. Greater involvement from leadership 

needs to occur since the quality of interaction between employees and 

customers is a prime determination of customer's perceptions of service 

quality. 
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Li, 1997 The purpose of quality management in hospitals is to establish a 

system that measures and manages patient care in a way that 

provides the optimal care for all patients. This study empirically 
explores the relationship between hospital quality management and 

service quality performance for a sample of US community 

hospitals using a path analytic model.  

USA  Path Analysis The research reviews strong relationships between hospital service 

quality performance and the analysis of service process and workforce 

development. The data also indicate that medical technology investment 
among does not contribute to a significant improvement in hospital 

service quality. It is the analysis of the health service process 

information collected using advanced technology that considerably 

contributes to health service quality improvement. In addition, the study 

shows that organizational cooperation, workforce development, medical 
technology investment and information/process analysis mediate the 

relationship between health service quality and top management 

leadership. 

Li, Zhao, and 

Lee, 200 lb 

The purpose of this study was (1) to investigate the current status of 

quality management initiatives in the Hong Kong banking industry; 

and (2) compare quality, management initiatives of Hong Kong 

banks with those of financial institutions in the UK reported in 

1994. 

Hong Kong 

and UK 

59 Longitudinal 

survey and Chi- 

square tests 

For UK banks, "business process re-engineering" was the most 

commonly adopted initiative. For Hong Kong banks, a "service quality" 

and a "customer car" program were highest, while BPR was third. For 

both countries, the strongest reason to improve was the "competitive 

pressure to improve service quality.' 

Li, Zhao, and 

Lee, 2001 a 

This study was designed to (1) investigate the current quality 

management initiatives in Hong Kong Banking; (2) examine 

different approaches used in implementing quality improvement 

initiatives; and (3) identify the critical success factors and major 

obstacles for quality improvement in the banking industry 

Hong Kong 

and UK 

59 Longitudinal 

survey and Chi- 

square tests 

Results show that Hong Kong banks have adopted quality initiatives 

and gained significant success in quality management over the past 3 

years. Hong Kong banks focused more on meeting the service standard 

and providing prompt services, while UK banks focused more on 

understanding and meeting customer needs. 

Lin, Madu, and 

Kuei, 1999 

This paper presents an empirical study on quality management 

practices of small and medium-sized manufacturing firms in 

Taiwan with interest in understanding the role of organizational 

climate and the critical factors of TQM. 

Taiwan 80 Canonical 

Correlation 

Determined that small- and medium-firms that tend to de-emphasize 

organizational structure appear to have a high quality tendency 

orientation. Study also confirms that high quality tendency and low 

quality tendency groups respond differently to organizational structure 

and organizational climate variables.  

Longbottom, 

and Zairi, 1996 

Investigates the status of TQM within the financial services 

industry in the UK. 

UK 20 Case Study TQM is not yet well established as an overall management philosophy. 

The leading group have 2-3 years' experience of implementation, and 
are assessed as low to medium adopters when measured using the 

European Quality Award model. There is strong evidence to show that 

the leading group have achieved marked improvement in performance.  
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Maani, Putterill, 

and Sluti, 1994 

Investigates the quality improvement process on a step by step basis 

by asking What changes in operational performance can be 

expected when more stringent quality practices are adopted by 
manufactures? (and) Do quality changes in manufacturing show up 

as changes in performance at the level of the business unit? 

New 

Zealand 

184 Structural 

Equation 

Modelling 

Empirically shows that in manufacturing companies, improving quality 

enhances operational performance and productivity, and certain 

indicators of business performance. Research findings generally support 
the consensus view that there is a favourable impact of enhanced 

quality in the form of improvements in productivity, in-process 

inventory, on-time delivery, and manufacturing cost 

Madu, Kuei, and 
Jacob, 1996 

While there are several conceptual models to suggest that there 
exists an association between quality dimensions (customer 

satisfaction, employee satisfaction, employee service quality) and 

organizational performance, no empirical study to date has verified 

such claims. This paper aims to validate or refute claims regarding 

importance of TQM to organizational success by testing 
perceptions of the association among various quality dimensions 

and several organizational performance measures. Investigates the 

relationships between quality dimensions and nine component 

items that make up organisational performance for both 

manufacturing and service firms.  

USA 165 Multiple 
discriminant 

analysis 

Results indicate that practicing managers in manufacturing firms 
perceive a positive correlation between quality dimensions and the 

component items of organizational performance than managers in 

service firms. Also, managers from older manufacturing firms tend not 

to perceive a relationship between employee service quality and five 

component items of organizational performance such as 
competitiveness and market share. Measures used for the three quality 

dimensions and organizational performance are shown to be valid and 

reliable. But, results shout that practicing managers in the service sector 

do not perceive some of the claims and expected benefits of Quality 

management activities.  

Mandal, Love, 

Sohal, and 

Bhadury, 2000 

Investigated the propagation of quality management practices 

among Indian Manufacturing companies over a period of 16 years 

from 1980 to 1996. Conducted a survey to gauge the progress of 

TQM adoption in a developing economy and what areas had the 
highest or lowest impact.. 

India 102 Descriptive 

Statistics 

Traditional tools such as SPC have been in use since before 1980; 

Quality Circles (QC) were established in early 1980s; ISO-9000 

certification is being pursues. Benchmarking is new; Active 

involvement by top management, ongoing training, worker 
involvement, supplier quality, and customer feedback are most 

improved. 

Meyer and 

Collier, 2001 

Objectives of the study of the Baldrige Pilot Health Care model are 

to: (1) develop a comprehensive measurement model, with 

associated constructs and scales, that accurately captures the 

MBNQA Health Care criteria; (2) address whether the seven 

categories represent a good model for health care organizations; (3) 
provide insight on causation among the categories.  

USA 228 Structural 

equation 

modelling 

This study used a confirmatory structural equation modelling and 

testing approach to empirically validate many of the causal 

relationships in the MBNQA Health Care do not model. However, the 

findings guarantee that this is the 'best' model as others may be as valid 

and reliable.  

Millen, Sohal, 

and Moss, 1999 

Examines the application of quality management practices in the 

logistics function based on a field study of 165 Australian firms. 
Compared the results of the field study to an American survey on 

quality in logistics.  

Australia 165 ANOVA and 

pair wise 
comparisons 

Based on the responses of the firms, it is evident that many Australian 

firms have implemented quality programs in their logistics functions. 
Three-fourths of the respondents indicated that their firms had done so. 

If not having done so, it was due to a lack of management support, a 

lack of financial resources, and no pressure to initiate. Three areas most 

improved in the US and Australia were customer service, purchasing, 

and transport. 
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Mo twani, 

Kumar, Youssef, 

and Mahmoud, 
1997 

The purpose of this paper is to show how econometric models can 

be utilized for forecasting quality. There are two parts to the paper: 

(1) development of critical factors, and (2) a method using multiple 
regression analysis is developed to forecast quality. 

India 73 Multiple 

regression 

analysis 

Regression models tested relationships between: 1 Top management, 2 

Quality policies, 3 Role of the quality department, 4 Training, 5 Product 

design, 6 Vendor quality management, 7 Process design, 8 Quality data, 
9 Feedback and employee relations. Results determined that these 

critical factors do a better job in forecasting assembly line rejects than 

after-delivery rejects. Hence their model has predictive and explanatory 

value. 

Mohanty, and 

Lakhe, 1998 

This research is to (1) understand the TQM practices in Indian 

manufacturing firms; (2) develop and measure manager's 

perceptions of the critical factors affecting TQM at the business 
unit level; (3) suggest a comprehensive framework for initiating 

strategic management approach to undertake TQM implementation. 

India 175 Factor analysis 

and varimax 

rotation 

This study developed a factor model which provides insight to top 

management. 

Some results include: (1) that many firms are unable to lack 
understanding of critical factors needed for continual improvement 

programs, (2) problems originate from a lack of understanding; (3) 

performance appraisals are subjective and not tied to quality; (4) 

supplier evaluation systems do not assist synergy between buyer and 

seller; (5) managers must relinquish hierarchical authority; (6) firms 
need to invest in employees and change old ritualistic culture; (7) need 

decentralization and empowerment, and (8) performance based 

management systems must be linked to resource and budget 

management. 

Motwani, 
Mahmoud, and 

Rice, 1994 

Two-phase study in India. In the first phase they synthesized the 
nine critical factors of TQM needed to achieve effective quality 

management in an organization from a detailed study of quality 

management gurus' literature. Second phase treated these nine 

critical factors as independent variables to determine their impact 

upon the level of quality in the firm. 

India 73 Bivariate 
correlation 

Results of this field test revealed significant statistical support for the 
role of the quality department, training, quality policies, vendor quality 

management, and quality data. There was statistical support for top 

management and process design/statistical process control. CSF: 1 Top 

management, 2 Quality policies, 3 Role of the quality department, 4 

Training, 5 Product design, 6 Vendor quality management, 7 Process 
design, 8 Quality data, 9 Feedback and employee relation: 

Murgulets, 

Eldof, Dukeov, 

and Selivanova, 

2001 

The intent of this research project is to develop a Russian Customer 

Satisfaction Index (RCSI) to arrive at a regular system with 

recurrent measurements that could also be used to analyse changes 

over time. Focus is on customer perceived quality, satisfaction, 

retention and loyalty. 

Russia  Interviews and 

Observation; 

partial least 

squares 

Determined that the development of each industry in Russia has 

followed its own course, However, the slogan, "make cheaper, make 

more" remains the guideline of business development, not quality. In 

the current everyday demand market, product price is a significant 

factor and the quality of domestic goods gradually satisfies customers 
more and more. 
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Nabitz, 

Severens, Brink, 

and Jansen, 
2001 

A study to identify the elements and to design a structure for an 

improved European Foundation for Quality Management (EFQM) 

model.  

Europe  Concept mapping: 

inductive and 

deductive 
approaches 

CSF (1) Managing customer value, (2) Market and customer focus, (3) 

Customer interface effectiveness, (4) Policy and strategy, (5) Supplier 

and partner relationship, (6) Leadership and management style, (7) 
Measurement system and results, (8) Process management, (9) People 

management effectiveness, (10) Competitive positioning, (11) People 

and knowledge management, (12) Innovation, 13 Ethics and 

contribution to society. 

Narasimhan, 

Jayaram, and 

Carter, 2001 

This paper introduces the construct of purchasing competence using 

a 2nd order factor structure derived from purchasing practices 

identified from the literature. Identifies components, develops 

measures and scales, and discusses validity through empirical data.  

USA 179 Regression 

Analysis 

The findings suggest that purchasing competence is a determinant of 

firm level performance. Results indicate that purchasing competence 

influence TQM and customer satisfaction goal achievement, but not 

market share. Also found that effective management of the buyer-seller 

relationship involves a sharing of cost savings with suppliers, providing 
technical assistance, and sharing risks with capital investment. Joint 

planning with suppliers is a key practice. 

Nwabueze, and 

Kanji, 1997a 

Compares business process reengineering (BPR) to TQM holistic 

approach to change in relation to 5 CSF: Systems management of 

the supplier-processor- customer linkages; (2) Open system for 
continuous information flow; (3) Culture Change: (4) process 

management: (5) effective feedback mechanism 

UK 1 Case and 

benchmarking 

comparisons 

Determined that it is paramount that culture change starts with senior 

managers (leaders) who must re-engineer their own activities and 

improve their managerial limitations. A radical change in leadership's 
behaviour and attitude must precede the organizational change.  

Nwabueze, and 

Kanji, 1997b• 

Conducted an in-depth cross-case analysis of two out of the 23 

TQM sites in the NHS, and determined that use of an empirical, 

systematic TQM model based on the following factors may prevent 

future failures: leadership, holistic approach, communicate 

extensively, instituting education and training, process management 
and identifying key processes, instituting honesty where people 

could learn from mistakes, and rewarding accomplishments 

UK 2 

 

Cross case 

analysis 

Determined that the high failure rate of total quality management 

(TQM), particularly in the National Health Service in Great Britain, 

resulted from the lack of a context-specific model for implementation. 

Leadership is considered the prime driver, and this also shows that 

organizational environment is a key concern and responsibility of top 
leadership. 

Odekerken- 

Schroder, Wulf, 
Kasper, 

Kleijnen, 

Hobkstra, and 

Commandeur, 

2001 

This studies prime interest is to assist retail managers in deciding 

where to get the greatest response from expenditures in quality 
improvement. The study assesses the link between quality and store 

loyalty in food as weli as in non-food industries, covering a wide 

array of stores, including discount stores, mass merchandisers, 

traditional department stores, and prestige stores. It then gives 

practical advice for retailers. 

Netherlands 287 Structural 

equation model 

This study shows the crucial importance for retailers to offer relational 

quality to customers, thereby building a source of competitive 
advantage due to social motivations for shopping. Customer to 

customer interactions can be achieved through cosy sitting areas, 

special events, and on-line communities; also store personnel social 

abilities can enhance relational quality. No significant contribution of 

technical or functional quality to store loyalty could be detected. 
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Orr, 1999 Investigated the role of TQM in strategic manufacturing decision-

making within the Australian wine industry. 

Australia 248 Single, bi-variate,  

and multi-variate 

analysis 

Although quality was ranked as the most important competitive priority 

for the Australian wine industry, quality was not identified as part of the 

business strategy of the organizations surveyed. Orr concluded that the 
industry surveyed identified the technical and marketing importance of 

quality, but did not recognize the impact upon business performance.  

Othman and 

Poon, 2000 

Tests a model of the relationships between competitive strategy, 

HRM practice, quality management approach, and management 

orientation using path analysis. 

Malaysia 108 Path Analysis The findings of this study illustrate the complex relationship between 

FIRM practice and various organizational variables. It shows that HRM 

practice has a stronger relationship with management orientation and 
quality management than with competitive strategy. 

Owlia and 

Aspinwall, 1998 

This paper outlines the results of a study aimed at developing a 

framework for quality measurement in higher education, the 
emphasis being on teaching engineering. Empirical research is 

conducted to validate the proposed framework focusing on (I) the 

development of quality dimensions; and (2) selection of a 

methodology for measurement itself 

UK 206 Consistency 

testing, factor 
analysis, and  

predictive validity 

The final framework for quality dimensions in higher education 

included a list of 19 items, grouped into four dimensions: academic 
resources, competence, attitude, and content. However, three 

dimensions, support services, delivery, and reliability were not 

sufficiently valid to be included in the overall framework.  

Parry and Sharp, 

1994 

Collected empirical evidence gathered from experts on the 

usefulness and verifiability of performance measures for fire 

protection municipal service to determine the likelihood of 
reporting of non-financial measures by the government accounting 

profession called Service Efforts and Accomplishments (SEA) 

and/or TQM implementation by municipal fire departments. 

USA 158 Descriptive 

statistics and Chi- 

Square 

The survey indicated strong agreement on fire suppression performance 

measures, overall fire protection measures, and explanatory factors, but 

indicated a need for further research on fire prevention measures. This 
supports a baseline for adoption of TQM and SEA in the municipal fire 

sector 

Porter and 

Parker, 1993 

Purpose of their survey was to evaluate the experiences of ten firms 

against their identified critical factors, which were developed from 

a series of case studies and the teachings of the quality gurus. 

UK N=10 Analysis of 

Survey Data 

CSF: (1) Leadership/Management behaviour, (2) Strategy, (3) 

Organization, (4) Communication, (5) Training, (6) Employee 

Involvement, (7) Processes and Systems, (8) Quality Technologies. 

Powell, 1995 Examines whether TQM is a potential source of sustainable 

competitive advantage, and provides the first "integrated theoretical 
and empirical profile of TQM as a strategic resource". Objectives 

were to determine whether TQM produces economic value by HI 

comparing TQM firms to non-TQM firms, H2 Long term versus 

short- term TQM firms, H3 manufacturing versus service TQM 

firms; & positive TQM performance associated with critical factors. 

USA 19 Bivariate & 

partial correlation, 
two tailed t-tests 

CSF: (1) Committed Leadership, (2) Adoption and communication of 

TQM, (3) Closer customer relationships, (4) Closer Supplier 
Relationships, (5) Benchmarking, (6) Increased Training, (7) Open 

Organization, (8) Employee Empowerment, (9) Zero-defects Mentality, 

(10) Flexible Manufacturing, (11) Process improvement, (12) 

Measurement. Powell (1995) found that TQM produces economic value 

to a firm primarily from intangible behavioural factors such as 
leadership and organizational culture.  
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Powpaka, 1996 Examined the significance of outcome quality in assessing the 

overall service quality in a sample collected from four different 

industries: banks, fast food, trams, and hair salons. 

Hong Kong 480 Structural 

equation model 

Outcome service quality (SERVQUAL) is significant in determining 

customer assessment of overall service quality and proposed service 

quality model usage with four recommendations: (1) marketing 
managers should tailor SERVQUAL to their particular industry, (2) 

gear data collection to different segments of customers, (3) assess 

competitor's service quality performance, (4) track changes to adjust 

marketing plans and programs.  

Prabhu, and 
Robson, 2000 

Researched the impact of leadership and senior management 
commitment on business excellence and in implementing TQM 

using data from 750 manufacturing and service sector companies. 

Asks whether industry practice bears out the important relationship 

between leadership and implementation of TQM.. 

UK 750 Descriptive 
statistics and 

levels of 

association 

Results indicate how explicit and implicit leadership characteristics are 
associated with various aspects of operational performance and senior 

management commitment. Determined that leadership can have a 

positive impact on operational performance measures for the 

organization, such as quality, vision, market share. At least 70% of the 

firms scored highly in World Class (WC) and Potential Winner (PW) 
categories that were high in leader's commitment to TOM. 

Przasnyski, and 

Tai, 1999 

This paper examines the impact that MBNQA has had on the stock 

performance of its recipients. It performs an event study to 

investigate the reaction of the stock market to MBNQA 

announcements. 

USA 

MBNQA 

winners 

28 Matched pair 

analysis and 

financial statistics 

The MBNQA winners did out perform the S&P 500, but if the 

researchers had invested in the matching firms, their returns on 

investment would have been even higher. Evidence suggests that the 

spectacular returns of the stocks of winning companies claimed by 
earlier studies were due to market and industry factors, however after 

adjusting for these factors, the award winning stocks did much worse 

than similar firms in similar industries.  

Pun, 2001 Investigated whether traditional Chinese cultural values on human 

ethic, nature, and values would have any significant influence on 

promoting adoption of TQM & employee involvement, and 
whether TQM adoption lies in the management of cultural 

dynamics and organizational complexities. 

China and 

Hong Kong 

166 Descriptive 

Statistics and 

groupings; F-test 
and t-tests 

Results suggest there was no strong evidence to verify the influences of 

Chinese culture values on the determination of TQM adoption in the 

organizations studied; and concluded that in many respects, EI and 
TQM are intertwined. Attaining TQM relies significantly on continuous 

improvement that is based in people's commitment and involvement  

Pun, 2002 This paper presents the key findings from an empirical study of 

TQM/performance measurement (PM) integration (TPI). 

Hong Kong 10 Descriptive 

Statistics 

Empirical findings affirmed that integration of TQM/PM would garner 

management commitment, people well-being, and satisfaction. CSF 

such as customer focus, financial results, empowerment, and balancing 
and satisfying customer needs facilitate this integration  
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Pun, and Hui, 

2002 

Incorporated empirical findings from a recent study in Hong Kong 

to examine links between company size, safety/quality awareness, 

and interrelationships of various factors affecting safety/quality 
management practices. Proposed a safety-focused quality model. 

Hong Kong 47 Descriptive 

Statistics and 

groupings; p- 
values and 

Pearson 

Correlation 

Analysis 

Results suggest that employee involvement, development of safety 

policy, management leadership, decisions and support, and compliance 

of legal requirements are among the prioritized elements of safety -
focused quality management efforts. 

Quazi, 
Jemangin, Kit, 

and Kian, 1998 

The aim is to identify the critical factors in quality management in 
organizations operating in Singapore by using the Saraph et al. 

(1989) instrument, in order to assist small and medium-sized 

enterprises (SME) as weli as other firms to assess their quality 

related performance and then organize their operational activities to 

focus on these factors. 

Singapore 33 Multiple 
regression 

CSF: (1) Management leadership, (2) Role of the quality department, 
(3) Training, (4) Product/service department, (5) Supplier quality 

management, (6) Process management, (7) Quality data and reporting, 

(8) Employee relations. 

Raghunathan, 
Rao, and Solis, 

1997 

The main thrust of this research is to compare the differences in 
quality management practices and results among China, India, and 

USA. 

China, 
India, 

and USA 

536 ANOVA and 
Turkey post hoc 

comparisons 

CSF: (1) leadership, (2) information and analysis, (3) strategic quality 
planning, (4) human resources development, (5) quality assurance, (6) 

supplier relationships, (7) quality results, (8) customer orientation. 

However, human resource development received the lowest scores in 

all three countries, but all three placed high priority on TQM. 

Rahman, 2001 Investigates the TQM and ISO implementation on small and 
medium enterprises. Hypothesis: TQM impact on organizational 

performance is greater for SMEs with ISO 9000 than for SMEs 

without ISO 9000. 

Australia 49 Reliability, 
validity, Factor 

Analysis 

The study assessed impact of quality management factors on 
organizational performance for SMEs with and without ISO 9000 

certification. Except for the "process control" factor, results indicated 

that there is no significant difference between the impacts of TQM on 

firms with or without ISO. Process control had a much higher rank in 

ISO firms, since documentation is required for certification.  

Ramabadron, 

Dean & Evans 

1997 

Studies how characteristics of benchmarking teams and partner 

organizations impact benchmarking project outcomes. Develops a 

group-dynamics model, which investigates the interactions of key 

variables in benchmarking studies  

USA  Survey (IBC), 

synthesis 

Six team characteristics emerged: training team members, project 

management experience, process owner support, management support, 

perception of project importance, and a clear definition of the project 

goal. To prepare for benchmarking, senior leaders must instil an 
organisational culture supportive of benchmarking, and train or educate 

employees on benchmarking skills and knowledge.  
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Rao, 

Raghunathan, 

and Solis, 1999 

Conducted empirical research in China, India, and Mexico to assess 

human resources dimension of TQM within newly industrialized 

countries (NIC); classifying companies as high or low TQM results 
and then identifying best ER practices. (1) Tests for the significance 

of relationship between human resource development and quality 

results. The basic premise being that higher quality requires higher 

investment in people. (2) Identify best commonly found practices in 

all three countries.  

China, 

India, and 

Mexico 

390 Descriptive 

Statistics 

14 practices were statistically significant quality firms, than firms with 

lower quality: (I) Extent to which quality related training is given to 

hourly employees throughout the company division; (2) and training in 
the basic statistical techniques (such as histograms and control charts) is 

provided in the company/division as a whole; (3) Extent of training in 

advanced statistical techniques to those who require it (such as design 

of experiments and regression analysis) is provided in the 

company/division; (4) Availability of resources for employee training 
in the company/division; (5) Extent to which employee involvement 

programs are implemented in the company/division; (6) Effectiveness 

of employee involvement programs in the company/division; EXTENT 

TO WHICH: (7) hourly/non-supervisory employees participate in 

quality decisions; (8) employees are held responsible for the output of 
their processes; (9) quality awareness building among employees is 

ongoing; (10) the company/division Measures employee morale.  

Rao, Ragu- 

Nathan, and 

Solis, 1997 

Explore the level of international industrial quality management 

practices and quality results with organizations that were and were 

not registered with ISO series standards. 

China, 

India, 

Mexico, and 

USA 

1298 Descriptive 

statistics and 

ANOVA 

Found that ISO 9000 registration has a statistically significant effect on 

quality management practices and results in TQM firms. Findings 

indicate that ISO 9000 registered companies exhibit higher levels of 

quality leadership, information and analysis, strategic quality planning, 
human resource development, quality assurance. supplier relationships, 

customer orientation, and quality results. 

Rao, Solis, and 

Raghunathan, 

1999 

Developed and validated a measurement instrument for key 

dimensions of quality management in international quality research 

with data from five countries: US, India, China, Mexico, and 

Taiwan. 

China, 

India, 

Mexico, 

Taiwan, and 

USA 

780 Structural 

equation modellin 

and LISREL 

methodology 

CSF: (I) Top management support, (2) Quality citizenship, (3) Quality 

information availability, (4) Quality information usage, (5) 

Benchmarking, (6) Strategic quality planning, (7) Employee training, 

(8) Employee involvement, (9) Product/process design, (10) Supplier 

quality, (11) Internal quality results, (12) External quality results, and 
(13) Customer orientation. This instrument is useful to researchers and 

practitioners alike in an international context. 

