
THE MEANING AND MANAGEMENT

OF

PRODUCT-SERVICE QUALITY

CHARLOTTE JANE BACKHOLER

A thesis submitted for the degree of 

Doctor of Philosophy 

University of Bath 

School of Management 

Date November 2014 



ii 

Copyright

Attention is drawn to the fact that copyright of this thesis rests with its author.  A copy 

of this thesis has been supplied on condition that anyone who consults it is understood 

to recognise that its copyright rests with the author and they must not copy it or use 

material from it except as permitted by law or with the consent of the author. 

Restrictions 

This thesis may be made available for consultation within the University Library and 

may be photocopied or lent to other libraries for the purposes of consultation with 

effect from………………………………….(date)

Signed on behalf of the Faculty/School of Management 



iii 

TABLE OF CONTENTS

LIST OF FIGURES ............................................................................................. VIII

LIST OF TABLES ................................................................................................ XI

DECLARATION ................................................................................................ XVII

ABSTRACT .................................................................................................... XVIII

LIST OF ABBREVIATIONS .................................................................................. XIX

CHAPTER ONE: INTRODUCTION ........................................................................ 23

1.1. Introduction to the Research ............................................................... 23

1.2. Towards a preliminary conceptual model ............................................ 26

1.3. Structure of the thesis ......................................................................... 27

CHAPTER TWO: LITERATURE REVIEW ............................................................... 29

2.1. Introduction to Chapter........................................................................ 29

2.2. Literature Review Methodology........................................................... 29

2.3. Product Service Bundle....................................................................... 34

2.4. Quality................................................................................................. 56

2.4.1. Product ................................................................................... 61

2.4.2. Service ................................................................................... 67

2.5. Governance in PSB............................................................................. 88

2.6 Towards a conceptual model ............................................................ 108

CHAPTER THREE: RESEARCH PHILOSOPHY AND METHODOLOGY ...................... 110

3.1. Chapter Introduction.......................................................................... 110

3.2. Research drivers ............................................................................... 110



iv 

3.2.1. Philosophical position........................................................... 111

3.2.2. Research approaches .......................................................... 118

3.2.3. Research strategies ............................................................. 120

3.2.4. Time horizon ........................................................................ 129

3.2.5. Research techniques and procedures.................................. 129

3.3. Research processes selected for this thesis ..................................... 134

3.3.1. Philosophical choices for this thesis ..................................... 137

3.3.2. Methodological choices for this thesis .................................. 137

3.3.3. Research phases of the thesis ............................................. 138

3.3.4. Research setting and case selection rationale ..................... 146

3.3.5. Unit of analysis ..................................................................... 147

3.4. Limitations of the research design..................................................... 148

3.5 Ensuring quality of thesis’ data.......................................................... 149

3.5.1. Ethical implications............................................................... 149

3.5.2. Research credibility .............................................................. 150

3.5.3. Role of the researcher.......................................................... 152

CHAPTER FOUR: RESEARCH FINDINGS ........................................................... 154

4.1. Chapter Introduction.......................................................................... 154

4.2. Rationale........................................................................................... 154

4.3. Phase 1 – The Pilot Project............................................................... 154

4.3.1Introduction to Pilot Project Empirical Data Collection Phase ...... 154



v 

4.4.2Summary of Pilot Project Cases ................................................... 156

4.3.3Summary of Pilot Cases’ Research Findings ............................... 180

4.3.4Pilot Project conclusions and relevance to thesis ......................... 187

4.4. Phase 2 – Main Project Data Collection............................................ 187

4.4.1. Introduction to Main Project Empirical Data Collection 

Phase  ............................................................................................. 187

4.4.2. Summary of main project cases, the PSB contracts and the 

critical incident ...................................................................................... 189

4.5. With-in Case Analysis ....................................................................... 214

4.5.1. With-in Case Analysis (RQ1): To what extent are product and 

service quality attributes complementary and/or substitutes in any 

assessment of PS quality? ................................................................... 214

4.5.2. With-in Case Analysis (RQ2): How are objective (e.g. weight) 

and subjective (e.g. aesthetics) criteria combined in assessments of PS 

quality?  ............................................................................................. 235

4.5.3. With-in Case Analysis (RQ3): What governance arrangements 

are used to manage PS quality? .......................................................... 240

4.5.4Summary of with-in case analysis ................................................ 249

CHAPTER FIVE: RESEARCH ANALYSIS – CROSS CASE ..................................... 251

5.1. Introduction ....................................................................................... 251

5.2. The Meaning of PSB? ....................................................................... 251

5.3. The Meaning of PSB Quality?........................................................... 255

5.4. The Management of PSB Quality?.................................................... 257

5.5. Chapter Summary ............................................................................. 266



vi 

CHAPTER 6: DISCUSSION ............................................................................... 267

6.1. Introduction to chapter ...................................................................... 267

6.2. RQ1: To what extent are product and service quality attributes 

complementary and/or substitutes in an assessment of PS quality? .......... 267

6.3. RQ2: How are objective (e.g. weight) and subjective (e.g. aesthetics) 

criteria combined in assessments of PS quality? ........................................ 271

6.4. RQ3: What governance arrangements are used to manage PS 

quality? .................................................................................................. 274

6.6. Chapter summary.............................................................................. 277

CHAPTER SEVEN: CONCLUSIONS AND REFLECTIONS ....................................... 278

7.1. Contribution to Knowledge ................................................................ 278

7.2. Contribution to Practice..................................................................... 283

7.3. Limitations of this research ............................................................... 285

7.4. Further Research .............................................................................. 286

REFERENCES ................................................................................................ 288

APPENDIXES ................................................................................................. 329

Appendix 1: Journals with articles with PSS in title .................................. 329

Appendix 2: Engineering Journals with multiple PSS articles .................. 334

Appendix 3: Scopus PSB articles by subject area ................................... 337

Appendix 4: Extract of PSB articles imported to Endnote  (Surname A –

D) ............................................................................................. 338

Appendix 5: Product service bundle search February / March 2014........ 347

Appendix 6: Endnote library example ...................................................... 348



vii 

Appendix 7: Example of preliminary literature review search terms and 

results from Scopus .................................................................................... 349

Appendix 8: Interviews Semi – Structured Interview Plan........................ 350

Appendix 9: Pilot Case Prompt Interview Questions................................ 351

Appendix 10: Interview Protocol for Data Collection Fieldwork.................. 352

Appendix 11: List of secondary data ......................................................... 355

Appendix 12: NVivo examples ................................................................... 356

Appendix 13: Main Case Prompt Interview Questions ............................... 357

Appendix 14: Main Case Questionnaire.................................................... 358

Appendix 15: Extract of Master Lease Agreement..................................... 359

Appendix 16: House rules.......................................................................... 363

Appendix 17: MechanCom’s Quality Review Form .................................... 367

Appendix 18: Summary of Pilot Project Cases’ interviewees..................... 368

Appendix 19: Summary of Main Project Cases’ interviewees .................... 372

Appendix 20: Product service impact circles (Figure 39; Figure 40, and Figure 

41) ............................................................................................ 376

Appendix 21: A therotical model of the ideal QAS for a PSB ..................... 379



viii 

LIST OF FIGURES

Figure 1:  Methodology for systematic literature review ................................ 30

Figure 2:  Systematic method for identifying extant literature ....................... 31

Figure 3: The evolution of the concept of product-service bundle (PSB) ..... 44

Figure 4: Three main classifications of PSB ................................................ 47

Figure 5: Classification of PSB .................................................................... 50

Figure 6: Main categories and subcategories of PSB .................................. 51

Figure 7: The ISO 9000 process approach .................................................. 57

Figure 8: Model of service quality ................................................................ 84

Figure 9: In-house or internal service quality model .................................... 85

Figure 10: Gap analysis ................................................................................. 86

Figure 11: Three aspects of PSB quality measures ....................................... 92

Figure 12: Selection of Contract Types ........................................................ 100

Figure 13: Three contracting approaches .................................................... 101

Figure 14: Variation in research design ....................................................... 115

Figure 15: Approaches and methodologies ................................................. 119

Figure 16: The action research cycle ........................................................... 123

Figure 17: Research choice continuum ....................................................... 129

Figure 18: Research design ......................................................................... 135

Figure 19: Classification of PSB companies ................................................ 156

Figure 20: Classification of Phase 2 PSB companies .................................. 188



ix 

Figure 21: Characteristics of critical incident as perceived by the buyer of PSB 

  ................................................................................................... 189

Figure 22: Main Case 1 OilCom and ValveCom contract timelines phases in 

relation to critical incident event ........................................................... 197

Figure 23: Main Case 2 PowerCom and ActuatCom contract timelines phases 

in relation to critical incident ................................................................. 203

Figure 24: WaterCom and ManfCom contract timelines phases in relation to 

critical incident event............................................................................ 208

Figure 25: GuardCom and ShipCom contract timelines phases in relation to 

critical incident event............................................................................ 213

Figure 26: Product attributes average combined intricacy score for Case 1 

(Likert scale results) ............................................................................. 215

Figure 27: Service attributes average combined score for Case 1 (Likert scale 

results) ................................................................................................. 218

Figure 28: Product attributes average combined score for Case 2 (Likert scale 

results) ................................................................................................. 221

Figure 29: Service attributes average combined score for Case 2 (Likert scale 

results) ................................................................................................. 222

Figure 30: Product attributes average combined score for Case 3 (Likert scale 

results) ................................................................................................. 229

Figure 31: Service attributes average combined score for Case 3 (Likert scale 

results) ................................................................................................. 231

Figure 32: Product attributes average combined score for Case 4 (Likert scale 

results) ................................................................................................. 233

Figure 33: Service attributes average combined score for Case 4 (Likert scale 

results) ................................................................................................. 233



x 

Figure 34: Physical Product attributes average combined intricacy score for 

Main Project Cases (Likert scale results) ............................................. 252

Figure 35: Product Performance attributes average combined intricacy score 

for Main Project Cases (Likert scale results) ........................................ 252

Figure 36: Service Experience attributes average combined score for Main 

Project Cases (Likert scale results)...................................................... 253

Figure 37: Service Outcome attributes average combined score for Main 

Project Cases (Likert scale results)...................................................... 254

Figure 38: Main project PS combination and its PBC and contractual approach 

  ................................................................................................... 258

Figure 39: Product Service Quality Impact Circle ........................................ 376

Figure 40: Product service quality impact circle (positive influences loop) 

achieved by implementing and utilising PS quality measures .............. 377

Figure 41: Product service quality impact circle (negative influences loop) . 378

Figure 42: A model of the ideal aspects of a quality assurance system for 

measuring PS quality (service recovery attributes and product failure 

recovery) .............................................................................................. 379



xi 

LIST OF TABLES

Table 1: Topic area article span ..................................................................... 32

Table 2: Keyword search results for ‘servitization’ c. June 2008 .................... 33

Table 3: PSB – examples of related concepts and definitions ....................... 36

Table 4: Terminology describing the phenomena of PSB .............................. 41

Table 5: Evolution of PSB articles .................................................................. 42

Table 6: Literature review of identified articles across fields over the last 25 

years (~ 1989)........................................................................................ 43

Table 7: Companies offering PS combinations identified in the extant literature 

c. October 2009 ..................................................................................... 45

Table 8: Typology of PSB .............................................................................. 48

Table 9: PSB classification by its components ............................................... 49

Table 10: Quality definitions from three standpoints ..................................... 64

Table 11: Classification of types of services ................................................. 70

Table 12: Service quality categorised by ‘what’ and ‘how’ dimensions ......... 81

Table 13: Literature review of identified quality articles across fields over the 

last 25 years (~ 1989) ............................................................................ 88

Table 14: Overview of quality models and core authors identified in the PSB 

literature ................................................................................................. 90

Table 15: Characteristics of Simple and Complex PSB ................................ 93

Table 16: Summary of types of contracting approaches for managing inter-

firm co-ordination ................................................................................... 96

Table 17  Commonly used Payment Models ................................................ 99



xii 

Table 18: Distribution of PSB and governance articles by theory ............... 102

Table 19: Assumptions on the nature of social science .............................. 110

Table 20:  Beliefs underlying research implementation ............................... 112

Table 21: Key features of different philosophies of social research ............ 117

Table 22: General orientation of research strategies .................................. 119

Table 23: Typical distinctions between strategies....................................... 124

Table 24: Emphases of Quantitative, Mixed, and Qualitative Research ..... 125

Table 25: Data collection techniques and tools .......................................... 130

Table 26: Purposes of the research inquiry ................................................ 132

Table 27: Relevant situations for research strategies ................................. 136

Table 28: Classification of CIT applied for main project cases ................... 147

Table 29: Tactics used to address creditability criteria ............................... 150

Table 30: Pilot Case A’s selection criteria .................................................. 157

Table 31: Overview of the contacts for Pilot Case A................................... 158

Table 32: Typology of Pilot Case A and its PSB classification.................... 159

Table 33: Overview of the contacts for Pilot Case A................................... 159

Table 34: Phase 1 - Pilot Case B’s selection criteria .................................. 160

Table 35: Overview of the contacts for Pilot Case B................................... 161

Table 36: Typology of Pilot Case B and its PSB classification.................... 162

Table 37: Overview of the contacts for Pilot Case B................................... 162

Table 38: Phase 1 - Pilot Case C’s selection criteria .................................. 163



xiii 

Table 39: Overview of the contacts for Pilot Case C .................................. 164

Table 40: Typology of Pilot Case C and its PSB classification ................... 165

Table 41: Overview of the contacts for Pilot Case C .................................. 165

Table 42: Phase 1 - Pilot Case D’s selection criteria .................................. 166

Table 43: Overview of the contacts for Pilot Case D .................................. 167

Table 44: Typology of Pilot Case D and its PSB classification ................... 168

Table 45: Overview of the buyer of PSB contacts for Pilot Case D ............ 168

Table 46: Phase 1 - Pilot Case E’s selection criteria .................................. 169

Table 47: Overview of the contacts for Pilot Case E................................... 170

Table 48: Typology of Pilot Case E and its PSB classification.................... 170

Table 49: Overview of the buyer of PSB contacts for Pilot Case E ............ 171

Table 50: Phase 1 - Pilot Case F’s selection criteria .................................. 172

Table 51: Overview of the contacts for Pilot Case F ................................... 172

Table 52: Typology of Pilot Case F and its PSB classification .................... 173

Table 53: Overview of the contacts for Pilot Case F ................................... 174

Table 54: Phase 1 - Pilot Case G’s selection criteria .................................. 175

Table 55: Overview of the contacts for Pilot Case G .................................. 175

Table 56: Typology of Pilot Case G and its PSB classification ................... 177

Table 57: Overview of the contacts for Pilot Case G .................................. 177

Table 58: Phase 1 - Pilot Case H’s selection criteria .................................. 178

Table 59: Overview of the contacts for Pilot Case H .................................. 179



xiv 

Table 60: Typology of Pilot Case H and its PSB classification ................... 179

Table 61: Overview of the contacts for Pilot Case H .................................. 180

Table 62: Empirical Results of Phase 1 - Pilot Cases data PSB providers:  

What is Product Service and Self-identify as PSB provider? ............... 181

Table 63: Empirical Results of Phase 1 - Pilot Cases data PSB providers: 182

Table 64: Empirical Results of Phase 1 - Pilot Cases data PSB providers: 183

Table 65: Empirical Results of Phase 1 - Pilot Cases data PSB providers:  

What is Product quality? ...................................................................... 184

Table 66: Empirical Results of Phase 1 - Pilot Cases data PSB providers: 185

Table 67: Empirical Results of Phase 1 - Pilot Cases data PSB providers: 186

Table 68: Main Project Case 1’s selection criteria ...................................... 190

Table 69: Overview of the contacts for Main Project Case 1 ...................... 191

Table 70: Typology of Main Project Case 1 and its PSB classification ....... 195

Table 71: Phase 1 – Main Project Case 2’s selection criteria ..................... 198

Table 72: Overview of the contacts for Main Project Case 2 ...................... 200

Table 73: Typology of Main Project Case 2 and its PSB classification ....... 202

Table 74: Phase 1 - Main Project Case 3’s selection criteria ...................... 204

Table 75: Overview of the contacts for Main Project Case 3 ...................... 205

Table 76: Typology of Main Project Case 3 and its PSB classification ....... 206

Table 77: Phase 1 – Main Project Case 4’s selection criteria ..................... 209

Table 78: Overview of the contacts for Main Project Case 4 ...................... 210

Table 79: Typology of Main Project Case 4 and its PSB classification ....... 211



xv 

Table 80: Data metrics captured for PSB quality measures via interviews and 

questionnaire survey responses .......................................................... 249

Table 81: Example of types of quality mechanisms for the main project cases 

  ................................................................................................... 256

Table 82: Main project cases level (macro, meso and micro) of governance 

mechanisms ......................................................................................... 259

Table 83: Summary of the cases Product performance quality measures .. 265



xvi 

Acknowledgements 

This thesis would not have been possible without the support of my lead 

supervisor Professor Mike Lewis, who has been an invaluable mentor and has 

provided encouragement throughout my studies.  I would also like to thank my 

former supervisory team Professor Alistair Brandon-Jones and Dr Nigel 

Caldwell, for their positive and constructive feedback. 

This study was funded in part by the Engineering and Physical Sciences 

Research Council (EPSRC) as part of the ‘Knowledge and Information 

Management’ (KIM) Grand Challenge project.  I appreciatively acknowledge 

the EPSRC for their financial assistance. 

I would like to thank Dr Wendy Phillips for ‘opening a door’ in to many of the 

early pilot case organisations and to Professor Lewis and Dr Phillips for 

‘opening doors’ in to the main case organisations.  I would also like to thank 

Professor Lewis for his comments that greatly improved this dissertation.  I 

would like to express deep thanks to all the participants (interviewees) and 

organisations that were involved in this research. 

Finally, I would like to thank my family, especially my husband, Richard and my 

daughter Chloe. Without their encouragement and enduring love, this thesis 

would not have been possible.  I am forever indebted to my husband for his 

understanding, endless patience, kindness, continuous encouragement, and 

love when it was most required, during this long but rewarding process. 



xvii 

DECLARATION

I declare that the work reported in this dissertation is my own.  No part of this 

dissertation has been submitted to any journal for publication or to any 

university for any degree, diploma or qualification. 

Charlotte Jane Backholer 

November 2014 



xviii 

ABSTRACT

This thesis explores how quality is measured when a combination of product 

and service are being provided and investigated how these processes are 

managed.  Relatively little research exists on measuring quality of Product 

Service Bundles (PSB).  This thesis attempts to address this gap by carrying 

out multiple, cross-sectional case study research on a variety of business-to-

business (B-2-B) PSB providers situated within the UK.  The thesis makes three 

principal contributions.  

First, some aspects of quality need to be considered ‘core’ when providing an 

integrated PS offering and this work identified four that were predominant: 

physical product, product performance, service experience and service 

outcome.  The empirical work also confirmed that these aspects need to be 

integrated in some manner and measurement was a critical part of this process.  

Second, building on this question of integration, the analysis of the eight pilot 

cases and four main project cases illustrated that the development of a quality 

assurance system (QAS) to measure the quality aspects of the PSB is 

fundamental to its success.  The empirical work identified the role of the QAS, 

predominately focused on the product elements.  Although, the QAS had the 

capability to manage the service element of the integrated PS offering, the 

research findings identified this was underutilised. 

Third, the management of the quality of an integrated PS offering, via the QAS, 

etc., must recognise the complementary nature of contractual and relational 

governance and then actively develop mechanisms that address and intertwine 

both dimensions of inter-organisational exchange.  While existing research has 

considered them separately, this research considered them jointly, as part of 

the PS offering. 

Finally, several potential avenues of further work have been identified but, in 

particular, a longitudinal study would help to determine how the life cycle of the 

PSB influences the management of PS quality. 
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CHAPTER ONE: INTRODUCTION

1.1. Introduction to the Research 

More and more manufacturing companies, but especially those offering 

products that have a considerable installed base (such as construction 

equipment, elevators, plant machinery and printing machines) are adding 

services to the products they supply, to better create competitive advantage 

(Batista et al., 2008).  This strategy of adding value to products by creating 

Product Service Bundles (PSB) has been variously labelled ‘Servitization’

(Vandermerwe and Rada, 1988; van Looy et al., 1998), ‘servicizing’, ‘integrated 

solutions’ (Windahl, 2007; Wise and Baumgartner, 1999), and perhaps most 

frequently ‘product service systems – PSS’ (Charter et al., 2004; Brax, 2005; 

Davies et al., 2006; Alomair, 2007; Johnstone et al., 2009; Neely, 2009).  Wise 

and Baumgartner (1999) described ‘integrated solutions’ as a downstream 

business model that provided related product and service elements that were 

closely inter-related.  Baines et al., (2007) defined a PSS as a special case of 

servitisation, which provided value by integrating products and services, while 

Geng et al., (2010) highlighted the objective of a PSS is to increase 

organisation’s competitiveness and profitability. 

The existing literature on ‘integrated product service bundles’ documents 

numerous successful implementations and draws from a range of fields 

including business management (BM), engineering and design (E&D) and 

information systems (IS).  Although, specifically there is literature on service 

quality and literature on product quality and there is literature on PSB, which 

was identified in the literature searches conducted (see chapter two, section 

2.2 for full details of methodology) there was no specific detailed exploration on 

PSB quality.  

Is there anything left worth saying about quality? 

Quality of services and products has increased in importance in academic 

literature over the last few decades and the body of literature focusing on 

quality is far from sparse and exhaustive.  A large amount of academic literature 
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addresses the shift of companies to provide PSB, although it does not explore 

the quality measures required or the role of contracts.  Furthermore, the 

literature reinforced the gap in existing research, specifically the lack of 

empirical studies focusing on measuring the quality of bundled products and 

services.  In response to this gap, the research detailed in the thesis explored 

how quality is measured and managed when a combination of product and 

service are being provided.  

Terminology and Semantics 

A reoccurring theme in the academic literature is the lack of a universal 

unambiguous definition for many of the key terms used in the areas of products, 

services, and quality.  With a few exceptions, the definitions used within the 

literature are vague.  Numerous concepts and descriptions were identified, 

which vary according to the author’s viewpoint and field resulting in overlapping 

terminology and interpretation.  A difficulty with the existing language and 

concepts that span the various disciplines is the lack of consistency.  Scholars 

noted that this often results in misinterpretation or misunderstanding of the key 

terms.  Furthermore the definitions that are being applied appear to be 

somewhat arbitrary and often required deeper refining (Hobday, 1996; Jacob 

and Ulaga, 2008; Mont, 2000; Yougdahl and Loomba, 2000).  

The ensuing literature review chapter encompass various definitions of key 

terminology found in the literature and the definition adopted by the researcher 

in this study.  The literature review will clarify a number of the key terms used 

throughout this thesis and will presents the exemplarily definitions, as identified 

in the literature and developed by the researcher.   

The research questions 

In order to further clarify the scope of the thesis, three separate research 

questions (RQs) were developed to address the gaps identified in literature.  

The three RQs that guided this research were:  

RQ.1 To what extent are product and service quality attributes complementary 

and/or substitutes in any assessment of PS quality? 
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First, it is important to deepen the knowledge on the extent that a company’s 

product and service quality attributes are complementary and/or substitutes in 

any assessment of PS quality.  The main objective of this first research 

question was to identify the interrelationships between product and service 

quality attributes, and their role in the assessment of PS quality.  Secondly the 

RQ objective was to identify the meaning of PSB in practice.  Finally, it 

highlighted the challenges organisations faced when combining the product 

and service elements of its PS offering.  This first RQ was addressed through 

conducting an in-depth analysis of current product and service quality attributes 

identified from the interviews undertaken with the case companies.  The 

empirical evidence was analysed to identify the product and service quality 

attributes that were measured for each of the eight pilot cases and the four 

main project cases.  The RQ will enable the researcher to explore the 

complementarity and substitution of the product quality attributes and service 

quality attributes at an intra- and an inter-organisational perspective.  The 

research details if and how these product and service quality attributes were 

complementary in any assessment of PS quality.  Finally, the product and 

service quality attributes were identified that were substitutive in any 

assessment of PS quality. 

RQ.2 How are objective (e.g. weight) and subjective (e.g. aesthetics) criteria 

combined in assessments of PS quality? 

Objective quality and subjective quality were used to define two types of quality 

and therefore as two forms of quality measurements, which were explored 

through research question 2.  Objective quality included its features, 

performance, durability, reliability, conformance and serviceability.  A definition 

of objective quality is the degree of compliance of a process or its outcome with 

a predetermined set of criteria, which are presumed essential to the ultimate 

value it provides (Quality Digest, 2001).  Subjective quality is defined as the 

level of perceived value reported by the person who benefits from a process or 

its outcome. It may subsume various intermediate quality measures, both 

objective and subjective (Quality Digest, 2001).  Subjective quality metrics 

included the influences of perceived quality of intrinsic attributes (e.g. 
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aesthetics) and extrinsic attributes (e.g. denomination of origin, PS brand 

image, and image of traditional product).   

RQ.3 What governance arrangements are used to manage PS quality? 

The relational and contractual governance mechanisms that influenced the 

management of PS quality were explored through research question 3.  The 

relational governance mechanisms of trust and cooperation together with the 

quasi relational mechanisms of contractual trust were explored to establish if 

and how these were utilised to manage PS quality by the PSB cases.  The 

influence of the contractual governance mechanisms in the management of PS 

quality is explored for each of the pilot cases and main project cases.  The 

identification of the specific contractual and relational PS quality governance 

mechanisms for each of the cases was identified to determine the optimum 

mechanisms for managing PS quality. 

This research develops a series of case studies – eight pilot cases (A –H) and 

four main project cases (1 – 4).  A multiple, cross-sectional case study method 

was used to examine how quality is measured when a combination of product 

and service were being provided.  The thesis deploys rich data sets through 

combining company reports with 32 pilot case semi-structured interviews, 51 

main project case semi-structured interviews and 18 electronic survey 

responses. The research detailed in the thesis explored how quality is 

measured and managed when a combination of product and service are being 

provided.   

1.2. Towards a preliminary conceptual model 

This section presents the initial preliminary conceptual model. The initial 

conceptual framework was developed to assess the roles of the quality 

management system (QAS) and the inter-firm co-ordination/governance in the 

management of the three PS quality aspects.  The initial conceptual framework 

examines the interplay of the interlinked relationships of the three quality 

aspects: product quality; service outcome and service experience.  The initial 

conceptual framework was developed to addresses this thesis three research 
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questions presented in section 1.1. and guided the pilot phase of the empirical 

data collection. 