Ravichandran, 

2000 

This paper focuses on an administrative innovation that is 

increasingly becoming popular among IS departments, namely 

Total Quality Management (TQM) in system development. 

Hypotheses are that there is a positive relationship between the 

degree of environmental dynamism and (1) the swiftness of 
adoption of TQM, and (2) the intensity of adoption in systems 

development. 

USA 123 Multiple 

Regression 

One hundred and twenty-three IS departments, where TQM has been 

adopted to varying degrees of success were studied, and it was found 

that TQM adoption is influenced by organizational factors closely 

related to the innovation and by the host organizational context in 

which IS work takes place. However, environmental dynamism and the 
strategic role of IS were not significantly related to either the swiftness 

of intensity of TQM adoption. Management support was positively 

related, while outsourcing was negatively related 
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Rodger, Paper, 

and Pendharkar, 

1998 

Examines the relationship between perceived importance of quality 

attributes of operating room by surgeons and the actual 

performance of these attributes. 

USA 

Surgeons  

80 Descriptive 

statistics, 

correlation, 
regression, and 

factor analysis 

The researchers were able to establish critical success factors for 

operating rooms across four different hospitals, and were statistically 

able to show differences between perceived and actual quality 
attributes. This survey instrument can be used for internal analysis of 

the operating rooms in other hospitals. 

Rommel, 

Kempis, and 
Kaas, 1994 

Highlights the results of the McKinsey empirical study of the 

automotive supplier industry in Europe and Japan. 

Japan  and 

Europe 

141 Descriptive 

statistics 

Using quantitative measures for process quality indicator (PQI) and a 

design quality indicator (DQI) rated 36 lower (5% of the Japanese 
companies and 28% of the European companies), 52 average (Japan 

10% and Europe 42%), and 53 higher quality (Japan 85% and Europe 

30%) companies. Each of the upper tier companies had a substantially 

higher return on sales and sales growth in comparison with the average 

and lower quality companies providing empirical validation of quality 
management in the automotive sector 

Ruggieri, and 
Merli, 1998 

Goals are to define the level of TQM application in Italian 
companies, and to investigate which are the most significant factors 

with respect to the application of a quality system. 

Italy  Correlation Statistically determined that top management commitment is the factor 
upon which TQM application is most dependent: correlation between 

TQM and application of zero defects, and statistical tools are high. 

Incidence of human resource factors is also high as is customer 

satisfaction. The following had low correlations with TQM: employee 

involvement, benchmarking, & flexible manufacturing.  

Rungthusanatha
n Forza, 

Filippini, 

Anderson 1998 

Replicated the theory of quality management underlying the 
Deming Management Method. They investigated the following 

eight hypotheses: HI-Visionary Leadership is not positively related 

to Internal and External Cooperation; H2- Visionary Leadership is 

not positively related to Learning; H3-Internal and External 

Cooperation is not positively related to Process Management; H4-
Learning is not positively related to Process Management; H5-

Process Management is not positively related to Continuous 

Improvement; H6-Process Management is not positively related to 

Employee Fulfilment; H7-Continuous Improvement is not 

positively related to Customer Satisfaction; H8-Employee 
Fulfilment is not positively related to Customer Satisfaction 

Italy (38), 
France(2), 

Germany(2) 

& USA (I) 

owned 

plants 

43 Path Analysis, 
ANOVA 

CSF: (1) Visionary Leadership, (2) Internal and External Cooperation, 
(3) Learning, (4) Process Management, (5) Continuous Improvement, 

(6) Employee Fulfilment, (7) Customer Satisfaction. Results indicated a 

strong correlation between the following constructs related to 

hypothesis 1, 2, 3, 5, and 7. Hypotheses 4, 6, and 8 were not supported 

by statistically significant path coefficients. Represents the first 
significant international study to validate the Anderson et al. (1995), 

and moves this research closer to an understanding of the impact of 

culture on theory. 
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Salvador, Forza, 

Rungtusanatham 

and Choi, 2001 

Many studies claim that when an organization interacts with 

suppliers and with customers across the supply chain, the 

organization would achieve improved time performances. This 
study investigated whether interactions with suppliers and with 

customers to manage for material quality and material flow can 

improve time relater performances. 

Italy & 

USA 

164 mediated 

regression 

analyses 

Determined that interactions can improve time related performance 

directly. Alternatively, the positive impact of such interactions on time 

related performance can be mediated by internal practices aimed at 
operations control and coordination. But overall, supply chain 

interactions aimed at materials flow management yields a positive 

effect on organizational time-related performances. 

Samson, and 

Terziovski, 1999 

Analyses a large data base from Australia and New Zealand to 

empirically answer two research questions: (I) Are the elements of 

TQM reliable and valid for measuring and predicting organizational 
performance? And (2) Which elements of TQM are best predictors 

of organizational performance? 

Australia 

and New 

Zealand 

1024 Factor Analysis, 

correlation, 

Multiple 
regression 

Central finding is that the model used in this study, fashioned after 

MBNQA, is a reliable and valid instrument. Leadership, people 

management, and customer focus have significantly positive 
relationship, whereas strategic planning, information and  analysis, and 

process management did not. Determined it is not so much the content 

of TQM, but how it is implemented that determines success. 

Saraph, Benson, 

and Schroeder, 

1989 

Aimed to provide measures of the critical factors for quality 

management, since the quality guru philosophies were not always 

transferable to measurable acts. Their objective was to provide an 

instrument to measure manager's perceptions of the critical factors 
of quality management at the business unit level.  

USA 162 Validity, 

reliability, and 

correlation 

Concluded that the eight critical factors identified are valid, and permit 

managers to obtain a better understanding of quality management 

practices; and this instrument can be used to evaluate perceptions of 

quality management in an organization. CSF: (1) Top management 
leadership, (2) Role of the quality department, (3) Training, (Product 

and service design, (5) Supplier's quality management, (6) Process 

management, design and control, (7) Quality data and reporting, and (8) 

Employee relations. 

Scharitzer, and 

Korunka, 2000b 

The aim of this study is the development of a monitoring approach 

covering and following up on the effects of total quality 
management and change management interventions in public 

services from employee and customer perspectives 

Austria 350 Descriptive Result 82% of the customers said TQM as a means toward 

organisational change had positive effects on service 

Scharitzer, and 

Kollarits, 2000a 

Investigated the link between physician's subjective quality 

assessments of pharmaceutical companies and resulting prescription 

behaviour, which in turn leads to market success of a product. 

Australia 101 Descriptive Determined that provide there was adequate product quality, the main 

factors influencing competition in this market are the levels of service 

quality and the service performance of the sales representatives (to 

include their personalities and their ability to convey information). 

Selber, 1998 This article examines the challenges of moving to a quality focus 

under the emergence of a managed care system, describes a model 
for measuring and managing quality in health and human services, 

and provides an overview of an empirical examination. Surveyed 

customers of health care and provided data on expectations and 

perceptions of quality. 

USA 1110 ANOVA, 

Multiple 
regression 

Determined the top expectations of SERVQUAL respondents were 

tangibles, reliability, responsiveness, assurance and empathy. 
Concluded that an understanding of what the customer-citizen wants 

from government in terms of service provision was important in terms 

of an overall understanding of evaluation of services. 
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Shah & Fitzroy 

1998 

Reviewed several studies on quality costs in two parts: first reviews 

surveys related to reporting quality cost data in various countries 

including issues involved in collecting, measuring, and reporting 
data. Second deals with empirical evidence of relationships 

between four major quality cost components. 

Australia, 

France, 

Germany, 
India, 

Japan, UK 

and US 

 Questionnaires 

and interviews 

Determined (1) that only internal and external failure costs have a 

statistically significant correlation with the level of quality, and (2) the 

data show that prevention and appraisal costs significantly influence 
external failure costs. Internal failure is most expensive quality cost 

component; prevention is least. The quality reject rate steadily decrease 

with increased volume output. 

Sharma & Fisher 

1997 

For Australian manufacturing companies, productivity strategy is 

perceived as being the most appropriate and effective strategy 

which can be used to enhance a company's competitiveness. 

Investigates the relationship between functional strategies and 
competitiveness. 

Australia 225 Correlation 

analysis 

Determined that Australian CEOs perceive that productivity strategy is 

the most important and effective functional strategy they can use to 

improve their firms competitiveness. But determined that actual 

business performance does not correlate strongly with any functional 
strategy, and therefore should pursue a holistic approach like TQM. 

Shieh, and Wu, 

2002 

Examines the relationship between TQM and activities and project 

performance in the architectural planning phase as perceived by top 

managers in the building industry in Taiwan from 1997-1998. Five 

major factors of TQM are explored: leadership ability, human 
resource management, process management, supplier's 

management, and continuous quality improvement & information 

management. 

Taiwan 157 Cluster analysis, 

regression, 

ANOVA 

The three TQM activities with the highest scores included (1) top 

managers being involved with quality improvement, (2) the company 

being actively requested to establish an after-sales workforce, and (3) 

the departments responsible for the project can clearly present their 
improvement recommendations to top managers. Performance at 

planning stage include availability of maintenance, profit of product. 

user satisfaction, utilization of product and planning technique.  

Shortell, 

O'Brien, Carmen 

and Foster 1995 

Conducted empirical research to examine relationships between 

organizational culture and quality improvement. This survey  

measured employee judgments of the degree of quality 

improvement using Baldrige criteria, and/or whether the hospital 

had a formal TQM program. Also examined the need for strategic 
planning and deployment conducting a study of 7000 individuals in 

61 hospitals. 

USA 7000 Path Analysis 

with 

least squares 

regression 

Statistically determined that both hospital culture and their quality 

implementation approach were significantly, and positively correlated 

with a greater degree of TQM implementation. Analysis of data 

revealed that [strategic] plans to improve quality, by leaders who can do 

something about it, and providing employees with tools and authority 
(empowerment and training) to carry out the quality improvement work 

appear to be most consistently associated with superior clinical 

efficiency. 

Sim, 2001 Analyzed survey data from plants in the electronics industry to 

determine whether TQM and ET improve manufacturing 

performance. HI-TQM and RT implemented together will improve 

performance to a greater extent than when implemented alone H2-
Investment in manufacturing technology moderates performance of 

plants using TQM or RT. Higher performance is associated with 

firms that focus more on TQM or MT while making no investment 

in manufacturing technology in the window period. 

USA 83 Descriptive 

statistics and 

multiple 

regressions 

Determined that both TQM and RT improve manufacturing 

performance and that synergy exists when both are implemented 

together. Results also suggested that manufacturing lead time, 

customer, and quality performance improve with increaser use of TQM 
in firms with no investments. Further analysis revealed that many plants 

which invest exhibit a lack of attention to quality. 
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Sinclair, and 

Zairi, 2001 

This paper discusses the implementation of total quality (TQ)-based 

performance measurement in the context of service based 

organizations. TQ-based performance measurement with all of its 
intricacies and issues surrounding application are examined through 

service oriented organizations using a "balanced scorecard" 

approach. 

UK 6 Comparative 

research 

Determined that firms had success when the following systems were 

clearly stated and interlinked: (1) strategy development and goal 

deployment, (2) process management and measurement, (3) 
performance appraisal and management, (4) break point performance 

assessment (including benchmarking), and (5) rewards and recognition 

of individuals, teams, and suppliers, reinforcing the mandates of the 

MBNQA CPE. 

Smith, 

Tranfield, 
Foster, and 

Whittle, 1994 

Work underpins an inductively derived map of approaches to TQM, 

using four TQM instruments to test managerial mindsets: mindset 
audits, assumption surfacing, mindset expanding, and refocusing 

the quality program. They hypothesize that these mindsets result in 

predominant and implicit TQM cultures in management teams  

UK  Interviews and 

Observation; 
Compare and 

contrast 

Survey determined that 60% of the 150 respondents report current use 

of TQM, and 90% plan to do so in the future. The authors conclude 
with a meta-mindset methodology that seeks to systematically identify 

TQM blind spots within a management team, and influence 

management to discover the mindsets, tools, technologies, and 

approaches to correct them 

Soderquist, 1997 The purpose of this paper is to examine the issues pertaining to 

innovation in small- and medium-enterprises (SME); Also, it 

examines in detail, the drivers for change and the short- and long-

term goals, the sources of innovation, and nature of innovation 
management in French SMEs. 

France 84 Descriptive 

statistics and 

ANOVA 

Conclusions can be drawn for SMEs in this region: (1) increased 

spending on R & D is planned by 51% of the respondents; (2) customer 

pressure for cost reduction and increasing global competition were 

considered the most important drivers of change; (3) continuous 
improvement of work processes was most important short- term, while 

increasing customer focus was ranked highest for long-term; (4) highest 

emphasis was placed on pressures for cost cutting and technology 

management. Close work relationships and demands of customers p lus 

input from R&D were most important factors for innovation in product 
and service.  

Sohal and 
Ramsay, 1992 

The purpose of the research was to investigate, and report on the 
prevailing practices of a number of Australian manufacturers with a 

known commitment to quality management. 

Australia 52 Descriptive 
Statistics 

Results of TQM status are reported. Concluded that companies reported 
both tangible and intangible benefits from their quality improvement 

programs, however these do not come about quickly. 

Sohal, and 
Gordon, 2001 

This paper examines the link between quality management 
practices and plant success using data collected from 1299 

Canadian and 165 Australian manufacturing plants. Plant success 

was measured by using 22 different performance measures and 

ranked as most successful (MS) or least successful (LS).  

Canada and 
Australia 

1464 Descriptive 
Statistics 

Determined that managers should keep in mind that quality, training, 
and teams distinguish the most successful from the least successful 

plants surveyed and that (1: training and teamwork must increase in 

importance as competitive priorities, (2) non management staff must be 

given more responsibility for all aspects of quality management, and (3) 

non-management personnel must be given the same level of training as 
management personnel, particularly in quality, leadership, and problem 

solving skills.  
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Solis, Rao, 

Raghu Nathan, 

Chen, and Pan, 
1998 

This paper compares quality management practices and quality 

results between Taiwanese manufacturing and service companies, 

based on a survey of 131 manufacturing and 109 service firms, 
using the nine critical quality factors identified by Rao (1996).. 

Taiwan 240 Descriptive 

statistics and tests 

Found that Taiwanese manufacturing companies are more advanced 

than service companies in six out of eight quality management factors. 

However, the importance of quality management is high in the service 
sector even though not as high as manufacturing. Also, the quality 

leadership factor was not significantly different in either sector. 

Sriparavastu, 

and Gupta, 1997 

Conducted an empirical study and analysis of manufacturing units 

implementing HT and TQM strategies. This paper presents the 

results of an empirical survey which aims at outlining simple to 

follow guidelines and practical considerations that a JIT/TQM 
program co-coordinator can use during the selection and 

implementation phase of an improvement program.  

USA 154 ANOVA and  

t-tests 

Determined that there was a significant increase in quality and 

productivity levels, employee involvement, management commitment, 

supplier participation, and reduction in costs. Long-term partnerships, 

supplier development, performance, or certification, small frequent 
deliveries, and blanket orders were substantially improved when 

employing TQM and JIT together 

Staniforth, 1994 Reported empirical data from a study by the Centre for Economic 
Performance and University of Sheffield related to organizational 

structure and structural changes. 

UK 52 Descriptive 
Statistics 

The initial data on 52 United Kingdom manufacturing firms state that 
66% of the firms have a functional organization. They determined that 

there is a desire for organization structure changes as firms adopt 

British Standards 5750 (BS5750) or TQM; and 35% of the firms report 

moderate changes, while 45% report major changes in structure due to 

TQM initiatives and desire for flatter structure. 

Sun, 1999 This article reports on the findings of a survey on TQM in Norway. 

The questionnaire covers eight criteria of enablers. However, factor 

analysis of the Norwegian empirical data reveals 17 independent 
categories of enablers, as shown in Table 2. The 17 enablers are 

cross-compared with the enablers in the European Quality Award 

Model, since Norwegian companies used the European Quality 

Award Model. 

Norway 316 Factor analysis & 

correlation 

TQM enablers contribute to the increase of customer satisfaction and 

business performance to a certain extent; human resource development, 

quality strategy and quality leadership are at the top in terms of 
contribution. ISO 9000 certificate has little influence on market position 

and competitiveness, and no influence on employee satisfaction and 

environment protection. Determined that a quality management 

program must be total or complete, not piecemealed. Leaders should 

use a self-assessment to determine their current status. 

Sun, Hui, Tam 
& Frick 2000 

Investigated whether employee involvement (EI) is positively 
related to various aspects of TQM and ISO by asking five 

questions: (1) Does EI have any relationship with implementation 

of TQM? (2) Does EI influence improvement of business 

performance? (3) Does EI influence contribution of TQM to 

business performance? (4) Does EI have any relationship with ISO 
9000 certificates? and, (5) Does EI influence contribution of ISO to 

business performance? 

Norway 363 Correlation 
analysis 

EI is a process for empowering members and comes in different forms: 
work teams, quality circles, task forces, and job enrichment/rotation. 

Results found that the correlation between EI and business performance 

is significant and that El positively contributes to TQM; but there is no 

EI effect on ISO contribution to results. Concludes that management 

needs a new attitude that employees are willing to contribute and should 
provide authority, information, skills/training, and rewards to improve 

quality. Recommends that EI and TQM be implemented 

simultaneously. 
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Sureshchandar, 

Rajendran, and 

Anantharaman 
2001 

The objectives of this study are (1) to furnish a brief critique of 

literature on TQM and TQS; (2) identify and corroborate the 

criticality of dimensions of TQS environment; (3) develop an 
instrument; (4) empirically test the instrument; (5) and propose a 

holistic model for TQS. 

India 248 Confirmatory 

factor analysis 

(CFA), bi-variate 
correlation 

Developed 12 critical factors for total quality service: top management 

commitment and visionary leadership, human resource management, 

technical system, information and analysis system, benchmarking, 
continuous improvement, customer focus, employee satisfaction, union 

intervention, social responsibility, service scopes, and service culture. 

Determined all results were positively correlated and statistically 

significant.  
Tamimi, 1995 The purpose of this exploratory study was to empirically extract a 

set of critical quality management principles, using survey data 

from both manufacturing and service firms, based upon quality 
practices from the Deming philosophy (1995, p. 3041). Goal was to 

simplify Deming's 14 points into a set of meaningful factors to 

assist practitioners in their TQM implementation. 

USA 173 Exploratory 

Factor 

Analysis 

CSF: Extracted eight critical factors that accounted for 53.6% of the 

total variation 

among Deming's 50 quality management practices to include: (1) Top 
management commitment, (2) Supervisory leadership, (3) Training, (4) 

Education, (5) Supplier management, (6) Providing assurance to 

employees, (7) Cross-functional communications, and (8) Innovation.  

Tan & Lu 1995 Surveyed 20 executives from engineering design firms for critical 
criteria from a practitioner's view, during the design phase of a 

construction project. 

Taiwan 20 Expert Panel & 
Correlation 

Coefficients 

Determined their top three criteria to be conformity to codes and 
standards, constructability, and conformance to owner's requirements. 

Executives and project managements felt that being able to 

communicate, coordinate, and integrate are far more important than 

technical expertise. Design staff felt technical expertise was most 

important. 

Tan, Handheld, 

and Krause, 
1998 

Examined a firms operation quality approaches, supplier evaluation 

practices, and supply base management activities, and relates them 
to firm performance. Asks whether a firms in-house quality 

management and supply base management practices complement or 

counter-acted each other.  

USA 313 Pearson Bivariate 

correlation, factor 
analysis, multiple 

regression, 

ANOVA 

Regression results also indicated that designing quality into the product 

and tracking the number of suppliers, when implemented concurrently, 
may also result in incremental but positive competitive differation 

performance; and attention must be paid to the purchased inputs that 

become part of the customer firm's own product or service. Overall, 

internal quality approaches and supply based management practice: 

could achieve synergy when concurrent, and could achieve higher 
levels of performance than the competition. 

Tan, Kannan, 
Handfield, and 

Ghosh, 1999 

In depth examination of supply chain management and TQM with 
four objectives: (1) Identify how a firms competitive environment 

and management's response to it affects performance; (2) Use of 

TQM tools and practices on performance; (3) effective management 

of supply base on performance; and customer relation focus upon 

high levels of performance.  

USA 313 Factor Analysis & 
Stepwise multiple 

linear regression 

Determined that supplier, manufacturer and customer must be 
effectively integrated in order to achieve financial growth and 

objectives. Results also indicated well-defined linkages between 

specific practices and performance; hence, successful management of 

the supply chain is key to long term success of an organization 
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Taylor, 1995 Identified a shortage of empirical data on the implementation of 

total quality management (TQM) in small and medium-sized 

organizations. Examined the implementation of total quality 
management (TQM) in small and medium-sized organizations. 

UK 113 Survey & 

Descriptive 

Statistics 

Determined that there is a great need for executive development to 

better understand quality management. Data indicates a need for 

renewed emphasis on strategic and holistic approaches to quality, with a 
more outwardly customer and market focus in small and medium-sized 

organizations. Recommend self-assessment as the key intervention to 

assist organisations 

Tena' Llusar, & 

Roca Puig, 2001 

Examines TQM and performance from a resource-based view 

(RBV) with the following Hypotheses: HI- The extent to which 

TQM is established in the company is positively related to the 

achievement of good performance; H2-The wealth of  distinctive 
competencies acts as a mediating variable in the influence TQM has 

on performance. 

Spain 231 Structural 

equation models  

(SEM) 

Provided evidence of TQM impact upon financial results produced by 

the wealth of distinctive competencies that the introduction of TQM 

manages to generate or boost  to include: customer focus (CF), 

continuous improvement (CI), employee fulfilment (EF), the 
organization as a total system (TS), and a resource based view (RBV).  

Terziovski and 

Samson 1999a 

Aimed to examine a large number of manufacturing firms in 

Australia and New Zealand to ascertain the relationships between 
TQM practices and firm performance. They asked, "What works?" 

and "How does it work?" to test the strength of the relationship 

between TQM and organizational performance via two hypotheses: 

HI-Do TQM elements individually and collectively comprise a 

reliable and valid instrument for measuring TQM practice and 
performance. H2- Is there a significant positive relationship 

between TQM element strength and operational performance. 

Australia & 

New 
Zealand 

1024 Multiple 

regression 
analysis 

Their findings indicated that the strongest predictors of performance 

were "soft" factors of leadership, human resources management, and 
customer focus. Surprisingly, the "hard" elements of strategic planning, 

process analysis and information and analysis were not strongly and 

positively related to performance! The central finding of this study was 

that the TQM model, using the seven constructs from the MBNQA, is a 

reliable and valid instrument. 

Terziovski and 
Samson 1999b 

Examines the relationship between TQM and organizational 
performance. The following hypotheses have been articulated for 

testing in our study: HI: TQM practice has a significantly positive 

effect on organization performance. H2: The relationship between 

TQM practice and dimensions of organizational performance is 

strengthened when covered for company size. H3: The relationship 
between TQM and dimensions of organisational performance is 

strengthened when co varied for industry  type. 114: The 

relationship between TQM and dimensions of organizational 

performance is strengthened when covered for ISO 9000 

certification status. 

Australia & 
New 

Zealand 

54 Cross-sectional 
research design 

and ANOVA 

HI is supported for six of the 14 organizational performance variables: 
customer satisfaction. employee morale, delivery in full on time, 

productivity, Cashflow, and sales growth. The other eight hypotheses 

are rejected. The strength of the relationship between TQM and defect 

rates and TQM and warranty costs changed from insignificantly 

negative to significantly negative: H2 is supported. The relationship 
between TQM and innovation of new products changed from 

insignificantly positive to significantly positive. All other relationships 

were not affected: so, H3 is supported. The relationship between TQM 

and the 14 organizational performance variables did not change as a 

result of the covariate ISO 9000 certification, hence, 114 is rejected. 
TQM has a significantly positive effect on operational & business 

performance, employee relations & customer satisfaction  



Appendix I: Listings of Empirical Articles 

A 262 

Author Aim/Goal Country N= Method Results 

Terziovski, and 

Dean, 1998. 

Purpose is to explore the best predictors of quality performance in 

service organizations: HI- Linking quality to strategic planning has 

a significantly positive relationship with increases in productivity; 
H2- ... and with improvements in competitive advantage; H3-

Integrating quality systems and procedures into the organization has 

a significantly positive relationship with increases in productivity; 

H4-Linking quality indicators to key performance indicators has a a 

significantly positive relationship with improvements in 
competitive advantage. H5-Allocating responsibility for quality 

service to ali members of the organization a significantly positive 

relationship with improvements in employee morale; H6-Measuring 

and recording the cost of poor quality has a significantly positive 

relationship with reductions in the cost of poor quality; H7-Positive 
customer involvement has a significantly positive relationship with 

improvements in customer relations. 

Australia 130 Survey & 

Analysis 

This study concludes that linking quality to strategic planning, 

employee knowledge, and involvement, and involving customers 

positively in the continuous improvement process are the most critical 
predictors of enhanced quality performance in services. Ali hypotheses 

were supported with the exception of H3, with respect to 14 quality 

performance outcomes. H3 was rejected due to significantly negative 

results p< 0.1 level of significance.  

Terziovski, 

Sohal, - and 

Moss, 1999 

Investigated and analysed quality management in Australian 

industry. Evaluated the  results of three empirical studies conducted 

in 1991, 1993, and 1996 on the adoption of quality management 
practices in Australian manufacturing organizations. 

Australia 780 Compare & 

Contrast 3 

empirical studies  

Determined that customer surveys and continuous improvement 

concepts have a significant effect on organizational performance. Found 

that quality performance declines when responsibility is allocated to a 
quality department rather than integrated. Quality management 

practices are least implemented within human resources, and most 

implemented in operations. Recommends that managers improve their 

understanding of quality management practices and sources of their 

organization's quality performance.  
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Thiagarajan, and 

Zairi, 1998 

This study surveyed practitioners to determine what works within 

their organizations for TQM implementation. 

Malaysia 81 Descriptive 

Statistics 

Study resulted in 22 CSF: (1) Senior executives assume active 

responsibility for evaluation and improvement of management system, 

and leading quality drive, (2) Workforce understands and is committed 
to vision, values, and quality goals of the organization, (3) Clear 

consistent communication of mission statement and objectives defining 

quality values, expectations, and focus, (4) Visibility of senior 

executive commitment to quality and customer satisfaction, (5) 

Training for employees in problem identification and solving skills, 
quality improvement and other technical skills, (6) the entire 

organization understands that each individual and each process has 

internal customers and suppliers, (7) supervisors, unit heads, and 

divisional managers assume active roles as facilitators of continuous 

improvement, coaches of new methods, mentors and leaders of 
empowered employees, (8) system for recognition and appreciation of 

quality efforts and success of individuals and trams (9) effective ton 

down and bottom in) Tsang, and 

Antony, 2001 

This paper presents the results of a study on TQM in UK service 

organizations. Asks what factors contribute to the success of TQM 

efforts in organizations? Then conducts a survey of banking, hotels, 

telecommunication, insurance, employment agencies, and utility 
companies. 

UK 25 Correlation 

Matrix 

From an analysis of correlation matrix of 11 constructs with 59 

variables, determined that all 11 CSFs are inter-correlated in order of 

importance: (I) customer focus, (2) continuous improvement, (3) top 

management commitment and recognition, (4) teamwork and employee 
involvement, (5) communication in company, (6) quality system and 

policies, (7) training and development, (8) cultural change, (9) 

supervisory leadership, (10) measurement and feedback, and (11) 

supplier partnership or management 
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Van Birgelen, 

Ruyter, and 

Wetzels, 2001 

Investigated knowledge management, information and TQM as 

related to marketing research firms. Conceptualize the construct of 

intelligence usage. Develop a conceptual model and operationalise 
hypothesis: HI- There will be a positive relationship between 

satisfaction with the research project and quality related 

information use; H2- ... and trust in the research agency; H3-There 

will be a positive relationship between trust in the research agency 

and quality related information use; H4-There will be a positive 
relationship between quality of contents and satisfaction with the 

research project; H5- There will be a positive relationship between 

quality of from and satisfaction with the research project; H6-There 

will be a positive relationship between action ability of the quality 

related information and satisfaction with the research project; H7-
There will be a positive relationship between acceptability of the 

quality related information and satisfaction with the research 

project- H8- There will he a Positive relationship between research 

agency 

Netherlands 120 Questionnaires 

evaluated with 

LISREL-8 

Determined that the use of quality related marketing research 

information by decision makers in business organizations is most 

strongly related to the 'quality of the contents' of a research project and 
its resulting information. This relationship was found to be direct, hence 

conducting research projects with high content quality is of crucial 

importance. Conceptual model determined that satisfaction came form 

quality of contents, quality of form, action-ability, acceptability, and 

research agency' characteristics. HI was empirically supported; H2-
there was a significant relationship between decision maker and level of 

trust, but H3-was not supported. H4 & H5-taking care of higher levels 

of content quality as well as the way in which project and the 

information are presented contributes to higher satisfaction; H6 was 

also supported, but H7 was rejected. 

Voss, Ahistrom, 

Blackmon 1997 

Empirical study using data from over 600 managers, investigates 

the link between benchmarking and performance. Asks: To what 
extent have firms adopted benchmarking? And Does benchmarking 

lead to higher performance? 

UK 600 Regression 

analysis 

Regression analysis shows a linkage between benchmarking, improved 

operational performance, and business performance. Results of 
regression analysis show that benchmarking is linked strongly to both 

improved operational performance and business performance. Also, 

learning orientation is linked to benchmarking 

Westphal, 

Galati, and 

Shortell,  

1997 

This study examines legitimacy benefits derived from the forms of 

TQM adoption, by examining institutional and network effects of 

innovation adoption in TQM programmes within general medical 

surgical hospitals from 1985 to 1993. 

USA 5492 Pearson 

Correlation and 

Heckman 

selection model 

Finding suggest that recent theory and research may have under-

specified the organizational consequences of TQM by focusing on 

technical performance benefits without considering differences between 

early and late adopters. Determined that early adopters, motivated by 
technical efficiency gains, are more likely than late adopters to 

customize quality practices to the organization's unique needs or 

capabilities.  

Wilson, and 

Collier, 2000 

The aim was to measure the content, philosophy, and intent of the 

MBNQA. They had three objectives in this study: (1) to develop a 

measurement model and associated constructs and scales, (2) to test 

whether leadership drives the system, and (3) provide better 
insights to directions of causation. 

USA 249 Structural 

equation 

modelling (SEM) 

determined that (1) leadership is the most important driver of the 

system that causes results, (2) that leadership does not have a direct 

effect on financial results, but must influence overall performance 

through the system, (3) information and analysis is the second most 
important category, (4) that process management is twice as important 

when predicting customer satisfaction as when predicting financial 

results, and (5) a modified "within system" set of five MBNQA causal 

relationships is a good predictor of organizational performance.  
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Wong, 2000 The purpose of the study was to understand better how companies 

working together with their suppliers can improve supplier 

satisfaction and how their concerted efforts can affect customer 
satisfaction. 

Hong Kong  Model 

development 

Determined that companies that want to satisfy their customers should 

first try to satisfy their suppliers so as to elicit their fuli support. Results 

also support teachings of supply chain management (SCM), which 
focus on the simultaneous integration ol customer requirements, 

internal processes, and upstream supplier performance. 

Yang, 1994 Research on TQM and human resource management (FIRM) to 

determine whether there is a positive contribution of team-based 

human resources practices to TQM. 

US and 

Japan 

6 Field Study Found a positive contribution of team-based human resources practices 

to TQM. Japanese owned firms did this as standard operating 

procedure, but many American owned firms still followed the 

Taylor/Ford model. This conceptual model shows how FIRM functions 
are integrated into the Japanese production systems. 

Yoo, 1998 Used MBNQA to evaluate TQM in Korea with two primary 

objectives (1) to evaluate the current aspects of quality activities of 

Korean companies, and to recognize the present problems; and (2) 
to suggest the future direction for TQM activities in Korea. 

Korea 92 Survey and mean 

values  

Determined that small and medium firms were weaker in TQM 

compared to large corporations; employee satisfaction was greater in 

service companies than in manufacturing companies; and customer 
focus and satisfaction was higher rated than the other categories. Due to 

the disparity in the highly rated customer satisfaction and the lower 

rated employee satisfaction, this may show that Korean culture may not 

link the two categories.  

Youssef, 1994 Conducted a study based upon empirical data from 165 

manufacturing firms in three industry groups within three sectors of 

the United States: transport equipment, industrial machinery 

equipment, and electronic or electric machinery equipment. 

USA 165 Survey, cluster 

analysis, and 

ANOVA 

Determined that JIT is not just an inventory control mechanism, but an 

integrated philosophy, and that MT and TQM are interdependent. The 

higher JIT level of intensity, the more likely firms would do better in 

overall measures of TQM. Determined that mere existence of JIT does 
not create synergistic benefits alone, and that JIT intensity level 

correlated strongly with overall level of quality in a firm 

Youssef, and 

Zairi, 1995 

Empirical analysis based on analysis of a questionnaire sent to 92 

organizations to verify the applicability of a list of 22 critical 

factors based on MBNQA criteria and the teachings of three TQM 
gurus. Attempts to verify applicability of critical factors based on 

MBNQA, to organizations operating on a global basis. 

Global, US, 

Malaysia, 

Singapore 

92  Results indicate that not all of the 22 critical factors that may be 

relevant in the west are generic to all organisations and/or all cultures 

since the 22 factors found to be critical in the US are also considered to 
be critical in Malaysia and Singapore. Most emphasized are: clear 

mission statement, education, participative management, goal clarity, 

top management steering committee, problem solving, problem 

identification, goal setting, recognition programs, quality circles/ 

improvement programs, SPC cost of quality, and a zero-defect attitude. 
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Author Aim/Goal Country N= Method Results 

Youssef, and 

Zairi, 1996 

Main objective is to examine the networks of relationships between 

suppliers and users in relation to advanced manufacturing 

technology (AMT) and TQM with empirical evidence from 30 
organizations representing 10 suppliers and users. Examines seven 

types of innovation: (1) plastics injection moulding machines, (2) 

CNC machines, (3) computerized information systems, (4) flexible 

manufacturing systems, (5) material handling and supply, (6) 

CAD/CAM, and (7) automated control systems. 

UK  Surveys, compare 

mean scores  

Determined critical factors in effective supplier-customer interactions 

include: (1) the level of newness and complexity in AMT innovation; 

(2) the supplier set up in terms of availability of resources; (3) the 
existence or absence of a manufacturing base; (4) the level of 

technological knowledge and experience in handling similar 

technological innovations; (5) the type of user organization. Found that 

the intensity of communication process increases as level of complexity 

of the AMT innovation increases.  

Youssef, Boyd, 

and Williams' 

1996 

Researched and analysed questionnaires to determine whether 

TQM and responsiveness to customer needs can be separated. How 

strongly is responsiveness related to TQM intensity? Are there 

statistically significant differences in responsiveness among the 

TQM clusters? 

USA 165 Cluster Analysis, 

MANCOVA, 

ANOVA, and 

univariate F-tests 

Determined that a firm's agile and quick response to customer needs 

(internal and external) varies with the intensity of TQM activities. 

Found that firms with high TQM intensity outperform low and 

moderate rated firms in all seven responsiveness variables to include: 

(1) ability to meet production schedules and delivery dates, (2) response 
to short term customer requirements, (3) speed in changing product 

volume, (4) lead times of orders, (5) speed in making product make 

over, (6) time-to-market, and (7) speed in developing new products 

Yusof, and 

Aspinwall, 2000 

Focused on critical success factors (CSF) for TQM using a postal 

survey (questionnaire) from small and medium enterprises (SME) 

to evaluate management leadership; continuous improvement 

system, measurement and feedback, improvement tools and 
techniques, supplier quality assurance, human resource 

development, systems and processes, resources, education & 

training, and work environment and culture.  

UK: with 18 

QS 9000 

and 25 non- 

QS 9000 
firms 

43 SPSS Compare 

means procedure 

Found that management leadership and management-feedback were 

rated as the highest CSF, (2) provide effective and appropriate training 

for employees; (3) measuring results and performance; (4) conducting 

continuous improvement; (5) and adopting a quality assurance system. 
Although measuring results and performance was third, the first two 

CSF5 would not be effective without measures. 

Zairi, and 

Yousef, 1995 

Reviewed the critical literature on factors for TQM success and 

examined self- assessment frameworks for these factors to include 
the Deming Prize, MBNQA,. the Australian Quality Award (AQA). 

This is part one of a 2 part series. See also Youssef and Zairi, 1995.  

Multiple  Survey Three main conclusions: (1) the level of awareness of TQM and its 

impact is limited, particularly in service organizations; (2) there is little 
or no knowledge of TQM in business institutions, which are more 

concerned about short-term business returns.; (3) Fund analysis and 

fund investment institutions do not put pressure on their supplier (other 

businesses) to subscribe to TQM philosophy. 
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Author Aim/Goal Country N= Method Results 

Zhao, Bai, and 

Hui, 2002 

Focused on service quality (SERVQUAL) in China based upon the 

22 items as per Parasuraman's (1985) quality survey instrument. 

Investigates the reliability and applicability of the instrument in a 
different cultural setting and a different industrial environment 

China 273 Survey and factor 

analysis, then gap 

analysis 

Customer opinion was that employees should show more concern and 

be more sympathetic to the customer, do something by the time 

promised, and be more dependable. Employee survey revealed that their 
first priority was keeping accurate records. And a focus group with 

managers determined that the company should provide more training to 

front-line employees to enhance overall customer service skills. 

However data collected did not support the five-dimension structure of 

service quality and reliability in China. 

Zink Dedeke,  

and Voss, 1998 

Completed an empirical survey on "Excellence Centres" from 35 

states within the USA. Develop descriptive statistics that show (1) 
initiators, (2) support of public sector, (3) goals, (4) services 

offered, (5) organization, and (6) structure. 

USA 35 Survey Determined that successful Excellence Centres would normally partner 

with the local Chamber of Commerce to provide training (81%), 
lectures (75%), and discussions on quality at round tables (72%), site 

visits (51%), TQM pilot projects (17%) and simulations (13%). 

Working through Excellence Centres can be of great benefit to 

companies that are actively involved in their communities 

Source: (Baker, 2003) 
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Table A-2: Empirical Articles reviewed by Bou-Llusar et al., (2008) 

Authors Award Approach Main purpose of the paper Main relations found 

Badri et al.  

(2006) 

Baldrige 

Education 

Criteria for 
Performance 

Excellence 

Model 2004 

Causal Approach To empirically test the causal 

relationships in the MBNQA Education 

Performance Excellence Criteria and to 
develop a comprehensive measurement 

model 

Leadership is identified as a driver for all components in the Baldrige System, including 

measurement, analysis and knowledge management, strategic planning, faculty  and staff focus and 

process management. All Baldrige components are significantly linked with organizational outcomes 
as represented by two categories: organizational performance results, and student, stakeholder and 

market focus. 

Bou et al. 

(2005) 

EFQM  

Excellence Model 

1999 

Factorial Approach To provides  new insight and 

understanding of the associations 

bet ween t he EFQM criteria 

Focus on the interrelationship between all the elements in the EFQM Excellence Model and 

conclude that the enablers factor, as a whole, improve results. 

Calvo-Mora et 

al. (2005) 

EFQM 

Excellence Model 

2003 

Causal Approach To analyse the validity and predictive 

power of the EFQM Excellence Model 

adapted to the university sphere and to 

test the relationships implicit in this 
model.  

Establishes the relationship (two by two) between the EFQM criteria (result criteria are adapted to 

university context). The leadership and commitment of the management have a positive influence on 

people management, policy and strategy and partnerships and resources. Policy and strategy have a 

positive influence on people management, partnerships and resources and process management. 
People management has a positive influence on process management. Partnership and resources 

have a positive influence on process management. Process management has a positive influence on 

people results and the centre results. People results have a positive influence on the centre results 

and the student results. Student results have a positive influence on the centre results. The centre 

results have a positive influence on social results. 

Curkovic et 

al. (2000) 

Malcolm 

Baldrige 

National Quality 
Award 1997 

Factorial Approach To assess the MBNQA in terms of its 

ability to capture the major dimensions 

of the unobserved variable known as 
TQM 

MBNQA criteria could be summarized into 4 constructs: TQM strategic systems, TQM operational 

systems, TQM information systems, TQM results. TQM is a second order construct that captures the 

relationships between the four constructs of the MBNQA. 

Dijkstra 
(1997) 

Dutch adaptation 
of the EFQM 

framework 

Factorial Approach To analyse the empirical internal 
structure of the enabler variables. 

The enablers have a common latent factor that causes the positive associations between them. 

Eskildsen 

(1998) 

EFQM 

Excellence Model 

1994 

Causal Approach To describes a quantitative 

Measurement tool which can provide 

management with insightful knowledge 

with regard to TQM practices 

Suggest relationship between people, processes, people results and key performance results. 
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Authors Award Approach Main purpose of the paper Main relations found 

Eskildsen and 

Dahlgaard 

(2000) 

EFQM 

Excellence Model 

1999 

Causal Approach To construct a model for employee 

satisfaction by comparing the EFQM 

Excellence Model and Hackman & 

Oldham’s Work Design Model 

Suggest some linkages between the five enabler criteria and people results. 

Eskildsen, 

Kristensen 

And Juhl 
(2000) 

EFQM 

Excellence Model 

1999 

Causal Approach To analyse the relationships between 

the 9 criteria of the EFQM Excellence 

Model theoretically and then test these 
relations empirically. 

Leadership affects People, Policy and Strategy, and Partnerships and Resources. People, Policy and 

Strategy, and Partnerships and Resources affect Processes. Moreover, People affect People Results, 

and Partnerships and Resources influences Society Results. Processes affect People Results, 
Customers Results, and Society Results. People results and Customers results affect Key 

Performance Results. 

Flynn & 
Saladin 

(2001) 

Malcolm 
Baldrige 

National Quality 

Award 1988, 1992, 

1997 

Causal Approach To test the relationships between 
constructs underlying categories of the 

MBNQA in 3 editions of the model, 

and to assess its development 

They found that each of the three models was relatively strong, indicating that the Baldrige 
frameworks all include robust relationships. 

Ghosh et al. 

(2003) 

Malcolm 

Baldrige 

National Quality 

Award 2000 

Causal Approach To propose and test a structural 

equation model that empirically 

validates the relationships between 

categories of the award.  

Results support the theory underlying the Baldrige award. Leadership is critical in securing a 

customer and market focus and strategic planning. Customer and market focus is a crucial input to 

strategic planning. Strategic planning, mediated by the use of information and analysis and by 

human resources focus, is the driver of process management. Business results are the outcome of this 
planning process. 

Goldstein 

and Schweikhart 

(2002) 

Baldrige Health 

Care Criteria 

1999 

Causal Approach To investigate the extent to which the 

improvement in the 6 first Baldrige 

criteria leads to improved results 

Significant relationships exist among Baldrige categories 1 through 6 (leadership; strategic planning; 

focus on patients, other customer and markets; information and analysis; staff focus; process 

management) and each of the 5 results between category 7 organizational performance results 

(patient and customer satisfaction; health care results; financial and market results; staff and work 
system results; organization-specific results). 

Lee et al.  

(2003) 

Adapted the 

MBNQA 2001 
As 7 quality 

management 

dimensions  

Causal Approach To test the link between MBNQA 

criteria and performance. A survey 
instrument was developed based on the 

specific criteria of the MBNQA 

The modified model supports the general theory behind MBNQA criteria. Better quality results can 

be challenged through “within-the-system” quality drivers and quality information and analysis. 

Meyer and 

Collier 

(2001) 

Malcolm Baldrige 

National Quality 

Award –Health 

Care Criteria 1995 

Causal Approach To test the causal relationships in the 

MBNQA Health Care Pilot Criteria. A 

measurement model is also validated 

Leadership is a driver of all components of the Baldrige System (information and analysis, strategic 

planning, human resource development and management, and process management). Leadership and 

information and analysis are linked with organizational performance resources; while human 

resource development, management and process management link with customer satisfaction. 
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Pannirselva m 

and Ferguson 

(2001) 

Malcolm 

Baldrige 

National Quality 

Award 1993 

Causal App oach To analyse the validity of the proposed 

relationships between the categories in 

the MBNQA, modifying the 

framework, separating customer focus 

and satisfaction into two separate 
constructs. 

Leadership significantly directly or indirectly affects all of the systems constructs, except for 

strategic quality planning and information management, which was not tested in the model. The 

results also indicate that information management, human resources management and customer 

focus have a significant effect on customer satisfaction and business results. A strong focus on 

customers and employees, in addition to effective leadership and information management is clearly 
shown to be essential for organization success. 

Prabhu et al. 

(2000) 

EFQM 

Excellence Model 
1997 

Causal Approach To review any possible associations 

between a company's willingness to 
implement TQM related practices and 

its resulting impact on the company's 

performance 

Demonstrated three partial linkages: a) people and people results; b) leadership and customer results 

and c) people-related issues on operational performance measures (key performance results) 

Reiner (2002) Austrian Quality 

Award 

(comparable to  

The EFQM 
Excellence 

Model) 

Causal Approach To analyse the dependences between 

the EFQM crit eria.  

There is a direct dependence between the criteria. Confirms the central position of Policy and 

strat egy crit erion and t he int errelationships bet ween the enabler criteria, and between t he 

result criteria. T here is no direct relationship between Processes and Customer satis faction or 

bet ween People management and Peop le satis faction.  

Wilson and 
Collier 

(2000) 

Malcolm 
Baldrige 

National Quality 

Award 1995 

Causal Approach To empirically test the Relationships 
between the Baldrige Award 

constructs. 

The underlying theory of the MBNQA is supported. Leadership is the most important driver of 
system performance and affects financial results through systems elements. Information and analysis 

is the second most important category. Process management affects customer satisfaction much 

more than it does financial results. 

Winn and 

Cameron 
(1998) 

Malcolm 

Baldrige 
National Quality 

Award 1992 

Causal Approach To examine the validity of the 

proposed relationships among the 
MBNQA dimensions using data from 

higher education. 

They did not validate the all the relationships in the Baldrige framework, and they use exploratory 

analysis to derive an alternative model that was statistically significant. They present a framework 
showing the direct effects of leadership on each of the four system dimensions and conclude that 

leadership affects the results by mediating effects through the system dimensions. 

Source (Bou-Llusar et al., 2008) 

 

 



Appendix II: ISM Data Records/Tables 

A 271 

Appendix II ISM Data Records/Tables 

Pilot Study–Expert Panel Data Record 

Interpretive Structural Modelling (ISM) is used in complex situations, where the users (expert group) 

concentrates on their understanding and agreement of the elements involved, making subjective 

judgments on existing or absence of relationships between each pair of elements (variables/constructs), 

where the data can then be used to transform unclear, poorly art iculated mental models/systems into well -

defined models/systems that are useful for many purposes.  

Purpose 

The aim of this document is to record the collect ive view of the responders’ data from the seminar that 

will be used to investigate whether each identified construct has a directional relat ionship, a bi-directional 

relationship or no relationship with the other identified constructs (variables). This is facilitated by 

recording the systematic comparison of each pair of variable/construct with each other variable/construct 

to determine what, if any, relat ionship or dependency exists between them.  

After discussion/agreement of the expert panel, the facilitator/researcher records one of four relationship 

choices made by the panel by ticking the appropriate choice from the four alternatives given by inserting 

a  to indicate one of the for relationship alternatives shown. 

The choices are:  means  “Element A” <> depends directly on <> “Element B”  

  means “Element B” <> depends directly on <> “Element A”  

  means “Element A” <> depends directly o  <> “Element B”  

  and also, “Element B” <> depends directly on <> “Element A”. 

None  means there is no relat ionship between Elements “A” and “B”  

This is recorded as shown in the following variables/constructs example of two elements. 

1. Top Management and Leadership depends 

directly on or is being influenced by:  

   None 

1.1  the Wider Community      

Research Study Model Variables / Elements: 

The following are the variab les/construct elements from the TQM literature 
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 Principal Drivers – defined as those variables outside the direct control of the 
organisation.  

 Customers  
 Suppliers  

 Competitors  
 Wider Community  
 Economic Conditions  

 Market Conditions  
 

Enabling Drivers – defined as those variables within the direct control of the 
organisation. 