1.3. Structure of the thesis 

The structure of the thesis is now outlined. This chapter outlined the research 

issue, the researcher’s expected contribution and the three research questions 

are introduced that were used to guide this research.  Finally Chapter One: 

Introduction – presented the preliminary conceptual model and the structure of 

the thesis was outlined.  

Chapter Two: Literature Review – presented the condensed literature review 

from various disciplines, which spanned over a number of different literatures, 

which is critical appraised to identify existing gaps and the chapter concluded 

by presenting the conceptual model.  

Chapter Three: Research Philosophy and Methodology – provided an 

explanation of the methods available and examines the philosophical and 

practical implications of the methods that shaped the development of research 

methodology used in this research process.  The selection of the 

methodological layers, which were selected to underpin and shape this thesis 

are then presented.  

Chapter Four: Research Findings – the chapter outlined the findings of the 

cases and presented the first stage of the empirical evidence analysis.  The 

with-in case sections provided an individual case analysis for each of the main 

project cases by addressing each of this thesis’ research questions in 

sequence.   

Chapter Five: Research Analysis – Cross Case presented the second stage of 

the empirical evidence analysis, the cross case analysis.  The cross case 

analysis like the with-in case analysis addressed each of the thesis’ research 

question in turn to provide a comparative approach. 

Chapter Six: Discussion – the chapter reconciled the first and second phases 

of data analysis along with the extant literature and the preliminary conceptual 
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model.  The chapter addressed the central research question: ‘What is the 

meaning and management of product-service quality?’ through addressing 

each of the thesis’ research questions consecutively.

Chapter Seven: Conclusions and reflections – the chapter presented the gaps 

identified in the extant literature that this thesis addressed, outlined the thesis’ 

contribution to knowledge and its contribution to practice and concludes by 

outlining the limitation of this research and possible future research avenues 

that could be investigated.  



29 

CHAPTER TWO: LITERATURE REVIEW

2.1. Introduction to Chapter 

The aim of this chapter is to present the technique used to identify the literature 

relating to PSB, quality, quality measures used for products, quality measures 

used for service, governance used to procure and provide PSB –section 2.2. 

Secondly the chapter presents the salient concepts that were identified from 

this literature, and presents the gaps identified in the existing literature –

sections 2.3 to 2.5.  Finally the chapter précises the prior research which 

underpinned the preliminary conceptual model – section 2.6.   

2.2. Literature Review Methodology 

The literature involves discussions in several areas, which underpins the 

structure of this thesis.  The process of identifying high quality literature for 

each area is complicated, as the quality and amount of available literature is 

vast.  The researcher conducted and repeated a systematic procedure to 

identify high quality literature for each area, PSB (section 2.3. and Appendix 1); 

quality (section 2.4.); product quality (2.4.1.); service quality (2.4.2.); PSB 

governance (2.5.) and conceptual model (2.6.).  The salient concepts from each 

area was considered and was synthesized into the preliminary conceptual 

model.  The key areas of literature were reviewed by assimilating the methods 

outlined in Bryman (2000), vom Brocke et al., (2009) and Rowley and Slack 

(2005).  The method the researcher conducted to ensure a rigorous literature 

review is illustrated in Figure 1. 
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Figure 1:  Methodology for systematic literature review 

Source:  Adapted by the researcher from Bryman (2012: 119)

Inclusive sweep: Read literature known to you or recommended by others related to 

your research topics;  

include books, conference proceedings, journal articles and webpages

Research notes: Record notes using Endnote ® based on your reading of this literature

Develop & broaden search terms: Note terminology used in the literature to identify 

key words and record in Endnote ®

Widen search net: Identify other literature referred to that may be relevant; 

 review references and citations of articles 

Keyword searches: Conduct library, electronic online database and internet search 

engine searches using identified keywords

Review literature: Scrutinise titles and abstracts for relevance, 

remove duplicates and import to Endnote®

Update literature: Repeat process regularly to identify new publications; focus on 

quality studies in the literature (exclude website & non-peer reviewed articles) 

AND

AND

THEN

AND
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Each section of the literature review synthesises the existing literature from a 

range of fields, predominantly business management (BM), engineering and 

design (E&D) and information systems (IS).  These core fields were examined 

since the researcher had access to these disciplines’ databases (Web of 

Science, Scopus, Springer Link and PubMed), enabling the replication of 

searches as required (Figure 2).   

Figure 2:  Systematic method for identifying extant literature  

The areas in which the literature articles span were vast.  A list of the key peer-

reviewed journals identified by the Researcher within each field through, 

benchmarking ratings, journal rankings, social networking media platforms and 

the opinions of scholars within the field are listed in Appendix 1.  The researcher 

identified the core areas for each field (Appendix 2).  For example, the 

predominant business management fields identified were economics, 

operations management (OM), organisational studies (OS) and marketing 

(Table 1 and Appendix 3). 
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Table 1: Topic area article span 

Discipline Field
Subject Areas

PSB PS quality Governance

Social 

Science

Business 

Management 

(including 

operations)

Economics, Operations 

Management (OM), 

Organisational Studies 

and Marketing

Health, 

Operational 

Management, 

Marketing

Political 

Science,

Applied 

Science

Engineering 

and Design

Engineering, Medicine, 

Health

Food Science 

Technology, 

Chemical 

engineering

Engineering, 

Medicine, 

Health

Natural 

Science 

including 

Mathematics

Computer and 

Environmental 

Science

Information Systems, 

Environmental 

Management, Material 

Science

Information 

Systems, 

Environmental 

Management, 

Material 

Science

Organisational 

Science

In June 2008, a systematic preliminary literature review was conducted, the 

researcher reviewed internet search engine results and results generated from 

online electronic databases to identify relevant literature.  The principal search 

term used by the researcher throughout the preliminary literature search was 

Servitization.  Journal articles, conference proceedings, working papers, 

internet articles, forums postings and review papers were reviewed and the 

researcher only excluded the non-English results and identified duplicates 

articles (Table 2).  To improve the researcher’s comprehension of the extant 

literature the researcher attended academic conferences, consortiums and 

workshops, viewed online presentations, participated in online networks, 

discussion forums and engaged in deliberations with practitioners and 

colleagues. 
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Table 2: Keyword search results for ‘servitization’ c. June 2008

Source No. Title review 
(Excluded 

duplicates / 
non-English / 

irrelevant 
topics)

No. Cross 
analysis of 
references 

and 
abstracts

Full text  
articles 

retrieved and 
imported in to 

Endnote

Databases results 

including books, 

conference papers 

and journal articles

241 47 8 17 4

Internet pages 338 154 143 166 2

Keywords were identified from the review of the preliminary literature articles 

and the focal literature review commenced in February 2009.  Opinions, 

knowledge and contacts of colleagues from the University of Bath’s School of 

Management were consulted to aid the development of the keywords and core 

texts.  The electronic searches were conducted using keywords identified from 

known and recommended texts, such as the PSS papers of Goedkoop et al., 

(1999), Mont (2002), Baines et al., (2007) and Brandstotter et al., (2003).  

Servitizaion and PSB papers included those from Morelli (2003), Windahl et al., 

(2004) and Davies et al., (2006).  Product quality papers included Garvin (1984) 

and Juran et al., (1974).  Service quality texts were from researchers such as 

Lewis and Booms (1983) and Parasuramen et al., (1985).  The keyword search 

terms, where necessary, were broadened by the inclusion of core article’s 

keywords, the combining of keyword searches and the use of wildcard1

searches.  The systematic keywords online database searches and internet 

1 The multiple character wildcard is the asterisk (or star) servic**. It finds all terms that start with 

servic (such as service, servicing or serviced).
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search engines scans, which were repeated annually, so ensure the literature 

was up-to-date and appropriate.   

The electronic online systematic searches were repeated in October 2009, 

February 2010; February 2011; December 2012; June 2013; and December 

2013.  The final systematic literature review was conducted in February and 

March 2014.  The latter three literature searches included a keyword search for 

governance literature, to address the third research question posed by the 

researcher: “What governance arrangements are used to manage PS quality?”

The keywords included in the governance search were identified from the 

existing literature articles identified in the previous searches and extracted from 

recommended papers such as Lovelock and Gummesson (2004), Roehrich 

and Lewis (2010) and Vlaar et al., (2007).  The identified relevant literature for 

this research is presented in the subsequent sections.   

2.3. Product Service Bundle 

The emerging business model of offering an integrated bundle of services and 

products is for the context of this thesis labelled as Product Service Bundles 

(PSB) by the researcher.  The PSB definition was developed for this thesis as 

the empirical data exposed that products and services were distinct and often 

separate resources in B-2-B context.  The various terminology used in the 

extant literature and the varying definitions identified to describe the concept of 

offering integrated packages of tangible products and intangible services, were 

unsuitable for this research.  The PSB definition implemented for this research 

considered products and services to be ‘resources’ of the firm, which was 

underpinned by the theoretical literature focusing on Penrose’s seminal work 

on the theory of the firm, specifically its ‘resource-based view’ (RBV) and the 

extended resource-based view (ERBV).  The term ‘bundle’ has been applied 

from its notion of ‘strategic resources’ (Penrose, 1959; Barney, 1986, 1991, 

Hart, 1995; Bournes et al., 2003).  For the purpose of this research, the specific 

bundle of resources are the companies’ products and services.  

Extensive literature exists within the economics and organisation disciplines 

that argue that a strategic view of resources will lead to superior performance.  
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Penrose stated that resources should create value, are limited, difficult to 

replace and difficult to imitate (Penrose, 1959).  For the purpose of this 

research, the term ‘resources’, which has been a focus of much debate, will 

utilise Barney’s (1991) view that resources that provide sources of competitive 

advantage are those which enable a firm to improve its efficiency and 

effectiveness while being imperfectly imitable and non-substitutable.  The 

classic RBV literature positions sustained competitive advantage can be 

achieved more easily by exploiting internal rather than external factors.  The 

aim of this thesis is to examine how the quality of these bundled resources are 

measured and managed in an integrated PS offering.  Although, a broader 

perspective was utilised, as in practice organisations providing PSB exhibited 

a lot more inter organisational elements, resulting in more emphasis on 

transactional cost economics (TCE) lens.  However the PSB definition arose 

from the Penrose view, which dealt with bundling of the strategic resources.  

Notably, during the actual application of the empirical work and when trying to 

justify and explain the developments observed within the PSB organisation, the 

TCE theory was more appropriate and was prolific in the articles reviewed. 

Various researchers have proposed definitions based on their own 

perspectives to describe the phenomena of PSB, over the last 30 years 

(Charter, 2004; Neely, 2008; Spring and Araujo, 2013; Wise and Baumgartner, 

1999).  Early notions of developing service offerings within the manufacturing 

industry were labelled as ‘servitization’ (Vandermerwe and Rada, 1988; van 

Looy et al., 1998 and Wilkinson et al., 2009) and later as ‘servicisation’ (Quinn 

et al., 1990) and the term ‘servicizing’ appeared in a report prepared for the US 

Environmental Protection Agency in 1999 (White et al., 1999).  Academic 

literature across Europe has labelled this phenomenon as ‘servitization’, 

‘servicizing’, ‘integrated solutions’, and more frequently ‘product service 

systems’ (PSS) (Charter et al., 2004; Davies et al., 2006; Alomair, 2007; 

Johnstone et al., 2008; Neely, 2008), this is still an ongoing and developing 

area of research.  Table 3 shows the core terms that were identified when 

conducting the literature review and highlights the overlapping and distinct 

characteristics of the concepts identified.   
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Table 3: PSB – examples of related concepts and definitions 

Source: After Windahl and Lakemond, 2010 

Concept Used Definition Characteristics of the 
concepts and literature base

Integrated 
solutions

‘…combine products and services into a 

seamless offering that addresses a 

pressing customer need’ (Wise and 

Baumgartner, 1999: 138)

Creation of a new business 

model to capture profits located 

at the customer’s end of the 

value chain. Based on 

empirical literature review

Solutions ‘…bundle their products together and 

add software and services’. (Galbraith, 

2002: 194)

Cultural and behavioural 

changes required to make 

service and customers the 

focus.  Based on service 

management literature
‘Integrated combinations of products 

and/or services that are unusually 

tailored to create outcomes desired by 

specific clients or types of clients’ (Miller 

et al., 2002: 3)

‘Integrated products (hardware and 

software) and services’ (Shepherd and 

Ahmed, 2000: 104)

Organisational change 

required. Provide solution that 

solves customer’s business 

need instead of technological 

need through providing 

products and high margin 

services.  Based on new 

product development literature.

Product 
services

‘A type of service that is independent 

from the company's goods, meaning 

that a client may experience the 

company's service without consuming 

its goods’ (Mathieu, 2001:453)

The service is independent 

from the organisation’s goods. 

Close client relationships, 

customisation and people 

identified as critical dimensions 

for the development of 

services.  Based on service 

literature.
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Table 3: PSB – examples of related concepts and definitions (cont.) 

Concept Used Definition Characteristics of the concepts 
and literature base

Product-
service 
system

‘A system of products, services, 

networks of actors and supporting 

infrastructure that continuously 

strives to be competitive, satisfy 

customer needs and have a lower 

environmental impact than traditional 

business models’ (Mont, 2004: 259)

Competitive advantage through 

offering products and services, 

which can be classified as 

product, user or result oriented.  

Product service continuum lens.  

In US and Sweden is a policy tool 

for eco-design. Requires 

structural transformation of the 

socio-economic system from 

design point of view.  Based on 

environmental literature.

Full services ‘Comprehensive bundles of products 

and/or services that fully satisfy the 

needs and wants of a customer 

related to a specific event or problem’

(Stremersch et al., 2001: 1)

Installed based focus requiring 

long-term mutual commitment, 

involving all departments.  Based 

on bundling and system selling 

service literature.

Full service 
(based on
Stremersch et 
al., 2001) and 
integrated 
solution

‘Identifying potential positioning and 

movement on the dimensions of 

completeness of offering and buyer 

seller relationships firms: moving 

from products to services’ (Penttinen 

and Palmer 2007: 552; Penttinen, 

and Saarinen 2005: 1665).

Changes in competitive 

positioning through changes in 

offerings and buyer – seller 

relationship.  Based on bundling 

literature.

Functional 
sales

‘To offer from a life-cycle perspective 

a functional solution that fulfils a 

defined customer need.  The focus is, 

with reference to the customer value 

(defined customer need), to optimise 

the functional solution from a life-

cycle perspective.  The functional 

solution can consist of combinations 

of systems, objects and services’

(Lindahl and Ölundh, 2001: 214) ’.

Customer centric.  Based on 

engineering and design literature.
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Table 3: PSB – examples of related concepts and definitions (cont.) 

Concept Used Definition Characteristics of the concepts 
and literature base

Functional 
sales

‘Functional sales entails that a 

supplier provides a combination of 

physical products, consumables and 

services in order to secure that a 

buyer can benefit from [the] function 

or the service of the physical products 

without having to own, maintain or 

repair the products.  The buyer pays 

according to level of usages, 

sophistication of the function and only 

as long as his need remains, as a 

running expense, i.e. not as an 

investment’ (Söderström, 2003: 299).

Creation of a new business model 

to capture profits located at the 

customer’s end of the value 

chain.  Based on economics 

literature.

Functional 
products

‘The user buys the function, not the 

product (as opposed to conventional 

product purchase where the 

customer buys the product and uses 

it).  In this arrangement, the customer 

is not responsible for system

operation and maintenance... 

customers have access to a 

technology while not owning a 

machine’ (Kumar and Kumar, 2004: 

314).

Considers the organisational 

culture, geographical location, 

customer’s and product design 

characterises.  Based on service 

literature.

Operational 
services

‘…yields the “pure service 

organisation” – one that assumes 

operating risk and takes over 

responsibility of the end-user’s 

process...  includes taking over an 

end-users’ maintenance or operating 

organisation’ (Oliva and Kallenberg, 

2003:170).

Separate service operations from 

manufacturing and product 

placement operations, installed 

base focus.  Product service 

continuum lens.  Based on 

service literature. 
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Table 3: PSB – examples of related concepts and definitions (cont.) 

Concept Used Definition Characteristics of the concepts 
and literature base

Servicification ‘Offerings become ‘inputs in the 

value-creating process of the 

customer system [emphasis no 

longer on the production process].  

This shift[s] the emphasis from 

production to use, from output to 

input, from the past to the future, [and 

it] immediately widens the scope of 

what an offering is...’ (Normann, 

2001:130).

Need for organisational change to 

become system integrator.  Base 

on service and quality literature.

Servitization ‘Offering fuller market packages or 

‘bundles’ of customer-focussed 

combinations of goods, services, 

support, self-service and knowledge; 

However, services are beginning to 

dominate the market’ (Vandermerwe 

and Rada. 1988: 314).

Operationalise services. Product 

service continuum lens.  

The researcher has defined a PSB as a competitive business model that is 

designed to meet the needs B-2-B customers through the bundling of resources 

(the product and service offering), whilst underpinned by an integrated strategy.  

The definition was coined as it reflected the characteristics the PSB, whilst 

incorporating the core elements of the numerous PSS definitions: 

 ‘A Product Service system (PS system, or product service combination) 

is a marketable set of products and services, jointly capable of fulfilling 

a client's need‘ (Goedkoop et al., 1999: 3). 

 ‘A system of products, services, supporting networks and infrastructure 

that is designed to be: competitive, satisfy customer needs and have a 

lower environmental impact than traditional business models‘ (Mont 

2002: 259) 
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 ‘An innovation strategy, shifting business focus from designing (and 

selling) physical products only, to designing (and selling) a system of 

products and services which are jointly capable of fulfilling specific client 

demands‘ (Manzini and Vezzoli 2003: 851) 

 ‘A PSS consists of tangible products and intangible services, designed 

and combined so that they are jointly capable of fulfilling specific 

customer needs‘ (Brandstotter et al., 2003: 799) 

Finally, the PSB definition amalgamated the PSS definitions with Stremersch, 

et al., (2001: 2) definition of a full service strategy: ‘a comprehensive bundle of 

products and/or services, that fully satisfy the needs and wants of a customer 

related to a specific event or problem’.  The PSB literature advocates the 

various approaches and trends that contribute to the development of PSB.  

PSB can be broadly identified as the sale of the use of the product instead of 

the product itself (Stahel, 1991); the change to a ‘leasing society’ (Braungart, 

1992); the substitution of goods by means of service machines (Schmidt-Bleek, 

1994); a repair-society instead of a throw-away society (Borchardt et al., 2011; 

Blau et al., 1997; and Lovins, 2006); and the change in consumer attitudes from 

sales to service orientation.   

that exist in the literature and the lack of clarification of the terminology.  The 

majority of the conducted research appeared constrained within the 

researchers own discipline and the understanding of PSB is vastly different 

both within the disciplines and across the various disciplines.   

Table 4 illustrated the terminology identified from the literature to describe the 

phenomena of ‘PSB’.  PSB is a growing area of interest for academia (Neely, 

2009; Lightfoot et al., 2011); business (Jacob and Ulaga, 2008) and 

government (Hewitt, 2002), specifically product-centric services.  that exist in 

the literature and the lack of clarification of the terminology.  The majority of the 

conducted research appeared constrained within the researchers own 

discipline and the understanding of PSB is vastly different both within the 

disciplines and across the various disciplines.   
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Table 4 highlighted the vast notions of the concepts defining the phenomena 

of PSB that exist in the literature and the lack of clarification of the terminology.  

The majority of the conducted research appeared constrained within the 

researchers own discipline and the understanding of PSB is vastly different 

both within the disciplines and across the various disciplines.   

Table 4: Terminology describing the phenomena of PSB 

Keyword Terminology

Augmented product Bundling Compact

Complex product systems Covalent product Customer solutions

Dematerialization Eco-Efficient producer 

service

Extended product

Full service Functional economy Functional products

Functional sale Hybrid product Hybrid value bundles

Hybrid value creation Industrial product-service 

system

Integrated bundles

Integrated product and 

service engineering

Integrated product and 

service offering

Integrated product service

Integrated solution Post mass production 

paradigm

Productisation

Product-related service 

system

Product services Product service 

combinations

Product Service Offering Product Service System Remanufacturing

Service design Service engineering Service package 

Service/product engineering Servicification Servicising 

Servitization / Servitisation Solutions Systems Selling

Total care product
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The synonyms identified by the researcher to describe PSB were vast and 

certain keywords were excluded due to their irrelevance to this research.  

Specifically for this research, keywords identified that focused on the outcome 

of the application of the PSB were excluded from the search terminology, as 

they apply a much broader meaning of PSB.  For example, ‘customer 

satisfaction’ (Arai, 2012), ‘environmental impact’ (Kuo, 2013), ‘innovation’ 

(Geng et al., 2012), and ‘sustainability’ (Liu and Zhao 2013), was cited in 

various core PSB articles.  However due to the diversity in which these 

keywords can be interpreted and exploited, when reviewed by the researcher 

they were classified as irrelevant for this research and were not classified as 

PSB articles.   

The systematic review of the extant literature resulted in the identification 389 

core PSB articles, of which only 332 articles could be retrieved by the 

researcher (Appendix 4) and imported in to Endnote (Appendix 5).  The 

evolution of the identified publications is illustrated in Table 5 and in Appendix 

6. 

Table 5: Evolution of PSB articles 

Publication year Imported PSB Articles 
in to Endnote

Identified PSB 
Articles

Up to and including 2008 93 107

2009 39 46

2010 47 51

2011 60 65

2012 42 53

2013 43 58

2014 8 9
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The existing literature on PSB was from a range of interdisciplinary fields, 

predominantly business management (BM), engineering and design (E&D) and 

information systems (IS).  Table 6 illustrates the spread of articles for the PSB 

keyword search terms across the interdisciplinary fields in the last quarter of a 

decade. 

Table 6: Literature review of identified articles across fields over the last 

25 years (~ 1989) 

Assigned field2

Search Term

Percentage of 
BM articles

IS Percentage 
of IS articles

Percentage of 
E&D articles

No of 
articles

Servitization 32% 12% 58% 13

Productisation 14% 9% 72% 22

Product-service 

systems

29% 15% 55% 354

The term ‘servitization’ was predominately used in the BM literature to describe 

the general process of the addition of services to products - servitization of 

products.  Contrastingly, the E&D literature apply the term ‘Productisation, 

which was developed more recently, and this refers to the process of adding a 

product to services - productisation of services.  Figure 3 illustrates the 

servitization of products, productisation of services and the evolution of PSB, 

which is the integration of products and services.  

2 main search strings and search term combinations based on keywords used by Baines et al. (2007)
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Figure 3: The evolution of the concept of product-service bundle (PSB) 

Source:  Adapted by the researcher from Baines et al., (2007: 1546) 

The literature reviews highlighted that traditional product providers were 

recapturing market segments through offering a PSB, whilst service providers 

were similarly adding products to their core offerings, to ensure customer 

satisfaction, whilst achieving competitive advantages and enhance their 

performance (Frank, 2010; Johnston and Mena, 2008; Lightfoot, 2008; and 

Ren and Gregory, 2007).  The motivation to provide these PSB was with the 

aim to satisfy customer’s needs.  Table 7 lists the businesses identified from 

the initial literature reviews conducted during 2008 and 2009 as businesses 

that provides a combination of integrated products and services – PSB 

providers. 
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Table 7: Companies offering PS combinations identified in the extant 

literature c. October 2009 

Organisation Product Service Business 
subsidiary / 

project name

Ashland Inc., USA Chemicals Chemical management 
services

N/A

Boeing Aero engines Engine service contract Gold service

BP Oil Oil manufacture N/A

Castrol Inc., North 
America 

Metal working 
fluids 

(Lubricants)

Chemical management 
services

Castrol+Plus®

Cookson Group, UK Engineering Specialist engineering 
leasing

N/A

Douwe Egberts Coffee Coffee systems Douwe Egberts 
Coffee System

Dow Chemicals and 
SafeChem, 
Germany 

Chemicals Chemical management 
services

SafeChem

DuPont, USA Carpets and 
fibres

Carpet leasing, car 
painting, carpet service

N/A

Eastern Energy, UK Energy Energy services N/A

Electrolux, Sweden Appliances -
world's largest 

producer of 
white goods

Functional sales of 
washing

Wascator Pay-
per-Wash

Gispen, The 
Netherlands 

Furniture 
manufacturer

Furniture services Gispen and RGD 
Hotel Office

Greenstar 
Community centre, 
USA 

N/A e-commerce services Greenstar

Greenwheels N/A Car sharing N/A

Herman Miller Furniture 
manufacturer

Post-Occupancy services Coro

IBM Computers 
manufacturer

Computing consultancy N/A

Koppert, 
Netherlands 

N/A Pest management system Bio-plus
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Table 7: Companies offering PS combinations identified in the extant 

literature c. October 2009 (cont.) 

Organisation Product Service Business 
subsidiary / 

project name

Launder Bar and 
Café, USA 

N/A Laundrette N/A

Libertel N/A Free mobile phone set N/A

Millicare, USA N/A Carpet maintenance N/A

Mobile 
Dishwashing, 
Germany 

N/A Domestic services N/A

Mobility, 
Switzerland 

N/A Car sharing N/A

Oce, The 
Netherlands 

N/A Photocopier and printer 
re-manufacturer

N/A

Odin Organic 
Vegetables, 
Netherlands 

Food Organic food by 
subscription

Odin Holland B.V

Parkersell (UK) Lights Lighting systems N/A

Philips 
Omnidiagnost 

N/A Medical systems N/A

Postbank N/A Chipper electronic purse N/A

Renew Inc., USA N/A Furniture re-manufacture Steelcase 
furniture

Rolls Royce PLC Aero engines Engine service contract TotalCare 
Solution, Rolls-

Royces 
Aerospace

Shell (Royal Dutch 
Shell)

Oil 
manufacturer

N/A N/A

StattAuto, Germany N/A Car sharing N/A

Stybenex N/A EPS layout plan and take-
back service

N/A

Tesco Food retailer Services, car, home and 
pet insurance; home 

shopping

Tesco direct
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Table 7: Companies offering PS combinations identified in the extant 

literature c. October 2009(cont.) 

Organisation Product Service Business 
subsidiary / 

project name

TMC Apartments Timesharing luxurious 
yachts

N/A

Wilkhahn, Germany Furniture 
manufacturer

Furniture services N/A

Xerox International Photocopies 
and 

documents

Photocopy re-
manufacturing

N/A

Three main types of PSB were identified in the extant literature: product-

oriented PSB, use-oriented PSB and result-oriented PSB (Brezet and Rocha, 

2001; Bartolomeo et al., 2001; Behrendt et al., 2003).  The three categories 

identified in the literature were based on a service-to-product dimension or 

continuum (Figure 4).  At one end of this dimension, the PSB consists of a 

nearly pure product with a little addition of services, while at the other extreme 

in the bundle is a nearly pure service with a small amount of product included, 

so the value is more in the service than the product.  Notably, a PSB cannot be 

recognised from a single product, service, or process.  A PSB is a combination 

of PS process or delivery system designed to fulfil a service demand (Wang et 

al., 2014).  