 Top Management and Leadership  

 Personnel  
 Information and Communication System  

 Processes  
Organisational Results – the resultant variables 

 Product Quality  
 Customer Satisfaction  
 Operational Performance  

 Community Relations  
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Table A-3: Expert Panel Data Record  

Variable / Elements    None 

1. Top Management and Leadership <> depends directly on : 

1-2 Wider Community     

1-3 Economic Conditions     

1-4 Market Conditions      

1-5 Customers      

1-6 Personnel      

1-7 Suppliers      

1-8 Competitors      

1-9 Information and Communication System      

1-10 Processes      

1-11 Product Quality      

1-12 Customer Satisfaction     

1-13 Business Performance      

1-14 Community Relations      

 

2. The Wider Community <> depends directly on:  

2-3 Economic Conditions      

2-4 Market Conditions      

2-5 Customers      

2-6 Personnel      

2-7 Suppliers      

2-8 Competitors      

2-9 Information and Communication System      

2-10 Processes      

2-11 Product Quality      

2-12 Customer Satisfaction      

2-13 Business Performance      

2-14 Community Relations      

      

3. Economic Conditions  <> depend directly on : 

3-4 Market Conditions      

3-5 Customers      

3-6 Personnel     

3-7 Suppliers      

3-8 Competitors      

3-9 Information and Communication System      

3-10 Processes      

3-11 Product Quality      

3-12 Customer Satisfaction      

3-13 Business Performance      

3-16 Community Relations      

 

4. Market Conditions <> depend directly on : 

4-5 Customers      

4-6 Personnel     

4-7 Suppliers      

4-8 Competitors      

4-9 Information and Communication System      

4-10 Processes      

4-12 Product Quality      

4-12 Customer Satisfaction      

4-13 Business Performance      

4-14 Community Relations      

 

5. Customers <> depend directly on: 

5-6 Personnel     

5-7 Suppliers      
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Variable / Elements    None 

5-8 Competitors      

5-9 Information and Communication System      

5-10 Processes      

5-11 Product Quality      

5-12 Customer Satisfaction      

5-13 Business Performance      

5-14 Community Relations      

 

6. Personnel  <> depend directly on:  

6-7 Suppliers     

6-8 Competitors     

6-9 Information and Communication System      

6-10 Processes      

6-11 Product Quality      

6-12 Customer Satisfaction      

6-13 Business Performance      

6-14 Community Relations      

 

7. Suppliers <> depend directly on: 

7-8 Competitors      

7-9 Information and Communication System      

7-10 Processes      

7-11 Product Quality      

7-12 Customer Satisfaction      

7-13 Business Performance      

7-14 Community Relations      

 

8. Competitors  <> depend directly on: 

8-9 Information and Communication System      

8-10 Processes      

8-11 Product Quality      

8-12 Customer Satisfaction      

8-13 Business Performance      

8-14 Community Relations      

 

9. Information and Communication System <> depends directly on: 

9-10 Processes      

9-11 Product Quality      

9-12 Customer Satisfaction      

9-13 Business Performance      

9-14 Community Relations      

 

10. Processes <> depend directly on: 

10-11 Product Quality      

10-12 Customer Satisfaction      

10-13 Business Performance      

10-14 Community Relations      

 

11. Product Quality  <> depends directly on: 

11-12 Customer Satisfaction      

11-13 Business Performance      

11-14 Community Relations      

 

12. Customer Satisfaction <> depends directly on: 

12-13 Business Performance      

12-14 Community Relations      

 

13. Business Performance <> depends directly on: 

13-14 Community Relations     
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Table A-4: Expert Panel ISM Data 

 Participant 1 

(KF) 

Participant 2 

(BJ) 

Participant 3 

(PQ) 

Participant 4 

(SF) 

Participant 5 

(RD) 

Experts 

Results 

    N    N    N    N    N    N 

1-2   1    1    1    1    1    5  

1-3   1   1    1     1    1   2 3  

1-4   1    1    1    1    1    5  

1-5   1    1    1    1    1    5  

1-6   1    1    1    1    1    5  

1-7   1    1    1    1    1    5  

1-8   1    1    1    1    1    5  

1-9   1    1    1    1    1    5  

1-10   1    1    1   1     1   1 4  

1-11   1    1  1     1     1  1 1 3  

1-12   1    1    1    1    1    5  

1-13   1    1    1    1    1    5  

1-14   1    1    1    1    1    5  

2-3   1    1    1    1    1    5  

2-4   1    1    1    1   1     5  

2-5    1   1     1   1   1    1 2 2 

2-6    1   1    1    1     1   3 2 

2-7    1   1    1    1    1    4 1 

2-8    1   1     1    1   1    2 3 

2-9    1    1   1    1    1    3 2 

2-10    1   1     1  1    1    2 1 2 

2-11    1   1    1    1    1    4 1 

2-12    1   1     1   1     1   2 3 

2-13   1    1  1      1     1   3 2 

2-14 1      1    1   1    1   1 2 2  

3-4   1    1    1    1    1    5  

3-5   1    1    1    1    1    5  

3-6   1    1  1      1     1 1  3 1 

3-7   1    1  1    1      1  2  3  

3-8   1    1  1      1    1  1  4  

3-9   1     1    1   1  1    1  2 2 

3-10 1    1    1    1    1    5    

3-11   1    1  1      1    1  1  4  

3-12   1  1    1    1       1 3  1 1 

3-13   1    1    1    1    1    5  

3-14   1  1      1  1     1   2 1 2  

4-5   1    1    1    1    1    5  

4-6   1    1    1    1   1    1 4  

4-7   1    1    1    1    1    5  

4-8   1    1    1    1    1    5  

4-9    1 1      1    1    1  1  3 1 

4-10 1    1      1    1     1 2  2 1 

4-11   1  1      1    1    1  1  4  

4-12   1    1    1    1  1    1  4  

4-13   1    1    1    1    1    5  

4-14   1    1    1    1     1   4 1 

5-6   1    1  1      1  1    2  3  

5-7   1    1    1    1    1    5  

5-8   1    1    1    1    1    5  

5-9   1    1    1    1    1    5  

5-10   1    1    1    1   1    1 4  

511   1    1    1    1    1    5  

5-12   1    1    1   1     1   1 4  

5-13   1    1    1    1   1    1 4  

5-14    1   1   1     1     1  1 2 2 

6-7   1    1    1    1     1   4 1 

6-8   1    1    1    1   1    1 4  

6-9   1    1    1    1    1    5  

6-10   1    1    1    1    1    5  
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 Participant 1 
(KF) 

Participant 2 
(BJ) 

Participant 3 
(PQ) 

Participant 4 
(SF) 

Participant 5 
(RD) 

Experts 
Results 

    N    N    N    N    N    N 

6-11   1    1    1    1    1    5  

6-12   1    1    1    1   1    1 4  

6-13   1    1    1    1   1    1 4  

6-14   1    1    1    1     1   4 1 

7-8    1   1    1    1  1    1  3 1 

7-9  1     1    1    1    1   1 4  

7-10   1    1    1    1  1    1  4  

7-11   1    1    1    1    1    5  

7-12   1    1    1    1  1    1  4  

7-13   1    1    1    1    1    5  

7-14   1    1   1     1     1  1 3 1 

8-9   1    1    1    1  1    1  4  

8-10   1    1    1    1   1    1 4  

8-11   1    1    1    1    1    5  

8-12   1    1    1    1    1    5  

8-13   1    1    1    1    1    5  

8-14   1  1      1    1     1 1  3 1 

9-10 1      1    1    1    1  1  4  

9-11  1     1    1    1   1    2 3  

9-12    1   1    1    1   1    1 3 1 

9-13    1   1    1    1    1   1 3 1 

9-14    1   1   1     1   1    2 2 1 

10-11  1     1    1    1   1    2 3  

10-12  1     1    1    1    1   1 4  

10-13  1     1    1    1   1    2 3  

10-14    1   1   1     1   1    2 2 1 

11-12   1    1    1    1    1    5  

11-13  1     1    1    1   1    2 3  

11-14    1   1    1    1    1    4 1 

12-13  1    1   1      1   1   1 3 1  

12-14    1   1     1   1    1    3 2 

13-14 1    1     1     1     1 2 1 1 1 
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Table A-5: ISM Expert Panel Consolidated+Review+ISM Data 

 Experts Total Review Total Pilot Study 

ISM Data 

    N    N    N 

ISM Matrix Code V A X O 

1-2   5        X  

1-3  2 3   1 1 1   X  

1-4   5        X  

1-5   5        X  

1-6   5        X  

1-7   5        X  

1-8   5        X  

1-9   5        X  

1-10  1 4   2 1   A   

1-11 1 1 3   2 1   A   

1-12   5        X  

1-13   5        X  

1-14   5         O 

2-3   5        X  

2-4   5        X  

2-5  1 2 2   1 2    O 

2-6   3 2   1 2    O 

2-7   4 1   2 1    O 

2-8   2 3   2 1    O 

2-9   3 2    3    O 

2-10  2 1 2   1 2    O 

2-11   4 1   2 1    O 

2-12   2 3   1 2    O 

2-13   3 2   3     O 

2-14 1 2 2    3    X  

3-4   5        X  

3-5   5        X  

3-6 1  3 1 1  1 1    O 

3-7 2  3  1 1 1    X  

3-8 1  4    3    X  

3-9 1  2 2    3    O 

3-10 5        V    

3-11 1  4    3     O 

3-12 3  1 1 2   1    O 

3-13   5        X  

3-14 2 1 2   1 2     O 

4-5   5        X  

4-6  1 4        X  

4-7   5        X  

4-8   5        X  

4-9 1  3 1    3    O 

4-10 2  2 1 1   2    O 

4-11 1  4  1  2     O 

4-12 1  4         O 

4-13   5        X  

4-14   4 1        O 

5-6 2  3    3    X  

5-7   5         O 

5-8   5        X  

5-9   5        X  

5-10  1 4        X  

511   5        X  

5-12  1 4    3    X  

5-13  1 4        X  

5-14  1 2 2   1 2    O 

6-7   4 1        O 

6-8  1 4         O 

6-9   5        X  



Appendix II: ISM Data Records/Tables 

A 278 

 Experts Total Review Total Pilot Study 
ISM Data 

    N    N    N 

ISM Matrix Code V A X O 

6-10   5        X  

6-11   5        X  

6-12  1 4        X  

6-13  1 4        X  

6-14   4 1        O 

7-8 1  3 1   3     O 

7-9  1 4  1  2     O 

7-10 1  4        X  

7-11   5        X  

7-12 1  4        X  

7-13   5        X  

7-14  1 3 1 1  2     O 

8-9 1  4         O 

8-10  1 4         O 

8-11   5        X  

8-12   5         O 

8-13   5        X  

8-14 1  3 1   2 1    O 

9-10 1  4  1  2    X  

9-11  2 3   1 1 1   X  

9-12  1 3 1   1 2    O 

9-13  1 3 1  1  2    O 

9-14  2 2 1    3    O 

10-11  2 3   2 1   A   

10-12  1 4   2 1   A   

10-13  2 3   2 1   A   

10-14  2 2 1  1  2    O 

11-12   5        X  

11-13  2 3   1 2    X  

11-14   4 1   1 2    O 

12-13 1 3 1   2 1   A   

12-14   3 2    3    O 

13-14 2 1 1 1 2  1  V    
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Figure A-3: Downloaded Copy of Survey Questionnaire from SurveyMonkey™  
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Appendix IV Research Data Tables 

Table A-6: MICMAC-All Responses Data 

ELEMENTS 
Strong  
(3) 

Average 
(2) 

Weak 
(1) 

None/N.A 
(0) 

MicMac 

1-2 Top Management/Leadership 79.7% (114) 13.3% (19) 4.2% (6) 2.8% (4) 3 
1-3 Personnel  28.0% (40) 36.4% (52) 27.3% (39) 8.4% (12) 2 
1-4 Customers  29.4% (42) 25.2% (36) 28.7% (41) 16.8% (24) 3 

1-5 Suppliers  17.5% (25) 37.8% (54) 29.4% (42) 15.4% (22) 2 
1-6 Wider /Local Community  20.3% (29) 28.7% (41) 32.9% (47) 18.2% (26) 1 

1-7 Competitors 14.0% (20) 26.6% (38) 33.6% (48) 25.9% (37) 1 
1-8 Economic Conditions  18.2% (26) 18.9% (27) 37.1% (53) 25.9% (37) 1 
1-9 Market Conditions 15.4% (22) 21.7% (31) 34.3% (49) 28.7% (41) 1 

1-10 Environmental Conditions  14.7% (21) 19.6% (28) 32.9% (47) 32.9% (47) 0 
1-11 Info/ Communication System 22.4% (32) 40.6% (58) 23.1% (33) 14.0% (20) 2 

1-12 Processes 25.2% (36) 32.2% (46) 28.7% (41) 14.0% (20) 2 
1-13 Product Quality  30.8% (44) 33.6% (48) 26.6% (38) 9.1% (13) 2 
1-14 Customer Satisfaction 35.7% (51) 28.0% (40) 23.1% (33) 13.3% (19) 3 

1-15 Organisational Performance  43.4% (62) 38.5% (55) 13.3% (19) 4.9% (7) 3 
1-16 Community Relations  25.2% (36) 31.5% (45) 31.5% (45) 11.9% (17) 2 

2-1 Investors/Shareholders/Owners  42.0% (60) 39.2% (56) 10.5% (15) 8.4% (12) 3 
2-3 Personnel  76.2% (109) 19.6% (28) 4.2% (6) 0.0% (0) 3 
2-4 Customers  44.8% (64) 37.1% (53) 12.6% (18) 5.6% (8) 3 

2-5 Suppliers  45.5% (65) 35.0% (50) 17.5% (25) 2.1% (3) 3 
2-6 Wider /Local Community  22.4% (32) 40.6% (58) 26.6% (38) 10.5% (15) 2 

2-7 Competitors 25.9% (37) 31.5% (45) 25.9% (37) 16.8% (24) 2 
2-8 Economic Conditions  11.2% (16) 24.5% (35) 39.2% (56) 25.2% (36) 1 

2-9 Market Conditions 12.6% (18) 26.6% (38) 37.1% (53) 23.8% (34) 1 
2-10 Environmental Conditions  13.3% (19) 28.7% (41) 32.9% (47) 25.2% (36) 1 
2-11 Info/Communication System 51.0% (73) 39.2% (56) 8.4% (12) 1.4% (2) 3 

2-12 Processes 58.7% (84) 31.5% (45) 5.6% (8) 4.2% (6) 3 
2-13 Product Quality  58.0% (83) 29.4% (42) 9.8% (14) 2.8% (4) 3 

2-14 Customer Satisfaction 48.3% (69) 32.2% (46) 17.5% (25) 2.1% (3) 3 

2-15 Organisational Performance  69.9% (100) 26.6% (38) 3.5% (5) 0.0% (0) 3 
2-16 Community Relations  33.6% (48) 44.8% (64) 18.2% (26) 3.5% (5) 2 

3-1 Investors/Shareholders/Owners  7.7% (11) 31.5% (45) 37.8% (54) 23.1% (33) 1 
3-2 Top Management/Leadership 18.9% (27) 46.9% (67) 26.6% (38) 7.7% (11) 2 

3-4 Customers  45.5% (65) 37.8% (54) 13.3% (19) 3.5% (5) 3 
3-5 Suppliers  19.6% (28) 38.5% (55) 35.7% (51) 6.3% (9) 2 
3-6 Wider /Local Community  14.0% (20) 37.8% (54) 33.6% (48) 14.7% (21) 2 

3-7 Competitors 5.6% (8) 27.3% (39) 38.5% (55) 28.7% (41) 1 
3-8 Economic Conditions  2.1% (3) 16.8% (24) 39.2% (56) 42.0% (60) 0 

3-9 Market Conditions 1.4% (2) 17.5% (25) 42.7% (61) 38.5% (55) 1 
3-10 Environmental Conditions  7.0% (10) 27.3% (39) 35.7% (51) 30.1% (43) 1 
3-11 Info/Communication System 16.1% (23) 49.0% (70) 28.7% (41) 6.3% (9) 2 

3-12 Processes 37.8% (54) 43.4% (62) 16.8% (24) 2.1% (3) 2 
3-13 Product Quality  63.6% (91) 25.9% (37) 9.1% (13) 1.4% (2) 3 

3-14 Customer Satisfaction 61.5% (88) 32.2% (46) 5.6% (8) 0.7% (1) 3 

3-15 Organisational Performance  53.1% (76) 35.7% (51) 10.5% (15) 0.7% (1) 3 
3-16 Community Relations  20.3% (29) 39.9% (57) 30.1% (43) 9.8% (14) 2 

4-1 Investors/Shareholders/Owners  42.7% (61) 30.1% (43) 17.5% (25) 9.8% (14) 3 
4-2 Top Management/Leadership 41.3% (59) 35.0% (50) 16.1% (23) 7.7% (11) 3 

4-3 Personnel  25.9% (37) 46.2% (66) 19.6% (28) 8.4% (12) 2 
4-5 Suppliers  7.0% (10) 30.8% (44) 40.6% (58) 21.7% (31) 1 
4-6 Wider /Local Community  8.4% (12) 38.5% (55) 37.1% (53) 16.1% (23) 2 

4-7 Competitors 25.2% (36) 31.5% (45) 22.4% (32) 21.0% (30) 2 
4-8 Economic Conditions  18.9% (27) 26.6% (38) 29.4% (42) 25.2% (36) 1 

4-9 Market Conditions 24.5% (35) 32.2% (46) 23.8% (34) 19.6% (28) 2 
4-10 Environmental Conditions  10.5% (15) 25.9% (37) 37.8% (54) 25.9% (37) 1 
4-11 Info/Communication System 9.1% (13) 32.9% (47) 32.9% (47) 25.2% (36) 1 
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ELEMENTS 
Strong  
(3) 

Average 
(2) 

Weak 
(1) 

None/N.A 
(0) 

MicMac 

4-12 Processes 15.4% (22) 42.7% (61) 25.2% (36) 16.8% (24) 2 
4-13 Product Quality  41.3% (59) 35.7% (51) 12.6% (18) 10.5% (15) 3 
4-14 Customer Satisfaction 61.5% (88) 22.4% (32) 6.3% (9) 9.8% (14) 3 

4-15 Organisational Performance  21.7% (31) 39.9% (57) 25.2% (36) 13.3% (19) 2 

4-16 Community Relations  18.9% (27) 33.6% (48) 28.0% (40) 19.6% (28) 2 

5-1 Investors/Shareholders/Owners  7.7% (11) 33.6% (48) 37.1% (53) 21.7% (31) 1 
5-2 Top Management/Leadership 16.1% (23) 37.1% (53) 34.3% (49) 12.6% (18) 2 
5-3 Personnel  4.9% (7) 42.0% (60) 35.0% (50) 18.2% (26) 2 

5-4 Customers  14.0% (20) 28.7% (41) 34.3% (49) 23.1% (33) 1 
5-6 Wider /Local Community  3.5% (5) 23.8% (34) 44.1% (63) 28.7% (41) 1 

5-7 Competitors 8.4% (12) 34.3% (49) 36.4% (52) 21.0% (30) 1 

5-8 Economic Conditions  6.3% (9) 26.6% (38) 37.8% (54) 29.4% (42) 1 
5-9 Market Conditions 7.7% (11) 30.1% (43) 39.2% (56) 23.1% (33) 1 

5-10 Environmental Conditions  4.9% (7) 22.4% (32) 41.3% (59) 31.5% (45) 1 
5-11 Info/Communication System 6.3% (9) 30.8% (44) 39.2% (56) 23.8% (34) 1 

5-12 Processes 11.9% (17) 36.4% (52) 34.3% (49) 17.5% (25) 2 
5-13 Product Quality  44.8% (64) 35.7% (51) 11.2% (16) 8.4% (12) 3 
5-14 Customer Satisfaction 31.5% (45) 41.3% (59) 17.5% (25) 9.8% (14) 2 

5-15 Organisational Performance  15.4% (22) 42.7% (61) 26.6% (38) 15.4% (22) 2 

5-16 Community Relations  4.9% (7) 22.4% (32) 44.1% (63) 28.7% (41) 1 

6-1 Investors/Shareholders/Owners  16.8% (24) 35.7% (51) 31.5% (45) 16.1% (23) 2 
6-2 Top Management/Leadership 16.8% (24) 32.2% (46) 35.7% (51) 15.4% (22) 1 
6-3 Personnel  11.9% (17) 25.9% (37) 39.9% (57) 22.4% (32) 1 

6-4 Customers  16.1% (23) 35.7% (51) 30.8% (44) 17.5% (25) 2 
6-5 Suppliers  4.2% (6) 25.2% (36) 42.7% (61) 28.0% (40) 1 

6-7 Competitors 9.1% (13) 33.6% (48) 39.2% (56) 18.2% (26) 1 

6-8 Economic Conditions  12.6% (18) 32.2% (46) 35.0% (50) 20.3% (29) 1 

6-9 Market Conditions 16.1% (23) 29.4% (42) 39.2% (56) 15.4% (22) 1 
6-10 Environmental Conditions  16.8% (24) 30.1% (43) 34.3% (49) 18.9% (27) 1 
6-11 Info/Communication System 5.6% (8) 15.4% (22) 44.8% (64) 34.3% (49) 1 

6-12 Processes 3.5% (5) 21.7% (31) 45.5% (65) 29.4% (42) 1 
6-13 Product Quality  11.9% (17) 21.0% (30) 40.6% (58) 26.6% (38) 1 

6-14 Customer Satisfaction 11.2% (16) 28.7% (41) 33.6% (48) 26.6% (38) 1 
6-15 Organisational Performance  5.6% (8) 22.4% (32) 46.9% (67) 25.2% (36) 1 

6-16 Community Relations  33.6% (48) 32.9% (47) 22.4% (32) 11.2% (16) 3 

7-1 Investors/Shareholders/Owners  26.6% (38) 35.7% (51) 18.2% (26) 19.6% (28) 2 
7-2 Top Management/Leadership 33.6% (48) 37.1% (53) 13.3% (19) 16.1% (23) 2 

7-3 Personnel  4.9% (7) 38.5% (55) 30.8% (44) 25.9% (37) 2 
7-4 Customers  32.9% (47) 38.5% (55) 9.8% (14) 18.9% (27) 2 
7-5 Suppliers  16.1% (23) 32.2% (46) 31.5% (45) 20.3% (29) 2 

7-6 Wider /Local Community  4.9% (7) 21.0% (30) 52.4% (75) 21.7% (31) 1 

7-8 Economic Conditions  6.3% (9) 32.2% (46) 34.3% (49) 27.3% (39) 1 

7-9 Market Conditions 20.3% (29) 34.3% (49) 29.4% (42) 16.1% (23) 2 
7-10 Environmental Conditions  2.8% (4) 23.1% (33) 43.4% (62) 30.8% (44) 1 
7-11 Info/Communication System 4.9% (7) 23.8% (34) 40.6% (58) 30.8% (44) 1 

7-12 Processes 9.1% (13) 32.9% (47) 36.4% (52) 21.7% (31) 1 
7-13 Product Quality  29.4% (42) 33.6% (48) 19.6% (28) 17.5% (25) 2 

7-14 Customer Satisfaction 27.3% (39) 36.4% (52) 19.6% (28) 16.8% (24) 2 
7-15 Organisational Performance  16.8% (24) 43.4% (62) 20.3% (29) 19.6% (28) 2 

7-16 Community Relations  9.1% (13) 23.1% (33) 44.1% (63) 23.8% (34) 1 

8-1 Investors/Shareholders/Owners  62.9% (90) 18.2% (26) 11.9% (17) 7.0% (10) 3 
8-2 Top Management/Leadership 52.4% (75) 30.1% (43) 10.5% (15) 7.0% (10) 3 

8-3 Personnel  21.7% (31) 44.8% (64) 22.4% (32) 11.2% (16) 2 
8-4 Customers  57.3% (82) 28.7% (41) 6.3% (9) 7.7% (11) 3 
8-5 Suppliers  39.9% (57) 39.2% (56) 11.9% (17) 9.1% (13) 3 

8-6 Wider /Local Community  28.7% (41) 41.3% (59) 21.0% (30) 9.1% (13) 2 

8-7 Competitors 42.0% (60) 35.0% (50) 11.2% (16) 11.9% (17) 3 

8-9 Market Conditions 61.5% (88) 29.4% (42) 7.0% (10) 2.1% (3) 3 
8-10 Environmental Conditions  17.5% (25) 34.3% (49) 34.3% (49) 14.0% (20) 2 
8-11 Info/Communication System 15.4% (22) 32.2% (46) 39.9% (57) 12.6% (18) 1 
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ELEMENTS 
Strong  
(3) 

Average 
(2) 

Weak 
(1) 

None/N.A 
(0) 

MicMac 

8-12 Processes 14.7% (21) 35.0% (50) 38.5% (55) 11.9% (17) 1 
8-13 Product Quality  17.5% (25) 35.7% (51) 34.3% (49) 12.6% (18) 2 
8-14 Customer Satisfaction 20.3% (29) 31.5% (45) 34.3% (49) 14.0% (20) 1 

8-15 Organisational Performance  32.9% (47) 37.8% (54) 20.3% (29) 9.1% (13) 2 

8-16 Community Relations  9.1% (13) 30.8% (44) 44.8% (64) 15.4% (22) 1 

9-1 Investors/Shareholders/Owners  58.0% (83) 20.3% (29) 12.6% (18) 9.1% (13) 3 
9-2 Top Management/Leadership 58.7% (84) 21.0% (30) 11.2% (16) 9.1% (13) 3 
9-3 Personnel  20.3% (29) 42.7% (61) 22.4% (32) 14.7% (21) 2 

9-4 Customers  50.3% (72) 27.3% (39) 11.9% (17) 10.5% (15) 3 
9-5 Suppliers  37.8% (54) 41.3% (59) 12.6% (18) 8.4% (12) 2 

9-6 Wider /Local Community  18.9% (27) 40.6% (58) 28.7% (41) 11.9% (17) 2 

9-7 Competitors 44.8% (64) 32.9% (47) 13.3% (19) 9.1% (13) 3 
9-8 Economic Conditions  46.2% (66) 33.6% (48) 10.5% (15) 9.8% (14) 3 

9-10 Environmental Conditions  9.1% (13) 25.2% (36) 43.4% (62) 22.4% (32) 1 
9-11 Info/Communication System 9.1% (13) 31.5% (45) 38.5% (55) 21.0% (30) 1 

9-12 Processes 11.2% (16) 37.8% (54) 33.6% (48) 17.5% (25) 2 
9-13 Product Quality  18.2% (26) 39.2% (56) 28.0% (40) 14.7% (21) 2 
9-14 Customer Satisfaction 17.5% (25) 46.9% (67) 22.4% (32) 13.3% (19) 2 

9-15 Organisational Performance  28.0% (40) 38.5% (55) 20.3% (29) 13.3% (19) 2 

9-16 Community Relations  7.0% (10) 28.0% (40) 38.5% (55) 26.6% (38) 1 

10-1 Investors/Shareholders/Owners  25.9% (37) 30.8% (44) 31.5% (45) 11.9% (17) 1 
10-2 Top Management/Leadership 25.9% (37) 37.8% (54) 28.0% (40) 8.4% (12) 2 
10-3 Personnel 16.1% (23) 32.2% (46) 39.2% (56) 12.6% (18) 1 

10-4 Customers  19.6% (28) 36.4% (52) 31.5% (45) 12.6% (18) 2 
10-5 Suppliers  12.6% (18) 43.4% (62) 33.6% (48) 10.5% (15) 2 

10-6 Wider /Local Community 23.1% (33) 39.2% (56) 28.7% (41) 9.1% (13) 2 

10-7 Competitors 18.2% (26) 31.5% (45) 35.7% (51) 14.7% (21) 1 

10-8 Economic Conditions  17.5% (25) 37.1% (53) 35.0% (50) 10.5% (15) 2 
10-9 Market Conditions 13.3% (19) 31.5% (45) 40.6% (58) 14.7% (21) 1 
10-11 Info/Communication System 5.6% (8) 20.3% (29) 44.1% (63) 30.1% (43) 1 

10-12 Processes 9.1% (13) 36.4% (52) 37.1% (53) 17.5% (25) 1 
10-13 Product Quality  12.6% (18) 31.5% (45) 37.1% (53) 18.9% (27) 1 

10-14 Customer Satisfaction 9.8% (14) 32.9% (47) 38.5% (55) 18.9% (27) 1 
10-15 Organisational Performance  13.3% (19) 33.6% (48) 38.5% (55) 14.7% (21) 1 

10-16 Community Relations  17.5% (25) 31.5% (45) 33.6% (48) 17.5% (25) 1 

11-1 Investors/Shareholders/Owners  21.7% (31) 36.4% (52) 29.4% (42) 12.6% (18) 2 
11-2 Top Management/Leadership 45.5% (65) 35.0% (50) 13.3% (19) 6.3% (9) 3 

11-3 Personnel 47.6% (68) 35.0% (50) 14.0% (20) 3.5% (5) 3 
11-4 Customers  36.4% (52) 35.7% (51) 18.2% (26) 9.8% (14) 3 
11-5 Suppliers  25.2% (36) 38.5% (55) 23.8% (34) 12.6% (18) 2 

11-6 Wider /Local Community 11.9% (17) 29.4% (42) 38.5% (55) 20.3% (29) 1 

11-7 Competitors 12.6% (18) 27.3% (39) 35.0% (50) 25.2% (36) 1 

11-8 Economic Conditions  5.6% (8) 21.7% (31) 37.1% (53) 35.7% (51) 1 
11-9 Market Conditions 2.1% (3) 27.3% (39) 37.1% (53) 33.6% (48) 1 
11-10 Environmental Conditions  3.5% (5) 16.8% (24) 38.5% (55) 41.3% (59) 0 

11-12 Processes 43.4% (62) 36.4% (52) 14.7% (21) 5.6% (8) 3 
11-13 Product Quality  30.1% (43) 43.4% (62) 18.2% (26) 8.4% (12) 2 

11-14 Customer Satisfaction 38.5% (55) 37.8% (54) 17.5% (25) 6.3% (9) 3 
11-15 Organisational Performance  42.7% (61) 44.1% (63) 9.1% (13) 4.2% (6) 2 

11-16 Community Relations  21.7% (31) 25.9% (37) 37.1% (53) 15.4% (22) 1 

12-1 Investors/Shareholders/Owners  20.3% (29) 37.1% (53) 26.6% (38) 16.1% (23) 2 
12-2 Top Management/Leadership 40.6% (58) 38.5% (55) 11.9% (17) 9.1% (13) 3 

12-3 Personnel 54.5% (78) 30.1% (43) 10.5% (15) 4.9% (7) 3 
12-4 Customers  37.8% (54) 33.6% (48) 14.0% (20) 14.7% (21) 3 
12-5 Suppliers  33.6% (48) 37.8% (54) 17.5% (25) 11.2% (16) 2 

12-6 Wider /Local Community 10.5% (15) 29.4% (42) 37.1% (53) 23.1% (33) 1 

12-7 Competitors 15.4% (22) 31.5% (45) 30.1% (43) 23.1% (33) 2 

12-8 Economic Conditions  7.0% (10) 18.2% (26) 37.8% (54) 37.1% (53) 1 
12-9 Market Conditions 4.9% (7) 22.4% (32) 39.9% (57) 32.9% (47) 1 
12-10 Environmental Conditions  7.0% (10) 25.2% (36) 37.8% (54) 30.1% (43) 1 
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ELEMENTS 
Strong  
(3) 

Average 
(2) 

Weak 
(1) 

None/N.A 
(0) 

MicMac 

12-11 Info/Communication System 29.4% (42) 39.9% (57) 15.4% (22) 15.4% (22) 2 
12-13 Product Quality  70.6% (101) 19.6% (28) 7.0% (10) 2.8% (4) 3 
12-14 Customer Satisfaction 62.2% (89) 26.6% (38) 8.4% (12) 2.8% (4) 3 

12-15 Organisational Performance  66.4% (95) 23.1% (33) 6.3% (9) 4.2% (6) 3 

12-16 Community Relations  13.3% (19) 23.8% (34) 44.1% (63) 18.9% (27) 1 

13-1 Investors/Shareholders/Owners  49.7% (71) 29.4% (42) 9.8% (14) 11.2% (16) 3 
13-2 Top Management/Leadership 58.0% (83) 25.9% (37) 9.8% (14) 6.3% (9) 3 
13-3 Personnel 47.6% (68) 30.8% (44) 14.0% (20) 7.7% (11) 3 

13-4 Customers  77.6% (111) 13.3% (19) 3.5% (5) 5.6% (8) 3 
13-5 Suppliers  44.1% (63) 31.5% (45) 14.7% (21) 9.8% (14) 3 

13-6 Wider /Local Community 24.5% (35) 28.7% (41) 34.3% (49) 12.6% (18) 1 

13-7 Competitors 43.4% (62) 35.7% (51) 8.4% (12) 12.6% (18) 3 
13-8 Economic Conditions  10.5% (15) 24.5% (35) 35.7% (51) 29.4% (42) 1 

13-9 Market Conditions 12.6% (18) 31.5% (45) 31.5% (45) 24.5% (35) 1 
13-10 Environmental Conditions  12.6% (18) 20.3% (29) 35.7% (51) 31.5% (45) 1 

13-11 Info/Communication System 20.3% (29) 26.6% (38) 31.5% (45) 21.7% (31) 1 
13-12 Processes 48.3% (69) 32.2% (46) 10.5% (15) 9.1% (13) 3 
13-14 Customer Satisfaction 85.3% (122) 9.1% (13) 1.4% (2) 4.2% (6) 3 

13-15 Organisational Performance  63.6% (91) 26.6% (38) 4.2% (6) 5.6% (8) 3 

13-16 Community Relations  24.5% (35) 30.8% (44) 29.4% (42) 15.4% (22) 2 

14-1 Investors/Shareholders/Owners  65.7% (94) 18.2% (26) 8.4% (12) 7.7% (11) 3 
14-2 Top Management/Leadership 68.5% (98) 22.4% (32) 4.9% (7) 4.2% (6) 3 
14-3 Personnel 50.3% (72) 33.6% (48) 10.5% (15) 5.6% (8) 3 

14-4 Customers  73.4% (105) 11.9% (17) 3.5% (5) 11.2% (16) 3 
14-5 Suppliers  32.2% (46) 40.6% (58) 18.2% (26) 9.1% (13) 2 

14-6 Wider /Local Community 25.2% (36) 26.6% (38) 30.8% (44) 17.5% (25) 1 

14-7 Competitors 40.6% (58) 32.2% (46) 14.7% (21) 12.6% (18) 3 

14-8 Economic Conditions  13.3% (19) 25.9% (37) 36.4% (52) 24.5% (35) 1 
14-9 Market Conditions 18.9% (27) 31.5% (45) 25.9% (37) 23.8% (34) 2 
14-10 Environmental Conditions  8.4% (12) 25.9% (37) 35.0% (50) 30.8% (44) 1 

14-11 Info/Communication System 24.5% (35) 29.4% (42) 26.6% (38) 19.6% (28) 2 
14-12 Processes 51.0% (73) 28.7% (41) 10.5% (15) 9.8% (14) 3 

14-13 Product Quality  60.8% (87) 24.5% (35) 6.3% (9) 8.4% (12) 3 
14-15 Organisational Performance  62.2% (89) 25.9% (37) 7.0% (10) 4.9% (7) 3 

14-16 Community Relations  28.0% (40) 26.6% (38) 30.8% (44) 14.7% (21) 1 

15-1 Investors/Shareholders/Owners  66.4% (95) 18.2% (26) 7.7% (11) 7.7% (11) 3 
15-2 Top Management/Leadership 68.5% (98) 18.2% (26) 8.4% (12) 4.9% (7) 3 

15-3 Personnel 51.7% (74) 37.8% (54) 6.3% (9) 4.2% (6) 3 
15-4 Customers  49.7% (71) 32.9% (47) 9.1% (13) 8.4% (12) 3 
15-5 Suppliers  30.8% (44) 33.6% (48) 24.5% (35) 11.2% (16) 2 

15-6 Wider /Local Community 14.7% (21) 33.6% (48) 38.5% (55) 13.3% (19) 1 

15-7 Competitors 32.2% (46) 35.0% (50) 16.8% (24) 16.1% (23) 2 

15-8 Economic Conditions  8.4% (12) 29.4% (42) 37.8% (54) 24.5% (35) 1 
15-9 Market Conditions 11.9% (17) 26.6% (38) 37.1% (53) 24.5% (35) 1 
15-10 Environmental Conditions  5.6% (8) 21.7% (31) 42.7% (61) 30.1% (43) 1 

15-11 Info/Communication System 20.3% (29) 39.2% (56) 24.5% (35) 16.1% (23) 2 
15-12 Processes 45.5% (65) 35.0% (50) 11.2% (16) 8.4% (12) 3 

15-13 Product Quality  54.5% (78) 32.2% (46) 7.0% (10) 6.3% (9) 3 
15-14 Customer Satisfaction 62.9% (90) 27.3% (39) 6.3% (9) 3.5% (5) 3 

15-16 Community Relations  18.2% (26) 20.3% (29) 21.7% (31) 39.9% (57) 0 

16-1 Investors/Shareholders/Owners  30.1% (43) 33.6% (48) 23.8% (34) 12.6% (18) 2 
16-2 Top Management/Leadership 31.5% (45) 42.0% (60) 17.5% (25) 9.1% (13) 2 

16-3 Personnel 18.2% (26) 33.6% (48) 36.4% (52) 11.9% (17) 1 
16-4 Customers  21.7% (31) 34.3% (49) 28.0% (40) 16.1% (23) 2 
16-5 Suppliers  7.7% (11) 28.0% (40) 44.1% (63) 20.3% (29) 1 

16-6 Wider /Local Community 36.4% (52) 30.8% (44) 22.4% (32) 10.5% (15) 3 

16-7 Competitors 11.9% (17) 30.8% (44) 40.6% (58) 16.8% (24) 1 

16-8 Economic Conditions  5.6% (8) 22.4% (32) 39.2% (56) 32.9% (47) 1 
16-9 Market Conditions 6.3% (9) 19.6% (28) 45.5% (65) 28.7% (41) 1 
16-10 Environmental Conditions  9.1% (13) 25.2% (36) 37.8% (54) 28.0% (40) 1 
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ELEMENTS 
Strong  
(3) 

Average 
(2) 

Weak 
(1) 

None/N.A 
(0) 

MicMac 

16-11 Info/Communication System 9.1% (13) 22.4% (32) 36.4% (52) 32.2% (46) 1 
16-12 Processes 7.0% (10) 28.0% (40) 42.7% (61) 22.4% (32) 1 
16-13 Product Quality  9.8% (14) 28.7% (41) 37.8% (54) 23.8% (34) 1 

16-14 Customer Satisfaction 16.8% (24) 32.2% (46) 37.1% (53) 14.0% (20) 1 

16-15 Organisational Performance  7.7% (11) 28.0% (40) 24.5% (35) 39.9% (57) 0 
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Table A-7: MICMAC For-Profit Responses Data (98)  

Element 
Strong  
(3) 

Average 
(2) 

Weak 
(1) 

None/N.A 
(0) 

MICMAC 

1-2 Top Management/Leadership  80.6% (79) 14.3% (14) 5.1% (5) 0.0% (0) 3 

1-3 Personnel  34.7% (34) 32.7% (32) 27.6% (27) 5.1% (5) 3 
1-4 Customers  27.6% (27) 29.6% (29) 30.6% (30) 12.2% (12) 1 
1-5 Suppliers  21.4% (21) 35.7% (35) 30.6% (30) 12.2% (12) 2 

1-6 Wider /Local Community  13.3% (13) 31.6% (31) 36.7% (36) 18.4% (18) 1 
1-7 Competitors 14.3% (14) 26.5% (26) 38.8% (38) 20.4% (20) 1 
1-8 Economic Conditions  15.3% (15) 19.4% (19) 39.8% (39) 25.5% (25) 1 
1-9 Market Conditions 17.3% (17) 21.4% (21) 35.7% (35) 25.5% (25) 1 
1-10 Environmental Conditions  12.2% (12) 20.4% (20) 34.7% (34) 32.7% (32) 1 
1-11 Info/Communication System 25.5% (25) 36.7% (36) 26.5% (26) 11.2% (11) 2 
1-12 Processes 31.6% (31) 30.6% (30) 26.5% (26) 11.2% (11) 3 

1-13 Product Quality  36.7% (36) 30.6% (30) 28.6% (28) 4.1% (4) 3 
1-14 Customer Satisfaction  38.8% (38) 27.6% (27) 24.5% (24) 9.2% (9) 3 
1-15 Organisational Performance  49.0% (48) 35.7% (35) 13.3% (13) 2.0% (2) 3 

1-16 Community Relations  20.4% (20) 38.8% (38) 31.6% (31) 9.2% (9) 2 
2-1 Investors/Shareholders/Owners  46.9% (46) 36.7% (36) 9.2% (9) 7.1% (7) 3 

2-3 Personnel  80.6% (79) 15.3% (15) 4.1% (4) 0.0% (0) 3 
2-4 Customers  52.0% (51) 32.7% (32) 12.2% (12) 3.1% (3) 3 
2-5 Suppliers  51.0% (50) 35.7% (35) 12.2% (12) 1.0% (1) 3 

2-6 Wider /Local Community  23.5% (23) 35.7% (35) 28.6% (28) 12.2% (12) 2 
2-7 Competitors 28.6% (28) 35.7% (35) 25.5% (25) 10.2% (10) 2 

2-8 Economic Conditions  12.2% (12) 23.5% (23) 35.7% (35) 28.6% (28) 1 
2-9 Market Conditions 17.3% (17) 25.5% (25) 33.7% (33) 23.5% (23) 1 
2-10 Environmental Conditions  16.3% (16) 23.5% (23) 31.6% (31) 28.6% (28) 1 

2-11 Info/Communication System 58.2% (57) 35.7% (35) 5.1% (5) 1.0% (1) 3 
2-12 Processes 62.2% (61) 27.6% (27) 7.1% (7) 3.1% (3) 3 
2-13 Product Quality  63.3% (62) 26.5% (26) 10.2% (10) 0.0% (0) 3 

2-14 Customer Satisfaction  56.1% (55) 27.6% (27) 16.3% (16) 0.0% (0) 3 
2-15 Organisational Performance  75.5% (74) 21.4% (21) 3.1% (3) 0.0% (0) 3 
2-16 Community Relations  33.7% (33) 42.9% (42) 18.4% (18) 5.1% (5) 2 
3-1 Investors/Shareholders/Owners  9.2% (9) 31.6% (31) 37.8% (37) 21.4% (21) 1 
3-2 Top Management/Leadership  19.4% (19) 46.9% (46) 28.6% (28) 5.1% (5) 2 
3-4 Customers  51.0% (50) 33.7% (33) 13.3% (13) 2.0% (2) 3 
3-5 Suppliers  25.5% (25) 36.7% (36) 33.7% (33) 4.1% (4) 2 
3-6 Wider /Local Community  10.2% (10) 37.8% (37) 34.7% (34) 17.3% (17) 2 
3-7 Competitors 6.1% (6) 29.6% (29) 39.8% (39) 24.5% (24) 1 
3-8 Economic Conditions  2.0% (2) 16.3% (16) 36.7% (36) 44.9% (44) 0 
3-9 Market Conditions 1.0% (1) 20.4% (20) 39.8% (39) 38.8% (38) 1 
3-10 Environmental Conditions  9.2% (9) 25.5% (25) 31.6% (31) 33.7% (33) 0 

3-11 Info/Communication System 14.3% (14) 49.0% (48) 29.6% (29) 7.1% (7) 2 
3-12 Processes 40.8% (40) 39.8% (39) 17.3% (17) 2.0% (2) 3 
3-13 Product Quality  66.3% (65) 25.5% (25) 7.1% (7) 1.0% (1) 3 

3-14 Customer Satisfaction  62.2% (61) 31.6% (31) 5.1% (5) 1.0% (1) 3 
3-15 Organisational Performance  59.2% (58) 30.6% (30) 9.2% (9) 1.0% (1) 3 

3-16 Community Relations  14.3% (14) 40.8% (40) 31.6% (31) 13.3% (13) 2 
4-1 Investors/Shareholders/Owners  43.9% (43) 31.6% (31) 21.4% (21) 3.1% (3) 3 
4-2 Top Management/Leadership  46.9% (46) 36.7% (36) 13.3% (13) 3.1% (3) 3 

4-3 Personnel  24.5% (24) 50.0% (49) 21.4% (21) 4.1% (4) 2 
4-5 Suppliers  10.2% (10) 32.7% (32) 40.8% (40) 16.3% (16) 1 
4-6 Wider /Local Community  7.1% (7) 36.7% (36) 42.9% (42) 13.3% (13) 1 

4-7 Competitors 30.6% (30) 34.7% (34) 22.4% (22) 12.2% (12) 2 
4-8 Economic Conditions  20.4% (20) 28.6% (28) 27.6% (27) 23.5% (23) 2 

4-9 Market Conditions 27.6% (27) 36.7% (36) 19.4% (19) 16.3% (16) 2 
4-10 Environmental Conditions  10.2% (10) 25.5% (25) 41.8% (41) 22.4% (22) 1 
4-11 Info/Communication System 7.1% (7) 35.7% (35) 36.7% (36) 20.4% (20) 1 

4-12 Processes 17.3% (17) 42.9% (42) 27.6% (27) 12.2% (12) 2 
4-13 Product Quality  44.9% (44) 35.7% (35) 12.2% (12) 7.1% (7) 3 
4-14 Customer Satisfaction  65.3% (64) 23.5% (23) 9.2% (9) 2.0% (2) 3 
4-15 Organisational Performance  23.5% (23) 43.9% (43) 24.5% (24) 8.2% (8) 2 
4-16 Community Relations  16.3% (16) 34.7% (34) 29.6% (29) 19.4% (19) 2 
5-1 Investors/Shareholders/Owners  10.2% (10) 30.6% (30) 38.8% (38) 20.4% (20) 1 
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Element 
Strong  
(3) 

Average 
(2) 

Weak 
(1) 

None/N.A 
(0) 

MICMAC 

5-2 Top Management/Leadership  16.3% (16) 36.7% (36) 36.7% (36) 10.2% (10) 1 
5-3 Personnel  5.1% (5) 46.9% (46) 29.6% (29) 18.4% (18) 2 
5-4 Customers  16.3% (16) 32.7% (32) 32.7% (32) 18.4% (18) 1 

5-6 Wider /Local Community  3.1% (3) 22.4% (22) 46.9% (46) 27.6% (27) 1 
5-7 Competitors 10.2% (10) 33.7% (33) 39.8% (39) 16.3% (16) 1 

5-8 Economic Conditions  6.1% (6) 25.5% (25) 39.8% (39) 28.6% (28) 1 
5-9 Market Conditions 8.2% (8) 29.6% (29) 39.8% (39) 22.4% (22) 1 
5-10 Environmental Conditions  5.1% (5) 19.4% (19) 43.9% (43) 31.6% (31) 1 

5-11 Info/Communication System 4.1% (4) 31.6% (31) 42.9% (42) 21.4% (21) 1 
5-12 Processes 10.2% (10) 36.7% (36) 40.8% (40) 12.2% (12) 1 
5-13 Product Quality  48.0% (47) 33.7% (33) 12.2% (12) 6.1% (6) 3 

5-14 Customer Satisfaction  34.7% (34) 40.8% (40) 18.4% (18) 6.1% (6) 2 
5-15 Organisational Performance  18.4% (18) 48.0% (47) 23.5% (23) 10.2% (10) 2 
5-16 Community Relations  5.1% (5) 19.4% (19) 46.9% (46) 28.6% (28) 1 
6-1 Investors/Shareholders/Owners  12.2% (12) 37.8% (37) 32.7% (32) 17.3% (17) 2 
6-2 Top Management/Leadership  15.3% (15) 32.7% (32) 35.7% (35) 16.3% (16) 1 
6-3 Personnel  8.2% (8) 26.5% (26) 41.8% (41) 23.5% (23) 1 
6-4 Customers  13.3% (13) 36.7% (36) 35.7% (35) 14.3% (14) 2 
6-5 Suppliers  4.1% (4) 25.5% (25) 42.9% (42) 27.6% (27) 1 
6-7 Competitors 9.2% (9) 38.8% (38) 37.8% (37) 14.3% (14) 2 
6-8 Economic Conditions  12.2% (12) 32.7% (32) 33.7% (33) 21.4% (21) 1 
6-9 Market Conditions 17.3% (17) 29.6% (29) 37.8% (37) 15.3% (15) 1 
6-10 Environmental Conditions  15.3% (15) 30.6% (30) 32.7% (32) 21.4% (21) 1 