Figure 4: Three main classifications of PSB 

Source: Adapted by the researcher from Tukker (2004: 248) 
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Table 8 provides a list of the main PSB elements, which may provide a common 

term of reference for studying and designing PSB.  The review of the PSB 

literature indicated an apparent lack of common understanding of PSB 

elements.  Goedkoop et al., (1999) suggested another simple categorisation 

scheme of classifying the PSB according to the economic impact of that 

product, compared to the service components.  The resulting categories are 

illustrated in Table 9.   

Table 8: Typology of PSB 

Source: Adapted by the researcher from Charter, et al., (2004: 4) 
Type of PSB Broad examples

Product-oriented Service 

integration (new technology 

allowing system integration); 

Product extension (the value of 

the product is increased 

through additional services)

Suppliers provide additional functionality and products.  

Suppliers provide upgrades and repairs.  The business 

model is still mainly geared towards sales of products, but 

some extra services are added such as a maintenance 

contract or an end of life (EOL) take-back agreement.

Use-oriented Product owned 

by the service provider who 

sells the function, not the 

product

Applications are commonplace such as in leasing or 

renting a computer and office and other equipment 

including telecom lines.  

The traditional product still plays a central role, but the 

business model is not geared towards selling products.

Results-oriented Product-

substituting service; Vertical 

integration (e.g.  production on 

demand, production 

transferred to user)

Increasing examples of substitution as services 

proliferate (e.g. virtual answering services replacing 

answering machines, e-mail replacing fax machines, 

Web-based information replacing directories such as 

telephone directories.  Examples of transfer of production 

include downloadable music and entertainment where the 

user burns a CD (although materialising music in this way 

is less environmentally friendly than leaving it in digital 

form).  The client and provider in principle agree on a 

result, and there is no pre-determined product involved
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Table 9: PSB classification by its components 

Source: Adapted by the researcher from Goedkoop et al., (1999: 52) 

PSB components Classification

Product with additional service 

(Ps)

Service provided during product distribution;

Service provided during product specification and 

retribution;

Service provided during product specification; 

sale and use

Service with additional product 

(Sp)

Product offered by service provider, in order to 

lower the entrance threshold

Product and service equally 

important in fulfilling a function 

(PS)

Entire client satisfaction by providing products, 

auxiliaries, ingredients and services

Part-time use, part-time ownership of products

Part-time use, shared ownership of products

Functional use, non-ownership of products

System change (Sc)
From selling products to selling support services 

for products

Figure 5 and Figure 6 illustrate the two focal models in the literature that 

demonstrate the three main classifications: product orientated; use oriented 

and result oriented.  These three major categories have been divided in to eight 

subcategories.   
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Figure 5: Classification of PSB 

Source: Adapted by the researcher from Mont (2002: 241) 

Figure 6 illustrates the eight subcategories of PSBs: product -related service; 

advice and consultancy; product lease; product renting or sharing; product 

pooling; activity management / outsourcing; pay per service unit and functional 

result:  

Product oriented services 

 Product-related service. Not only does the provider sell a product, but 

he/she also offers a pack of activities such as service, consumables 

management and monitoring. Additionally, a take-back agreement is 

available when the product reached the end of life.  

 Advice and consultancy. The provider gives advice regarding the most 

efficient product use, provides staff training and optimises utilisation or 

production phases related to the product sold. 

Use-oriented services 

 Product Lease. The provider retains the property rights of the product 

and is responsible for its utilisation conditions (timely install, maintain, 

upgrade, etc.) during a given period of time. The lessee pays a regular 

fee for the use of the product and has sole access to it. 

 Product renting or sharing. It is very similar to leasing, but the customer 

does not have unlimited sole access to the product and buys the use of 

it for a short period of time (from a few hours to a couple of months). 

Product-Service 
Bundle

Products / service / 
combinations / 
substitutions

Services at the 
point of sale

Different concepts 
of product use

Use oriented Result oriented

Maintenance 
services

Revalorisation 
services
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 Product pooling. It is the same idea as renting and sharing, but the 

product in this subcategory is used simultaneously. 

Result-oriented services 

 Activity management/outsourcing: a company outsources an activity to 

third party companies to perform it in a more efficient way or/and to focus 

on the major aims. 

 Pay per service unit: the customer pays only for the output of the product 

according to the level of use. 

 Functional result. The provider agrees with the customer to deliver the 

result and proposes to achieve the goal with much lower human and 

material resources. 

Figure 6: Main categories and subcategories of PSB  

Source: Adapted by the researcher from Tukker (2004: 248) 

The PSB organisations identified from the literature review tended to provide 

case studies with either a product oriented or result oriented offering.  However 

the focus of this research was specifically B-2-B organisations, which provided 

predominantly result oriented PSB, nevertheless the empirical finding 
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highlighted that support was frequently provided from the other categories.  It 

was notable that prior studies presented within the literature rarely provided 

examples of use oriented PSB instead emphasised the result oriented models. 

Servitization 

The earliest documented use of the term ‘servitization’ was by Vandemerwe 

and Rada in 1988: 314, who defined it as: 

‘…the increased offering of fuller market packages or “bundles” of 

customer focused combinations of goods, services, support, self-service 

and knowledge in order to add value to core corporate offerings’. 

Ren and Gregory from The Institute for Manufacturing at Cambridge University

developed a working extended definition for servitization in 2007 as: 

‘…a change process wherein manufacturing companies embrace 

service orientation and/or develop more and better services, with the 

aim to satisfy customer’s needs, achieve competitive advantages and 

enhance firm performance.’

The working definition of servitization encompasses the rational and motivation 

for the transition to providing PSB (Baines et al., 2009; Baines et al., 2012; 

Bandinelli and Gamberi, 2011; Bastl et al., 2012; and Lay, 2014) and is the 

preferred definition of the researcher.  Other common terms that were used in 

the extant literature to describe the combining a service offering with a product 

included ‘going downstream’ (Wise and Baumgartner, 1999), ‘winning in the 

aftermarket’ (Cohen et al., 2006), ‘new manufacturing’ (Marceau et al., 2002) 

and ‘high value manufacturing’ (Johnstone, et al., 2009).  Neely (2008) 

described ‘going downstream’ as vertical integration and it is one of five types 

of PSB that is referred to as integration- oriented PSB.  It occurs when the 

ownership of the tangible product is transferred to the customer while the 

supplier seeks vertical integration.  Examples include product providers shifting 

into retail and distribution, financial services, consulting services and 

transportation and trucking services.  ‘Winning in the aftermarket’ (Cohen et al., 

2006), ‘new manufacturing’ (Marceau et al., 2002) and ‘high value
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manufacturing’ are terms used to describe the phenomenon of the transition 

from products to services.  To make this shift, companies must understand the 

service concept and service design process.  They must also know the demand 

creation process for services and the supply network structure needed to 

provide those services (Auramo and Ala-Risku, 2005).   

Product Service Systems 

A paper by Mark Goedkoop et al., in 1999, commissioned by the Dutch 

Ministries of Environment and Economic Affairs was the first publication to 

discuss the concept of product-service systems (PSS), and this paper is still 

widely cited by authors researching PSS (Baines et al., 2007).  Baines et al.,

(2007) developed the model to include the characteristics of PSB as illustrated 

in Figure 6.  Although these diagrams provide an overview of the concept of 

PSB, their application is limited since they do not show the processes involved.  

Goedkoop et al., (1999: 5) defined PSS as ‘a marketable set of products and 

services, jointly capable of fulfilling a client's need.’

Products and services when examined through the lens of complementarity 

and independence can furthermore be classified by one of four types of 

integrated PS offerings as described by Shankar et al., (2009). 

Flexible bundle 

A flexible bundle is the combination of complex products and services, which 

are able to address difficult customer issues.  The products and services 

components, which are highly independent as the customers are able to buy 

either separately.  Furthermore a flexible bundle products and services are also 

highly complementary ‘their value can be significantly enhanced by combining 

them in flexible ways’ Shankar et al., (2009: 117). 

Peace-of-mind bundle 

A peace-of-mind bundle is offered to customers who require assurance that the 

bundle provides a complete, best-of-breed offering.  The Peace-of-mind bundle 

can combine products and service with low complementarity and high 
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independence and enables companies to attract customers through leveraging 

a strong product brand to an otherwise undifferentiated service, or vice versa.  

Shankar et al., (2009: 118) provided the example of an elevator stating that 

‘Typically, a building owner or contractor purchases an elevator from one 

company and then hires a service firm to do the maintenance. By combining 

high-quality elevator equipment with a premium service, {a company} has 

powerfully differentiated itself from its competitors, which are typically strong in 

one area or the other, but not both.  Customers that are familiar with {a 

company} as a leader in elevator manufacturing feel comfortable in the hands 

of its service organization.’  

Multi-benefit bundle 

A multi-benefit bundle is when the products and services are considered 

inseparable.  The hybrid of product and services are viewed as highly 

complementary and dependent, the company’s bottom line is benefited through 

offering services required to sustain the basic product.  Shankar et al., (2009: 

118) explains that ‘this combination does not provide additional value in itself; 

rather, customers are attracted by reliability of service and shopping 

convenience.  Although the products and services are minimally 

complementary and independent, companies increase their share of wallet 

simply by making products or services available at the point of sale.’  Finally a 

feature of a multi-benefit bundle is that the service experience of the customer 

may not be greatly improved by buying these products; however customers 

value the recommendations of the provider and the convenience. 

The extant literature highlighted the clear benefits of providing a combined PS 

offering commercial e.g. economic; environmental e.g. reduce waste and social 

benefits.  Predominantly the literature emphasised the motivation for providing 

PSB was value creation and striving for sustainability.  Conversely various 

examples existed within the literature of failed PS offerings e.g. Dell Computer 

UK Leasing Scheme.  The research identified that the failure of these PS 

offering occurred, as the companies did not implement strategies on how to 

structure, market, or sell their combined PS offerings.  The research highlighted 
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four factors that are commonly not accomplished when failure occurs.  The four 

factors were: failure to conduct market research thus unable to assess the 

competition and prices appropriately; failure to differentiate their PS offering; 

failure to scale and finally failure to invest in the brand of the PS offering.  

Moreover, the literature revealed that in the majority of the companies, it was a 

combination of one or more of the factors that resulted on the failure e.g. Dell’s 

PC lease agreement ‘Upgrade a PC System’ failed as it was incorrectly priced, 

lacked investment in the marketing of the offering, and its failure to distinction 

of brand.  The major issue facing B2C PSB providers when marketing to 

consumers is the embedded culture of wanting to own, rather than rent or pay 

for the PSB.  Conversely, this issue was less obvious in B2B exchanges, where 

it was usually considered advantageous that the ownership of the PSB was not 

transferred.   

Summary 

These phenomena have been emerging over the last 30 years, and over the 

last decade the concept of PSS has developed, although this term is still not 

widely established (Charter, et al., 2004; Neely, 2008; Spring and Araujo, 2013; 

Wise and Baumgartner, 1999).  Companies combining products and services 

need to develop core competencies to manage and exploit their integrated PS 

offering.  The extant literature highlighted that the PSB research focused 

extensively on the perceived benefits and drivers of PSB, which included 

creating value-retaining competitiveness (Bowen et al., 1991; Davies et al., 

2006; Gadiesh and Gilbert, 1998; Quinn et al., 1990; Wise and Baumgartner, 

1999), increasing service content and developing long-term relationships.  The 

literature studies companies that have successful managed the transition to 

providing PSB and those companies who failed.  The process of bundling 

services with products has been agued in the literature and several frameworks 

have been proposed (Baines et al., 2009; Gebauer et al., 2010; Kowalkowski 

et al., 2012).  However research conducted by Spring and Araujo (2013) 

reviewed the existing literature focused on manufacturers making the shift and 

highlighted the difficulty of managing and planning the transition to providing 

PS offering (Skarp and Gadde, 2008; Brax and Jonsson, 2009; Windahl and 
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Lakemond, 2010).  The most significant challenges identified for organisations 

that wanted to servitise were shifting mind-sets, timescales and business 

models/customer offerings (Neely, 2008).  This research placed emphasis on 

the challenge of the business model and customer offerings.   

2.4. Quality 

Definition of Quality and PSB Quality 

The word quality has two grammatical classifications; it can be either a noun or 

an informal adjective.  The purpose of this section was to define quality 

regarding PS by using its noun form, i.e. to define the standard of it as 

measured against other things of a similar kind or the degree of excellence.  

The historic key developments from the product and service literature have 

been identified, and a condensed summary is presented in sections 2.4.1. 

products and 2.4.2. services.   

Overview of quality movement  

Over the quarter of a century, the movement towards quality has spread from 

the manufacturing sector to the rapidly developing service sector (Zeithaml et 

al., 2012).  Within the business and academic communities the role of quality 

to date has been paid relatively little attention.  Over the centuries, product 

quality measures have evolved from the inspection of craftsmen’s work by 

guilds in Medieval Europe to quality specifications or standards by current 

quality management techniques such as total quality management (TQM) and 

Six Sigma.  Traditionally, excellent product quality implied that a product was 

superior to another product and therefore higher priced (Garvin, 1984 and 

1988; Wong, 2002).  However, before product quality can be measured, quality 

must first be defined, which in itself is intricate since no universally agreed 

definition of quality appears to exist.  Garvin (1984) identifies five key 

approaches to define quality, which originated from varying disciplines: the 

transcendent approach of philosophy, the product-based approach of 

economics, the user-based approach of economics, the manufacturing based 

approach of operation management and the value-based approach of 
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operations management.  The American Society for Quality describes quality 

as the ‘totality of characteristics of an entity that bear on its ability to satisfy 

stated and implied needs’.  The International Organization for Standardization 

(ISO) enables businesses to acquire an accredited certification including 

registration to ISO 9000/1 (ISO, 2009).  The ISO accreditation illustrated that a 

business is committed to quality, its customers and a willingness to work 

towards improving efficiency (Figure 7).  Quality should not be used as a single 

term to express a degree of excellence in a comparative sense, nor should it 

be used in a quantitative sense for technical evaluations.  To express these 

meanings, a qualifying adjective should be used (Peach, 1994). 

Figure 7: The ISO 9000 process approach 

Source: Hooper (2001: 1) 

Quality measures indictors and awards 

The purpose of this brief sub section is to provide a concise review of the 

existing quality literature. The section focuses on the quality measures, quality 
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indicators and the development of quality awards and accreditations of the 

extant literature.   

Currently, no universal set of quality measures exist, which was a central theme 

of the quality literature.  Furthermore the vast majority of the quality articles 

reviewed and or contrasted the various existing quality measures, the studies 

primarily focused on service quality measures whilst presenting the limitation 

of these measures (Nitin, et al., 2004; Gounaris, 2005; Ladhari, 2008).  In the 

main the quality measures presented in the literature only specify what 

characteristics to measure in specific situations.  The quality measures 

identified in the literature review typically could be classified in to three board 

categories: Quality Control (QC); Quality Assurance (QA) and Quality 

Management (QM).  Lastly the final subsection describes the role of a quality 

assurance system (QAS).  

Quality Control (QC) 

QC was identified as the most rudimentary level of quality activities that a 

company can undertake.  It is when a company inspects, conducts tests or 

checks on something to make sure it's acceptable and fit for purpose.  QC 

activities can be conducted on a product or service.  The function of the QC 

checks is to identify any problems or defects with the products or services and 

these QC activities are typically carried out in house.  The term non-

conformance or nonconformity of a product or service was frequently used in 

the quality literature, to describe when a fault or failure is detected (Farnum, 

1994).  The overall aim of quality control is to undertake activities whose 

purpose is to control or monitor the quality of the products or services being 

provided by the company.  The company utilise quality metrics to gauge the 

level of quality being delivered.   

Quality Assurance (QA) 

QA activities are designed to prevent nonconforming / nonconformities and 

defects occurring.  QA activities are preventative activities that are conducted 

by the organisation to ensure that faults do not occur unlike quality control 
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which tests to see if a fault has occurred.  When a fault is detected, the quality 

assurance activities investigate and determine what caused the fault and how 

it can be prevented in the future (Manghani, 2011).   

Quality Management (QM) 

QM includes both QC and QA activities and has developed to look at the whole 

system.  QM incorporates system thinking and management system processes 

and is a much wider process; including various other aspects like quality 

improvement processes and the overall management systems.  Various quality 

systems and quality awards have been created and one of the leading 

standards is the ISO 9000 model (Yoo et al., 2006). 

Quality Assurance System (QAS) 

A QAS is any systematic process of checking to see whether the product and 

/ or service being developed or provided meet the specified requirements 

(Bohoris, 1995).  Many companies over the years have applied various quality 

methodologies in numerous forms including strategic quality management, 

quality systems, QA and QC with the goal of improving their company’s 

competiveness at a local, national or global level (Xie et al, 1998).  Numerous 

scholars consider National Quality Awards as an important alternative resource 

for quality system management (Xie et al., 1998).  The development of National 

Quality Awards are summarised in the following sub sections. 

Quality Awards 

In 1951 the Deming Prize was established and it is the most recognised and 

respected awards for TQM in the world (Bohoris, 1995).  The USA in the 1970s 

created the Malcolm Baldrige National Quality Award (MBNA), which is an 

adaption of Japan’s creation of the Deming Prize in 1951.  The MBNA is 

awarded annually and is a national U.S. quality award, the award is the only 

formal recognition for U.S. organizations’ performance excellence and the 

MBNA is presented by the President of the USA and is one of only two USA 

presidential honours awarded to corporations (Xie et al., 1998).   
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Europe later created its own awards to encourage the practice of TQM, which 

were named the European Foundation for Quality Management (EFQM) award 

and the European Quality Award (EQA) (Steventon, 1994).  The goal of these 

awards was to provide a quantitative tool to monitor the attainment of TQM 

(Bohoris, 1995).  Recognized awards in the UK included EQA, British 

Standards Institution (BSI) accreditation, UK Best Factory Award, Investors in 

People and accreditation to BS 5750 or ISO 9000 certification.  The 

International Standard for Quality management (ISO 9001:2008) integrates 

various management philosophies, which can be implemented by the senior 

management team to develop a strategy to improve performance. 

Globally companies are investing money to compete for recognized awards in 

an attempt to achieve total quality.  However scholars question the value of 

these awards (Steventon, 1994).The literature review illustrated that a key 

principle of TQM was the measuring of quality by a company can affect its 

quality.  When measuring something it is important first to determine what ‘it’ 

is, once this is agreed it is possible to develop quality metric based on the 

quality definition being applied.  Quality standards then can be developed and 

applied to ensure quality standards are maintained and even improved. 

The rational for the inclusion of this sub section on the history of the quality 

awards was to examine and determine if the mapped development of quality 

awards was mirrored by the shift to PSB, which it does not appear to do. 

Quality Measures and Metrics 

A quality measure is in effect a rule (or the result of a rule) that assigns numeric 

values to a specific quality indicator (Shaughnessy and Hittle, 2002).  In 

essence the essential distinction between quality indicators and quality 

measures is that quality measures take on numeric values, while quality 

indicators refer only to un-quantified attributes of care related to quality.  Often 

measuring quality is difficult and complicated due to the subjective nature of 

quality.   
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A process metric can be applied to list the process metrics that have been 

established to measure, monitor and continually improve the process. 

Examples of quality metrics include: 

 Defect detection rate 

 On-time delivery performance 

 Defect types 

2.4.1. Product 

Foundations of products 

Fundamental physical product characteristics have been identified and these 

are frequently used to make a distinction between products and services.  The 

unique physical characteristics of products can be classified as tangible and 

capable of being physically delivered to a purchaser, homogenous, separable 

and durable.  The definition of a product varies across different disciplines, 

although it is commonly defined as ‘something produced by human or 

mechanical effort or by a natural process, which can be bought or sold’ (Gifis, 

2003: 421).   

Goedkoop et al., (1999:17) defined a product as ‘a tangible commodity 

manufactured to be sold’.  A product is ‘capable of falling on your toes’ and of 

‘fulfilling a user’s needs’.  This definition is widely accepted within the 

management literature and is frequently used by manufactures.   

Products are described differently across various disciplines.  Manufacturers 

label products as goods and describe a process where a raw material is 

purchased, processed and sold as a finished good.  Retailers label products as 

merchandise (Kotler et al., 2006).  Marketing academicians define a product as 

anything that can be offered to a market that can satisfy a need, demand or 

want.  For the purpose of this thesis, a product will refer to the production of a 

physical artefact. 
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Product quality 

The product quality literature is extensive and addresses the quality issues that 

companies encounter throughout the life cycle of the product, from its design 

stage through production and delivery to the market (Garvin, 1984; Reeves and 

Bednar, 1994; Sebastianelli and Tamimi, 2002).   

The overarching definition this research favours is that quality can be broadly 

defined as fitness for use or the extent to which a product successfully serves 

the purposes of consumers (Juran et al., 1974 / 1993).  The fitness for use 

description captures the essence of quality, but this broad definition becomes 

problematic when used to measure quality.  Therefore, four factors that are 

more specific when describing the quality of a product are excellence, value, 

conformance to specifications and meeting or exceeding consumer 

expectations (Reeves and Bednar, 1994).  Excellence or ‘arête’ as debated by 

Socrates, Plato, Aristotle, and other Greek philosophers can be defined as ‘the 

good, the highest form, the highest idea of all’ (Pirsig, 1974: 373), of course the 

definition of excellence varied by the context it was being applied to.  Value can 

be defined based on the efforts and costs to derive that information and how 

much that can contribute to organisation’s decision making (Chui et al., 2012).  

Conformance to specifications requires specifications to be established, which 

can be measured to ensure products and services are free of deficiencies that 

may interfere with their use (Kahn, et al., 2002).  The four factor of exceeding 

consumer expectations defines quality as ‘that simply conforming to 

specifications is not adequate, and the product or service must meet or exceed 

consumer expectations’ (Kahn, et al., 2002: 185). 

Product quality dimensions  

Two core dimensions of product quality have been identified in the literature: 

physical dimension and performance dimension (Elyse, 2006).  The physical 

dimension refers principally to the tangible product itself and includes factors 

such as length, weight and temperature.  The performance dimension 

scrutinises how well a product works and includes the product speed and 

capacity (Elyse, 2006).  Product quality dimensions can be classified as 
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objective and subjective.  Objective product quality dimensions include 

features, performance, durability, reliability, conformance and serviceability.  

The subjective product quality dimensions include aesthetics and the perceived 

quality of the brand image. 

Garvin (1984) proposed defining product quality based on innate superiority, 

fitness for use and value.  Therefore, advocating that conformance quality is 

but one of many requirements for overall product quality.  Different quality 

professionals view quality from various aspects.  Three approaches identified 

in the literature are customer-based, service and manufacturing-based and 

value-based standpoints and are illustrated on Table 10. 

To evaluate how close a company is to its objectives, measures such as 

completion, quality and compliance to requirements can be used.  The type of 

metric applied depends on the nature of the measured quality goal (Brandon-

Jones, 2006).  The performance quality of a product is defined by its ability to 

fulfil the customer’s expectations; therefore, one way to measure product 

quality is from its ability to fulfil the customer’s needs and expectations (Kannan 

and Tan, 2007).  Two distinct measures of product quality have emerged in the 

literature: in-house product quality (IHPQ) and external product quality (EPQ). 
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Table 10: Quality definitions from three standpoints 

Source: Adapted by the Researcher from Kirimi, 2012 

Focus and 
Background

Definitions Measuring Type of 
measure

Customer-based 

Definitions

Edwards (1968: 37) – ‘Quality consists of the capacity to satisfy 

wants’.

Gilmore (1974:16) – ‘Quality is the degree to which a specific product 

satisfies the wants of a specific consumer.’

Kuehn and Day (1962: 831) – ‘In the final analysis of the 

marketplace, the quality of a product depends on how well it fits 

patterns of consumer preferences.’

Juran et al., (1988:2) – ‘Quality is fitness for use.’

Oakland (1989) – ‘The core of a total quality approach is to identify 

and meet the requirements of both internal and external customers.’

Evaluation based 

on a specific 

transaction 

Scales –

SERVQUAL

Manufacturing and 

Service-based 

definitions

Crosby – (1979: 15) ‘Quality (means) conformance to requirements’

Piore and Sabel (1985) – ‘Do it right first time.’

Standards, metrics 

and technical 

specification 

Certification  
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Table 10: Quality definitions from three standpoints (cont.) 

Focus and 
Background

Definitions Measuring Type of 
measure

Value-based 

definitions

Broh (1982:3) – ‘Quality is the degree of excellence at an acceptable 

price and the control of variability at an acceptable cost.’

Feigenbaum (1992: 1) – ‘Quality is the degree to which a specific 

product conforms to a design or specification.’

Newell and Dale (1991: 1750) – ‘Quality must be achieved in five basic 

areas: people, equipment, methods, materials and the environment to 

ensure a customer’s need are met.’

Kanji (1990: 5) – ‘Quality is to satisfy customers’ requirements 

continually; TQM is to achieve quality at low cost by involving 

everyone’s daily commitment.’

Costs, trade off TQM
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In-house product quality 

IHPQ measures are frequently referred to as internal product quality or the 

company perspective (Gavin, 1984; Zheng, 2001).  These can be defined as 

having zero defects (ZD) or ‘doing it right first time’ by conforming to 

requirements (Demming, 1986).  Measuring IHPQ is achieved using one or 

more measurement techniques that can include reviews/walkthroughs, 

inspection and execution.  These techniques employ metrics that detect 

defects, coverage and compliance levels.  These IHPQ measurement 

techniques focus on the function, performance and reliability quality 

dimensions.  A successful form of IHPQ focuses on quality, specifically at the 

point of purchase, which enables the in-house operations quality measures to 

directly respond to external customers’ expectations (Zheng, 2001).

External product quality 

EPQ is ultimately measured in terms of customer satisfaction and by the end 

user (Phillips et al., 1983).  The external perspective is the view of the customer 

and can be classified as customer perception, expectation, perspective, 

satisfaction, attitude and delight of the product (Smith, 2007).  The perceived 

quality, unlike the objective in-house quality, depends on the customer’s 

assessment of the product.  Often the customers have different product 

expectations, compared to the in-house company perspectives.  To overcome 

this gap, researchers suggest transforming the expectations of the external 

customers into product requirements during the specification phase (ReVelle 

et al., 1998).  One way of doing this is by inviting external customers to provide 

feedback on the product concept and development phases of products 

(Biemans and Harmsen, 1995; Cadotte, et al., 1987). 