6-11 Info/Communication System 5.1% (5) 13.3% (13) 45.9% (45) 35.7% (35) 1 
6-12 Processes 2.0% (2) 20.4% (20) 46.9% (46) 30.6% (30) 1 
6-13 Product Quality  11.2% (11) 20.4% (20) 41.8% (41) 26.5% (26) 1 

6-14 Customer Satisfaction  9.2% (9) 22.4% (22) 38.8% (38) 29.6% (29) 1 
6-15 Organisational Performance  5.1% (5) 21.4% (21) 48.0% (47) 25.5% (25) 1 

6-16 Community Relations  32.7% (32) 31.6% (31) 22.4% (22) 13.3% (13) 3 
7-1 Investors/Shareholders/Owners  30.6% (30) 38.8% (38) 19.4% (19) 11.2% (11) 2 
7-2 Top Management/Leadership 35.7% (35) 44.9% (44) 11.2% (11) 8.2% (8) 2 

7-3 Personnel  5.1% (5) 41.8% (41) 34.7% (34) 18.4% (18) 2 
7-4 Customers  36.7% (36) 45.9% (45) 8.2% (8) 9.2% (9) 2 
7-5 Suppliers  15.3% (15) 34.7% (34) 34.7% (34) 15.3% (15) 1 

7-6 Wider /Local Community  3.1% (3) 22.4% (22) 57.1% (56) 17.3% (17) 1 
7-8 Economic Conditions  9.2% (9) 36.7% (36) 32.7% (32) 21.4% (21) 2 
7-9 Market Conditions 24.5% (24) 41.8% (41) 20.4% (20) 13.3% (13) 2 
7-10 Environmental Conditions  3.1% (3) 25.5% (25) 44.9% (44) 26.5% (26) 1 
7-11 Info/Communication System 3.1% (3) 24.5% (24) 45.9% (45) 26.5% (26) 1 

7-12 Processes 9.2% (9) 36.7% (36) 35.7% (35) 18.4% (18) 2 
7-13 Product Quality  33.7% (33) 31.6% (31) 21.4% (21) 13.3% (13) 3 
7-14 Customer Satisfaction  33.7% (33) 32.7% (32) 20.4% (20) 13.3% (13) 3 
7-15 Organisational Performance  18.4% (18) 46.9% (46) 21.4% (21) 13.3% (13) 2 
7-16 Community Relations  9.2% (9) 22.4% (22) 49.0% (48) 19.4% (19) 1 
8-1 Investors/Shareholders/Owners  66.3% (65) 19.4% (19) 11.2% (11) 3.1% (3) 3 
8-2 Top Management/Leadership  56.1% (55) 31.6% (31) 9.2% (9) 3.1% (3) 3 

8-3 Personnel  21.4% (21) 45.9% (45) 22.4% (22) 10.2% (10) 2 
8-4 Customers  57.1% (56) 34.7% (34) 7.1% (7) 1.0% (1) 3 
8-5 Suppliers  37.8% (37) 43.9% (43) 12.2% (12) 6.1% (6) 2 

8-6 Wider /Local Community  24.5% (24) 42.9% (42) 24.5% (24) 8.2% (8) 2 
8-7 Competitors 46.9% (46) 38.8% (38) 8.2% (8) 6.1% (6) 3 

8-9 Market Conditions 63.3% (62) 30.6% (30) 6.1% (6) 0.0% (0) 3 
8-10 Environmental Conditions  13.3% (13) 37.8% (37) 34.7% (34) 14.3% (14) 2 
8-11 Info/Communication System 9.2% (9) 33.7% (33) 46.9% (46) 10.2% (10) 1 

8-12 Processes 12.2% (12) 35.7% (35) 39.8% (39) 12.2% (12) 1 
8-13 Product Quality  15.3% (15) 35.7% (35) 38.8% (38) 10.2% (10) 1 

8-14 Customer Satisfaction 21.4% (21) 29.6% (29) 38.8% (38) 10.2% (10) 1 

8-15 Organisational Performance  36.7% (36) 37.8% (37) 21.4% (21) 4.1% (4) 2 
8-16 Community Relations  6.1% (6) 26.5% (26) 50.0% (49) 17.3% (17) 1 

9-1 Investors/Shareholders/Owners  66.3% (65) 20.4% (20) 10.2% (10) 3.1% (3) 3 
9-2 Top Management/Leadership  64.3% (63) 23.5% (23) 8.2% (8) 4.1% (4) 3 
9-3 Personnel  22.4% (22) 44.9% (44) 22.4% (22) 10.2% (10) 2 
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Element 
Strong  
(3) 

Average 
(2) 

Weak 
(1) 

None/N.A 
(0) 

MICMAC 

9-4 Customers  56.1% (55) 28.6% (28) 10.2% (10) 5.1% (5) 3 
9-5 Suppliers  35.7% (35) 45.9% (45) 11.2% (11) 7.1% (7) 2 
9-6 Wider /Local Community  21.4% (21) 38.8% (38) 27.6% (27) 12.2% (12) 2 

9-7 Competitors 50.0% (49) 38.8% (38) 7.1% (7) 4.1% (4) 3 
9-8 Economic Conditions  51.0% (50) 32.7% (32) 10.2% (10) 6.1% (6) 3 

9-10 Environmental Conditions  8.2% (8) 24.5% (24) 46.9% (46) 20.4% (20) 1 
9-11 Info/Communication System 7.1% (7) 31.6% (31) 42.9% (42) 18.4% (18) 1 
9-12 Processes 14.3% (14) 35.7% (35) 35.7% (35) 14.3% (14) 1 

9-13 Product Quality  20.4% (20) 38.8% (38) 27.6% (27) 13.3% (13) 2 
9-14 Customer Satisfaction  19.4% (19) 48.0% (47) 23.5% (23) 9.2% (9) 2 
9-15 Organisational Performance  32.7% (32) 40.8% (40) 14.3% (14) 12.2% (12) 2 

9-16 Community Relations  6.1% (6) 26.5% (26) 46.9% (46) 20.4% (20) 1 
10-1 Investors/Shareholders/Owners  24.5% (24) 34.7% (34) 35.7% (35) 5.1% (5) 1 
10-2 Top Management/Leadership  22.4% (22) 43.9% (43) 28.6% (28) 5.1% (5) 2 
10-3 Personnel 15.3% (15) 29.6% (29) 43.9% (43) 11.2% (11) 1 
10-4 Customers  20.4% (20) 35.7% (35) 35.7% (35) 8.2% (8) 1 
10-5 Suppliers  11.2% (11) 41.8% (41) 39.8% (39) 7.1% (7) 2 
10-6 Wider /Local Community 24.5% (24) 35.7% (35) 32.7% (32) 7.1% (7) 2 
10-7 Competitors 21.4% (21) 32.7% (32) 37.8% (37) 8.2% (8) 1 
10-8 Economic Conditions  15.3% (15) 37.8% (37) 39.8% (39) 7.1% (7) 1 
10-9 Market Conditions 12.2% (12) 30.6% (30) 43.9% (43) 13.3% (13) 1 
10-11 Info/Communication System 3.1% (3) 14.3% (14) 50.0% (49) 32.7% (32) 1 
10-12 Processes 8.2% (8) 34.7% (34) 37.8% (37) 19.4% (19) 1 

10-13 Product Quality  12.2% (12) 26.5% (26) 39.8% (39) 21.4% (21) 1 
10-14 Customer Satisfaction  7.1% (7) 27.6% (27) 45.9% (45) 19.4% (19) 1 
10-15 Organisational Performance  10.2% (10) 31.6% (31) 42.9% (42) 15.3% (15) 1 

10-16 Community Relations  17.3% (17) 28.6% (28) 34.7% (34) 19.4% (19) 1 
11-1 Investors/Shareholders/Owners  24.5% (24) 32.7% (32) 31.6% (31) 11.2% (11) 2 

11-2 Top Management/Leadership  44.9% (44) 34.7% (34) 15.3% (15) 5.1% (5) 3 
11-3 Personnel 46.9% (46) 35.7% (35) 14.3% (14) 3.1% (3) 3 
11-4 Customers  35.7% (35) 37.8% (37) 19.4% (19) 7.1% (7) 2 

11-5 Suppliers  24.5% (24) 41.8% (41) 22.4% (22) 11.2% (11) 2 
11-6 Wider /Local Community 7.1% (7) 28.6% (28) 40.8% (40) 23.5% (23) 1 
11-7 Competitors 11.2% (11) 31.6% (31) 34.7% (34) 22.4% (22) 1 

11-8 Economic Conditions  5.1% (5) 21.4% (21) 36.7% (36) 36.7% (36) 0 
11-9 Market Conditions 2.0% (2) 26.5% (26) 36.7% (36) 34.7% (34) 1 
11-10 Environmental Conditions  4.1% (4) 13.3% (13) 37.8% (37) 44.9% (44) 0 
11-12 Processes 43.9% (43) 40.8% (40) 10.2% (10) 5.1% (5) 3 
11-13 Product Quality  33.7% (33) 43.9% (43) 15.3% (15) 7.1% (7) 2 

11-14 Customer Satisfaction  38.8% (38) 37.8% (37) 16.3% (16) 7.1% (7) 3 
11-15 Organisational Performance  38.8% (38) 49.0% (48) 7.1% (7) 5.1% (5) 2 
11-16 Community Relations  14.3% (14) 27.6% (27) 38.8% (38) 19.4% (19) 1 
12-1 Investors/Shareholders/Owners  22.4% (22) 36.7% (36) 28.6% (28) 12.2% (12) 2 
12-2 Top Management/Leadership  42.9% (42) 36.7% (36) 13.3% (13) 7.1% (7) 3 
12-3 Personnel 58.2% (57) 29.6% (29) 10.2% (10) 2.0% (2) 3 
12-4 Customers  40.8% (40) 33.7% (33) 14.3% (14) 11.2% (11) 3 

12-5 Suppliers  33.7% (33) 35.7% (35) 21.4% (21) 9.2% (9) 2 
12-6 Wider /Local Community 11.2% (11) 25.5% (25) 38.8% (38) 24.5% (24) 1 
12-7 Competitors 16.3% (16) 33.7% (33) 30.6% (30) 19.4% (19) 2 

12-8 Economic Conditions  7.1% (7) 18.4% (18) 35.7% (35) 38.8% (38) 0 
12-9 Market Conditions 6.1% (6) 23.5% (23) 37.8% (37) 32.7% (32) 1 

12-10 Environmental Conditions  8.2% (8) 22.4% (22) 37.8% (37) 31.6% (31) 1 
12-11 Info/Communication System 28.6% (28) 42.9% (42) 15.3% (15) 13.3% (13) 2 
12-13 Product Quality  75.5% (74) 17.3% (17) 4.1% (4) 3.1% (3) 3 

12-14 Customer Satisfaction  69.4% (68) 20.4% (20) 7.1% (7) 3.1% (3) 3 
12-15 Organisational Performance  69.4% (68) 18.4% (18) 6.1% (6) 6.1% (6) 3 

12-16 Community Relations  6.1% (6) 24.5% (24) 45.9% (45) 23.5% (23) 1 

13-1 Investors/Shareholders/Owners  52.0% (51) 29.6% (29) 12.2% (12) 6.1% (6) 3 
13-2 Top Management/Leadership  62.2% (61) 22.4% (22) 11.2% (11) 4.1% (4) 3 

13-3 Personnel 50.0% (49) 28.6% (28) 17.3% (17) 4.1% (4) 3 
13-4 Customers  83.7% (82) 12.2% (12) 2.0% (2) 2.0% (2) 3 
13-5 Suppliers  45.9% (45) 33.7% (33) 15.3% (15) 5.1% (5) 3 
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Element 
Strong  
(3) 

Average 
(2) 

Weak 
(1) 

None/N.A 
(0) 

MICMAC 

13-6 Wider /Local Community 21.4% (21) 28.6% (28) 37.8% (37) 12.2% (12) 1 
13-7 Competitors 46.9% (46) 40.8% (40) 4.1% (4) 8.2% (8) 3 
13-8 Economic Conditions  14.3% (14) 22.4% (22) 34.7% (34) 28.6% (28) 1 

13-9 Market Conditions 17.3% (17) 30.6% (30) 27.6% (27) 24.5% (24) 2 
13-10 Environmental Conditions  13.3% (13) 18.4% (18) 35.7% (35) 32.7% (32) 1 

13-11 Info/Communication System 19.4% (19) 28.6% (28) 32.7% (32) 19.4% (19) 1 
13-12 Processes 52.0% (51) 31.6% (31) 8.2% (8) 8.2% (8) 3 
13-14 Customer Satisfaction  89.8% (88) 6.1% (6) 1.0% (1) 3.1% (3) 3 

13-15 Organisational Performance  71.4% (70) 22.4% (22) 3.1% (3) 3.1% (3) 3 
13-16 Community Relations  19.4% (19) 31.6% (31) 32.7% (32) 16.3% (16) 1 
14-1 Investors/Shareholders/Owners  72.4% (71) 15.3% (15) 9.2% (9) 3.1% (3) 3 

14-2 Top Management/Leadership  71.4% (70) 22.4% (22) 4.1% (4) 2.0% (2) 3 
14-3 Personnel 54.1% (53) 33.7% (33) 10.2% (10) 2.0% (2) 3 
14-4 Customers  77.6% (76) 10.2% (10) 4.1% (4) 8.2% (8) 3 
14-5 Suppliers  37.8% (37) 35.7% (35) 19.4% (19) 7.1% (7) 3 
14-6 Wider /Local Community 21.4% (21) 25.5% (25) 36.7% (36) 16.3% (16) 1 
14-7 Competitors 44.9% (44) 31.6% (31) 14.3% (14) 9.2% (9) 3 
14-8 Economic Conditions  14.3% (14) 29.6% (29) 30.6% (30) 25.5% (25) 1 
14-9 Market Conditions 24.5% (24) 27.6% (27) 24.5% (24) 23.5% (23) 2 
14-10 Environmental Conditions  9.2% (9) 23.5% (23) 35.7% (35) 31.6% (31) 1 
14-11 Info/Communication System 24.5% (24) 29.6% (29) 28.6% (28) 17.3% (17) 2 
14-12 Processes 54.1% (53) 27.6% (27) 11.2% (11) 7.1% (7) 3 
14-13 Product Quality  63.3% (62) 23.5% (23) 7.1% (7) 6.1% (6) 3 

14-15 Organisational Performance  67.3% (66) 22.4% (22) 8.2% (8) 2.0% (2) 3 
14-16 Community Relations  20.4% (20) 25.5% (25) 37.8% (37) 16.3% (16) 1 
15-1 Investors/Shareholders/Owners  72.4% (71) 15.3% (15) 8.2% (8) 4.1% (4) 3 

15-2 Top Management/Leadership 73.5% (72) 14.3% (14) 8.2% (8) 4.1% (4) 3 
15-3 Personnel 53.1% (52) 36.7% (36) 7.1% (7) 3.1% (3) 3 

15-4 Customers  51.0% (50) 32.7% (32) 11.2% (11) 5.1% (5) 3 
15-5 Suppliers  37.8% (37) 31.6% (31) 20.4% (20) 10.2% (10) 3 
15-6 Wider /Local Community 14.3% (14) 30.6% (30) 41.8% (41) 13.3% (13) 1 

15-7 Competitors 36.7% (36) 35.7% (35) 16.3% (16) 11.2% (11) 3 
15-8 Economic Conditions  11.2% (11) 30.6% (30) 35.7% (35) 22.4% (22) 1 
15-9 Market Conditions 16.3% (16) 26.5% (26) 34.7% (34) 22.4% (22) 1 

15-10 Environmental Conditions  6.1% (6) 18.4% (18) 44.9% (44) 30.6% (30) 1 
15-11 Info/Communication System 20.4% (20) 37.8% (37) 29.6% (29) 12.2% (12) 2 
15-12 Processes 42.9% (42) 37.8% (37) 10.2% (10) 9.2% (9) 3 
15-13 Product Quality  56.1% (55) 34.7% (34) 5.1% (5) 4.1% (4) 3 
15-14 Customer Satisfaction  64.3% (63) 28.6% (28) 5.1% (5) 2.0% (2) 3 

15-16 Community Relations  16.3% (16) 20.4% (20) 25.5% (25) 37.8% (37) 0 
16-1 Investors/Shareholders/Owners  23.5% (23) 38.8% (38) 27.6% (27) 10.2% (10) 2 
16-2 Top Management/Leadership  25.5% (25) 45.9% (45) 20.4% (20) 8.2% (8) 2 
16-3 Personnel 14.3% (14) 30.6% (30) 41.8% (41) 13.3% (13) 1 
16-4 Customers  18.4% (18) 35.7% (35) 29.6% (29) 16.3% (16) 2 
16-5 Suppliers  7.1% (7) 26.5% (26) 45.9% (45) 20.4% (20) 1 
16-6 Wider /Local Community 31.6% (31) 34.7% (34) 24.5% (24) 9.2% (9) 2 

16-7 Competitors 13.3% (13) 29.6% (29) 41.8% (41) 15.3% (15) 1 
16-8 Economic Conditions  6.1% (6) 19.4% (19) 38.8% (38) 35.7% (35) 1 
16-9 Market Conditions 6.1% (6) 17.3% (17) 48.0% (47) 28.6% (28) 1 

16-10 Environmental Conditions  11.2% (11) 24.5% (24) 34.7% (34) 29.6% (29) 1 
16-11 Info/Communication System 7.1% (7) 21.4% (21) 37.8% (37) 33.7% (33) 1 

16-12 Processes 6.1% (6) 22.4% (22) 45.9% (45) 25.5% (25) 1 
16-13 Product Quality  7.1% (7) 26.5% (26) 40.8% (40) 25.5% (25) 1 
16-14 Customer Satisfaction  12.2% (12) 29.6% (29) 41.8% (41) 16.3% (16) 1 

16-15 Organisational Performance  8.2% (8) 26.5% (26) 26.5% (26) 38.8% (38) 0 
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Table A-8: All Reponses Conditioned ISM Research Data 

 1 2 3 4 Strong  
 

none 
 

Strong  None ISM ISM 
 

ELEMENTS Strong  Average Weak None 
Focal 
Point 

sCns 
Focal 
Point 

sCns 
ISM 
(sCns) 

ISM 
(sCns) 

ALL 
For 
Profit  

1-2 Top Management/Leadership 114 19 6 4 1 0.91254 4 0.114039 1 0 1 1 
 

1-3 Personnel  40 52 39 12 1 0.6609 4 0.435829 1 0 1 1 
 

1-4 Customers  42 36 41 24 1 0.59823 4 0.483615 1 0 1 1 
 

1-5 Suppliers  25 54 42 22 1 0.57502 4 0.527025 1 1 1 1 
 

1-6 Wider /Local Community  29 41 47 26 1 0.55051 4 0.543034 1 1 1 0 X 

1-7 Competitors 20 38 48 37 1 0.47501 4 0.616404 0 1 0 0 
 

1-8 Economic Conditions  26 27 53 37 1 0.47479 4 0.610246 0 1 0 0 
 

1-9 Market Conditions 22 31 49 41 1 0.45582 4 0.629213 0 1 0 0 
 

1-10 Environmental Conditions  21 28 47 47 1 0.42757 4 0.652157 0 1 0 0 
 

1-11 Info/Comms. System 32 58 33 20 1 0.61846 4 0.478266 1 0 1 1 
 

1-12 Processes 36 46 41 20 1 0.60781 4 0.484667 1 0 1 1 
 

1-13 Product Quality  44 48 38 13 1 0.66536 4 0.426059 1 0 1 1 
 

1-14 Customer Satisfaction 51 40 33 19 1 0.65857 4 0.419031 1 0 1 1 
 

1-15 Organisational Performance 62 55 19 7 1 0.77216 4 0.306499 1 0 1 1 
 

1-16 Community Relations  36 45 45 17 1 0.61427 4 0.4814 1 0 1 1 
 

2-1 Investors/Shareholders/Owners  60 56 15 12 1 0.75172 4 0.323752 1 0 1 1 
 

2-3 Personnel  109 28 6 0 1 0.92395 4 0.112188 1 0 1 1 
 

2-4 Customers  64 53 18 8 1 0.77294 4 0.302534 1 0 1 1 
 

2-5 Suppliers  65 50 25 3 1 0.78478 4 0.294937 1 0 1 1 
 

2-6 Wider /Local Community  32 58 38 15 1 0.63298 4 0.469069 1 0 1 1 
 

2-7 Competitors 37 45 37 24 1 0.59804 4 0.489122 1 0 1 1 
 

2-8 Economic Conditions  16 35 56 36 1 0.4548 4 0.641933 0 1 0 0 
 

2-9 Market Conditions 18 38 53 34 1 0.47554 4 0.621193 0 1 0 0 
 

2-10 Environmental Conditions  19 41 47 36 1 0.48058 4 0.612964 0 1 0 0 
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 1 2 3 4 Strong  
 

none 
 

Strong  None ISM ISM 
 

ELEMENTS Strong  Average Weak None 
Focal 
Point 

sCns 
Focal 
Point 

sCns 
ISM 
(sCns) 

ISM 
(sCns) 

ALL 
For 
Profit  

2-11 Info/Comms. System 73 56 12 2 1 0.83392 4 0.238361 1 0 1 1 
 

2-12 Processes 84 45 8 6 1 0.84254 4 0.213793 1 0 1 1 
 

2-13 Product Quality  83 42 14 4 1 0.8375 4 0.222022 1 0 1 1 
 

2-14 Customer Satisfaction 69 46 25 3 1 0.79214 4 0.283328 1 0 1 1 
 

2-15 Organisational Performance 100 38 5 0 1 0.90965 4 0.136058 1 0 1 1 
 

2-16 Community Relations  48 64 26 5 1 0.74096 4 0.35471 1 0 1 1 
 

3-1 Investors/Shareholders/Owners  11 45 54 33 1 0.46556 4 0.63967 0 1 0 0 
 

3-2 Top Management/Leadership 27 67 38 11 1 0.64439 4 0.467218 1 0 1 1 
 

3-4 Customers  65 54 19 5 1 0.78798 4 0.289611 1 0 1 1 
 

3-5 Suppliers  28 55 51 9 1 0.62727 4 0.485401 1 0 1 1 
 

3-6 Wider /Local Community  20 54 48 21 1 0.55747 4 0.550954 1 1 1 0 X 

3-7 Competitors 8 39 55 41 1 0.41656 4 0.683354 0 1 0 0 
 

3-8 Economic Conditions  3 24 56 60 1 0.3072 4 0.777839 0 1 0 0 
 

3-9 Market Conditions 2 25 61 55 1 0.31987 4 0.771544 0 1 0 0 
 

3-10 Environmental Conditions  10 39 51 43 1 0.41894 4 0.676725 0 1 0 0 
 

3-11 Info/Comms. System 23 70 41 9 1 0.64059 4 0.4774 1 0 1 1 
 

3-12 Processes 54 62 24 3 1 0.7668 4 0.324612 1 0 1 1 
 

3-13 Product Quality  91 37 13 2 1 0.86478 4 0.18837 1 0 1 1 
 

3-14 Customer Satisfaction 88 46 8 1 1 0.87567 4 0.18173 1 0 1 1 
 

3-15 Organisational Performance 76 51 15 1 1 0.83784 4 0.232317 1 0 1 1 
 

3-16 Community Relations  29 57 43 14 1 0.62135 4 0.484942 1 0 1 1 
 

4-1 Investors/Shareholders/Owners  61 43 25 14 1 0.72074 4 0.351544 1 0 1 1 
 

4-2 Top Management/Leadership 59 50 23 11 1 0.73702 4 0.340574 1 0 1 1 
 

4-3 Personnel  37 66 28 12 1 0.68015 4 0.419773 1 0 1 1 
 

4-5 Suppliers  10 44 58 31 1 0.46503 4 0.643396 0 1 0 0 
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 1 2 3 4 Strong  
 

none 
 

Strong  None ISM ISM 
 

ELEMENTS Strong  Average Weak None 
Focal 
Point 

sCns 
Focal 
Point 

sCns 
ISM 
(sCns) 

ISM 
(sCns) 

ALL 
For 
Profit  

4-6 Wider /Local Community  12 55 53 23 1 0.52119 4 0.59361 1 1 0 0 
 

4-7 Competitors 36 45 32 30 1 0.57654 4 0.505312 1 1 1 1 
 

4-8 Economic Conditions  27 38 42 36 1 0.50655 4 0.578489 1 1 0 0 
 

4-9 Market Conditions 35 46 34 28 1 0.5805 4 0.504535 1 1 1 1 
 

4-10 Environmental Conditions  15 37 54 37 1 0.45231 4 0.644423 0 1 0 0 
 

4-11 Info/Comms. System 13 47 47 36 1 0.46954 4 0.630379 0 1 0 0 
 

4-12 Processes 22 61 36 24 1 0.5727 4 0.530406 1 1 1 1 
 

4-13 Product Quality  59 51 18 15 1 0.72766 4 0.34568 1 0 1 1 
 

4-14 Customer Satisfaction 88 32 9 14 1 0.80642 4 0.23716 1 0 1 1 
 

4-15 Organisational Performance 31 57 36 19 1 0.61502 4 0.483831 1 0 1 1 
 

4-16 Community Relations  27 48 40 28 1 0.55228 4 0.541262 1 1 1 0 X 

5-1 Investors/Shareholders/Owners  11 48 53 31 1 0.47812 4 0.629238 0 1 0 0 
 

5-2 Top Management/Leadership 23 53 49 18 1 0.5762 4 0.532226 1 1 1 1 
 

5-3 Personnel  7 60 50 26 1 0.50329 4 0.61364 1 1 0 0 
 

5-4 Customers  20 41 49 33 1 0.49337 4 0.602293 0 1 0 0 
 

5-6 Wider /Local Community  5 34 63 41 1 0.39304 4 0.710071 0 1 0 0 
 

5-7 Competitors 12 49 52 30 1 0.48737 4 0.619993 0 1 0 0 
 

5-8 Economic Conditions  9 38 54 42 1 0.4155 4 0.682291 0 1 0 0 
 

5-9 Market Conditions 11 43 56 33 1 0.46106 4 0.644173 0 1 0 0 
 

5-10 Environmental Conditions  7 32 59 45 1 0.38511 4 0.711624 0 1 0 0 
 

5-11 Info/Comms. System 9 44 56 34 1 0.45223 4 0.654068 0 1 0 0 
 

5-12 Processes 17 52 49 25 1 0.52908 4 0.578275 1 1 0 0 
 

5-13 Product Quality  64 51 16 12 1 0.75682 4 0.314394 1 0 1 1 
 

5-14 Customer Satisfaction 45 59 25 14 1 0.69131 4 0.397981 1 0 1 1 
 

5-15 Organisational Performance 22 61 38 22 1 0.57851 4 0.526727 1 1 1 1 
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 1 2 3 4 Strong  
 

none 
 

Strong  None ISM ISM 
 

ELEMENTS Strong  Average Weak None 
Focal 
Point 

sCns 
Focal 
Point 

sCns 
ISM 
(sCns) 

ISM 
(sCns) 

ALL 
For 
Profit  

5-16 Community Relations  7 32 63 41 1 0.39672 4 0.704266 0 1 0 0 
 

6-1 Investors/Shareholders/Owners  24 51 45 23 1 0.56127 4 0.540772 1 1 1 0 X 

6-2 Top Management/Leadership 24 46 51 22 1 0.55292 4 0.550189 1 1 1 0 X 

6-3 Personnel  17 37 57 32 1 0.475 4 0.624919 0 1 0 0 
 

6-4 Customers  23 51 44 25 1 0.55138 4 0.549604 1 1 1 0 X 

6-5 Suppliers  6 36 61 40 1 0.40453 4 0.698575 0 1 0 0 
 

6-7 Competitors 13 48 56 26 1 0.50081 4 0.609733 1 1 0 0 
 

6-8 Economic Conditions  18 46 50 29 1 0.50806 4 0.593986 1 1 0 0 
 

6-9 Market Conditions 23 42 56 22 1 0.53982 4 0.564347 1 1 0 0 
 

6-10 Environmental Conditions  24 43 49 27 1 0.53165 4 0.566139 1 1 0 0 
 

6-11 Info/Comms. System 8 22 64 49 1 0.35507 4 0.73634 0 1 0 0 
 

6-12 Processes 5 31 65 42 1 0.38338 4 0.718664 0 1 0 0 
 

6-13 Product Quality  17 30 58 38 1 0.44183 4 0.651714 0 1 0 0 
 

6-14 Customer Satisfaction 16 41 48 38 1 0.4625 4 0.632104 0 1 0 0 
 

6-15 Organisational Performance 8 32 67 36 1 0.41532 4 0.689915 0 1 0 0 
 

6-16 Community Relations  48 47 32 16 1 0.67076 4 0.413214 1 0 1 1 
 

7-1 Investors/Shareholders/Owners  38 51 26 28 1 0.60403 4 0.477818 1 0 1 1 
 

7-2 Top Management/Leadership 48 53 19 23 1 0.66395 4 0.412583 1 0 1 1 
 

7-3 Personnel  7 55 44 37 1 0.4601 4 0.64513 0 1 0 0 
 

7-4 Customers  47 55 14 27 1 0.65275 4 0.420591 1 0 1 1 
 

7-5 Suppliers  23 46 45 29 1 0.52851 4 0.568218 1 1 0 0 
 

7-6 Wider /Local Community  7 30 75 31 1 0.42124 4 0.690374 0 1 0 0 
 

7-8 Economic Conditions  9 46 49 39 1 0.44222 4 0.658763 0 1 0 0 
 

7-9 Market Conditions 29 49 42 23 1 0.57722 4 0.519506 1 1 1 1 
 

7-10 Environmental Conditions  4 33 62 44 1 0.37799 4 0.722994 0 1 0 0 
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 1 2 3 4 Strong  
 

none 
 

Strong  None ISM ISM 
 

ELEMENTS Strong  Average Weak None 
Focal 
Point 

sCns 
Focal 
Point 

sCns 
ISM 
(sCns) 

ISM 
(sCns) 

ALL 
For 
Profit  

7-11 Info/Comms. System 7 34 58 44 1 0.39251 4 0.705282 0 1 0 0 
 

7-12 Processes 13 47 52 31 1 0.48405 4 0.621182 0 1 0 0 
 

7-13 Product Quality  42 48 28 25 1 0.62235 4 0.458439 1 0 1 1 
 

7-14 Customer Satisfaction 39 52 28 24 1 0.62198 4 0.463056 1 0 1 1 
 

7-15 Organisational Performance 24 62 29 28 1 0.57152 4 0.525205 1 1 1 1 
 

7-16 Community Relations  13 33 63 34 1 0.44383 4 0.658217 0 1 0 0 
 

8-1 Investors/Shareholders/Owners  90 26 17 10 1 0.8127 4 0.233003 1 0 1 1 
 

8-2 Top Management/Leadership 75 43 15 10 1 0.78962 4 0.272036 1 0 1 1 
 

8-3 Personnel  31 64 32 16 1 0.63949 4 0.462555 1 0 1 1 
 

8-4 Customers  82 41 9 11 1 0.81085 4 0.242302 1 0 1 1 
 

8-5 Suppliers  57 56 17 13 1 0.73654 4 0.341053 1 0 1 1 
 

8-6 Wider /Local Community  41 59 30 13 1 0.67785 4 0.416757 1 0 1 1 
 

8-7 Competitors 60 50 16 17 1 0.7237 4 0.346457 1 0 1 1 
 

8-9 Market Conditions 88 42 10 3 1 0.86086 4 0.194414 1 0 1 1 
 

8-10 Environmental Conditions  25 49 49 20 1 0.56957 4 0.534602 1 1 1 0 X 

8-11 Info/Comms. System 22 46 57 18 1 0.55635 4 0.553138 1 1 1 0 X 

8-12 Processes 21 50 55 17 1 0.56416 4 0.547447 1 1 1 0 X 

8-13 Product Quality  25 51 49 18 1 0.57987 4 0.526421 1 1 1 1 
 

8-14 Customer Satisfaction 29 45 49 20 1 0.57693 4 0.522993 1 1 1 1 
 

8-15 Organisational Performance 47 54 29 13 1 0.69113 4 0.397091 1 0 1 1 
 

8-16 Community Relations  13 44 64 22 1 0.50342 4 0.611381 1 1 0 0 
 

9-1 Investors/Shareholders/Owners  83 29 18 13 1 0.78212 4 0.267842 1 0 1 1 
 

9-2 Top Management/Leadership 84 30 16 13 1 0.78846 4 0.260438 1 0 1 1 
 

9-3 Personnel  29 61 32 21 1 0.61004 4 0.488812 1 0 1 1 
 

9-4 Customers  72 39 17 15 1 0.75383 4 0.305698 1 0 1 1 
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 1 2 3 4 Strong  
 

none 
 

Strong  None ISM ISM 
 

ELEMENTS Strong  Average Weak None 
Focal 
Point 

sCns 
Focal 
Point 

sCns 
ISM 
(sCns) 

ISM 
(sCns) 

ALL 
For 
Profit  

9-5 Suppliers  54 59 18 12 1 0.73393 4 0.34792 1 0 1 1 
 

9-6 Wider /Local Community  27 58 41 17 1 0.60672 4 0.498516 1 0 1 1 
 

9-7 Competitors 64 47 19 13 1 0.74492 4 0.325239 1 0 1 1 
 

9-8 Economic Conditions  66 48 15 14 1 0.75245 4 0.314519 1 0 1 1 
 

9-10 Environmental Conditions  13 36 62 32 1 0.45639 4 0.647785 0 1 0 0 
 

9-11 Info/Comms. System 13 45 55 30 1 0.48245 4 0.623845 0 1 0 0 
 

9-12 Processes 16 54 48 25 1 0.5295 4 0.578926 1 1 0 0 
 

9-13 Product Quality  26 56 40 21 1 0.58651 4 0.51553 1 1 1 1 
 

9-14 Customer Satisfaction 25 67 32 19 1 0.61299 4 0.492241 1 0 1 1 
 

9-15 Organisational Performance 40 55 29 19 1 0.64734 4 0.441952 1 0 1 1 
 

9-16 Community Relations  10 40 55 38 1 0.4357 4 0.665277 0 1 0 0 
 

10-1 Investors/Shareholders/Owners  37 44 45 17 1 0.61611 4 0.478497 1 0 1 1 
 

10-2 Top Management/Leadership 37 54 40 12 1 0.65313 4 0.446788 1 0 1 1 
 

10-3 Personnel 23 46 56 18 1 0.56044 4 0.547985 1 1 1 0 X 

10-4 Customers  28 52 45 18 1 0.5944 4 0.508709 1 1 1 1 
 

10-5 Suppliers  18 62 48 15 1 0.58471 4 0.532214 1 1 1 1 
 

10-6 Wider /Local Community 33 56 41 13 1 0.63837 4 0.464739 1 0 1 1 
 

10-7 Competitors 26 45 51 21 1 0.56175 4 0.540293 1 1 1 1 
 

10-8 Economic Conditions  25 53 50 15 1 0.59308 4 0.5164 1 1 1 1 
 

10-9 Market Conditions 19 45 58 21 1 0.53312 4 0.576368 1 1 0 0 
 

10-11 Info/Comms. System 8 29 63 43 1 0.38825 4 0.709545 0 1 0 0 
 

10-12 Processes 13 52 53 25 1 0.51272 4 0.598889 1 1 0 0 
 

10-13 Product Quality  18 45 53 27 1 0.51161 4 0.592558 1 1 0 0 
 

10-14 Customer Satisfaction 14 47 55 27 1 0.49975 4 0.60867 0 1 0 0 
 

10-15 Organisational Performance  19 48 55 21 1 0.53987 4 0.569615 1 1 0 0 
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 1 2 3 4 Strong  
 

none 
 

Strong  None ISM ISM 
 

ELEMENTS Strong  Average Weak None 
Focal 
Point 

sCns 
Focal 
Point 

sCns 
ISM 
(sCns) 

ISM 
(sCns) 

ALL 
For 
Profit  

10-16 Community Relations  25 45 48 25 1 0.54605 4 0.552804 1 1 0 0 
 

11-1 Investors/Shareholders/Owners  31 52 42 18 1 0.60667 4 0.493248 1 0 1 1 
 

11-2 Top Management/Leadership 65 50 19 9 1 0.76737 4 0.305974 1 0 1 1 
 

11-3 Personnel 68 50 20 5 1 0.79125 4 0.283155 1 0 1 1 
 

11-4 Customers  52 51 26 14 1 0.70193 4 0.379916 1 0 1 1 
 

11-5 Suppliers  36 55 34 18 1 0.63388 4 0.460727 1 0 1 1 
 

11-6 Wider /Local Community 17 42 55 29 1 0.49496 4 0.608145 0 1 0 0 
 

11-7 Competitors 18 39 50 36 1 0.47198 4 0.622621 0 1 0 0 
 

11-8 Economic Conditions  8 31 53 51 1 0.36953 4 0.719758 0 1 0 0 
 

11-9 Market Conditions 3 39 53 48 1 0.37579 4 0.721997 0 1 0 0 
 

11-10 Environmental Conditions  5 24 55 59 1 0.31828 4 0.765692 0 1 0 0 
 

11-12 Processes 62 52 21 8 1 0.7625 4 0.315092 1 0 1 1 
 

11-13 Product Quality  43 62 26 12 1 0.69568 4 0.397856 1 0 1 1 
 

11-14 Customer Satisfaction 55 54 25 9 1 0.73547 4 0.348505 1 0 1 1 
 

11-15 Organisational Performance  61 63 13 6 1 0.78898 4 0.291804 1 0 1 1 
 

11-16 Community Relations  31 37 53 22 1 0.56129 4 0.534375 1 1 1 0 X 

12-1 Investors/Shareholders/Owners  29 53 38 23 1 0.58623 4 0.510501 1 1 1 1 
 

12-2 Top Management/Leadership 58 55 17 13 1 0.73838 4 0.33815 1 0 1 1 
 

12-3 Personnel 78 43 15 7 1 0.81059 4 0.251057 1 0 1 1 
 

12-4 Customers  54 48 20 21 1 0.68304 4 0.389239 1 0 1 1 
 

12-5 Suppliers  48 54 25 16 1 0.68652 4 0.397456 1 0 1 1 
 

12-6 Wider /Local Community 15 42 53 33 1 0.47517 4 0.625809 0 1 0 0 
 

12-7 Competitors 22 45 43 33 1 0.51056 4 0.58298 1 1 0 0 
 

12-8 Economic Conditions  10 26 54 53 1 0.36065 4 0.724385 0 1 0 0 
 

12-9 Market Conditions 7 32 57 47 1 0.3793 4 0.715302 0 1 0 0 
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 1 2 3 4 Strong  
 

none 
 

Strong  None ISM ISM 
 

ELEMENTS Strong  Average Weak None 
Focal 
Point 

sCns 
Focal 
Point 

sCns 
ISM 
(sCns) 

ISM 
(sCns) 

ALL 
For 
Profit  

12-10 Environmental Conditions  10 36 54 43 1 0.41219 4 0.683479 0 1 0 0 
 

12-11 Info/Comms. System 42 57 22 22 1 0.65131 4 0.43266 1 0 1 1 
 

12-13 Product Quality  101 28 10 4 1 0.87962 4 0.160774 1 0 1 1 
 

12-14 Customer Satisfaction 89 38 12 4 1 0.85304 4 0.200105 1 0 1 1 
 

12-15 Organisational Performance  95 33 9 6 1 0.86053 4 0.184118 1 0 1 1 
 

12-16 Community Relations  19 34 63 27 1 0.49094 4 0.612169 0 1 0 0 
 

13-1 Investors/Shareholders/Owners  71 42 14 16 1 0.75359 4 0.305938 1 0 1 1 
 

13-2 Top Management/Leadership 83 37 14 9 1 0.81174 4 0.242475 1 0 1 1 
 

13-3 Personnel 68 44 20 11 1 0.76033 4 0.307699 1 0 1 1 
 

13-4 Customers  111 19 5 8 1 0.88865 4 0.136857 1 0 1 1 
 

13-5 Suppliers  63 45 21 14 1 0.73342 4 0.336734 1 0 1 1 
 

13-6 Wider /Local Community 35 41 49 18 1 0.59827 4 0.497398 1 0 1 1 
 

13-7 Competitors 62 51 12 18 1 0.73123 4 0.335738 1 0 1 1 
 

13-8 Economic Conditions  15 35 51 42 1 0.43329 4 0.658123 0 1 0 0 
 

13-9 Market Conditions 18 45 45 35 1 0.48839 4 0.607274 0 1 0 0 
 

13-10 Environmental Conditions  18 29 51 45 1 0.42335 4 0.661688 0 1 0 0 
 

13-11 Info/Comms. System 29 38 45 31 1 0.52924 4 0.558985 1 1 0 0 
 

13-12 Processes 69 46 15 13 1 0.76312 4 0.301722 1 0 1 1 
 

13-14 Customer Satisfaction 122 13 2 6 1 0.92595 4 0.089996 1 0 1 1 
 

13-15 Organisational Performance  91 38 6 8 1 0.84961 4 0.197155 1 0 1 1 
 

13-16 Community Relations  35 44 42 22 1 0.59341 4 0.498001 1 0 1 1 
 

14-1 Investors/Shareholders/Owners  94 26 12 11 1 0.82616 4 0.214228 1 0 1 1 
 

14-2 Top Management/Leadership 98 32 7 6 1 0.87055 4 0.170909 1 0 1 1 
 

14-3 Personnel 72 48 15 8 1 0.7944 4 0.272561 1 0 1 1 
 

14-4 Customers  105 17 5 16 1 0.83639 4 0.186996 1 0 1 1 
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 1 2 3 4 Strong  
 

none 
 

Strong  None ISM ISM 
 

ELEMENTS Strong  Average Weak None 
Focal 
Point 

sCns 
Focal 
Point 

sCns 
ISM 
(sCns) 

ISM 
(sCns) 

ALL 
For 
Profit  

14-5 Suppliers  46 58 26 13 1 0.69605 4 0.39324 1 0 1 1 
 

14-6 Wider /Local Community 36 38 44 25 1 0.57529 4 0.511874 1 1 1 1 
 

14-7 Competitors 58 46 21 18 1 0.70361 4 0.367608 1 0 1 1 
 

14-8 Economic Conditions  19 37 52 35 1 0.47447 4 0.62013 0 1 0 0 
 

14-9 Market Conditions 27 45 37 34 1 0.52811 4 0.559052 1 1 0 1 X 

14-10 Environmental Conditions  12 37 50 44 1 0.41972 4 0.67276 0 1 0 0 
 

14-11 Info/Comms. System 35 42 38 28 1 0.5715 4 0.51354 1 1 1 1 
 

14-12 Processes 73 41 15 14 1 0.76532 4 0.294203 1 0 1 1 
 

14-13 Product Quality  87 35 9 12 1 0.81489 4 0.231881 1 0 1 1 
 

14-15 Organisational Performance  89 37 10 7 1 0.84208 4 0.207874 1 0 1 1 
 

14-16 Community Relations  40 38 44 21 1 0.60326 4 0.483901 1 0 1 1 
 

15-1 Investors/Shareholders/Owners  95 26 11 11 1 0.83026 4 0.209074 1 0 1 1 
 

15-2 Top Management/Leadership 98 26 12 7 1 0.85414 4 0.186256 1 0 1 1 
 

15-3 Personnel 74 54 9 6 1 0.8219 4 0.245068 1 0 1 1 
 

15-4 Customers  71 47 13 12 1 0.77645 4 0.287324 1 0 1 1 
 

15-5 Suppliers  44 48 35 16 1 0.65665 4 0.431578 1 0 1 1 
 

15-6 Wider /Local Community 21 48 55 19 1 0.55386 4 0.555629 1 1 0 0 
 

15-7 Competitors 46 50 24 23 1 0.64902 4 0.429644 1 0 1 1 
 

15-8 Economic Conditions  12 42 54 35 1 0.45709 4 0.644949 0 1 0 0 
 

15-9 Market Conditions 17 38 53 35 1 0.46854 4 0.628186 0 1 0 0 
 

15-10 Environmental Conditions  8 31 61 43 1 0.39275 4 0.705042 0 1 0 0 
 

15-11 Info/Comms. System 29 56 35 23 1 0.59298 4 0.503748 1 1 1 1 
 

15-12 Processes 65 50 16 12 1 0.75866 4 0.311492 1 0 1 1 
 

15-13 Product Quality  78 46 10 9 1 0.81154 4 0.247982 1 0 1 1 
 

15-14 Customer Satisfaction 90 39 9 5 1 0.85648 4 0.19454 1 0 1 1 
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 1 2 3 4 Strong  
 

none 
 

Strong  None ISM ISM 
 

ELEMENTS Strong  Average Weak None 
Focal 
Point 

sCns 
Focal 
Point 

sCns 
ISM 
(sCns) 

ISM 
(sCns) 

ALL 
For 
Profit  

15-16 Community Relations  26 29 31 57 1 0.42125 4 0.642532 0 1 0 0 
 

16-1 Investors/Shareholders/Owners  43 48 34 18 1 0.64675 4 0.44041 1 0 1 1 
 

16-2 Top Management/Leadership 45 60 25 13 1 0.69646 4 0.393891 1 0 1 1 
 

16-3 Personnel 26 48 52 17 1 0.58011 4 0.526182 1 1 1 0 X 

16-4 Customers  31 49 40 23 1 0.5854 4 0.509199 1 1 1 1 
 

16-5 Suppliers  11 40 63 29 1 0.46592 4 0.643569 0 1 0 0 
 

16-6 Wider /Local Community 52 44 32 15 1 0.68327 4 0.397514 1 0 1 1 
 

16-7 Competitors 17 44 58 24 1 0.51398 4 0.594445 1 1 0 0 
 

16-8 Economic Conditions  8 32 56 47 1 0.38339 4 0.710149 0 1 0 0 
 

16-9 Market Conditions 9 28 65 41 1 0.39589 4 0.702964 0 1 0 0 
 

16-10 Environmental Conditions  13 36 54 40 1 0.43317 4 0.6625 0 1 0 0 
 

16-11 Info/Comms. System 13 32 52 46 1 0.40675 4 0.682541 0 1 0 0 
 

16-12 Processes 10 40 61 32 1 0.45312 4 0.654241 0 1 0 0 
 

16-13 Product Quality  14 41 54 34 1 0.46593 4 0.635054 0 1 0 0 
 

16-14 Customer Satisfaction 24 46 53 20 1 0.55872 4 0.54651 1 1 1 0 X 

16-15 Organisational Performance  11 40 35 57 1 0.38465 4 0.695072 0 1 0 0 
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Table A-9: For-Profit Reponses Conditioned ISM Research Data  

 
1 2 3 4 Strong  none 

 
Strong  None ISM 

ELEMENTS Strong  Average Weak None 
Focal 
Point 

sCns 
Focal 
Point 

sCns 
ISM 
(sCns) 

ISM 
(sCns) 

For 
Profit 

1-2 Top Management/Leadership 79 14 5 0 1 0.932579 4 0.096891 1 0 1 

1-3 Personnel  34 32 27 5 1 0.701928 4 0.389584 1 0 1 

1-4 Customers  27 29 30 12 1 0.620644 4 0.470868 1 0 1 

1-5 Suppliers  21 35 30 12 1 0.60454 4 0.496278 1 0 1 

1-6 Wider /Local Community  13 31 36 18 1 0.518238 4 0.585683 1 1 0 

1-7 Competitors 14 26 38 20 1 0.499312 4 0.599956 0 1 0 

1-8 Economic Conditions  15 19 39 25 1 0.46111 4 0.628851 0 1 0 

1-9 Market Conditions 17 21 35 25 1 0.479618 4 0.607241 0 1 0 

1-10 Environmental Conditions  12 20 34 32 1 0.416843 4 0.666914 0 1 0 

1-11 Info/Comms. System 25 36 26 11 1 0.635936 4 0.460229 1 0 1 

1-12 Processes 31 30 26 11 1 0.65204 4 0.434819 1 0 1 

1-13 Product Quality  36 30 28 4 1 0.711531 4 0.37843 1 0 1 

1-14 Customer Satisfaction 38 27 24 9 1 0.692438 4 0.386665 1 0 1 

1-15 Organisational Performance 48 35 13 2 1 0.808054 4 0.266397 1 0 1 

1-16 Community Relations  20 38 31 9 1 0.621131 4 0.485891 1 0 1 

2-1 Investors/Shareholders/Owners  46 36 9 7 1 0.778225 4 0.291572 1 0 1 

2-3 Personnel  79 15 4 0 1 0.935864 4 0.093606 1 0 1 

2-4 Customers  51 32 12 3 1 0.811871 4 0.256375 1 0 1 

2-5 Suppliers  50 35 12 1 1 0.824227 4 0.248672 1 0 1 

2-6 Wider /Local Community  23 35 28 12 1 0.616478 4 0.481238 1 0 1 

2-7 Competitors 28 35 25 10 1 0.654793 4 0.43827 1 0 1 

2-8 Economic Conditions  12 23 35 28 1 0.443638 4 0.646323 0 1 0 

2-9 Market Conditions 17 25 33 23 1 0.501228 4 0.588733 1 1 0 

2-10 Environmental Conditions  16 23 31 28 1 0.467514 4 0.616243 0 1 0 
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1 2 3 4 Strong  none 