The product literature is extensive and highlights the existing in-house and 

external tools and techniques used to measure the quality of products.  The 

next section presents a summary of the extant research that focused on 

services and service quality and examines the characteristics of service quality 

measurements. 



67 

2.4.2. Service 

Foundations of services 

The continuing growth of services is one of the major trends in recent years.  

Service historically has been defined as an activity or work done for others with 

an economic value and often done on a commercial basis (Goedkoop et al., 

1999).   

In traditional service marketing literature, services were identified as items that 

were not products (Grönroos, 1998).  Therefore, they have different 

characteristics and have to be marketed differently (Lovelock, 1983).  Berry 

and Parasuraman (2004) and Doultsinou et al., (2007) define a service as 

being unique (in marketing terms) due to the following characteristics:  

 Intangibility 

 Heterogeneity 

 Inseparability of production and consumption  

 Perishability 

These properties are known as IHIP and commonly occur in literature as a tool 

to differentiate a service from a product.  Pride and Ferrell (2003) extended the 

list stating that services have six basic characteristics: intangibility, 

inseparability of production and consumption, perishability, heterogeneity, 

client-based relationships and customer contact.  Today, these characteristics 

are still widely used to classify services.   

Services have always existed and played a predominant role in both 

developed and developing world economies (Shugan, 1994).  In 2008, 

services in the UK accounted for 74.5% of the labour sector, compared to 

24.2% of the labour sector being industry and 1.3% of the labour sector being 

agriculture (CIA, 2008).  The employment trends over the second half of the 

20th century have shifted from agriculture being the prominent employment 

sector to industry.  Now the service sector has become an increasingly 

important employer, with banking, business services and insurance accounting 
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for the largest proportion of gross domestic product in the UK.  Currently, the 

academic and practitioner communities are avidly focusing on and exploring 

the developments of services, which was evident in the immense literature 

(Chesbrough and Spohrer, 2006; Census Bureau, 2007; Rai and 

Sambamurthy, 2006; Karmakar, 2004; Maglio et al., 2006; Rust, 2004).   

There is an increasingly faster transition to a more service-oriented workforce, 

and today in Europe, over 80% of workers are employed in the service industry 

(health, education, entertainment, finance, retail, travel and tourism, etc.).  The 

current growth of the service sector has been attributed to various factors 

including increasing competition in a global economy, pressure to innovate and 

rapidly changing customer demands and expectations (OECD, 2005; BERR, 

2008).  White et al., (1999) posited that PSB is the next step in manufacturing 

development, whereas Mont (2002) views it as an eco-friendly solution.  This 

global trend is creating fast-growing and dynamic markets as well as a new 

perception of industrial products.  This trend is contributing to the increasing 

creation of PSB.  To date, a universal understanding of the future market 

impact this shift has, has as yet not been established.   

Despite the increased interest in services, no universally excepted definition 

for a service exists within the management literature.  Inman (1989: 4) 

suggests, ‘like beauty, the definition of a service activity is often in the eye of 

the beholder’.  Harvey (1998) defines a service as a result that customer’s want 

and suggests that services are usually obtained through engaging in an 

interactive process with the provider.   

The recent growth of the importance of services to product providers 

(manufacturers) is reflected in the literature focusing on ‘integrated solutions’, 

‘product - services’(PS) or ‘product-service systems’ (PSS) (Baines et al., 

2007; Cook et al., 2006; Davies et al., 2006; Mont, 2002; and Neely, 2007a, 

2007b).  Johnstone et al., (2008) identified various terms used in the literature 

to describe the development of service offerings with products.  These terms 

included ‘servicisation’ (Quinn et al., 1990), ‘servitization’ (Vandermerwe and 

Rada, 1988; van Looy et al., 2003; Kastalli et al., 2013; Gaiardelli et al., 2014), 
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‘going downstream’ (Wise and Baumgartner, 1999), ‘winning in the 

aftermarket’ (Cohen et al., 2006; Lightfoot et al., 2013), ‘new manufacturing’ 

(Marceau et al., 2002) and ‘high value manufacturing’ (Auramo and Ala-Risku, 

2005; Oliva and Kallenberg, 2003; Slack, 2005 and Vandermerwe and Rada, 

1988).  The emergent PSB literature focused on understanding how products 

and services can be combined, which had renewed the interest in the literature 

that addresses the foundations of services and service science.   

Service Activity Types  

In the BM literature, ‘service’ is a broad term for a heterogeneous range of 

activities, and services in a PSB and can include insurance, guarantees, 

warranties, maintenance and product upgrading, repair, take-back and 

refurbishing.  Table 11 illustrates the various classifications identified in the 

extant literature to describe service type activities.  The classification of 

services varies depending on the approach being taken.  Therefore the nature 

of the action and the intended target of the service influenced the nature of the 

service being offered (Mont, 2001).  

Although there is no widely applicable definition of service, the notion of an 

organisation’s ‘service mix’ or ‘integrated PS bundle’ can still be thought of as 

a continuum ranging from ‘pure service’ at one end and ‘pure product’ at the 

other (Sullivan, 1982).  Service marketing emerged as a discipline within 

marketing, which is based on the recognition that services are not the same 

as products.  Leading researchers include Judd (1964), Regan (1963), 

Rathmell (1966), Shostack (1977), Edgett and Parkinson (1993), and Zeithaml 

and Bitner 2003.  This discipline overlaps and competes with service 

operations, economics and management.  Two leading approaches were 

identified when discussing services and the role of the product delivering it.  

One approach was labelled as intrinsic characteristics, which included the 

theory of service-dominant logic (S-D logic) and the product service 

distinctions view.  The second approach is the ownership approach, which 

included the institutional structure of production and the unified service theory 

(UST).   
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Table 11: Classification of types of services 

Source:  Adapted by the researcher from Lovelock (1983: 12) 

People Artefacts

Tangible 

actions

Services directed at people’s 

bodies

Healthcare

Passenger transportation

Beauty salons

Exercise clinics

Restaurants

Haircutting

Services directed at goods and 

other physical possessions 

Freight transportation

Industrial equipment repair and 

maintenance

Laundry and dry cleaning

Animal care

Landscaping / lawn care

Intangible 

actions

Services directed at people’s 

minds

Education

Broadcasting

Information services

Theaters

Museums

Services directed at intangible 

assets

Banking

Legal services

Accounting

Securities

Insurance

Intrinsic characteristics 

In traditional service marketing literature, services were identified as items that 

were not products (Grönroos, 1998) on the basis that they have different 

characteristics and have to be marketed differently (Lovelock, 1983).  Berry 

and Parasuraman (2004) and Doultsinou et al., (2007) define a service as 

being unique, in marketing terms, from products due to its characteristics of 

intangibility, heterogeneity, inseparability of production and consumption and 

perishability (IHIP).  These properties commonly occur in literature as tools to 

differentiate a service from a product.  Two further characteristics of client 

based relationships and customer contact (Pride and Ferrell, 2003) were 

added to the IHIP characteristics of services.  Today, these six basic 

characteristics are still widely used to categorise services.   
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Lovelock (1983) refined the notion of IHIP to include tangible and intangible 

services and people or things.  Later, Hill (1977, 1999) expanded the 

characteristics to include tangible and intangible products.  Hill defined 

intangibles as ‘originals’ that were ‘additions to knowledge and new information 

of all kinds and also new creations of an artistic or literary nature’.  These 

included a heterogeneous group of intangible entities such as a book, music 

composition, film, process, plan, blueprint or computer programme.  Wild et 

al., (2007) refined the IHIP characteristics through coupling analysis of 

products and services, which can be profiled along 30 product-service 

dimensions.  When considering the IHIP characteristics from the customer’s 

viewpoint, they are not as relevant.  However, when they are considered from 

the provider’s viewpoint, IHIP characteristics potentially lead to important 

managerial implications (Bowen and Ford 2002).  Generally all products 

appear to have ‘IHIP’ characteristics in varying degrees.  However 

developments within OM and Marketing fields over the last decade resulted in 

the ‘IHIP’ characteristics becoming less popular and acceptable as a basis for 

distinguishing between services and products (Lovelock and Gummesson, 

2004; Vargo and Lusch, 2004a).   

Product companies have evolved from providing products to offering products 

with services and then to offering solutions.  Alongside this evolution, 

marketing theory has also developed into S-D logic.  In 2004, Vargo and Lusch 

introduced this theory and recapitulated it within the marketing literature, 

stating that IHIP only defines services as bad products (2004a).  Vargo and 

Lusch (2004a, 2004b, 2006) proposed that services can be defined as ‘the 

application of specialised competences (knowledge and skills) through deeds, 

processes and performance for the benefit of another entity or the entity itself ’

(Vargo and Lusch, 2004b:2).  In their seminal paper, they presented the idea 

that knowledge and skills are the fundamental units of exchange, which is 

different from past assumptions.  Furthermore, Vargo and Lusch proposed that 

in the new service businesses or ‘service logic’, the service provision rather 

than the ‘goods provision’ is core to economic exchange.
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Ownership  

Several scholars argued that IHIP characteristics were inadequate for 

differentiating services (Edvardsson et al., 2005; Araujo and Spring, 2006; 

Correa et al., 2007), and certain scholars believe that distinguishing products 

from services is in itself now futile and even detrimental.  Lovelock and 

Gummersson (2004) proposed that some contemporary services have 

characteristics, which are the opposite of IHIP characteristics.  Examples 

include the customer experience of a service process or the service output, 

which has been identified as a tangible service.  The increasing standardising 

and automation of many services has been labelled as homogenous services 

(Araujo and Spring, 2006; Lovelock and Gummerson, 2004).  The 

characteristic of separability has been linked to cleaning or insurance services 

and outsourced services, where the customer is not directly involved with the 

service.  Araujo and Spring (2006) proposed that the distinction between 

products and services relies on the structure and not on any technical criteria 

involved in production or usage.  They argue that the production, circulation 

and use of products cannot be separated from the range of services associated 

with each of those activities.  Furthermore, Callon et al., (2002) proposed that 

the properties of services are temporarily agreed upon and specified during 

the procurement process, otherwise they cannot be traded.   

The unified service theory (UST) considers that customer inputs distinguish 

services from goods; with the service processes, the customer provides 

significant inputs into the production process (Sampson and Froehle, 2006).  

Sampson and Froehle (2006) argued that the IHIP characteristics are either 

fully explainable by the presence customer inputs or are refutable as being 

characteristic of only service processes. 

The emphasis of this research is on services that support the product, for 

instance maintenance and repair.  Sampson (2012) suggested that a service 

can successfully be defined when it is referenced to the work of a process, 

instead of through the removal of features from the concept of a product and 

distinguished between consumer, customer, user.  Sampson and Froehle 
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(2006) proposed that their process-oriented theory is unique as ‘Customer 

inputs are the root cause of the unique issues and challenges of services 

management’ (Sampson and Froehle 2006: 334) and builds on types of inputs 

(customer-self inputs – physical and mental; tangible belongings – property 

and physical objects, of which some can be made; and customer-provided 

information – essential and non-essential to the process) and types of 

customers (customers are considered in terms of the – potentially ambiguous 

– roles they play in service processes).  Wild (2010) and Vargo and Akaka 

(2009) papers highlighted the current approaches of Service Dominant Logic 

and IHIP qualities fall short of a framework capable of understanding PSB.  

Furthermore Sampson’s service paradigms can be applied to a better degree 

to frame the services aspects of the PSB within the B – 2 – B.  However this 

alternative approach is still not ideal as UST lacks specificity of knowledge, 

general problems and scope when defining the service aspect of PSB.   

Maintenance  

Maintenance is considered as one of the main service activities, thus making 

it a critical element of this research.  The aim of service maintenance is to 

increase the availability of the product (Viles et al., 2007).  Various definitions 

exist in literature to describe the role of service maintenance, the definition 

adopted for the purpose of this research is service maintenance is a process 

of ensuring that a system continually performs its intended function (Kinnison, 

2004).  Kececioglu (2005) states that maintenance is any action that keeps 

non-failed units in a satisfactory operational condition, in terms of reliability and 

safety; if units have failed, maintenance brings them back to an operating 

condition, which in a PS offering, maintenance can comprise servicing, 

adjusting, replacement, restoration, and overhaul of the PSB to ensure that the 

systems performance is reliable and safe. 

Prior to the 1940s, maintenance was viewed as an inevitable and expensive 

process, and typically only corrective maintenance was performed.  The 

following subsection presents a review of the progression and focal phases of 

maintenance strategies.  The literature review emphasised how over the last 
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150 years, the maintenance literature has significantly developed, which is 

summarized in the following paragraphs (Doultsinou, 2009).   

Pre 1950s: Breakdown / corrective maintenance 

Service is provided after the equipment requires repair due to failure or a 

decline in its performance.  The shortcoming of this strategy was that the 

maintenance is unplanned and the unscheduled downtime can significantly 

affect the operation or production of the company; failure can cause excessive 

damage, and the repair can be costly.  The repair time can also be delayed 

through various issues, including the knowledge of the engineer, identification 

/ troubleshooting the fault and failure and sourcing spare parts.   

1951: Preventive maintenance 

The process of preventative maintenance involves the application of a 

scheduled maintenance routine, which is triggered by an elapse of time, 

activity or use of the equipment.  The schedule’s goal is to provide corrective 

maintenance with the aim of improving the equipment’s maintainability, 

reliability and safety, while delaying the deterioration of the equipment.  The 

preventive maintenance schedule is developed on the notion that the 

equipment will break down or a decrease in performance will occur.  The 

planned maintenance is performed before the equipment is expected or 

estimated to fail or deterioration in performance occurs.  Preventive 

maintenance can include an assortment of schedules that aim to preserve the 

optimum condition of the equipment and prolong its operational life.  The 

maintenance that can be performed can be daily, such as adjusting cleaning, 

condition inspection, lubricating and re-tightening; systematic inspection and 

periodic diagnosis of deterioration.  Additionally, two specific types of 

maintenance can be identified: periodic and predictive.  Periodic maintenance, 

which is often termed time-based maintenance (TBM), involves the regular 

inspection, cleaning and servicing of the equipment, during which any 

inspected parts that are identified as failing are replaced to avert unanticipated 

failure.  Predictive maintenance, unlike periodic maintenance, is condition 

based maintenance and involves the inspection and or diagnosis of the service 
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life of a specific equipment part or parts.  The predicted service life of the part 

is managed through the measurement and analyses of data gathered by a 

surveillance system that monitors the conditions of the part using an online 

system.  The system indicates when the part should be replaced, just prior to 

the end of its predicted service life. 

1957: Corrective maintenance

Maintenance or operational tasks are conducted to identity, isolate and rectify 

design weaknesses, with the aim of improving the equipment’s reliability, 

maintainability and safety.  Corrective maintenance achieves this through 

reducing the deterioration and failure occurrences of the equipment.  A 

fundamental difference between preventive and corrective maintenance is that 

the corrective actions occur after the issue occurs and is does not prevent it 

from happening, as preventive maintenance does.  The purpose for allowing 

the issue to occur is to enable maintenance data to be collected; this feedback 

is analysed and is used to enhance the redesign of the equipment. 

1960: Maintenance prevention and reliability-centred maintenance (RCM) 

The maintenance prevention strategy enables new equipment that is 

maintenance-free and user-friendly to be designed.  Current equipment 

weaknesses are researched through gathering of on-site information, 

specifically data on how failures could have been prevented and how 

maintenance can be carried out more easily.  The on-site data is analysed 

along with manufacturing defects or improvement data, and the results are 

incorporated in to the design or commissioning of new equipment.  Developed 

by the aerospace industry, the structured process of RCM involves the 

identification of equipment’s maintenance requirement through observing the 

equipment’s function and the impact of its failures. 

1971: Total productive maintenance (TPM) 

The innovative Japanese philosophy of total productive maintenance (TPM) is 

a collection of techniques and practices aimed at maximising the effectiveness 

of the equipment through the optimisation of its effectiveness, the elimination 
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of breakdowns and encouraging autonomous maintenance.  The approach 

involves daily actives to be completed by all employees with a shared goal of 

striving to prevent losses with minimum cost.  The philosophical approach aims 

to create a culture for maximum efficiency through having zero breakdowns or 

failures, zero accidents and zero defects.  The philosophy considers 

maintenance in terms of its impact on the manufacturing, specifically through 

its effect on equipment availability, production rate and output quality (Murthy 

et al., 2002). 

1978: Reliability Centred Maintenance (RCM) 

RCM is a logical, structured process that is used to determine the optimal 

failure management strategies for any system or item of equipment.  The 

strategy involves monitoring the systems or equipment’s reliability 

characteristics and the intended operating environment.   

1988: Productive maintenance 

Collectively, the amalgamation of preventive maintenance, corrective 

maintenance and maintenance prevention is known as productive 

maintenance.  The aim of productive maintenance is to decrease the total cost 

of equipment through its entire life cycle, which will result in the increased 

productivity of an organisation. 

1990: Predictive maintenance

Predictive maintenance is a supplement of preventive maintenance and is 

often referred to as condition-based maintenance.  Unlike preventive 

maintenance, predictive maintenance determines the equipment’s status 

through non-destructive testing and measuring techniques.  These activities 

detect specific equipment conditions or performance decline and intervention 

happens before a failure occurs, which involves altering specific equipment or 

environmental elements (lubrication, noise, temperature and vibration levels).   

1991: Computerised maintenance management systems (CMMS)
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CMMS administer a comprehensive variety of information on maintenance 

personnel, inventory of spare parts, repair schedules and historic equipment 

records.  This data promotes improved communication and coordination, 

enhanced maintenance responsiveness and decision-making capabilities. 

1995 Service engineering 

Emerging in the mid-90s in Germany and Israel, service engineering can be 

described as ‘a technical discipline which is related to the systematic 

development and design of services using suitable procedures, methods and 

tools’ (Bullinger et al., 2003).  Compared to new service development, which 

is marketing-oriented, service engineering tries to effectively use existing 

engineering knowledge in the traditional product development sector to build 

up innovative services by implementing a more technical-methodological 

approach (Bullinger et al., 2003).  Another definition provided by Sakao and 

Shimomura (2007) describes service engineering as ‘a discipline that 

increases the value of artefacts and decreases the load on the environment by 

reason of focusing service.  Service engineering aims to intensify, improve and 

automate this framework of service creation, service delivery and service 

consumption’.  

1997: Maintenance outsourcing 

Outsourcing is an increasingly used contractual agreement of maintenance 

between the equipment owner and a contractor (Elfing and Baven 1994; 

Argyres, et al., 2007).  The strategy requires the transfer of capacity to the 

contractors with the aim that the sourced maintenance is of high quality, whilst 

also being fast, safe and inexpensive. 

1999: Electronic maintenance (e-maintenance)

E-maintenance enables the optimisation of the inspection, maintenance and 

replacement decisions through electronic capturing of data.  Electronic 

condition-based maintenance (e-CBM) and electronic computerised 

maintenance management systems (e-CMMSs) have evolved from e-

maintenance.  The process of e-CBM involves the installation of remote 
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sensors that monitor the condition and performance of the equipment.  Data is 

recorded and analysed to determine the required actions to be performed.  E-

CMMS is an online application that can be tailored to the company’s software 

requirements and provide a total e-maintenance solution.   

2000: Prognostics 

The prognostic approach first appeared in the engineering literature and is 

classified broadly in to three types: model based prognostics, data-driven 

prognostics and hybrid prognostics, which is a combination of the two.  This 

approach predicts the precise time the equipment or system will no longer 

perform its intended function.  Each prognostic approach systematically and 

continuously monitors performance deterioration.  The three approaches 

record and gauge performance and forecast the risks of unsuitable trends, 

specifically identifying the particular components of the equipment that are 

expected to fail. 

2002: Effectiveness Centred Maintenance (ECM) 

ECM strategy is the combination of two core quality management concepts, 

TPM and RCM, and it emphases ‘doing the right things’ instead of ‘doing things 

right’.  ECM requires a company to undertake four fundamental changes, and 

it is critical to ensure all personnel participate and embrace the strategy.  The 

three underpinning changes involve focuses on quality enhancement, the 

development of a maintenance strategy and implementation of performance 

measurement systems. 

2002: Risk-based maintenance 

The risk-based maintenance strategy is a quantitative approach for 

maintenance or inspection scheduling and equipment planning.  The approach 

focuses on being cost-effective by minimising the risks of unexpected 

equipment failure.  The risk assessment strategy integrates reliability with 

safety and environmental issues and therefore can be used as a decision tool 

for preventive maintenance planning (Khan and Haddara, 2004). 
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2002: Strategic Maintenance Management (SMM):

SMM is an overarching term to describe quantitative approaches of 

maintenance management strategies that use mathematical models, 

amalgamating technical, commercial and operational features from a business 

perspective.  The approach is viewed as a multidisciplinary activity that 

manages a variety of issues from equipment stress levels to elongated 

strategic activities. 

The underpinning goal of maintenance is to optimise the total life cycle cost 

without compromising safety (or environmental issues).  The timeline provides 

a plausible conduit for the progression of the servitization trend (Ahuja and 

Khamba, 2007; Garg and Deshmukh, 2006; and Lee et al., 2008), which is 

discussed in the subsequent sections.  Furthermore, the literature identified 

three main types of maintenance strategies, which have been classified using 

Dhillon and Liu (2006) categories: 

 Preventive maintenance: all tasks performed on a planned, recurring, 

and detailed schedule to keep an item/equipment in working condition 

through the procedure of checking and reconditioning. 

 Corrective maintenance: unplanned maintenance or repair of 

item/equipment carried out because maintenance crew or users noticed 

defects or failures. 

 Predictive maintenance: the use of modern measurement methods to 

precisely detect item/equipment condition during operation.  

Although, the review of the extant quality literature highlighted the lack of 

research examining how the quality of PS combinations could be measured. 

Service quality 

Notably, the literature review highlighted that a widely applicable definition of 

service does not currently exist.  Historically, service has been defined as an 

activity or work done for others with an economic value and often performed 
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on a commercial basis (Goedkoop et al., 1999).  However, services have 

always existed and played a predominant role in both the developing and 

developed world economies (Shugan, 1994).  The following section examines 

the service quality literature (Parasuraman et al., 1985; Reichheld and Sasser, 

1990; Zeithaml et al., 1990, 1996) and the recent debate from the work of 

Parasuraman, Zeithaml and Berry (1985 – 1996).  The service quality 

measures, instruments and tools are also examined with a specific focus on 

how they may be adapted when implementing PSB and offering PS 

combinations.  The service quality literature has emerged over the last 40 

years, which means that the discipline is still considered by many academics 

to be in its infancy.  The factors that determine service quality have been 

researched by numerous academics, although currently no collective way to 

define or measure service quality exists in the literature (Kang, 2004).  The 

apparent lack of a universal definition for service quality might be related to the 

novelty of the discipline or to the intangible nature of service quality.  

Nevertheless the well-known SERVQUAL instrument (Parasuraman et al.,

1988) is widely valued by academics and practicing managers (Buttle, 1996). 

Although more recently various industry specific scales of service quality have 

been developed and are discussed in subsequent sections.   

Service quality has over the last few decades has become an area of interest 

to managers, academics and practitioners as before any company can 

improve its service quality, it first must clearly and unambiguously define it.  

The intangible nature of service quality and the highly subjective nature of 

many of the dimensions of service quality present difficulties for customers 

when evaluating their experiences and presents difficulties for companies 

when evaluating their service quality (Glushko, 2007).  Notably, Grönroos 

(1983), Lehtinen and Lehtinen (1982) and Parasuraman et al., (1985) 

examined service quality with the purpose of developing actionable tools that 

can gauge an organisation’s performance, which influenced the inclusion of 

the core service quality aspects of service experience and service outcome.   

Research in this area requires a multi-disciplinary approach, for example 

perceived service quality is a difficult concept to understand.  Often viewed as 
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‘elusive’ (Parasuraman, et al., 1985; Smith 1998), which has not been resolved 

to date.  Johnston and Clark (2005) state that marketing academics have 

influenced the service management literature which focuses on the consumer 

base.  However, this research largely ignores the important role operations 

have in service design and delivery.  Services have received attention from 

researchers focusing on service marketing, new service development, service 

quality and service design (Auramo and Ala-Risku, 2005).  However, little 

research exists focusing on the specific problems related to service quality of 

PSB.  An imbalance between the economic importance of service and the 

amount of research in the field (Roth and Menor, 2003) also appears to exist. 

Scholars consider that Lewis and Booms (1983) may be the first researchers 

to define service quality as a measure of how effectively the service level 

delivered matches the customer’s expectations.  Numerous researchers agree 

that the quality of services can be broadly classified into two categories.  Table 

12 summarises the two service quality categories of ‘what’ (evaluation made 

after service received) and ‘how’ (evaluation made during service 

performance). 

Table 12: Service quality categorised by ‘what’ and ‘how’ dimensions

Source: Adapted by the researcher from Kang (2006: 40) 

Quality 
dimensions

Grönroos, 
1988 

Lehtinen 
and 
Lehtinen, 
1982

Lehtinen, 
1983 and 
2011

Berry and 
Parasura
man, 2004

Parasuraman et 
al., 1985

What Technical 

Quality

Physical 

Quality

Output 

Quality

Outcome 

Quality

Mechanistic  

Quality

How Functional 

Quality

Interactive 

Quality

Process 

Quality

Process 

Quality

Humanistic 

Quality
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These two dimensions relate to the results customers want and the process 

customers have to endure to achieve those results (Harvey, 1998; Grönroos, 

1983; Lehtinen and Lehtinen, 1982; Parasuraman et al., 1985).  The first 

dimension is concerned with what the service delivers and is referred to as 

‘outcome quality’ by Parasuraman et al., (1985) and referred to as ‘technical 

quality’ by Grönroos (1984).  Its focus is on the results from a comparison 

between customers’ expectations and their actual experiences.  The second 

dimension is referred to by Grönroos (1984) as ‘functional quality’ while 

Parasuraman et al., (1985) label it ‘process quality’.  It is concerned with the 

quality evaluations made on the outcome of the service combined with the 

process of the service delivery.  The literature review illustrates that there is 

currently no agreement on the nature of service quality dimensions or the 

content of service quality dimensions (Brady and Cronin, 2001; Kang and 

James, 2004).  In the service quality management literature, a major stream of 

research emerged that focus on service performance and the structure of 

customer satisfaction (Zeithaml, 1988; Bolton and Drew, 1991).  The stream 

examined the link between service quality, customer satisfaction and customer 

loyalty (Anderson, et al., 1994; Bloemer et al., 1998; de Ruyter et al., 1997; 

Heskettet et al., 1994; Heskett, et al., 1997; Parasuraman et al., 1994; 

Shemwell, et al., 1998; Zeithaml et al., 1996). 

Service quality dimensions 

Parasuraman et al., (1985) identified five main service quality dimensions 

(reliability, responsiveness, empathy, tangibles and assurance).  The empirical 

research by Parasuraman et al., (1988) resulted in the creation of SERVQUAL, 

a 22-item instrument to quantify customer perceptions of service quality, and 

this model is frequently called the GAPS model.  Although an all-embracing 

definition of service quality does not exist, the literature review illustrated the 

SERVQUAL model is favoured by many researchers.  However the generic 

SERVQUAL instrument, although it has received significance criticism, is still 

extensively used and replicated.   
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Numerous scholars agree that the highly subjective nature of service quality 

advocates the application of customer-centred measures and consequently 

determines that quality is defined as the difference between the level or nature 

of service that the customer expected and the level or nature of the customer-

perceived service.  The differences are observed as a gap, and service science 

is the branch of literature that explores the gap between customer expectation 

and customer perceptions.  A negative gap occurs when a customer’s 

perceived quality is less than their expected quality.  Service science 

frequently focuses on detecting, resolving and preventing the occurrence of 

negative gaps (Brown and Swartz, 1989).   

The service quality concept proposes that a customer’s perception of service 

quality is based on the difference between their expectations of a service and 

the actual quality of the service delivered (Figure 8).  Therefore, managing 

customer expectations represents an important part of service quality 

(Gummesson, 1991).  In customer satisfaction literature, service quality 

measures have been traditionally defined as how well the delivered service 

levels match the customer’s expectations.  Peters (1988) is believed to be the 

first scholar to attain recognition for presenting the concept of ‘under promising 

and over delivering’ whilst highlighting that customer expectations are learnt 

partly from experience.  Researchers have not decided how to measure or 

even define service quality.   

The service quality literature can be sub divided in to two distinct categories: 

in-house service quality measures (IHSQ) and external service quality (ESQ).  

IHSQ focuses on understanding customers’ expectations to ensure the highest 

level of customer satisfaction is achieved (Frost and Kumar, 2000; Hallowell et 

al., 1996; Heskett, 1990; Zeithaml et al., 1990).  The customers’ demands or 

expectations must be gauged and transformed into design quality, using the 

method of quality functional deployment (QFD).  This ensures that the service 

quality delivered is able to match customer expectations.  Furthermore, the act 

of over delivering will increase the expectations for that service on the next 

encounter (Caruana and Pitt, 1997).  Therefore, a sustainable management 

practice is to deliver exactly what is promised to customers every time.  Berry 
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and Parasuraman’s (2004) research focused on the management of 

expectations, they identified that numerous customer complaints concerning 

lower service quality were the result of over promising the service 

expectations, accentuating the importance of the management of 

expectations.   

Figure 8: Model of service quality 

Source: Nitin et al., (2004: 928) 

Over the last half century, customer satisfaction has dominated a large 

proportion of service literature (Albrecht and Zemke, 1985; Zeithaml, et al.,

1990, Reichheld, 1993; Berry 1995, Heskett, et al., 1997; Parasuraman, and 

Grewal 2000; Berry and Parasuraman, 2004, Sureshchandar, et al., 2002, 

Cheng et al., 2006, Neu and Brown, 2008; Fullerton, 2011; Masrom, 2013:, 

Kohlborn, 2014; Bansal and Taylor, forthcoming; and Pan and Nguyen 

forthcoming).  This literature suggests that in order to deliver high levels of 

customer satisfaction, businesses must first identify, measure and manage the 

in-house elements that produce the service.  Johnson and Gustafsson (2006) 

argue that businesses with good in-house (service) quality management 

systems are typically in better positions to adopt customer orientations.  
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Factors frequently measured to determine IHSQ include businesses’ 

professionalism and communication.  Researchers commonly agree that 

businesses can improve their ESQ through improving their IHSQ.  To achieve 

this, businesses should adopt the view that they consist of chains of individuals 

and functional units linked together (Figure 9) with the objective of satisfying 

the needs of their external customers (Finn et al., 1996; Marshall et al., 1998; 

Mills and Ungson, 2001).   

Figure 9: In-house or internal service quality model 

Source: Frost and Kumar (2000: 366) 

The gap analysis (Figure 10) proposes that the ultimate gap between customer 

expectations and perceived service (Gap 5) is viewed from the customer’s 

perspective and is a result of a number of gaps within the organisation (Gaps 

1-4).  
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Figure 10: Gap analysis 

Source: Adapted by the researcher from Ward and Graves (2006: 7) and 

Parasuraman et al., (1985: 44);  

Numerous models and frameworks exist to measure ESQ, and Fisk et al., 

(1994) identify that the majority of empirical studies focus on ESQ when 

discussing service quality measures.  The literature review identified two 

predominant tools that can measure and manage ESQ (Grönroos, 1984; 

Gummenson, 1987; Lehtinen and Lehtinen, 1982).  The first, gap analysis, is 

a diagnosis tool that is useful to identify how gaps between the company’s 

perspective and the customer’s perspective of service quality arise 
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(Parasuraman et al., 1985).  The second tool is SERVQUAL, which can be 

used to measure specific dimensions of service quality (Parasuraman et al., 

1985; 1988).  The dimensions most commonly used are reliability, assurance, 

tangibles, empathy and responsiveness (RATER).  Grönroos’ (1990) model 

suggests that service quality consists of three dimensions: technical, functional 

and image.  The image dimension suggests functions as a filter in service 

quality perception (Kang, and James, 2004; Kang 2006; Ladhari, 2008).  In 

conclusion, the quality of service is affected by numerous variables including 

value, expectations and aspirations.  Notably these tools focused principally 

on measuring B-2-C service quality and view service quality as a 

multidimensional construct with five dimensions (tangibles, reliability, 

responsiveness, assurance and empathy) operationalising it using 

SERVQUAL.  However recent research highlighted that B-2-B service quality 

is different to B-2-C service quality. Specifically B-2-B service quality tends to 

have higher information asymmetry between customers and service providers 

(Greenwood et al., 2005), higher intangibility and customisation of services 

(Maister, 2007), combined with higher knowledge intensity, lower capital 

intensity and a highly professionalised workforce (Von Nordenflycht, 2010).  

This suggests that these different quality attributes require their own constructs 

and measurement tools.  However no studies have explored the management 

or meaning of PSB quality to date.  Various B-2-B studies of service quality 

have been conducted and focus on the customers’ perspective, thus ignoring 

the employees’ perspective, which has been emphasised by various 

researchers (Bitner et al., 1994; Brown and Swartz, 1989; Sharma et al., 2009; 

Svensson, 2006).   

Summary 

The quality literature spans various interdisciplinary fields (Table 13) and the 

quality of services and products are considered as segregated elements with 

unique attributes.  Consequently it is still unclear if there are any similarities or 

differences in PS quality within the B-2-B context.  Further research is required 

to determine if these attributes are independent and if so, if the independence 

is context dependant.  The quality of a PSB for the purpose of this research 
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refers to the perception of the degree to which the product and service 

elements of the combined offering meets the customer's expectations and 

requirements, thus enabling the product to be personalised and optimised to 

meet the buyer’s needs.  The characteristics identified as important attributes 

to measure in an integrated PS offering were; physical product, product 

performance, service experience and service outcome.   

Table 13: Literature review of identified quality articles across fields over 

the last 25 years (~ 1989) 

Assigned field

Search Term

BM IS E&D No of 
articles

Service quality 36% 47% 19% 28

Product quality 27% 8% 73% 11

2.5. Governance in PSB 

Governance refers to the creation of conditions for the ordered rule and 

collective action (Stoker, 1998).  For the purpose of this research, the role of 

governance is examined in relation to how the company procuring the PSB 

can specify various product-service combinations from its suppliers when 

measuring these combinations.  The research focusing on contract complexity, 

contract selection and contract uncertainty is extensive.  Numerous types of 

contract are recognised and are in current usage meaning selecting the correct 

type of contract is critical (Michael, et al., 2007). 

To establish the required governance mechanisms for an integrated PS 

offering, first the different types or levels of services that can be combined with 

products were identified.  Services can be integrated with a product in various 

ways.  Specifically two methods of providing services to products were 
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identified from the extant literature: operational applications of service and 

strategic approaches to services.  

Operational Services 

Operations-related services are provided primarily within the operations 

function of an organization. These types of services are usually applied to 

existing products to make them more attractive to customers. There are two 

broad categories of services: (a) availability and (b) customization. Time and 

location can be viewed as two components of availability, and customization 

is an extension of the concept of process flexibility that is externally oriented 

toward the customer rather than internally focused on the production process 

(Davis et al., 2004). 

Strategic Services 

Strategic services are defined as those services that require coordination 

across organizational boundaries (Araujo, et al., 2003).  For example 

coordination between functions within an organization, considers product 

redesign, where the service becomes an embedded feature of the product.  

These embedded services typically require coordination among the 

engineering, manufacturing, and customer support functions.  These types of 

integrated services are viewed as being strategic because they have 

significant long-term implications, and consequently require a major 

organizational commitment (Davis et al., 2004). 

The extant literature suggested that increasingly, suppliers are competing for 

critical products whilst providing superior, cost-effective maintenance and 

support service throughout the after-sales phase (Moorman, 2004).  However, 

measuring service performance through contracts requires measuring service 

characteristics (Selviaridis and Spring, 2008), which demands that the service 

characteristics are specified; which in itself is problematic.   

The review of the extant literature revealed that the measuring of PS quality 

has been discussed extensively (Table 14).  However, the literature focused 

purely on the critique of established product quality measures and/or service 
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quality measures and highlighted that these quality measures need to be 

adapted and combined to enable integrated PS quality measures to be 

developed.   

Table 14: Overview of quality models and core authors identified in the 

PSB literature 

Author / Quality 
Model

Quality aspect / dimension – core focus

Kuehn and Day, 

1962

Physical dimension and functional quality 

development

Edwards, 1968 Physical dimension and functional quality 

development

Gilmore, 1974 Physical dimension and functional quality 

development

Juran et al., 1974 Physical dimension and functional quality 

development

Crosby, 1979 Customer-based

Kano, 1980 Physical dimension and functional quality 

development ‘product development and customer 

satisfaction’

Broh, 1982 Value-based

Feigenbaum, 1983 Value-based

Garvin, 1984 Customer-based ‘Perceptions of quality’

Grönroos, 1984 Customer-based

ServQual 

(Parasuraman, et 

al., 1985)

Service-based

Piore and Sabel, 

1985

Manufacturing and service-based

Juran et al., 1988 Physical dimension and functional quality 

development
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Table 14: Overview of quality models and core authors identified in the 

PSB literature (cont.) 

Author / Quality 
Model

Quality aspect / dimension – core focus

Oakland, 1989 Physical dimension and functional quality 

development

Kanji, 1990 Value-based

Peach, 1994 Physical dimension and functional quality 

development (implementation of ISO standards)

Reeves and 

Bednar, 1994

Definition

Newell and Dale, 

1991

Value-based

Zheng, 2001 Customer-based and expectation

Sebastianelli and 

Tamimi, 2002

‘Approaches can be divided in to at least five 

categories…transcendent, product-based, customer-

based, manufacturing-based and value-based’

Wong and Sohal, 

2002

Customer-based

Kannan and Tan, 

2007: 14

Value-based ‘supply chain as opposed to a firm level 

perspective on managing a firm's quality’

Wild, 2010 Customer-based

Jia et al., 2012 Physical dimension and functional quality 

development

Sun et al., 2012 Customer-based

Kuo, 2013 Physical dimension and functional quality 

development

Xie, 2014 Physical dimension and functional quality 

development and expectation
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The review of the service quality and product quality literature identified that 

an assessment of an integrated PS quality ideally ought to incorporate three 

interconnected core aspects: product quality, service experience and service 

outcome (Figure 11).  The service literature defined the service outcome as 

‘what a customer receives during the exchange’ (Mohr and Bitner, 1995: 239).  

The service experience process is described as ‘the manner in which the 

outcome is transferred to the customer’ (Mohr and Bitner, 1995: 239).  The 

focus on service outcome within the service literature is underdeveloped (de 

Ruyter and Wetzels, 1998; Johnson et al., 1998; Mohr and Bitner, 1995; and 

Powpaka, 1996).  Consequently, the combination of exploring these two 

aspects along with focusing on the product quality will enrich the empirical data 

collected and shape the framework being developed.  The existing literature 

focused predominantly on companies that focus on business–to– consumer 

(B-2-C) buying relationships. 

Figure 11: Three aspects of PSB quality measures  

Source: Adapted by the researcher from Ghobadian, et al., (1994: 60) 
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The management of PS quality is a type of complex performance as it requires 

governance of three interconnected quality measures aspects (Figure 11).  

Furthermore the intricacy of the product and service elements of the PS 

offering can range themselves from being simple to complex.  Additionally, by 

definition, all PSBs can be considered complex since they are multifaceted.  

Therefore, the degree of complexity of each of the product and service 

offerings is critical for management of the PS quality.  Table 15 illustrates the 

possible characteristics that can be considered when classifying the 

complexity of a PSB. 

Complexity as a concept that is not new and literature focusing on the study of 

complexity, complexity theory and the chaos theory is extensive and spans a 

variety of different fields (Smith, 2007).  One stream of the extant literature for 

example argued that the complexity and chaos theories have variations 

between them, although most use the terms interchangeably (Sokal and 

Bricmont 1998).   

Table 15: Characteristics of Simple and Complex PSB 

Source:  Adapted by the researcher from Daft (1992: 148) 

Simple Complex

Product Service Product-service bundle

Single Location Single Location Geographical diversity

Known product Known Service Multiple product and service

Load Level 

Product Demand

Scheduled 

Service Demand

Highly varied demand and 

unpredictable

Attempting to define why something is complex is challenging in itself, although 

current literature recognises that the oversimplification of the process of 

commutation is frequently a barrier.  Characterising complexity in social 

sciences frequently supposes that the audience has previous knowledge 
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regarding the complexity of what is being discussed.  Management authors 

often highlight that the system is not simple, and therefore, it must be complex, 

without any underpinning explanation of how or why it is complex. 

Thus, being able to easily establish ‘measurement proxies for complexity is 

often important, and most proposals for complexity are of this nature’ 

(Standish, 2008:10).  Complexity as a quantity can normally be decomposed 

linearly and can be directly compared (e.g. 5 cm can be broken into five equal 

parts and directly compared).  Complex systems, on the other hand, cannot be 

divided and then individual segments compared.  This is because of the 

interrelations between the subsystems that can quickly lead to combinatorial 

explosions.  This leads to three definitions of complexity (Standish, 2008).  

Firstly, there is the number of parts definition (e.g. a car is more complex than 

a bicycle because it has more parts, but a pile of sand is not as complex 

because each grain of sand is conceptually the same, and the order of the 

grains is not important).  Secondly, there is the definition relating to the number 

of distinct parts (e.g. both a shopping list and a Shakespearean play consist of 

the same 26 letters of the alphabet; this is not a good measure of complexity).  

Lastly, there is a context-dependent definition of complexity. 

Daft (1992) proposes that in the context of industry, product and process 

complexity can be measured along three dimensions: 

 Vertical axis – number of levels in an organisation 

 Horizontal axis – number of departments or job titles in an 
organisation 

 Third axis – spatial complexity (e.g.  different geographical locations) 

Establishing the level of complexity of the product and service being offered in 

the PSB should be established to enable the type of contracting approach, 

contract and quality measures required to manage the PS offering. 

The literature identified a specific type of contract that is of noticeable 

relevance for the governance integrated PS offering, which was performance-

based contracting (PBC).  These contracts manage results through 
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measurements and enable the clients to pay for performance.  PCB is ideal for 

the management of complex performance as they can govern the inter-firm co-

ordination of the PS offering.  PBC is widely used by the energy industry in the 

UK and Australia, the Department of Defense in the US, the Ministry of 

Defence in the UK, and recently, the Australian Government has used PBC to 

aid with the privatisation of their transport systems (Department of the 

Environment, 2007; Hensher and Stanley, 2003; and Hooper, 2008).  PBC is 

a type of contract that explicitly includes three characteristics: 

 a clear set of objectives and indicators; 

 systematic efforts to collect data on the progress of the selected 
indicators,  

 and consequences, either rewards or sanctions for the contractor, that 
are based on performance. 

Performance Based Contracting is defined by the Public Procurement Practice 

as: 

a results-oriented contracting method that focuses on the outputs, 

quality, or outcomes that may tie at least a portion of a contractor’s 

payment, contract extensions, or contract renewals to the achievement 

of specific, measurable performance standards and requirements. 

These contracts may include both monetary and non-monetary 

incentives and disincentives. 

CIPS and NIGP 2012 

The review of the literature highlighted that successful companies providing 

PSB utilised PBC approach, that govern inter-firm co-ordination to improve 

their performance and lower costs through: (1) describing their requirements 

in terms of results required rather than specifying how the work is to be 

accomplished; (2) set measurable performance standards; (3) describe how 

the contractor’s performance will be evaluated in a quality assurance plan; (4) 

identify and use positive and negative incentives, when appropriate (CIPS and 

NIGP, 2012).  
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Four types of inter-firm co-ordination were identified from the extant literature 

and are summarised in Table 16.  Furthermore, the review of the literature 

suggested that advanced services, in particular when contracting for 

availability, the inter-firm co-ordination focused entirely on the cost of the in-

service stage of an individual durable product.  The literature also suggested 

that the benefits of incentivising performance can achieve advantages 

including a greater product scope and process innovation, customer 

orientation and cost optimisations.  An emerging body of literature which was 

of specific interest was the contracting literature discussing the utilisation of 

PBC when procuring complex performance (Lewis and Roehrich, 2009; 

Roehrich and Lewis, 2014).  The literature discusses how to manage the 

procurement of an integrated PS offering, which is classified as complex 

performance. 

Table 16: Summary of types of contracting approaches for managing inter-

firm co-ordination 

Source:  Adapted by the research from UKCeB (2013:1) 

Traditional Spares Inclusive Availability Capability

Industry is 

contracted 

for the supply 

of assets

Industry has 

responsibility of 

the repair of 

assets

Industry is responsible for the 

ensuring that platforms are 

available for use against a pre-

determined target.  Industry will 

therefore take responsibility for 

the planning and execution of 

maintenance tasks and the supply 

chain activities that support them.

Industry is 

responsible for 

the operation of 

a platform to 

deliver a 

service or 

capability

Historically when ‘traditional’ sales transactions occurred, the relationship 

between the manufacturer and ultimate consumer of a product is very limited 

and following the purchase of the product the responsibility for product use and 

disposal is transferred to the consumer (Williams, 2005).  Conversely a product 

within an integrated PS offering / closed-loop type PSB, provides the basis of 

the relationship between producer and user and instead of purchasing the 
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product, the user buys only the output of the product according to the desired 

level of use (Tukker, 2004).  Consequentially, the manufacturer retained the 

ownership of the product and utility is provided through the sale of functional 

‘service units’ (Williams, 2005).  These types of PSB included the combination 

of elements such as leasing, product take-back, modular product design, 

upgrades, and producer-user information feedback loops within a single 

closed-loop PSB and the ideal governance mechanisms for these types of 

complex exchanges was PBC. 

PBC increasingly were used for PSB or procuring complex procurement in 

both the public and private sectors.  Suppliers were competing not only for 

critical products but realise the importance of providing superior, cost effective 

maintenance and support service throughout the after-sales phase.  There are 

suggested benefits of incentivising to achieve advantages such as greater 

scope for product and process innovation, customer orientation ad cost 

optimisations.   

The Centre for Business Relationships, Accountability, Sustainability and 

Society (BRASS) in their 2005 publication entitled ‘The Strategic Management 

of Product service bundles’ identified that contracts within a closed- loop PSB 

can influence the product take-back decisions, specifically:  

 {requires} a strategy based on the combination of functional sales and 

long-term contracts with users … allow firms to offer a range of 

incentives to users for the return of products or components, thus 

yielding similar benefits to those envisaged for leasing etc., such as 

reductions in the recovery firms’ product inventories and disposal costs, 

as well as increased equipment utilisation. 

 Long-term contracts stipulating regular and planned product returns and 

upgrades would enable a better balance between demands and returns, 

and allow managers to more effectively predict and control the supply 

of EOL products/components, thereby improving the chances of 

profitable product recovery (Thierry et al., 1995).  This would facilitate 
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the more efficient planning of reverse flows for product/material 

acquisition purposes and reduce uncertainty. 

The Federal Acquisition Regulation (FAR) provides the following policies and 

procedures when using PBC method: 

 Performance-based contracting methods are intended to ensure that 

required performance quality levels are achieved and that total payment 

is related to the degree that services performed or outcomes achieved 

meet contract standards.

The FAR specified the importance of ensuring that the PBC contains task 

orders that:  

1) Describe the requirements in terms of results required rather than the 

methods of performance of the work;  

2) Use measurable performance standards (i.e., in terms of quality, 

timeliness, quantity, etc.) and quality assurance surveillance plans;  

3) Specify procedures for reductions of fee or for reductions to the price of 

a fixed-price contract when services are not performed or do not meet 

contract requirements; and  

4) Include performance incentives where appropriate.   

Finally, PBC is also considered as a type of payment model (Table 17) and 

ensuring that the most appropriate payment model is selected is critical and 

multifaceted process in itself, especially when contracting for an integrated PS 

offering.
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Table 17  Commonly used Payment Models 

Source: Hooper, (2008: 158) 

Payment model Model summary Outcomes summary

Cost-plus Operator is paid a fixed 

fee in addition to their 

reported costs

Cost risk: government 

Revenue risk: government 

Incentives for effort: none

Gross cost Contract payments are 

based on the gross cost 

of providing the 

services; all fare 

revenue is returned to 

the government 

authority

Cost risk: operator

Revenue risk: government 

Incentives for effort: low

Net cost Contract payments are 

based on the net costs 

(i.e. gross costs less 

fare revenue of 

providing the services); 

the operator retains fare 

revenue.

Cost risk: operator

Revenue risk: operator

Incentives for effort: 

medium

Incentive (PBC) Contract payments include a 

performance element (i.e. 

direct financial payments, 

contract termination/renewal, 

evaluation of future tenders, 

and publication of 

performance).

Cost risk: operator

Revenue risk: shared

Incentives for effort: 

medium

Commercial Operator retains fare revenue 

and receives no subsidy; may 

pay a fee to the government.

Cost risk: operator

Revenue risk: operator

Incentives for effort: high
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Turner’s (2001) research provides a matrix to assist in determining the correct 

contract required (Figure 12), which was based on the original Turner and 

Cochrane (1993) research, which provided a matrix for selecting an 

appropriate contract type. 

Uncertainty of the product

Low High

Uncertainty 
of the 

process

High
Fixed Price 
Design and 

Build

Cost Plus 
Design and 

Build Alliance
High

Complexity

Low
Re-

measurement 
Build Only

Information 
System 
Contract

Low

Low High

Ability of client to contribute

Figure 12: Selection of Contract Types 

Source: Adapted by the researcher from Turner (2001: 8) and Turner and 

Simister (2001: 462) 

Three main types of contracting approaches were identified in the extant 

literature in relation to the governance of PBC: relational contracts, alliance 

and conventions contracts.  Figure 13 illustrates how the combination of 

business culture and risk leads to these three different contracting approaches. 
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Business 

Culture

Trust and Mutual 

Respect

Relational Contracts
High definition

Target sum bidding

Focus on efficiency

Alliances
Goal alignment

Early involvement

Focus in Effectiveness

Transaction Based 

and Traditional

Conventional
High Definition

Lump sum

Claim mentality

Get Out
No suitable PBC contract

Simple Complex

Business challenge

Figure 13: Three contracting approaches 

Source: Adapted by the researcher from Turner and Simister (2001: 463) 

The review of the extant governance literature revealed that when a lens was 

applied in relation to PSB the institutional perspective specifically, the ‘new 

institutional economics’ theories and the theory of transaction cost economics 

(TCE) were the predominant utilised concepts (Table 18 and Appendix 7).  

These theories are defined in the subsequent sections and their application 

within the governance and PSB literature is examined. 

The theory of TCE explains why firms exist and how firm boundaries are 

determined.  The theory involving a firm using the transactional cost approach 

for a firm first appeared in an article titled ‘The Nature of the Firm’, written in 

1937 by Ronald Coase.  The article presented the theory that it is essential to 

consider transaction costs; otherwise, it is impossible to comprehend the 

economic system of a company or have a solid platform for its economic 

strategy.  This article also stated that ‘the main reason why it is profitable to 

establish a firm would seem to be that there is a cost of using the price 

mechanism’.
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Table 18: Distribution of PSB and governance articles by theory 

Theoretical perspective identified in 
PSB articles

No. of articles

RBV and ERBV 21

Transaction Cost Economics 15

Institutional theory 14

Contingency theory 6

No theory applied 276

Therefore, Coase’s theory provides an economic framework that predicts the 

circumstances when firms govern a particular transaction using the market, a 

hybrid form (alliance, joint venture or partnership) or a hierarchical form 

(vertical integration). The development of Coase’s seminal work (1937), which 

reviewed the relationships from the perspective of the firm evolved and the 

notion of large scale ‘macro’ level relationships developed.  The extant 

literature uses the term ‘macro’ to describe the perspective from an 

institutional, market or firm level perspective.  The contrasting term is the 

‘micro’ level perspective, which considers a single firm’s relationships.  The 

notion of ‘macro’ and ‘micro’ level can be applied to many systems.  Countless 

disciplines have their own definitions, explanations, and differences to 

differentiate between ‘micro’ and ‘macro’ within their fields.

TCE originally provided two governance mechanisms: the ‘buy’ option, where 

products and services flow through the company from a market, or the ‘make’ 

option, also known as vertical integration.  The third option was introduced by 

Williamson (1975) and it is a hybrid of the two previously existing options; it is 

referred to as ‘relational contracting’.  Therefore, enabling TCE previously 

focused solely on governance mechanisms and considered business 
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relationships when they were part of a precise area of interest.  However, the 

business relationship was not considered in depth as an important governance 

structure, instead it was considered as a way to diminish opportunism. 

Subsequently, the transaction cost theory was developed further with two 

assumptions.  The first assumption was that human decision-makers act under 

bounded rationality and in an opportunistic manner.  Secondly, the market was 

characterised by uncertainty and small number bargaining.  Whereas bounded 

rationality and opportunistic behaviour are considered exogenous, uncertain, 

and small-number bargaining can vary according to market contexts 

(Williamson, 1979). 