 
Strong  None ISM 

ELEMENTS Strong  Average Weak None 
Focal 
Point 

sCns 
Focal 
Point 

sCns 
ISM 
(sCns) 

ISM 
(sCns) 

For 
Profit 

2-11 Info/Comms. System 57 35 5 1 1 0.86601 4 0.196032 1 0 1 

2-12 Processes 61 27 7 3 1 0.855136 4 0.1976 1 0 1 

2-13 Product Quality  62 26 10 0 1 0.870525 4 0.185313 1 0 1 

2-14 Customer Satisfaction 55 27 16 0 1 0.832027 4 0.234668 1 0 1 

2-15 Organisational Performance 74 21 3 0 1 0.925728 4 0.111497 1 0 1 

2-16 Community Relations  33 42 18 5 1 0.728808 4 0.364255 1 0 1 

3-1 Investors/Shareholders/Owners  9 31 37 21 1 0.481656 4 0.623815 0 1 0 

3-2 Top Management/Leadership 19 46 28 5 1 0.658382 4 0.456396 1 0 1 

3-4 Customers  50 33 13 2 1 0.813422 4 0.257926 1 0 1 

3-5 Suppliers  25 36 33 4 1 0.665582 4 0.441441 1 0 1 

3-6 Wider /Local Community  10 37 34 17 1 0.524276 4 0.585849 1 1 0 

3-7 Competitors 6 29 39 24 1 0.444474 4 0.660997 0 1 0 

3-8 Economic Conditions  2 16 36 44 1 0.293192 4 0.787463 0 1 0 

3-9 Market Conditions 1 20 39 38 1 0.325773 4 0.765739 0 1 0 

3-10 Environmental Conditions  9 25 31 33 1 0.411126 4 0.675733 0 1 0 

3-11 Info/Comms. System 14 48 29 7 1 0.626637 4 0.492794 1 0 1 

3-12 Processes 40 39 17 2 1 0.773442 4 0.313417 1 0 1 

3-13 Product Quality  65 25 7 1 1 0.880912 4 0.168721 1 0 1 

3-14 Customer Satisfaction 61 31 5 1 1 0.876746 4 0.179092 1 0 1 

3-15 Organisational Performance 58 30 9 1 1 0.855554 4 0.204937 1 0 1 

3-16 Community Relations  14 40 31 13 1 0.574947 4 0.535178 1 1 1 

4-1 Investors/Shareholders/Owners  43 31 21 3 1 0.760834 4 0.319821 1 0 1 

4-2 Top Management/Leadership 46 36 13 3 1 0.795166 4 0.280836 1 0 1 

4-3 Personnel  24 49 21 4 1 0.702317 4 0.406256 1 0 1 

4-5 Suppliers  10 32 40 16 1 0.512086 4 0.59959 1 1 0 
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1 2 3 4 Strong  none 

 
Strong  None ISM 

ELEMENTS Strong  Average Weak None 
Focal 
Point 

sCns 
Focal 
Point 

sCns 
ISM 
(sCns) 

ISM 
(sCns) 

For 
Profit 

4-6 Wider /Local Community  7 36 42 13 1 0.520024 4 0.600958 1 1 0 

4-7 Competitors 30 34 22 12 1 0.654976 4 0.431883 1 0 1 

4-8 Economic Conditions  20 28 27 23 1 0.52899 4 0.556318 1 1 0 

4-9 Market Conditions 27 36 19 16 1 0.626699 4 0.458609 1 0 1 

4-10 Environmental Conditions  10 25 41 22 1 0.46368 4 0.638689 0 1 0 

4-11 Info/Comms. System 7 35 36 20 1 0.487093 4 0.623031 0 1 0 

4-12 Processes 17 42 27 12 1 0.603659 4 0.503364 1 1 1 

4-13 Product Quality  44 35 12 7 1 0.763003 4 0.309897 1 0 1 

4-14 Customer Satisfaction 64 23 9 2 1 0.864138 4 0.185495 1 0 1 

4-15 Organisational Performance 23 43 24 8 1 0.659698 4 0.444222 1 0 1 

4-16 Community Relations  16 34 29 19 1 0.541764 4 0.555952 1 1 0 

5-1 Investors/Shareholders/Owners  10 30 38 20 1 0.488575 4 0.616896 0 1 0 

5-2 Top Management/Leadership 16 36 36 10 1 0.58645 4 0.525226 1 1 1 

5-3 Personnel  5 46 29 18 1 0.51976 4 0.596569 1 1 0 

5-4 Customers  16 32 32 18 1 0.53943 4 0.559838 1 1 0 

5-6 Wider /Local Community  3 22 46 27 1 0.390867 4 0.714605 0 1 0 

5-7 Competitors 10 33 39 16 1 0.515371 4 0.596305 1 1 0 

5-8 Economic Conditions  6 25 39 28 1 0.414394 4 0.684873 0 1 0 

5-9 Market Conditions 8 29 39 22 1 0.464882 4 0.640589 0 1 0 

5-10 Environmental Conditions  5 19 43 31 1 0.37601 4 0.720155 0 1 0 

5-11 Info/Comms. System 4 31 42 21 1 0.451811 4 0.661415 0 1 0 

5-12 Processes 10 36 40 12 1 0.542166 4 0.575714 1 1 0 

5-13 Product Quality  47 33 12 6 1 0.778575 4 0.291223 1 0 1 

5-14 Customer Satisfaction 34 40 18 6 1 0.723972 4 0.365989 1 0 1 

5-15 Organisational Performance 18 47 23 10 1 0.634523 4 0.474051 1 0 1 
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1 2 3 4 Strong  none 

 
Strong  None ISM 

ELEMENTS Strong  Average Weak None 
Focal 
Point 

sCns 
Focal 
Point 

sCns 
ISM 
(sCns) 

ISM 
(sCns) 

For 
Profit 

5-16 Community Relations  5 19 46 28 1 0.388715 4 0.712103 0 1 0 

6-1 Investors/Shareholders/Owners  12 37 32 17 1 0.536214 4 0.570809 1 1 0 

6-2 Top Management/Leadership 15 32 35 16 1 0.541931 4 0.56199 1 1 0 

6-3 Personnel  8 26 41 23 1 0.450792 4 0.653128 0 1 0 

6-4 Customers  13 36 35 14 1 0.551603 4 0.558522 1 1 0 

6-5 Suppliers  4 25 42 27 1 0.406691 4 0.69723 0 1 0 

6-7 Competitors 9 38 37 14 1 0.534297 4 0.582032 1 1 0 

6-8 Economic Conditions  12 32 33 21 1 0.502848 4 0.59797 1 1 0 

6-9 Market Conditions 17 29 37 15 1 0.548249 4 0.554121 1 1 0 

6-10 Environmental Conditions  15 30 32 21 1 0.514185 4 0.58198 1 1 0 

6-11 Info/Comms. System 5 13 45 35 1 0.33936 4 0.750601 0 1 0 

6-12 Processes 2 20 46 30 1 0.365623 4 0.736747 0 1 0 

6-13 Product Quality  11 20 41 26 1 0.436284 4 0.65833 0 1 0 

6-14 Customer Satisfaction 9 22 38 29 1 0.418211 4 0.674852 0 1 0 

6-15 Organisational Performance 5 21 47 25 1 0.40799 4 0.697481 0 1 0 

6-16 Community Relations  32 31 22 13 1 0.652824 4 0.429382 1 0 1 

7-1 Investors/Shareholders/Owners  30 38 19 11 1 0.672351 4 0.416059 1 0 1 

7-2 Top Management/Leadership 35 44 11 8 1 0.734611 4 0.350697 1 0 1 

7-3 Personnel  5 41 34 18 1 0.503335 4 0.612994 1 1 0 

7-4 Customers  36 45 8 9 1 0.73963 4 0.342576 1 0 1 

7-5 Suppliers  15 34 34 15 1 0.552736 4 0.552736 1 1 0 

7-6 Wider /Local Community  3 22 56 17 1 0.433218 4 0.687764 0 1 0 

7-8 Economic Conditions  9 36 32 21 1 0.498081 4 0.60739 0 1 0 

7-9 Market Conditions 24 41 20 13 1 0.637922 4 0.456692 1 0 1 

7-10 Environmental Conditions  3 25 44 26 1 0.404957 4 0.702066 0 1 0 
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1 2 3 4 Strong  none 

 
Strong  None ISM 

ELEMENTS Strong  Average Weak None 
Focal 
Point 

sCns 
Focal 
Point 

sCns 
ISM 
(sCns) 

ISM 
(sCns) 

For 
Profit 

7-11 Info/Comms. System 3 24 45 26 1 0.401672 4 0.705351 0 1 0 

7-12 Processes 9 36 35 18 1 0.510786 4 0.599338 1 1 0 

7-13 Product Quality  33 31 21 13 1 0.658793 4 0.421862 1 0 1 

7-14 Customer Satisfaction 33 32 20 13 1 0.662078 4 0.418577 1 0 1 

7-15 Organisational Performance 18 46 21 13 1 0.618533 4 0.485388 1 0 1 

7-16 Community Relations  9 22 48 19 1 0.460562 4 0.648012 0 1 0 

8-1 Investors/Shareholders/Owners  65 19 11 3 1 0.852732 4 0.193799 1 0 1 

8-2 Top Management/Leadership 55 31 9 3 1 0.832462 4 0.22958 1 0 1 

8-3 Personnel  21 45 22 10 1 0.64586 4 0.458061 1 0 1 

8-4 Customers  56 34 7 1 1 0.856756 4 0.206837 1 0 1 

8-5 Suppliers  37 43 12 6 1 0.751734 4 0.333573 1 0 1 

8-6 Wider /Local Community  24 42 24 8 1 0.662382 4 0.439987 1 0 1 

8-7 Competitors 46 38 8 6 1 0.789031 4 0.282318 1 0 1 

8-9 Market Conditions 62 30 6 0 1 0.883665 4 0.172173 1 0 1 

8-10 Environmental Conditions  13 37 34 14 1 0.554888 4 0.555237 1 1 0 

8-11 Info/Comms. System 9 33 46 10 1 0.534812 4 0.587721 1 1 0 

8-12 Processes 12 35 39 12 1 0.550819 4 0.563959 1 1 0 

8-13 Product Quality  15 35 38 10 1 0.577196 4 0.536031 1 1 1 

8-14 Customer Satisfaction 21 29 38 10 1 0.5933 4 0.51062 1 1 1 

8-15 Organisational Performance 36 37 21 4 1 0.734526 4 0.355435 1 0 1 

8-16 Community Relations  6 26 49 17 1 0.464265 4 0.652064 0 1 0 

9-1 Investors/Shareholders/Owners  65 20 10 3 1 0.856017 4 0.190514 1 0 1 

9-2 Top Management/Leadership 63 23 8 4 1 0.849699 4 0.198384 1 0 1 

9-3 Personnel  22 44 22 10 1 0.648544 4 0.453825 1 0 1 

9-4 Customers  55 28 10 5 1 0.814137 4 0.244803 1 0 1 
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1 2 3 4 Strong  none 

 
Strong  None ISM 

ELEMENTS Strong  Average Weak None 
Focal 
Point 

sCns 
Focal 
Point 

sCns 
ISM 
(sCns) 

ISM 
(sCns) 

For 
Profit 

9-5 Suppliers  35 45 11 7 1 0.742131 4 0.344728 1 0 1 

9-6 Wider /Local Community  21 38 27 12 1 0.614395 4 0.486423 1 0 1 

9-7 Competitors 49 38 7 4 1 0.815408 4 0.25439 1 0 1 

9-8 Economic Conditions  50 32 10 6 1 0.793197 4 0.271948 1 0 1 

9-10 Environmental Conditions  8 24 46 20 1 0.456928 4 0.651646 0 1 0 

9-11 Info/Comms. System 7 31 42 18 1 0.482424 4 0.630803 0 1 0 

9-12 Processes 14 35 35 14 1 0.554287 4 0.554287 1 1 0 

9-13 Product Quality  20 38 27 13 1 0.604191 4 0.496628 1 0 1 

9-14 Customer Satisfaction 19 47 23 9 1 0.644727 4 0.463847 1 0 1 

9-15 Organisational Performance 32 40 14 12 1 0.686624 4 0.397133 1 0 1 

9-16 Community Relations  6 26 46 20 1 0.451559 4 0.660116 0 1 0 

10-1 Investors/Shareholders/Owners  24 34 35 5 1 0.648808 4 0.458215 1 0 1 

10-2 Top Management/Leadership 22 43 28 5 1 0.666434 4 0.44369 1 0 1 

10-3 Personnel 15 29 43 11 1 0.553251 4 0.558425 1 1 0 

10-4 Customers  20 35 35 8 1 0.615511 4 0.493062 1 0 1 

10-5 Suppliers  11 41 39 7 1 0.585735 4 0.538349 1 1 1 

10-6 Wider /Local Community 24 35 32 7 1 0.643622 4 0.460298 1 0 1 

10-7 Competitors 21 32 37 8 1 0.611625 4 0.495397 1 0 1 

10-8 Economic Conditions  15 37 39 7 1 0.596471 4 0.521409 1 1 1 

10-9 Market Conditions 12 30 43 13 1 0.530159 4 0.583068 1 1 0 

10-11 Info/Comms. System 3 14 49 32 1 0.343412 4 0.754304 0 1 0 

10-12 Processes 8 34 37 19 1 0.494012 4 0.616112 0 1 0 

10-13 Product Quality  12 26 39 21 1 0.483138 4 0.61768 0 1 0 

10-14 Customer Satisfaction 7 27 45 19 1 0.465049 4 0.646627 0 1 0 

10-15 Organisational Performance  10 31 42 15 1 0.513036 4 0.600191 1 1 0 
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1 2 3 4 Strong  none 

 
Strong  None ISM 

ELEMENTS Strong  Average Weak None 
Focal 
Point 

sCns 
Focal 
Point 

sCns 
ISM 
(sCns) 

ISM 
(sCns) 

For 
Profit 

10-16 Community Relations  17 28 34 19 1 0.528024 4 0.568142 1 1 0 

11-1 Investors/Shareholders/Owners  24 32 31 11 1 0.616827 4 0.480889 1 0 1 

11-2 Top Management/Leadership 44 34 15 5 1 0.768188 4 0.307814 1 0 1 

11-3 Personnel 46 35 14 3 1 0.791881 4 0.284121 1 0 1 

11-4 Customers  35 37 19 7 1 0.715851 4 0.371007 1 0 1 

11-5 Suppliers  24 41 22 11 1 0.646392 4 0.451324 1 0 1 

11-6 Wider /Local Community 7 28 40 23 1 0.451393 4 0.654078 0 1 0 

11-7 Competitors 11 31 34 22 1 0.489359 4 0.611459 0 1 0 

11-8 Economic Conditions  5 21 36 36 1 0.361404 4 0.727006 0 1 0 

11-9 Market Conditions 2 26 36 34 1 0.368392 4 0.727773 0 1 0 

11-10 Environmental Conditions  4 13 37 44 1 0.295275 4 0.782278 0 1 0 

11-12 Processes 43 40 10 5 1 0.781929 4 0.295624 1 0 1 

11-13 Product Quality  33 43 15 7 1 0.723623 4 0.366338 1 0 1 

11-14 Customer Satisfaction 38 37 16 7 1 0.733758 4 0.348447 1 0 1 

11-15 Organisational Performance  38 48 7 5 1 0.778363 4 0.306944 1 0 1 

11-16 Community Relations  14 27 38 19 1 0.506832 4 0.593987 1 1 0 

12-1 Investors/Shareholders/Owners  22 36 28 12 1 0.613794 4 0.485473 1 0 1 

12-2 Top Management/Leadership 42 36 13 7 1 0.754349 4 0.321652 1 0 1 

12-3 Personnel 57 29 10 2 1 0.842065 4 0.218426 1 0 1 

12-4 Customers  40 33 14 11 1 0.715616 4 0.357283 1 0 1 

12-5 Suppliers  33 35 21 9 1 0.688873 4 0.397986 1 0 1 

12-6 Wider /Local Community 11 25 38 24 1 0.461179 4 0.636537 0 1 0 

12-7 Competitors 16 33 30 19 1 0.538479 4 0.559237 1 1 0 

12-8 Economic Conditions  7 18 35 38 1 0.355017 4 0.727188 0 1 0 

12-9 Market Conditions 6 23 37 32 1 0.390884 4 0.702179 0 1 0 
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1 2 3 4 Strong  none 

 
Strong  None ISM 

ELEMENTS Strong  Average Weak None 
Focal 
Point 

sCns 
Focal 
Point 

sCns 
ISM 
(sCns) 

ISM 
(sCns) 

For 
Profit 

12-10 Environmental Conditions  8 22 37 31 1 0.403772 4 0.68774 0 1 0 

12-11 Info/Comms. System 28 42 15 13 1 0.665083 4 0.423327 1 0 1 

12-13 Product Quality  74 17 4 3 1 0.899883 4 0.132689 1 0 1 

12-14 Customer Satisfaction 68 20 7 3 1 0.873924 4 0.167954 1 0 1 

12-15 Organisational Performance  68 18 6 6 1 0.854649 4 0.182576 1 0 1 

12-16 Community Relations  6 24 45 23 1 0.432284 4 0.674738 0 1 0 

13-1 Investors/Shareholders/Owners  51 29 12 6 1 0.789311 4 0.274282 1 0 1 

13-2 Top Management/Leadership 61 22 11 4 1 0.834476 4 0.216709 1 0 1 

13-3 Personnel 49 28 17 4 1 0.782558 4 0.287239 1 0 1 

13-4 Customers  82 12 2 2 1 0.935446 4 0.086269 1 0 1 

13-5 Suppliers  45 33 15 5 1 0.770872 4 0.303579 1 0 1 

13-6 Wider /Local Community 21 28 37 12 1 0.581545 4 0.519273 1 1 1 

13-7 Competitors 46 40 4 8 1 0.78713 4 0.281116 1 0 1 

13-8 Economic Conditions  14 22 34 28 1 0.452291 4 0.634568 0 1 0 

13-9 Market Conditions 17 30 27 24 1 0.513418 4 0.574992 1 1 0 

13-10 Environmental Conditions  13 18 35 32 1 0.416242 4 0.665964 0 1 0 

13-11 Info/Comms. System 19 28 32 19 1 0.539962 4 0.553102 1 1 0 

13-12 Processes 51 31 8 8 1 0.787411 4 0.27308 1 0 1 

13-14 Customer Satisfaction 88 6 1 3 1 0.947315 4 0.063543 1 0 1 

13-15 Organisational Performance 70 22 3 3 1 0.892432 4 0.146344 1 0 1 

13-16 Community Relations  19 31 32 16 1 0.562522 4 0.535195 1 1 1 

14-1 Investors/Shareholders/Owners  71 15 9 3 1 0.875406 4 0.161819 1 0 1 

14-2 Top Management/Leadership 70 22 4 2 1 0.896667 4 0.14366 1 0 1 

14-3 Personnel 53 33 10 2 1 0.831329 4 0.235366 1 0 1 

14-4 Customers  76 10 4 8 1 0.867651 4 0.154064 1 0 1 
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1 2 3 4 Strong  none 

 
Strong  None ISM 

ELEMENTS Strong  Average Weak None 
Focal 
Point 

sCns 
Focal 
Point 

sCns 
ISM 
(sCns) 

ISM 
(sCns) 

For 
Profit 

14-5 Suppliers  37 35 19 7 1 0.721219 4 0.362537 1 0 1 

14-6 Wider /Local Community 21 25 36 16 1 0.55475 4 0.539864 1 1 1 

14-7 Competitors 44 31 14 9 1 0.741392 4 0.328405 1 0 1 

14-8 Economic Conditions  14 29 30 25 1 0.487991 4 0.603521 0 1 0 

14-9 Market Conditions 24 27 24 23 1 0.549581 4 0.529522 1 1 1 

14-10 Environmental Conditions  9 23 35 31 1 0.413026 4 0.676935 0 1 0 

14-11 Info/Comms. System 24 29 28 17 1 0.581562 4 0.506848 1 1 1 

14-12 Processes 53 27 11 7 1 0.790444 4 0.268496 1 0 1 

14-13 Product Quality  62 23 7 6 1 0.83526 4 0.211272 1 0 1 

14-15 Organisational Performance  66 22 8 2 1 0.872791 4 0.17374 1 0 1 

14-16 Community Relations  20 25 37 16 1 0.548781 4 0.547384 1 1 1 

15-1 Investors/Shareholders/Owners  71 15 8 4 1 0.871171 4 0.164503 1 0 1 

15-2 Top Management/Leadership 72 14 8 4 1 0.873855 4 0.160268 1 0 1 

15-3 Personnel 52 36 7 3 1 0.83098 4 0.235715 1 0 1 

15-4 Customers  50 32 11 5 1 0.797432 4 0.269263 1 0 1 

15-5 Suppliers  37 31 20 10 1 0.695374 4 0.383729 1 0 1 

15-6 Wider /Local Community 14 30 41 13 1 0.542097 4 0.568028 1 1 0 

15-7 Competitors 36 35 16 11 1 0.69831 4 0.380793 1 0 1 

15-8 Economic Conditions  11 30 35 22 1 0.486074 4 0.614744 0 1 0 

15-9 Market Conditions 16 26 34 22 1 0.502779 4 0.590284 1 1 0 

15-10 Environmental Conditions  6 18 44 30 1 0.382929 4 0.713236 0 1 0 

15-11 Info/Comms. System 20 37 29 12 1 0.605141 4 0.497228 1 0 1 

15-12 Processes 42 37 10 9 1 0.749164 4 0.323735 1 0 1 

15-13 Product Quality  55 34 5 4 1 0.838082 4 0.222409 1 0 1 

15-14 Customer Satisfaction 63 28 5 2 1 0.874594 4 0.176591 1 0 1 
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1 2 3 4 Strong  none 

 
Strong  None ISM 

ELEMENTS Strong  Average Weak None 
Focal 
Point 

sCns 
Focal 
Point 

sCns 
ISM 
(sCns) 

ISM 
(sCns) 

For 
Profit 

15-16 Community Relations  16 20 25 37 1 0.419543 4 0.650254 0 1 0 

16-1 Investors/Shareholders/Owners  23 38 27 10 1 0.634803 4 0.466015 1 0 1 

16-2 Top Management/Leadership 25 45 20 8 1 0.678206 4 0.422612 1 0 1 

16-3 Personnel 14 30 41 13 1 0.542097 4 0.568028 1 1 0 

16-4 Customers  18 35 29 16 1 0.569693 4 0.529575 1 1 1 

16-5 Suppliers  7 26 45 20 1 0.457528 4 0.652596 0 1 0 

16-6 Wider /Local Community 31 34 24 9 1 0.67365 4 0.416311 1 0 1 

16-7 Competitors 13 29 41 15 1 0.524373 4 0.584201 1 1 0 

16-8 Economic Conditions  6 19 38 35 1 0.365038 4 0.723371 0 1 0 

16-9 Market Conditions 6 17 47 28 1 0.388114 4 0.711153 0 1 0 

16-10 Environmental Conditions  11 24 34 29 1 0.436719 4 0.653242 0 1 0 

16-11 Info/Comms. System 7 21 37 33 1 0.386048 4 0.703913 0 1 0 

16-12 Processes 6 22 45 25 1 0.417244 4 0.686676 0 1 0 

16-13 Product Quality  7 26 40 25 1 0.436353 4 0.666016 0 1 0 

16-14 Customer Satisfaction 12 29 41 16 1 0.514169 4 0.594405 1 1 0 

16-15 Organisational Performance  8 26 26 38 1 0.387266 4 0.693389 0 1 0 
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