The base unit of analysis is the single transaction within the TCE theory, which 

specifies that for the firm to become more efficient it must economise its 

transactions (Williamson, 1975).  Transaction cost economics is based on the 

identification of each type of transaction made by the company with an 

appropriate governance structure, therefore providing optimum operating 

efficiency.  Transactions are governed by factor specificity; therefore, it is 

important to know the feasibility of an asset when being applied in varying 

contexts. 

Transactions can be classified using three key dimensions: asset specificity, 

frequency and uncertainty, which are required to determine the most 

appropriate governance structure.  The most important dimension is asset 

specificity, which is the extent to which an asset can be re-deployed.  

Williamson (1975, 1985, 1986) argues that transaction-specific assets are 

human investments and none / re-deployable physical that are specialised and 

uniquely for a task.  The market is considered the most efficient governance 

mechanism when low asset specificity is combined with infrequent 

transactions.  Vertical integration is considered the appropriate governance 

mechanism when high asset specificity exits, as it reduces uncertainty through 

direct hierarchical control while simultaneously mitigating risks (Williamson, 

1984). 
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The governance structures include hierarchies, hybrids, markets or bureaus, 

and efficiency can be achieved by calculating risks and reducing transaction 

costs.  Transaction costs can include drafting agreements, monitoring the 

exchange and enforcement of the agreement’s terms and the identification of 

transaction partners.  However, contracts are unable to cover all 

contingencies, making them often complex, imperfect and incomplete (Hobbs, 

1996; Grote and Täube, 2007).  Even if perfect planning was possible, Hart 

(1995) argues that succinctly, a transaction cost is the cost of providing a 

product or service through the market instead of providing it from within the 

company.   

TCE is rooted within the economics discipline, which partly rationalises why its 

central flaws are overlooking the business relationships embedded in the 

social context, the lack of consideration of the company’s environment and its 

constrained view of human behaviour.  For many researchers, the TCE 

framework is considered incomplete since it does not address these flaws 

(Cummings and Bromiley, 1996; Barney, 1990; Ring and Van de Ven, 1992; 

Ghoshal and Moran, 1996). 

The theory is widely criticised for not addressing social mechanisms.  The 

seminal articles of Bromiley and Cummings in 1995 and 1996 deliberated the 

role of organisational trust in the TCE framework.  Cummings and Bromiley’s 

(1996) article furthermore proposed that if trust were incorporated in the TCE 

concept, it would expand and complete the TCE framework.   

Williamson’s (1985) research adopts a viewpoint that opportunism is standard 

behaviour and the TCE framework presumes that economic actors will not 

behave opportunistically (Barney, 1990; Ghoshal and Moran, 1996).  

Furthermore, the theory has a restricted view of human behaviour, reducing its 

complexity to essentially self-regarding, atomised entities making human 

behaviour more predictable.   

Two other theories were identified in the literature – contingency theory, which 

explores the influences that environmental factors have on the management 

and company functions and the institutional theory, which discusses the role 
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of environmental pressures and emphasises homogeneity.  However, the 

application of these theories was not justified in the studies employing these 

theories within the extant literature (Table 18).   

The institutional theory perspective focuses on circumstantial factors that 

support or constrain human action at a given local reality in order to explain 

socio-economic developments (Guzman and Wilson 2013). The philosophy 

suggests that the implementation of the same business ‘recipe’ can produce 

different outcomes in different countries / economies, due to influencing 

factors. These influencing factors include lifestyle, customs, beliefs, values, 

and establishments. The types of establishments, which will influence the 

implementation of the business ‘recipe’, include the Government, political, 

financial, industrial relations, and educational systems, as they are specific to 

their country or geographical area. The institutional perspective considers both 

the legal governance (formal written rules and laws) of these 

establishments/institutions and the relational governance (unwritten customs, 

social norms and codes of conduct), which underpin them.   

Roehrich and Lewis (2010 and 2014) propose that a combination of 

contractual and relational governance mechanisms can be applied to manage 

the interactive exchanges occurring in complex PS systems.   

The governance of an integrated PS offering was considered at the ‘macro’ 

level, the company’s indirect business structures and at the ‘micro’ level, the 

individual’s direct working structures. 

The definition of trust within the social sciences is the reliance on another 

person or entity, and various typologies on the origins of trust exist.  The 

literature on trust is vast, and marketing literature has numerous research 

articles and empirical studies (Crosby et al., 1990; Garbarino and Johnson, 

1999; Gundlach et al., 1995; Helfert and Gemünden 1998; Mohr and 

Spekman, 1994; Moorman et al., 1992; Morgan and Hunt 1994; Schurr and 

Ozanne 1985; Smith and Barclay 1993; Wilson, 1995; Zheng et al., 2008) 

focus on the role of trust as a dominant emotion in the buyer-seller relationship.  

Along with trust, satisfaction and commitment are the most widely researched 
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constructs in relationship (marketing) research (Walter et al., 2000).  Although 

these three constructs are influential in the SQ literature, only trust is pertinent 

to the contract literature.   

Measures that have been applied to determine if a contract is complex can be 

both subjective and objective (Hagedoorn and Hesen 2008).  Hagedoorn and 

Hesen (2008) define complex contracts as those contracts that contain many 

elements (clauses) with a relatively large number of interdependencies that 

also impose a significant cognitive load upon contract parties.  Hagedoorn and 

Hesen (2008) paper’s findings show that quantitative, objective measures of 

complexity, such as length, and objective as well as subjective elements of the 

cognitive load of contracts, i.e. the information processing effort that 

contractual parties have to make, do indeed measure different aspects of 

contractual complexity.   

Traditionally large number of economists and business scholars defined 

contractual complexity in moderately general terms and measured the degree 

of this complexity through straightforward objective and quantitative indicators 

(Klein, 1996; Rasmusen, 2001; Joskow, 1988; Lumineau and Oxley, 2008) 

Gillian, Hartzell and Parrino, 2007; Poppo and Zenger 2002; Robinson and 

Stuart, 2003).  Legal scholars have also examined contractual complexity 

focusing predominately on the contract design and the benefits of simple vs. 

complex contracts (Eggleston, Hagedoorn and Hensen, 2008 Hill and King 

2004; Posner and Zeckhauser, 2000; and Wright, 2007).   

The following sub-section provides an overview of the role of contracts when 

providing PSB.  Companies providing a PSB are providing functions instead of 

products and as such must provide a contract specific to this function.  

Therefore, a challenge facing businesses making the transition to providing 

PSB is how to contract for the provision of a function being provided by the 

PSB.   

Traditionally, contracts were perceived to provide a record of a business deal 

or as a way of creating project organisation (Turner and Simister, 2001; Levitt 

et al., 1995), which enables the project stakeholders to control and organise 
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the project.  Today a contract has to adapt to providing the following diverse 

uses and functions, which Hughes (2003) outlined: 

 Record of a business deal (Beale and Dugdale, 1975) 

 Plan for the effect of contingencies by allocating risks (McGowan et al., 

1992; Posner and Rosenfield, 1977; Thompson and Perry, 1992) 

 Management procedures manual (Wearne, 1992; Bowdery, 1997; 

Huxtable, 1983; Greenwood, 1993; Hughes and Greenwood, 1996) 

 Agenda for litigation (Cooter, 1985; Gray and Flanagan, 1989) 

 Reference point or prescription  

 Allocation of risk – performance based contracting (PBC) and long-term 

service agreements (e.g.  Rolls Royce) 

Within the literature, the transactional cost economics theory was a prominent 

theoretical approach, as PSB providers retain the ownership or part ownership 

of the product and are responsible for it.  This results in changes in the mode 

of transactions.  However, providers that offer PSB wish to develop a long-

term relationship with their customers so retain the PS offering.  Transition 

issues focused on the challenge of providing and selling a hybrid of PS, 

specifically the magnitude of change required at an organisational, managerial 

and sales level (Ulaga and Loveland, 2014), 

The existing literature does not examine the challenges of implementing PSB, 

and the review emphasised the limited amount of empirical studies that focus 

on PSB or integrated solutions.  The gaps and challenges that were identified 

through the literature review of PSB included: 

 contracting for PSB  

 implications of risk sharing from the customers’ perspectives

 PSB transition issues for the company and the customer perspectives  

 quality measures required for measuring PSB 
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The research highlighted the need for further empirical studies, 

conceptualisation and theory development and the presence of blurred 

boundaries between products and services.   

2.6 Towards a conceptual model 

The preliminary conceptual model was refined following the literature review 

and initial analysis of the empirical data collected during the pilot case, phase 

1 interviews. The refinement of the preliminary conceptual model included the 

distinction of the product quality aspects into the two core product quality 

aspects: product performance and physical product.  The refinement of the 

product quality enabled the development of the comprehensive conceptual 

framework which distinguishes the core foci of this research. The model 

comprehensively addresses the thesis three research questions: 

RQ1: To what extent are product and service quality attributes 

complementary and/or substitutes in any assessment of PS quality? 

RQ2: How are objective (e.g. weight) and subjective (e.g. aesthetics) criteria 

combined in assessments of PS quality? 

RQ3: What governance arrangements are used to manage PS quality? 

Firstly, the model considered the four-core quality aspects when providing an 

integrated PS offering; physical product, product performance, service 

experience and service outcome.  Secondly, the conceptual model 

investigated the role and development of a quality assurance system (QAS) 

being used to measure the quality aspects of the PSB.  Finally, the conceptual 

model investigated the role of the inter-firm co-ordination and governance in 

the management of the quality of an integrated PS offering.   

Summary 

The PSB, quality and governance research literature encompassed vast area 

of disciplines.  Therefore, it did not exist in a single ontological nor 

epistemological paradigm (Whitley, 1984; and Tsoukas, 1994).  Consequently, 

the extant literature with seemingly similar research studies when examined, 
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used differing theoretical and methodological approaches (Tranfield and 

Starkey, 1998).  The existing literature contained various concepts and a 

number of established perspectives applied in the PSB, governance and 

contracting literature.  The predominant theoretical perspectives that were 

referenced in the literature were resource dependence view analysis, 

capabilities analysis and transaction cost economics analysis (Appendix 7 and 

Table 5). The existing literature contained various concepts, theories and 

methodologies, thus underpinning the methodological approach applied in this 

research illustrates the theories identified from the analysis of the PSB 

literature that are utilised by the studies.   

Finally, the review of the extant PSB literature highlighted that only partial 

research had been conducted on the actual provision of PSB.  More 

specifically, there had been limited research on how quality is measured or 

managed in PS combinations.  Furthermore the classification and terminology 

surrounding the phenomenon is still being debated and defined.   
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CHAPTER THREE: RESEARCH PHILOSOPHY AND METHODOLOGY

3.1. Chapter Introduction  

The aim of this chapter is to provide an overview of the research methodology 

that was used to collect the data for this research.  It also provides a discussion 

of the justification of the approaches selected to collect the data and outlines 

the various stages of data collection.  The development of the research 

methodology is justified through determining the research epistemology and 

philosophy, ontology and strategies selected for the research. 

3.2. Research drivers 

The purpose of this research is to explore, understand and attempt to explain 

how quality is measured when a combination of product and service are being 

provided.  The extensive literature focusing on research philosophies, 

approaches and strategies are explored and presented in this chapter.  Burrell 

and Morgan (1979) suggested conceptualising social science in terms of four 

sets of assumptions: ontology, epistemology, human nature and methodology, 

which are illustrated in Table 19. 

Table 19: Assumptions on the nature of social science  

Source: Burrell and Morgan (1979: 3) 

Subjectivist approach 
to social science

Philosophy / 
nature of truth

Objectivist approach to 
social science

Nominalism / 

constructionism
Ontology Realism

Anti-positivism Epistemology Positivism

Voluntarism Human Nature Determinism

Ideographic Methodology Nomothetic / Rationalism
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3.2 Chapter structure 

Saunders et al., (2003) defined the research process as an ‘onion’ consisting 

of different methodological layers.  The layers of the onion are outlined and 

each methodological issue is presented sequentially: philosophies; 

approaches; strategies; choices; time horizon; techniques and procedures.  

The selection and decisions concerning the research process are presented 

for each methodological layer.  The justification for the methodological 

selection is outlined for the phases of the research process in the next 

sections.  This includes the method for the exploration, explanation and testing 

phase and a detailed explanation of the pilot phase and the main phase data 

collection is outlined respectively.  The rationale behind case selections and 

unit of analysis are outlined.  The quality of the data is discussed including the 

limitations of the research design and ethical implications.  This is followed by 

a detailed discussion of the research credibility including its validity, reliability 

and generalisability of the research design.  Finally, the role of the researcher 

is considered and discussed.   

3.2.1. Philosophical position 

The following sections provide an explanation of the methods available and 

examine the philosophical and practical implications of the methods that 

shaped the development of research methodology used in the research 

process.   

Philosophical assumptions were considered first, and justification for the 

selected philosophical assumption used in this research is offered at the end 

of the section.  Chua (1986: 604) proposed three set of beliefs that ‘delineate 

a way of seeing and researching the world’; they are beliefs or assumptions 

about the phenomenon or ‘object’ of study, beliefs or assumptions about the 

notion of knowledge and beliefs or assumptions about the relationship 

between knowledge and the empirical world (Table 20).  Researchers’ 

perspectives or worldviews will consciously or unconsciously influence the 

research they conduct. 
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Table 20:  Beliefs underlying research implementation 

Source:  Orlikowski and Baroudi (1991: 8) 

Beliefs about Explanation

Physical 

and Social 

Reality:

Ontology Whether social and physical worlds are 

objective and exist independently of 

humans, or are subjective and exist only 

through human action

Human Rationality The intentionality ascribed to human 

action

Social Relations Whether social relations are intrinsically 

stable and orderly, or essentially dynamic 

and conflictive

Knowledge: Epistemology Criteria for constructing and evaluating 

knowledge

Methodology Determining which research methods are 

appropriate for generating valid evidence

The Relationship between Theory 

and Practice:

The purpose of knowledge in practice

Epistemological3 beliefs or assumptions about knowledge underpin all 

research (Brynam and Bell, 2007; Johnson and Duberley, 2000; Myers 1997; 

Myers and Avison, 2002) and are concerned with the criteria by which valid 

knowledge regarding a phenomenon may be constructed and evaluated 

3 Origin: 1855 to 1860; Greek word epistêmê, meaning knowledge and logos meaning theory
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(Orlikowski and Baroudi, 1991).  Three categories of epistemological 

classification exist; they are critical, interpretive and positivist (Chua, 1986).  

However, within the social sciences, two main classifications are used: 

interpretive and positivist (Smith, 1998).  An extensive range of 

epistemological positions exist between the two extremes of positive and anti-

positive, and the umbrella term of phenomenology4 is used to describe this 

range (Audi 1999; Bryman 1988; Smith 1998).   

The positivist worldview asserts that a theory is true only if it is repeatedly not 

falsified by empirical events (Chua, 1986) and is considered objective.  

Positivism in the social science discipline that has emerged from a rich and 

long historical tradition of enquiry, oriented in the natural sciences (Neuman, 

2006; Hirschheim, 1992).  Positivism asserts that all knowledge regarding 

matters of fact is based on the ‘positive’ data of experience (Hirschheim, 1992; 

Bryman and Bell, 2011).  Positivist studies believe it is possible to observe 

phenomena in a neutral and objective manner (Johnson and Duberley, 2000; 

Chalmers, 1999), which Popper (1972) refers to as a quest for ‘objective 

knowledge’.

The realistic philosophy and the positivism philosophy both share a belief that 

the natural and the social sciences should apply the same kinds of approaches 

to the collection of data and to the explanation of the view that there is an 

external reality to which scientist direct their attention (Bryman, 2012).   

Ontological5 beliefs are concerned with the phenomena under investigation, 

the nature of reality and whether the empirical world is thought to be objective 

or subjective.  The objectivist ontological approach, or realism approach, 

believes in the concept that the empirical world is assumed to be independent 

of humans.  The subjectivist ontological approach believes that the empirical 

4 Greek origin phainómenon, meaning ‘that which appears’; and lógos means ‘study or theory’

5 Onto: Greek origin, meaning ‘to be or beingbeing’ 
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world exists only through the action of humans in creating and recreating it.  

This subjectivist belief is known as the nominalism / constructionism approach 

(Burrell and Morgan, 1979; Bryman and Bell, 2011; Orlikowski and Baroudi, 

1991).   

Pragmatism developed as a philosophical tradition in the United States circa 

1870, and the term was first used by Peirce in 1871.  The doctrine believes 

that truth of a proposition is measured by its correspondence with experimental 

results and by its practical outcome.  The doctrine opposes those that hold that 

truth can be reached through deductive reasoning from a priori grounds and 

insists on the need for inductive investigation and constant empirical 

verification of hypotheses. 

Pragmatists believe that human nature is not pre-determined and it does vary 

over time.  Instead, they believe that individuals are formed from their own 

experiences.  They believe that ideology is true if it works satisfactorily and the 

meaning of a proposition is found in the practical consequences of accepting 

it, and unpractical ideas are to be rejected.   

Functionalists believe that mental states (and processes) are defined by their 

effects and casual relations to behaviour and not its internal constitution.  They 

view the social world as objective and real, which can be measured or 

observed using techniques including surveys and interviews. 

Interpretivism assumes that all observations are theory driven and therefore 

value-laden.  This is based on Popper’s notion that people are unable to think 

without a theory, which Popper refers to as ‘critical rationalism’ (Ulrich, 2006).  

Interpretive epistemology rejects the possibility of an ‘objective’ or ‘factual’ 

account of events and situations, seeking instead a relativistic, albeit shared, 

understanding of phenomena; this is the opposite of positivist assumptions.  

The intent of interpretive research is to understand the deeper structure of a 

phenomenon, which it is believed to be occurring and is able to inform other 

settings. Positivist research, unlike interpretive research, aims to make 

generalisations from a sample of the population (Figure 14). 
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POSITIVISM

Early development of 

research question

Set of hypotheses

Research site

Sampling strategies

INTERPRETATIVE RESEARCH

A priori design may block 

introduction of new 

understandings

Flexible design allowing for 

discovery of new empirical 

detail and growing 

sophistication

Figure 14: Variation in research design 

Source: Adapted by the researcher from Denzin and Lincoln (2000: 339)  

Radical humanist theorists are mainly concerned with releasing social 

constraints that limit human potential.  They see the current dominant 

ideologies as separating people from their ‘true selves’.  They use this 

paradigm to justify the desire for revolutionary change.  It is largely anti-

organisation in scope.   

Radical structuralism theorists see inherent structural conflicts within society 

that generate constant change through political and economic crises.  This has 

been the fundamental paradigm of Marx, Engles and Lenin.   

Philosophy is the rational investigation of questions about existence and 

knowledge and ethics.  Methodological assumptions indicate which research 

methods, strategies and techniques are considered appropriate for the 

gathering of valid empirical evidence.  The objective or nomothetic approach 

is based on constructing general laws and models, while the subjective or 

ideographic approach is based on focusing on individuals within a particular 

circumstance (Burrell and Morgan, 1979).   
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Epistemology and methodology are intimately related; the former involves the 

philosophy of how we come to know the world, and the latter involves the 

practice.  The appropriateness of the chosen method(s) is dependent on how 

the veracity of a theory was established.  An example of this is positivist 

researchers who choose large-scale sample surveys and controlled 

experiments as suitable research methods.   

The design of the research process was influenced through the key choices 

made by the researcher concerning personal beliefs and values (Table 21).  

The positivist and interpretive standpoints were considered for each approach 

in terms of validity, reliability and generalisability.   

The philosophical scope of the research design can range along the continuum 

from rigorous positivism at one end and the other extreme of less structured 

or interpretive research (Figure 15).  In reality, many research designs contain 

elements of both approaches (Bryman, 1988).  
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Table 21: Key features of different philosophies of social research 

Philosophical 
position

Nature of 
reality

Nature of knowledge and 
truth claims

Nature of value claims Aims of research Nature of the 
researcher

Positivism reality is 

observable

theory-blind observations 

and truth as correspondence 

(knowledge relates directly 

with reality)

value-neutral stance of social 

science

predict and explain 

social facts

detached and neutral 

researcher-observer

Interpretivism reality is 

perceived

theory-laden observations 

and truth as relative (all 

accounts are equally valid)

the possibility of ‘value-free 

sociology’ through ‘ideal 

types’ and the construction of 

‘typical situations’

understand social 

practices and 

relations 

involved and reflexive 

researcher-

participant

Critical Social 

Research

reality is 

ideological

social conventions and truth 

as consensus (strong social 

constructionism)

value-laden knowledge and 

research

interpret and 

change the social 

world

political researcher-

activist

Critical Realism reality is 

independent

Concept-dependent 

observations and truth as 

practical adequacy 

emancipatory research explain actual 

events through the 

description of real 

entities and 

evaluate social 

actors’ accounts 

critical researcher-

detached-participant-

activist
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3.2.2. Research approaches 

In social science research, the research approach or type of inquiry has two 

main broad divisions of reasoning in philosophical terms.  These divisions are 

deductive reasoning (Gill and Johnson, 1997) and inductive reasoning.  

Bertilsson (2004) posed a third type of research approach, abductive 

reasoning, which is reasoning in which explanatory hypotheses are formed and 

evaluated.  

Induction involves moving from a set of facts or cases to general rules.  

Generalisations about the facts or cases as a whole are based on a number of 

observations made by the researcher.  At the core of inductive reasoning is the 

researcher’s ability to formulate observations based on patterns, outcomes, 

events and regularities and focuses on understanding the dynamics present 

within a single setting (Torraco, 2002).  These observations are used to form a 

tentative hypothesis to develop and to test a theory and involve a degree of 

uncertainty (Aqil Burney, 2008).  Conclusions are generally based on premises, 

and the associated research methods are principally qualitative methods that 

allow open -ended questions to be used.  These enable analysis of the data 

generated using narrative description and constant comparisons.  Inductive 

research is an appropriate method when little is known about a phenomenon 

or when current perspectives appear inadequate because they have little 

empirical substantiation or they conflict with each other or common sense 

(Eisenhardt, 1989).   

Although only the two extreme positions of the methodological assumptions are 

presented, copious views are situated along this continuum between the two 

poles (Easterby-Smith et al., 2012; Smith, 1998).  A variety of research 

strategies also exist along this continuum, ranging from a purely deductive 

approach (i.e. an experiment) to an inductive approach i.e. participant 

observation (Figure 15).   
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Figure 15: Approaches and methodologies 

Source: Adapted by the researcher from Ticehurst and Veal (2000: 19) 

Bryman (1988) explains that the research method selection is not necessarily 

reflective or related to epistemological conviction (Table 21); instead, the 

selection of an approach can be based on technical suitability of a particular 

method and the research question being posed (Table 22). 

Table 22: General orientation of research strategies 

Source: Adapted by the researcher from Easterby-Smith et al., (2012:27) 

Deductive Inductive

STRENGTHS

Wide coverage To examine change processes over 

time

Fast and economical Understanding people’s meanings

Hypothesis and theory testing Adjusts to new issues and ideas as 

they emerge

Considerable relevance to policy 

decisions

Theory and hypothesis 

development
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Table 22: General orientation of research strategies (cont.) 

Deductive Inductive

WEAKNESSES

Inflexible, artificial and reductionist Time and resource consuming

Not effective in explaining 

processes

Analysis and interpretation of data 

is subjective

Not effective in explaining the 

significance people attach to 

actions

Hard to control pace, progress and 

end point

Not good at generating theories Low credibility by policy makers

Does not offer policy-makers 

solutions

3.2.3. Research strategies 

Several quantitative and qualitative social science research strategies based 

on Saunders et al.’s (2003) model are considered and discussed in this section.  

The seven research strategies that are reviewed are experimental research, 

survey research, case study research, action research, grounded theory, 

ethnography and archival research. 

Experimental research 

Experimental research is designed with the aim to predict a phenomenon, and 

experiments are designed to observe the causation of the effect (Sekaran, 

2003; Saunders et al., 2009; Collis and Hussey, 2009).  Experimental research 

is used when there is time priority in a causal relationship (cause precedes 

effect) or there is consistency in a causal relationship (a cause will always lead 

to the same effect).  To establish the definite cause and effect relationship, the 

researcher systematically manipulates the independent variable while 

controlling the remaining variables (Gill and Johnson, 1997). 
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An experiment can be conducted in the field (natural environment) or in a 

laboratory (manufactured or contrived environment).  A quasi experiment 

occurs when the researcher actively influences a factor to observe the 

consequences.  The type of research questions this research strategy can 

answer are the ‘how’ and ‘why’ questions.  

Survey Research 

In social science, researching the broad area of survey research encompasses 

any measurement procedures that involve asking questions to respondents.  

Survey research is a quantitative method that collects primary data, and it 

focuses on frequencies, incidences or correlations.  A survey can be in the 

forms of online or paper-based feedback forms, online or paper-based 

questionnaires, or an intensive one-on-one interview.  Survey research 

strategies simultaneously address the phenomenon and the context. 

Case study research  

A case study is an empirical inquiry used to investigate a contemporary 

phenomenon within a real-life context where the researcher has little control 

over events (Yin, 2009; Hartley, 2004).  Case study research addresses a 

reality that has been and is constructed by human beings (i.e., it is not a single, 

fixed, objective incident waiting to be detected).  It is a suitable technique to 

use when researching the following situations: 

 Lack of current knowledge about the issue 

 The literature review shows there are knowledge gaps, indicating new 

theory needs to be built 

 The phenomenon being studied is complex 

 Researcher needs to understand the full context 

 Researcher needs a rich understanding of the issues 

 The phenomenon is contemporary and dynamic 
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 Multiple sources of evidence can be used. 

Case studies can generate hypotheses.  However, they cannot be used to test 

them, and importantly, generalisations cannot be made based on case study 

research.  Case studies may take a hard approach, which is deductive and 

reductionist (Miles and Huberman, 1994; Yin, 2009), or a soft approach, which 

tends to be inductive and interpretivist or use a grounded theory approach 

(Glaser and Strauss, 1967; Orlikowski, 1993). 

Ethnography  

Johnson (2000: 111) defines ethnography as ‘a descriptive account of social 

life and culture in a particular social system based on detailed observations of 

what people actually do’.  This narrow description is centred on its purpose and 

its target and in its most characteristic form, it involves the ethnographer 

participating, overtly or covertly, in people's lives for an extended period, 

watching what happens, listening to what is said and asking questions.  They 

collect whatever data is available in order to shed light on the research issues.   

Saunders et al., (2003) argue that ethnography is firmly rooted in the inductive 

reasoning approach, which ties in a particular methodology to a particular 

approach, (i.e. it (ethnography) emanates from the field of anthropology).  The 

purpose of ethnography is to inform design by revealing a deep understanding 

of people and how they make sense of their world. 

Action research 

Action research differs from other research strategies in a number of ways.  

Unlike the traditional approach of other social science research strategies that 

use the spectator approach, action research is based on participative principles 

(Whitehead and McNiff, 2006).  The researcher engages with the participant 

rather than observing research subjects.  Action research uses an inductive 

approach to theory building and draws on an extended epistemology where all 

people have the capacity to create their own knowledge or ‘living theory’ in 

different ways from a range of experiences and different ways of knowing 

(Jones, 2008).  This type of research also assumes that some of the outcomes 
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and learning remains with the participants of the research (Figure 16).  There 

are various extended epistemologies, or multiple ways of knowing exist in 

action research; these are referred to as experiential knowing, presentational 

knowing, propositional knowing and practical knowing (Heron, 1996; Heron and 

Reason, 1997; Heron and Reason, 2001; Reason and Torbert, 2001). 

Figure 16: The action research cycle 

Source: Adapted by the Researcher from Reason and Torbert (2001:12) 

Grounded theory 

Grounded theory in social science involves generating a theory from data 

excluding any pre-supposition or prior theory.  It is a systematic qualitative 

research methodology.  Grounded theory researchers are often considered as 

having fundamentalist positions to their research (Glaser, 1992).  The quality 

of the theory developed can be evaluated by the process by which the theory 

was constructed (Glaser and Strauss, 1967; Strauss and Corbin, 1990).   
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Archival research 

Archival research can broadly be defined as 'using already existing information 

to answer research questions' (Schmeck, 2009), also known as secondary 

research.  The data used for archival research includes census data, birth 

certificates, newspaper articles and company documentation.  Secondary data 

may be analysed through the qualitative research technique of content 

analysis, and researchers regard content analysis as a flexible method for 

analysing text data (Cavanagh, 1997).  Content analysis describes a family of 

analytic approaches ranging from impressionistic, intuitive, interpretive 

analyses to systematic, strict textual analyses (Rosengren, 1981). 

3.2.3. Research choices  

Commonly, social science research methodologies are classified as being 

ether qualitative/inductive or quantitative/deductive in their approaches.  

Inductive research methods were developed in the context of social sciences 

to enable researchers to study cultural and social phenomena, explore human 

behaviour and motivations and place emphasis on understanding, explanation 

and interpretation (Myers, et al., 1997; Neuman, 2003).  Deductive techniques 

were developed from a positivist tradition and were considered more subjective 

in their approaches.  Both inductive and deductive research methodologies 

have been used in the PSB literature, and Table 23 illustrates the main 

distinctions between the two strategies. 

Table 23: Typical distinctions between strategies 

Source:  Adapted by the Researcher from Bryman (2012: 26) and 

Casebeer and Verhoef (1997: 131)  

Concepts frequently associated 
with a deductive strategy

Concepts frequently associated 
with a inductive strategy

Type of methodological approach

Quantitative Qualitative
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Table 23: Typical distinctions between strategies (cont.) 

Concepts frequently associated 
with a deductive strategy

Concepts frequently associated 
with a inductive strategy

Type of reasoning

Objectivity Subjectivity

Causation Meaning

Type of question

Pre-specified Open-ended

Outcome-oriented Process-oriented

Type of analysis

Numerical estimation Narrative description

Statistical inference Constant comparison

Paradigm dimensions: Qualitative mixed and Quantitative research 
approaches 

Table 24 illustrates the qualitative approach and the quantitative approach in 

their ‘purest’ forms and the characteristics of mixed research approach.

Table 24: Emphases of Quantitative, Mixed, and Qualitative Research 

Source: Adapted by the researcher from Johnson and Christensen (2010: 

16-34) 

Quantitative 
Research

Mixed Research Qualitative Research

Scientific 

method

Confirmatory or 

‘top-down’. The 

researcher tests 

hypotheses and 

theory with data.

Confirmatory and 

exploratory.

Exploratory or ‘bottom-up’. The 

researcher generates or constructs 

knowledge, hypotheses, and 

grounded theory from data collected 

during fieldwork.
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Table 24: Emphases of Quantitative, Mixed, and Qualitative Research

(cont.) 

Quantitative 
Research

Mixed Research Qualitative 
Research

Epistemology 

(i.e. theory of 

knowledge)

Scientific realism; 

search for Truth; 

justification by 

empirical 

confirmation of 

hypotheses; 

universal scientific 

standards.

Dialectical pragmatism; 

pragmatic justification 

(what works for whom in 

specific contexts); 

mixture of universal 

(e.g., always be ethical) 

and community-specific 

needs-based standards.

Relativism; individual and 

group justification; varying 

standards.

View of 

human 

thought and 

behaviour

Regular and 

predictable.

Dynamic, complex, and 

partially predictable. 

Multiple influences 

include environment / 

nurture, biology / nature, 

freewill / agency, and 

chance / fortuity.

Situational, social, 

contextual, personal, and 

unpredictable.

Most common 

research 

objectives

Quantitative / 

numerical 

description, causal 

explanation, and 

prediction.

Multiple objectives; 

provide complex and 

fuller explanation and 

understanding; 

understand multiple 

perspectives.

Qualitative / subjective 

description, empathetic 

understanding, and 

exploration.

Interest Identify general 

scientific laws; 

inform national 

policy.

Connect theory and 

practice; understand 

multiple causation, 

nomothetic (i.e., 

general) causation, and 

idiographic (i.e., 

particular, individual) 

causation; connect 

national and local 

interests and policy.

Understand and 

appreciate particular 

groups and individuals; 

inform local policy.
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Table 24: Emphases of Quantitative, Mixed, and Qualitative Research

(cont.) 

Quantitative 
Research

Mixed Research Qualitative Research

“Focus” Narrow-angle lens, 

testing specific 

hypotheses.

Multi lens focus. Wide-angle and “deep-

angle” lens, examining the 

breadth and depth of 

phenomena to learn more 

about them.

Nature of 

observation

Study behaviour 

under controlled 

conditions; isolate 

the causal effect of 

single variables.

Study multiple contexts, 

perspectives, or 

conditions; study 

multiple factors as they 

operate together.

Study groups and 

individuals in natural 

settings; attempt to 

understand insiders’ views, 

meanings, and 

perspectives.

Form of 

data 

collected

Collect quantitative 

data based on 

precise 

measurement using 

structured and 

validated data-

collection 

instruments.

Collect multiple kinds of 

data.

Collect qualitative data such 

as in-depth interviews, 

participant observations, 

field notes, and open ended 

questions. The researcher 

is the primary data-

collection instrument.

Nature of 

data

Variables. Mixture of variables, 

words, categories, and 

images.

Words, images, categories.

Data 

analysis

Identify statistical 

relationships among 

variables.

Quantitative and 

qualitative analysis used 

separately and in 

combination.

Use descriptive data; 

search for patterns, themes, 

and holistic features; and 

appreciate 

difference/variation.
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Table 24: Emphases of Quantitative, Mixed, and Qualitative Research

(cont.) 

Quantitative 
Research

Mixed Research Qualitative Research

Results Generalizable findings 

providing representation 

of objective outsider 

viewpoint of populations.

Provision of 

“subjective insider” 

and “objective 

outsider” viewpoints; 

presentation and 

integration of multiple 

dimensions and 

perspectives.

Particularistic findings; 

provision of insider 

viewpoints.

Form of 

final report

Formal statistical report 

(e.g. with correlations, 

comparisons of means, 

and reporting of 

statistical significance of 

findings).

Mixture of numbers 

and narrative.

Informal narrative report 

with contextual description 

and direct quotations from 

research participants.

Research choices fall along a continuum from ‘mono-method’ to ‘fully mixed’ 

research, with ‘partially mixed’ located in the middle (Figure 17).  A mixed 

method approach is one in which the researcher collects, analyses and 

integrates both quantitative and qualitative data in a single study or in multiple 

studies in a sustained program of inquiry (Creswell, 2014).  There are two major 

types of mixed method approaches: mixed model and mixed method.  The 

movement of researchers to the mixed method approach indicated research 

designs that used the ‘mixing’ of quantitative or qualitative approaches during 

the data collection phase of a study, while the mixed model approaches used 

the ‘mixing’ aspects of the quantitative or qualitative approach at multiple 

phases of the research i.e. design collection and analysis (Creswell, 2014). 
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Figure 17: Research choice continuum 

3.2.4. Time horizon 

The selection of a time horizon for the research process is important to ensure 

appropriate data is collected.  Two main options are available to researchers: 

cross-sectional and longitudinal studies.  A cross-sectional study provides a 

snapshot of variables at a specific point in time.  This technique is used to 

examine how variables affect each other at a specific point of time.  A 

longitudinal study, unlike a cross-sectional study, measures a variable 

repeatable or continuously over a period of time. 

3.2.5. Research techniques and procedures 

A vast array of data collection techniques exist, and Yin (2009) and Stake 

(1995) list at least six sources of evidence: physical artefacts, archival records, 

interviews, documentation, direct observation and participant observation.  

Glesne (1999) and Creswell (2014) list interviews, observation and document 

collection and open-ended surveys as sources of evidence.  The selection of 

the correct tool to collect the data must be valid for the source of the evidence.  

In addition, the technique and procedures used must be appropriate to address 

the research questions. 

Data collection methods 

Data collection is how the researcher systematically collects information about 

an object (people, phenomenon or entity) and the environment in which it 



130 

occurs.  Table 25 illustrates the dominant data collection techniques and their 

associated tools that were considered for this research.  The extant literature 

suggests that two main types of data can be collect qualitative and quantitative 

(Morse, 1994). 

Table 25: Data collection techniques and tools 

Data collection techniques Data collection tools

Secondary data analysis –

using available archive data

Checklist, data compilation forms, 

databases, search engines

Observation Human senses, pen, watch, scales, 

microscope, tally

Interviewing including focus 

groups

Interview guide, recording device, 

questionnaire, checklist

Questionnaires Questionnaire, tally Surveys

Secondary data analysis 

Secondary data is information that was collected by another party for another 

purpose.  It may include documentation, archival records and physical 

artefacts.  Frequently, it is used alongside a case study approach or other 

method.  Secondary data analysis is unbiased since the data already exists 

and was collated by others.  This is also a drawback of the method, as the data 

often can be too disorganised or incomplete. 

Observation 

The technique of observation involves systematically selecting, watching and 

recording the actions, behaviour and characteristics of a living entity, object or 

phenomenon.  Two main techniques exist: participant observation (observer 

interacts with the situation) and non-participant observation (observer does not 

interact with the situation and watches, either openly or covertly). 
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Interviews 

An interview involves oral questioning of a respondent individually or as a 

group.  Yin (2009) noted that interviews should always be considered as 

nothing more than verbal reports.  They are subject to the common problem of 

bias, poor recall and poor or inaccurate articulation, and therefore, they should 

be corroborated with other data sources.  Interviews are considered the most 

important sources of case study information and are employed to gather 

specific and empirical information (Eisenhardt and Graebner, 2007; Pickard, 

2007).  The structure of the interview can range from a structured formal 

interview e.g. research administered questionnaire to an informal but 

purposeful conversation.  Semi structured interviews use a systematic 

approach and involve the implementation of a number of predefined interview 

questions, which create the opportunity for open discussions to explore the 

subject. Interviews can be performed in person either face-to-face, via the 

telephone or skype.  Conversely, interviews can be performed online via email 

communication, social networks and instant messaging systems.  

Critical incident technique (CIT) 

The critical incident technique (CIT) is a valid and consistent method for 

systematically interviewing participants, inductively categorizing data, and 

reporting results (Flanagan, 1954; Andersson and Nilsson, 1964; Bitner et al., 

1990; Edvardsson 1989; Johnston 1995; and Mattsson 1993). It’s a qualitative 

procedure, which is described as: 

‘Any observable human activity that is sufficiently complete in itself to 

permit inferences and predictions to be made about the person 

performing the act. To be critical, an incident must occur in a situation 

where the purpose or intent of the act seems fairly clear to the observer 

and where its consequences are sufficiently definite to leave little doubt 

concerning its effects’.

Flanagan, 1954: 327 
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Questionnaires 

A questionnaire is a set of questions posed to the respondents via a written 

format, and paper-based or electronic questionnaires can be used.  They can 

be structured or unstructured and can contain open-ended or closed questions.  

An unstructured questionnaire with open-ended questions can capture 

authenticity, richness, depth of response and honesty of the respondent.  

Questionnaires are a quantitative research approach. 

Focus groups 

A focus group discussion allows a group of 8-12 respondents to freely discuss 

a certain subject with the guidance of a facilitator or reporter.  They can be used 

instead of or in addition to interviews and are a qualitative research approach. 

Sampling 

Each case in a multiple-case design has to reflect the scope of the conducted 

research, and each selected case has to serve an explicit purpose for the 

research (Yin, 2009).  Purposeful sampling methods include criterion sampling, 

critical case sampling, extreme case sampling, homogeneous sampling, 

maximum variation sampling and snowball sampling. 

The purpose of the research was also considered in conjunction with how the 

research can be classified by the nature of the research question and research 

strategy (Table 26). 
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Table 26: Purposes of the research inquiry 

Source: Adapted by the researcher from Marshall and Rossman (2010: 

69) 

Purpose of 
study

Nature of research 
question

Data collection 
technique

Research 
strategy

Exploratory Investigate occurring 

phenomena

Search for new insights

Elite interviewing In-

depth interviewing

Participant 

observation

Case Study

Field Study

Explanatory Search for an 

explanation of the 

situation or problem

Participant 

observation

In-depth 

interviewing

Survey

Document analysis

Ethnography 

Experiment

Field Study

Historical 

analysis

Multi-case 

study

Predictive Predict the outcomes of 

the phenomenon

Forecast the outcomes 

(events and 

behaviours) resulting 

from the phenomenon

Content Analysis 

Kinesics

Survey (with large 

sample)

Experiment

Quasi-

experiment
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3.3. Research processes selected for this thesis 

A research process was developed after consideration of the epistemological 

assumptions, philosophical beliefs and theoretical perspectives that underpin 

the different research methodologies and approaches.  Due to the limited 

research surrounding the quality of PSB, this research was labelled as 

exploratory, instead of descriptive or explanatory (Robson, 2002).  The phases 

of the research will be iterative rather than linear and are presented in three 

separate sections (Figure 18).  The research is exploratory in nature with the 

aim of building upon, expanding and incorporating the existing and well-

established PQ and SQ theories.  The selection of the research strategies was 

based on the three research questions outlined in chapter 1.  The following 

sections provide a detailed rationale for the selection of the disciplined inquiry, 

addressing the research philosophy paradigm, strategies, method and analysis 

sequentially. 
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Figure 18: Research design 

Source: After Roehich, 2007 
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A wide range of research strategies were available, and for the purpose of this 

research, a case-based research strategy was developed.  The strength of the 

case study approach was in its ability to examine a ‘full variety of evidence –

documents, artefacts, interview and observations’ (Yin, 2009).  Methodological 

literature identifies case studies as the favoured strategy when answering ‘how’ 

or ‘why’ questions.  Since the PSB research focuses on quality, this results in 

this research being predominantly exploratory, therefore advocating that a case 

study research strategy is appropriate.  Specifically within operations 

management over the last twenty years the use of case study research has 

developed as an increasing acceptable scientific method (Ketokivi and Choi, 

2014). 

Yin (2009) stated that the only appropriate research strategy for answering the 

‘how’ nature of a research question is to use case studies (Table 27).  Surveys 

can be used to answer the ‘how’, ‘what’ and ‘where’ questions through a 

numerical positivistic approach, but they are not suitable for this current 

research.  Yin (2009) argued that a single case-study research approach is 

appropriate if the case is unusual, rare, critical or revelatory.  A multiple case 

study approach was selected, allowing theoretical replication, which 

furthermore is considered a more robust strategy than a single case.   

Table 27: Relevant situations for research strategies 

Source: Yin (2009: 8) 

Strategy
Form of Research 

Question

Requires Control 
of Behavioural 

Events

Focuses on 
Contemporary 

Events

Experiment How? Why? Yes Yes

Survey Who? What? Where? 

How many? How much?

No Yes
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Table 27: Relevant situations for research strategies (cont.) 

Strategy
Form of Research 

Question

Requires Control 
of Behavioural 

Events

Focuses on 
Contemporary 

Events

Archival 
Research

Who? What? Where? 

How many? How much?

No Yes / No

History How? Why? No No

Case Study How? Why? No Yes

3.3.1. Philosophical choices for this thesis 

The ontological philosophical stance that was adopted in this research was 

subjectivism as the research is investigating a social phenomenon that is 

dependent on social actors or human actions.  The researcher adopted a 

largely voluntarist view of human nature, where actions are determine by 

freewill.  However this thesis explored the meaning and management of PSB, 

therefore multiple semi-structured interviews were conducted to capture 

various options instead of lone respondent’s opinions.   

3.3.2. Methodological choices for this thesis 

Originally, a mono method approach was adopted for the pilot phase of this 

research, and a mixed method approach was used for the main phase of data 

collection.  The inclusion of the electronic survey in the main phase of data 

collection phase was to address and deepen the archival research data to 

answer the ‘what’ and ‘how much’ questions.  The researcher used qualitative 

research methods, which are sometimes called naturalistic inquiry or field 

studies, because enabled intensive empirical data to be gathered.  Qualitative 

research is associated with capturing the richness and fullness of the subject 

in a realistic manner (Saunders et al., 2003).  The complexity of the 

phenomenon and as the research did not seek to establish causality 

determined that experimental research was inappropriate for this thesis.  
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3.3.3. Research phases of the thesis 

Distinct research phases occurred across the pilot phase and main phase of 

the thesis, which are detailed in the subsequent sections.  The iteration of the 

phases was inherent to enable the in-depth study of the meaning and 

management of PSB.   

Exploration phase  

The exploration phase consisted of the systematic literature reviews, which 

provided a theoretical background, enabled the development of the preliminary 

conceptual model and Research Questions and shaped the structure of the 

pilot project (phase 1) and main project (phase 2) data collection. 

Literature review 

A preliminary literature review was conducted to identify PSB articles and 

investigate how SQ and PQ is measured and defined.  The second part of the 

review focused on identifying if any differences exist between PQ and SQ and 

how these differences can be combined in an integrated PS offering.  The 

preliminary literature reviews strongly influenced the structure of the data 

collection methodology to ensure the study builds on and compliments existing 

work.  The focal systematic literature review involved analysis of articles in four 

main areas.  These areas were quality, product-service systems, contracts and 

governance.  The literature search was conducted using the predominant 

databases related to the area’s subjects.  The databases used by the 

researcher to conduct the literature reviews were SpringerLink, Scopus and ISI 

Web of Science. 

The interview guide 

A semi-structured interview guide was created following the preliminary 

literature review (Appendix 8).  It was designed to extract data concerning the 

organisation’s processes for aligning customer’s quality expectations and 

requirements against the product and services being provided.  The semi-

structured interview guide comprised of six main sections, to ensure continuity 
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for each of the interviews conducted.  The first section of the guide was the 

preamble, and the second section focuses on consent.  The consent section 

addressed if consent to record the interview was given and determined if the 

data is to be made anonymous following the interview.  The purpose of this 

section is to reassure the interviewee that the data provided will be confidential 

and used only for the purpose of this research.  The third section outlined the 

purpose of the interview.  The fourth section was the focus of the interview, 

which involved the posing of questions that address the research questions.  

The focus of the questions posed in the pilot phase (Appendix 9:  Pilot 

Case Prompt Interview Questions) was to gain an understanding of 

practitioners comprehension of PSB, the types of PSB being offered and the 

motivation for providing a PSB in a B-2-B context.  The fifth section was the 

culmination of the interview, and the researcher enquired if the interviewee can 

suggest anyone else in the company to interview.  The final section of the semi-

structured interview plan was the completion of the ‘post contact summary 

sheet’ (Appendix 10).  The pilot phase interview guide was designed to clearly 

address the ‘why’ and ‘how’ information from respondents, while establishing 

the practitioners definition and knowledge of the phenomenon. 

Pilot phase methods 

The exploratory phase encompassed the pilot project, which was the first phase 

of the empirical research.  The empirical data was generated from conducting 

semi – structured interviews with companies providing product and service 

offerings and the customers of the PSB.  An inductive approach was selected, 

which is also called qualitative research or naturalistic inquiry or field studies 

(Eisenhardt and Graebner, 2007).  The rationale for selecting this approach 

was that it enabled intensive data collection, unlike other approaches and 

generated rich empirical data.  The approach enabled the researcher to gain 

deeper insights in the phenomenon through considering context-specific 

factors, complex patterns and casual relationship.  The unitisation of this 

approach enabled the potential discovery and generation of theory in a context 

where relatively little is known about the underlying phenomenon (Eisenhardt 

1989; Miles and Huberman 1994).  The objective of the pilot phase was to 
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collect data from a broad selection of PSB providers at various stages of 

combined offerings.  Therefore a deductive strategy or an quantitative survey 

research approach were not implemented to address the phenomenon and the 

context, since their capacities to deal with context are very limited and often 

can require the researcher to limit the number of variables being analysed (Yin, 

2009).   

The pilot interview process 

Prior to each pilot interview, the researcher sent a research overview document 

to the interviewees by email.  The document provided a brief background 

concerning the research focus and the overarching semi-structured interview 

questions.  After the completion of the analysis of the pilot phase empirical data, 

the research overview document was reviewed and no changes were required 

(Appendix 8: Interviews Semi – Structured Interview Plan) before the main 

phase of data collection commenced.  The research overview document 

provided background for the interviewee and the overarching RQs. 

The researcher transcribed the recorded interviews verbatim, and these were 

returned to the respondents for verification when requested.  Following each 

interview, a ‘contact summary sheet’ (Miles and Huberman, 1994) was 

completed (Appendix 9).  Socio-demographic questions were included in 

‘Section 2’ of Appendix 9 to enable the researcher to identify if patterns could 

be identified within the different groupings (age and gender) of the respondents.  

Furthermore the inclusion of the socio-demographic questions provided a 

frame to explore the behaviours of employees in service versus those in 

production organisations as this is a significantly under explored area.  A 

notable exception is Levitt (1983) who contended manufacturing employees 

tended to think technocratically whereas employees in the service provision 

tended to be more humanistic.  Documentation provided by the interviewee 

was logged, and a note of the nature of the document was also recorded in the 

log (Appendix 11).  To aid with data analysis, electronic versions of the 

documents were requested, when available.  This process is outlined in a 

subsequent section in this chapter.   
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The researcher used the verbatim transcript to create an intelligent transcript 

of the interviews, which were coded in NVivo (software to analyse qualitative 

data), to support the analysis of the interview transcripts (Appendix 12).   

The phase 1 pilot interviews enabled the interviewer to focus on clarification, 

active listening and paraphrasing, in order to encourage the interviewees to 

divulge more detailed information in response to the open-ended questions 

being posed.  Occasionally, informal discussions took place, which were not 

recorded. The research made detailed notes, which were written up and 

included in the data analysis and coded in NVivo. 

Analysis and Interpretation pilot phase 

The empirical data collected in the pilot project was analysed, and the 

preliminary findings shaped the structure of research design strategy.  The 

preliminary analysis of the pilot project’s empirical data enabled the semi-

structured interview questions to be refined (Appendix 13: Main Case 

Prompt Interview Questions) and influenced the development of the 

questionnaire survey (Appendix 14:  Main Case Questionnaire).   

The empirical data was collected via a mixture of semi-structured face-to- face 

and telephone interviews.  All interviews were recorded using a digital recorder, 

and the data was transcribed by the researcher.  The pilot interview data was 

analysed, and this influenced the interview structure (Appendix 8) and led to 

the selection of the subsequent cases for the main data collection phase. 

The data gathered in the first phase of data collection was analysed, and these 

findings were used to influence and shape the case selecting strategy in phase 

2: the main project data collection.  The findings from the pilot phase are 

presented in section 4.3.3. and consisted of eight case studies (pilot cases A –

H).   

The testing phase of the research design objective was to validate the selected 

methodology to ensure it was appropriate for the research and to identify ways 

to improve it.  The pilot data collection spanned over a two-year period, and 

was collected between June 2008 and October 2010.  The pilot data was 
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collected over an extended time period, as after the initial analysis of the 

empirical pilot data the researcher decided to conducted interviews with the 

buyers of the PSB to enrich the empirical data and arranged follow up 

interviews with the providers of the PSB.   

Empirical research phase 2 - Main project 

The second phase of the data collection commenced in October 2010 and 

completed in June 20136.  Unlike in the pilot project, the interview questions 

were not sent to the interviewees in advance of their interviews, to ensure 

spontaneity.  The purpose of both the pilot and main phase data collection 

design was to generate theoretical sampling and the case studies conducted 

during the exploration phase can be described as exploratory (Saunders et al., 

2003).   

Main phase methods 

The second phase of the empirical research was collected through 

implementing comparative case studies, CIT and a questionnaire survey was 

conducted with each of the main case companies.  The findings from the main 

project phase are presented in sections 4.4.2 and 4.5.1-3.  The main project 

phase consisted of four case studies (main cases 1 – 4).  The data collection 

spanned over a five-year period, and data for the main project was collected 

between May 2009 and June 2013, with the majority of the data collection was 

completed in the spring of 2010.  Rational for the selection of the main phase 

methods is provided in the subsequent sections. 

Case study 

The multiple case study approach was chosen since it is qualitative, capable of 

theory-generating and therefore is exploratory; the data was collected via 

interviews and enabled document analysis and observations to occur.  The 

6 During this time period the researcher suspended their study for a total of 18 months. 
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benefit of a case study approach was that it enabled the researcher to consider 

the complexity of people’s opinions.  However, a drawback was the limited 

sample size, which results in a lack of statistical generalisability and the 

subjective nature of the data. 

Questionnaire Survey 

The analysis of the pilot case data revealed that the PSB providers when 

interviewed did not self-recognise as PSB providers and therefore the meaning 

of PSB was an issue. The pilot interviewees focused on the management of 

the PSB and a clear lack of understanding of the definition of the phenomenon 

was apparent.  To address this gap the researcher developed the 

questionnaire, which furthermore aimed to address the limitations of the use of 

a multiple case study.  The questionnaire was connected as an electronic 

survey and formed part of the main data collection phase (Appendix 14:  

Main Case Questionnaire).  The online questionnaire survey was pre tested by 

three test groups – University of Bath School of Management postgraduates; 

School of Management academics and University of Bath Purchasing Services 

Professionals.  The refined questionnaire was completed by a service engineer 

/ manager, product manager, quality manager and the buyer of the PSB for 

each of the main project cases.  The online questionnaire employed a 7-point 

Likert scale for postulating the level of contractual governance for the four 

quality aspects.  A score of 0 was awarded if the contract did not specify the 

quality aspect and a score of 6 was awarded if the contract contained detailed 

requirements for the quality aspect.  Each of the survey questions were 

designed to provide descriptive quantitative data and had the yield qualitative 

data, which was obtained through participants typing comments into text boxes.  

The participants were asked to rate the importance to the company of the PQ 

and SQ measures.  A definition of each of the dimension was provided to 

ensure greater consistency of interpretation by the participants. 

Critical incident technique  

The CIT and case studies were used by the researcher as exploratory methods, 

which can increase knowledge about developing phenomena (Eisenhardt, 
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1989; Gremler, 2004).  Furthermore, the CIT method is effective in generating 

data which is more rigorously defined that other qualitative approaches, as CIT 

focused the Researcher to define what specific incident required specifying and 

the interviewees provide verbatim stories / descriptions thus ‘providing a 

powerful and vivid insight into a phenomenon’ (Zeithaml and Bitner 2003; 

Gremler, 2004:64).   The CIT is effective to study a phenomena for which it is 

hard to specify all variables a priori (Chell, 2004).  Finally, the CIT is able to 

classify complex qualitative data (Chell and Pittaway, 1998).  The focus on a 

negative event enabled the interview to provide detailed information on the 

critical incident, which was vivid in their memory. 

Analysis, documentation and dissemination of data 

The final phase of the research process involved deep analysis, data 

documentation and data dissemination.  This phase used Yin’s four principles 

to analyse the gathered data: (1) attend to all of the evidence, including 

considering all alternative interpretations and rival hypotheses, thus leaving no 

loose ends; (2) address all major rival interpretations; (3) focus on the most 

important issue in the study; and (4) the researcher should use his/her own 

prior, expert knowledge in the analysis (Yin, 2009).  The collected information 

was transformed into data through analysing and interpretive processes, which 

enabled data to be created to contribute to existing knowledge (Briggs and 

Coleman, 2007). 

Data analysis 

The researcher used a predominantly inductive approach to process the data 

analysis, as it’s a more flexible process when addressing any unexpected 

issues that may arise.  The questionnaire data once collected was stored and 

screened using PASW Statistics 18 for Windows Student Version, which 

addressed the missing values, outliers, kurtosis, and skews.  A total of 17 

responses were received with a 46.1% response rate.  The reasons for non-

response rate could be the respondents’ lack of interest in the research topic 

and that a proportion of the survey population were field operatives and 
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therefore did not have access to computers.  Nevertheless the obtained 

responses enabled basic bar charts to be created.   

The three primary types of data collected were the interview transcripts, CIT 

and case documents (soft and hard versions), which were textual in nature.  To 

analyse the text, the four techniques identified by Ryan and Bernard (2003) 

were completed: ‘1) discovering themes and subthemes, 2) winnowing themes 

to a manageable few (i.e. deciding which themes are important in a project), 3) 

building hierarchies of themes or code books and 4) linking themes into 

theoretical models’.  Themes were identified from the review of prior literature 

and inductively from the empirical data collected, and this process of 

discovering themes can be described as coding (Ryan and Bernard, 2003) and 

is described in the subsequent section. 

The analysis of empirical data was achieved using QSR NVivo 8 and NVivo 10 

software.  NVivo is a qualitative data analysis programme for social science 

research, which allows text to be coded by a researcher (Bryman, 2012).  NVivo 

software does not analyse the data; however, it enables the empirical data to 

be categorised, analysed and retrieved by the researcher (Bazeley and 

Richards, 2000).  The coded text, for the purpose of this research, was the case 

studies’ intelligent transcribed interview transcripts, which were coded using a 

categorisation scheme developed by the researcher.   

Coding scheme 

‘A code is a dimension applied to a word or set of words – most often a 

sentence or a paragraph – in order to interpret data documents, so that new 

theoretical insights can be generated from themes’ (Brito, 1999:p100).  A 

coding scheme was created from the literature, which underpinned the 

research questions and the semi-structured interview guide.  The units of 

coding for the purpose of this research were sub-clauses and words within 

sentences.   

The exclusive coding used the dimensions that were expected to be found, 

concerning the existing literature on the concept of quality measures in PSB.  
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The coding scheme enabled the researcher to identify a hierarchy of emerging 

themes, which supported the research’s inductive analysis approach.  

3.3.4. Research setting and case selection rationale 

The research setting was non-contrived as the interviews were conducted in 

the interviewees’ natural environment.  Furthermore the field research did not 

seek to establish a cause-and-effect relationship and depended on eliciting 

interviewees’ views about a situation through the application of qualitative 

methods, which included conducting interviews with open-ended questions and 

interview observations (Creswell, 2014; Easterby-Smith et al., 2002).  The 

selection of industry for the main project cases was UK manufacturing 

organisations which provided a combined PS offering and their customers, to 

address the gap identified in the extant literature.  The comparative cases were 

utilised to enable the empirical data to address the RQ – meaning and 

management of PSB quality.  The rationale for the use of an information-

oriented approach to select the cases was to avoid biases in the sample.   

PSB organisations were identified from the extant literature and from the 

internet (Google searches and Fame© database).  Numerous UK based PSB 

organisations were contacted via email and letter, in order to establish their 

willingness to be involved in this research.  The receptive organisations were 

replied to via telephone and email conversations to establish their suitability 

and keenness to participate.   

The primary selection criteria for the pilot cases and the main cases were the 

scale of the organisation and the intricacy of the PSB being provided.  These 

selection criteria were applied to guarantee a degree of heterogeneity and 

ensured a theoretical sampling occurred.  The providers of the PSB and the 

customers of the PSB were interviewed in both the pilot and main cases.  The 

secondary selection criteria for both the pilot project and main project data 

collection phases were to ensure that the case selected enabled stratified 

sampling to occur.  The companies selected were identified by the scale of the 

organisation and the intricacy of the PSB being provided.  The case 

organisations were classified by the number of employees according to US 
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classifications of business sizes.  The intricacy of the PSB being provided was 

defined by the level of skills required to use the PBS by the buyer / the 

mechanism of control.  The rationale for this selection criteria enabled the 

Researcher to investigate the scale and complexity of the PSB being provided.  

A further selection criteria was applied in the selection of the main case 

organisations, which was the CIT.  The severity of the critical incident and the 

impact of the failure on the buyer of the PSB guided the selection of the four 

main cases (Table 28).   

Table 28: Classification of CIT applied for main project cases 

Classification Impact of failure Severity of failure

Low Repaired in required 
timeframe

Failure did not affect PSB overall 
performance for contracted period. 
No discernible negative impact on 
PBS buyer

High Not repaired in
required timeframe

Failure resulted in decrease in PSB 
and or buyer dissatisfaction, risk to 
life.

A total of twelve companies were selected with the overarching aim to validate 

all aspects of the selected research design strategy.  To guarantee the main 

project cases had a degree of homogeneity the organisations selected were 

UK based B-2-B manufacturing PSB providers; who were willing to participate 

in the research and had sufficient information.  The finally case selection 

criterion was that the selected cases addressed the overarching aim and 

validated all aspects of the research design strategy. 

3.3.5. Unit of analysis 

The unit of analysis was the quality practices including, strategies, processes 

and metrics of the organisations providing and buying the PSB. The unit of 

analysis remained constant for both the pilot case organisations and the main 

project case organisations. 
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3.4. Limitations of the research design 

An essential part of any research is to understand both the contribution of the 

research alongside the limitations of the research.  The methodological 

limitations are outlined below.   

The main methodological problems that have been encountered during this 

research are limited case studies, limited access within the case study, 

personal preconceptions, personal inexperience and complexity of the product 

/ service / contract.  A methodological weakness of the research process is the 

use of case studies as a research strategy, as they are considered subjective 

in nature.  Gummesson (2000) highlights the flaws associated with using case 

studies as a scientific method, which includes the lack of statistical reliability 

and validity.  To limit the potential weakness of the research strategy, the cases 

selected for the research will comply with the following three principles of case 

study research, wherever possible:  

 theoretical sampling, i.e.  cases are selected for the replication or 

extension of the emergent theory, not for statistical randomisation 

purposes (Eisenhardt, 1989)  

 maximisation of variance in construct to enhance the explanatory power 

of cases (Stoecker, 1991)  

 capitalisation on the personal relationship between the researcher and 

the key respondents from companies to ensure interview access and 

high data quality (Inkpen, 1997) 

Furthermore, the term ‘case’ is itself problematic, as it is not easily defined and 

is often categorised differently by researchers (Ragin and Becker, 1992). 

Thomas (2011) for example identified six types of case study approaches, 

which had been classified by George and Bennett (2005) as: 

1. Atheoretical/configurative idiographic case studies— illustrative studies 

that do not contribute to theory; 
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2. Disciplined configurative case studies, where established theories are 

used to explain a case; 

3. Heuristic case studies wherein new causal paths are identified. Outlier 

cases may be especially valuable here; 

4. Theory testing case studies, assessing “the validity and scope 

conditions of single or competing theories”;

5. Plausibility probes—preliminary studies to determine whether further 

study is warranted; and 

6. “Building Block” studies of particular types or subtypes “of a 

phenomenon identify common patterns or serve a particular kind of 

heuristic purpose.” 

Finally, certain limitations were applied to the scope of the research based upon 

existing literature and practical considerations to ensure that the data collected 

was manageable and sufficient for a PhD thesis.   

3.5 Ensuring quality of thesis’ data

The following subsections outline how the researcher ensured the quality of the 

thesis data. 

3.5.1. Ethical implications 

The ethical implications of the research activities have been considered, and 

the researcher adhered to the University of Bath's internal ethics procedures.  

Before starting the empirical data collection, the researcher completed the 

Ethical Implication of Research Activity form (EIRA1) for both the pilot phase 

and the main phase data collection.  The EIRA1 forms were reviewed and 

approved by academics external to the supervisory team and no serious ethical 

issues were identified, so data collection was commenced.   

The focal issue identified for this research is confidentiality (anonymity of case 

studies) and data protection legislation (conducting research involving human 
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subjects).  The anonymity of case studies can be guaranteed to any parties 

requiring it, and the researcher will ensure no distress will be caused to the 

participants.  Any participant can withdraw their consent at any stage of the 

research.   

The research was structured to ensure it followed the high ethical standards 

outlined by Maylor and Blackmon (2005), and will follow the ethical guidelines 

provided by the ESRC Research Ethics Framework (REF). 

The researcher considered and addressed the issues of ethical implications, 

reliability, validity and generalisability.  Table 29 summarises the tactics used 

by the researcher to reduce and or eliminate these issues.   

Table 29: Tactics used to address creditability criteria  

Research creditability 
criteria

Tactic applied by researcher

Reliability
Case study database

Case study protocol

Validity

Construct

Triangulation through multiple sources of 

evidence

Post-interview contact summary sheet

Internal
Awareness of halo effect and perceptual 

inaccuracies

External Multiple case studies

Generalisabilty Replication and theoretical sampling

Ethics Internal ethical review

3.5.2. Research credibility  

Eight distinguishing characteristics of scientific research have been identified 

by Sekaran (2003); they are purposiveness, rigor, testability, replicability, 

precision, objectivity, generalisability and parsimony.  The research presented 

in this thesis applied the concepts of rigor, which are the degree of care 

exercised in the research and the accuracy of the findings.  The study 
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employed the concepts of validity and reliability; and generalizability, when 

using the qualitative research methods.  The quality of the research strategy 

design for the research process was evaluated using reliability, replication, 

validity and objectivity (Bryman, 2012).   

Research validity 

Validity focuses on determining if the ‘findings are really about what they 

appear to be about’ (Saunders et al., 2003).   

The researcher addressed the criteria of construct validity for each case study, 

and multiple sources of evidence were considered to enable triangulation and 

to obtain a synergistic view of evidence (Yin, 2009; French 2009; Stake, 1995).  

The data collection methods were semi structured interviews, as the primary 

source, underpinned by survey questionnaire and documentation was utilised 

as a secondary source.  Finally, the draft transcript of the verbatim interview 

was reviewed by the interviewee.   

Internal validity was achieved by the researcher through their consideration of 

the threats of halo effects (the interviewee is preconditioned to answer), 

perceptual inaccuracies (perceptions of past events may not be accurate), 

reflexivity (interviewees provide answers the researcher would like to hear) and

memory recall biases, (including forgetting and distortion) (Schmidt and 

Calantone 1998).  These threats were considered as the case studies involve 

post-mortem research.  Post-mortem research is a classification of any 

research activities that review events that have already occurred.   

Multiple case studies were selected to ensure external validity for the research.  

Through conducting multiple case studies, the researcher can create a context 

for falsification (Yin, 1981; French 2009; Zwann, 1999).  The level of external 

validity determines the extent to which findings can be generalised beyond the 

original case studies. 
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Research reliability  

According to Saunders, Lewis and Thornhill (2003), there are four threats to 

reliability: subject or participant error, subject or participant bias, observer error 

and observer bias.  To address these threats, the researcher created a case 

study protocol (Appendix 8).  This evolves adhering to the semi-structured 

interview plan and completing the post-interview contact summary sheet 

following the completion of each interview (Appendix 10). 

Research generalisability  

Generalisability refers to the scope of applicability of the findings.  The 

researcher, to enable replication of the findings across cases, applied the 

multiple case study approach.  Thus also increasing the analytical 

generalisability of the research, which in contrast to purely empirical work 

where generalisability is ensured through rigorous statistical methods and 

statistical sampling.  The case approach exploits theoretical sampling (Glasser 

and Strauss, 1967) and allows analytical, as opposed to statistical, 

generalisation.  The researcher addresses the issue of research 

generalisability, as the methodology is transparent, enabling the results to be 

replicated and verified (Byrman, 1988). 

3.5.3. Role of the researcher 

The researcher contacted the identified case organisations, interviewed the 

respondents and performed the data analysis.  During case studies, it was 

important to establish an early and trusting relationship between the researcher 

and the informant(s) (Saunders et al., 2003).  The researcher should also be 

aware that respondent might be biased by providing answers the researcher 

wants to hear (Yin, 2009).  In addition, respondents may withhold sensitive 

information; therefore, trust must be established. . The use of appropriate 

language can develop trust, whilst care must to be taken to use language the 

respondents are familiar with (Easterby-Smith et al., 2012).  Interview bias is a 

concern, as the interviewer can impose their own frame of reference on the 
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respondents, both when questions are asked and as answers are interpreted 

(Easterby-Smith et al., 2012).  

Summary  

This chapter presented and described the research philosophies, approaches, 

strategies, choices and the time horizons available to the researcher.  The 

chapter then presented the research design adopted for this research and 

justified the research strategies, methods and approaches being applied to 

gather and empirically test the data.  The chapter concluded by presenting the 

limitations of the research design and highlighting the ethical considerations 

that were made.
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CHAPTER FOUR: RESEARCH FINDINGS

4.1. Chapter Introduction 

The aim of this chapter is to present the rationale, process and key findings of 

empirical data collection phases of the thesis.  Semi-structured interviews were 

conducted during two distinct data collection phases: the pilot project (phase 

1) and the main project (phase 2).  And an electronic survey and CIT were also 

conducted as part of the main project (phase 2).  The cases are presented 

using the following structure.  Firstly, brief backgrounds of each of the cases 

are outlined, and their PSB contract is described.  Then the empirical data 

analyses for the cases are presented sequentially in relation broadly to each of 

the three research questions.  Additionally, for the main cases a critical incident 

is presented before the sequential analysis of the empirical data in relation to 

the three research questions is outlined.  The critical event was used as a lens 

to frame the data collection for the main project phase, as it was identified as 

an effective and succinct way to gather information from the PSB, which 

addressed the three research questions. 

4.2. Rationale 

To identify the mechanisms for the provision of PSB, specifically how quality is 

measured in PS combinations, it was essential to determine the current 

practices used.  The case selection methodology was designed to enable this 

thesis to build on existing knowledge identified from the literature review.  The 

selected methodology was applied to ensure that the thesis’ contributions were 

accumulative and not just descriptive.  Furthermore, to ensure the findings will 

be acceptable and pragmatic for practitioners and providers of PSB alike. 

4.3. Phase 1 – The Pilot Project 

4.3.1 Introduction to Pilot Project Empirical Data Collection Phase 

This section presents the analysis of the pilot project empirical data.  Firstly, an 

overview of the pilot project case and the interviewees are presented and then 

the PSB contract is outlined.  A series of eight case studies were developed 
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over two specific time periods June to July 2009 and January to October 2010.  

The first phase of interviews was conducted with the providers of the PSB and 

the second phase of interviews was conducted with the buyers and the 

providers of the PSB.  The purpose of the follow up meetings was to maintain 

the networks with the pilot case organisations and where required for the 

researcher to provide information to the organisations, which included the 

findings of the pilot phase of the empirical research, presentations, advice on 

promotion materials and website content. 

Confidentiality was identified as a focal issue during the pilot phase case 

interviews, due to the commercially sensitive nature of the data being collected.  

Therefore to ensure confidentiality was maintained throughout the research, 

interviewees’ names have been suppressed and all organisations were 

allocated pseudonyms.  Initially, during the pilot project phase of the data 

collection, of the fifteen receptive PSB organisations that were considered, 

eight organisations were finally selected: 

• SoundCom Pilot Case A  

• HeartsCom Pilot Case B 

• LightsCom Pilot Case C 

• KitchenCom Pilot Case D 

• MediaCom Pilot Case E 

• ControlCom Pilot Case F  

• MechanCom Pilot Case G 

• TeleCom Pilot Case H 

The rationale for the selection of the pilot phase organisations was to ensure 

that the pilot cases occupied all the quadrants in Figure 19, to ensure that 

stratified sampling occurred.   
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Figure 19: Classification of PSB companies 

4.4.2 Summary of Pilot Project Cases 

Overview of Pilot Case A: Sound system installation company 
(SoundCom)

SoundCom (pseudonym) is a family-run company that has had a long history 

of serving a city located in the Southwest of the UK with quality audio and visual 

goods.  For over 30 years, SoundCom has prided itself on offering a high level 

of service to support its products (SoundComDoc1, 2008).  SoundCom offers 

unbiased advice on systems to suit the customer’s requirements.  The services 

provided by SoundCom include complete installation of audio and visual 

equipment, underpinned by a complete after-sales service (SoundComDoc2, 

2008).  SoundCom’s products range from plasma and LED screens, docking 

stations and headphones to high end stereo and surround sound separates 

and speakers(SoundComDoc1, 2008).  The company originally was a retail 

store providing products to its customers, then after 10 years it began to focus 
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on offering services to its customers in the form of repairs.  Over the last 10 

years, SoundCom’s focus has been providing PSB to its customers in the form 

of installations, while still providing products and services independently.   

The company consists of five family members and was identified as a pilot case 

since the scale of the organisation is small (<100 employees) and the Intricacy 

of the PSB being provided was classified as low (Table 30). 

Table 30: Pilot Case A’s selection criteria

Case A Scale of Organisation Intricacy of PSB

Classification Small 

< 101 employees

Low 

Sound system installations

The contact with SoundCom consisted of a group interview with two SoundCom 

personnel, an email interview and a second interview with a member of the 

original group interview.  The group interview was conducted during the pilot 

project phase of the data collection.  This interview involved the owner and 

founder of SoundCom (A1), who had over 50 years of experience in audio-

visual business, and the Installation Manager (A2), who had over 35 years of 

experience in installing audio-visual equipment; however, 10 years of his 

experience was with another company.  A second interview was conducted 

with the owner and founder of SoundCom, and an email interview and Skype 

session was conducted with a director of the company (A3) who is responsible 

for maintaining the company’s accounts, website and managing the day-to-day 

operations of the retail shop (Table 31). 
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Table 31: Overview of the contacts for Pilot Case A 

Pilot Project Case Interviewees’ details – provider of PSB (SoundCom)

Interviewee 
Code

Interviewee role Management 
Tier

A1 Owner and founder of SoundCom Senior

A2 Installation Manager Middle 

A3 Director of the company Senior

PSB Contract for Pilot Case A: SoundCom issued by HotelCom 

The PSB contract was a sound system installation contract for a five star hotel 

(HotelCom) located in a major city in Southwest England.  The contract value 

was over £15,000, excluding VAT, and the installation was completed in less 

than two weeks, with minimum disruption to the HotelCom guests.  HotelCom 

contacted SoundCom to install a discrete music system in June 2009.  

SoundCom accepted the contact, however HotelCom had recently refurbished 

the hotel “which meant the installation was more difficult, as it best to install the 

system, then decorate” (A2: Installation Manager).  The level of ongoing 

support provided by the contract is low, whereas the product usage intricacy is 

classified as medium to high (Table 32).  Face-to-face interviews were 

conducted with HotelCom’s General Manager (Ai), one of its two Proprietors 

(Aii) and the Housekeeping Manager (Aiv).  A short telephone interview was 

conducted with the second Proprietor (Aiii). 
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Table 32: Typology of Pilot Case A and its PSB classification 

Pilot Case A Medium-low product usage 
intricacy7

Low level of ongoing 
support8

Properties of PSB Concealed sound system Installation Contract

Company 
pseudonyms

SoundCom HotelCom

Type of PSB 
Contract

Guarantee

Table 33: Overview of the contacts for Pilot Case A  

Pilot Project Case Interviewees’ details – buyer of PSB (HotelCom)

Interviewee 
Code

Interviewee role Management 
Tier

Ai General Manager Senior

Aii Proprietor Senior

Aiii Proprietor Senior

Aiv Housekeeping Manager Middle 

Overview of Pilot Case B: HeartsCom – Medical Heart Device Company

HeartsCom is a privately funded company, which started as a spinoff of a 

university research centre that focused on neuron network application.  

HeartsCom received supported from the UK Government through the 

Department of Trade and Industry; a registered UK charity also supports the 

company.  HeartsCom is an innovative hardware and software solutions 

7 as utilised by the client 

8 as required by the product or specified by the client   
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company specialising in providing intelligent systems and manufacturing 

software for heart diagnostics, monitoring and screening by both patients and 

healthcare professionals.  HeartsCom created a ground breaking 

electrocardiogram (EKG) heart monitor that was light enough to be worn while 

a person is on the move, whilst still providing fast, accurate ECG Analysis.  An 

ECG is a simple, painless test that measures and records the heart's electrical 

activities, and the focus of HeartsCom is to provide arrhythmia analysis in the 

community.  The HeartsCom’s ECG heart monitor provides a neural network 

real-time analysis, through a 24-hour ambulatory test, and at the end of the 

test, a report is produced to assist the GPs with clinical decisions. 

The company was identified as a pilot case as the scale of the organisation 

was classified as small with less than 10 employees, all based within the UK.  

The Intricacy of the PSB bundle was classified as medium as the technology in 

the product is complex.  However, the usage by the customer is low, and the 

service lease provision was classified as low.  Nevertheless, the contract is 

considered as medium due to the complexity of the functions of the EKG 

monitor (Table 34). 

Table 34: Phase 1 - Pilot Case B’s selection criteria

Pilot Case B Scale of Organisation Intricacy of PSB

Classification Small 

< 101 employees

Medium

Maintenance of EGK machines

Three interviews were conducted, which consisted of face-to-face interviews 

with the Chief Executive Officer (B1) and the company secretary (B2), 

telephone interviews with the founder of the company (B3) and a follow-up 

telephone interview with the Chief Executive Officer (Table 35).  The interviews 

lasted between 50 minutes to one hour and twenty minutes, and the interview 

transcripts were approved by the interviewee.  Numerous email 

communications also occurred, and various company documents were 

analysed.  The Chief Executive Officer’s previous roles included chairman of 
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the board and technical director.  The interviewee was involved in the creation 

of the company and has a background in product development.  The current 

structure of the company consists of one non-executive officer, the Chief 

Executive Officer and a company secretary.   

Table 35: Overview of the contacts for Pilot Case B 

Pilot Project Case Interviewees’ details – Provider of PSB (HeartsCom)

Interviewee 
Code

Interviewee role Management 
Tier

B1 Chief Executive Officer Senior

B2 Company secretary Junior

B3 Founder of the company Senior

PSB Contract for Pilot Case B: HeartsCom 

The contractual components of the PSB were the ECG heart monitors, which 

were the products, and the lease agreement, which was the service element.  

The product’s complex technology is the ECG heart monitors’ artificial 

intelligence capabilities, which improve analysis of ECG readings.  

HeartsCom’s unique patented systems were developed from research initially 

conducted at a university research centre.  The ECG monitor uses digital signal 

processing and neural network technology to evaluate the ECG test results.  

HeartsCom is the only company manufacturing ECG heart monitors containing 

advanced algorithms for ECG analysis.  Therefore, it has no direct competitor, 

as no other manufacturer is supplying an automated ECG analyser that does 

not require any pre-programming.  However, a couple of ECG products that 

require pre-setting are available on the market.  The service component is 

complex as the framework agreement is incorporated within the Master Lease 
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Agreement (Appendix 15).  However, the actual provision of the level of 

ongoing support is low (Table 36). 

Table 36: Typology of Pilot Case B and its PSB classification  

Pilot Case B Low Product usage 
Intricacy9

Medium – high level 
of ongoing support10

Properties of PSB ECG heart monitors Master Lease 

Agreement

Company 

pseudonyms

HeartsCom HealthCom

Type of PSB 

Contract

Warranty

Semi-structured face-to-face interviews were conducted with HealthCom’s 

General Manager and Technical Advisor (Table 37). 

Table 37: Overview of the contacts for Pilot Case B  

Pilot Project Case Interviewees’ details – buyer of PSB (HealthCom)

Interviewee 
Code

Interviewee role Management 
Tier

Bi General Manager Senior

Bii Technical Advisor Senior

9 as utilised by the client

10 as required by the product or specified by the client  



163 

Overview of Pilot Case C: LightsCom – Installation management 
company

LightsCom is a design lighting consultancy company that was established in 

1990.  The company is based in a county in South-West England and 

operates out of one site with a staff of 20 people (

Table 38).  LightsCom provides retail customers with a wide range of services, 

from providing products to fulfil orders as a wholesaler to a full design 

consultancy service operating from initial concept right through to post 

installation maintenance.   

Table 38: Phase 1 - Pilot Case C’s selection criteria

Pilot Case C Scale of Organisation Intricacy of PSB

Classification Small

< 101 Employees

High

Provision of lighting level

Five face-to-face interview, two telephone interviews and three Skype meetings 

were conducted between June 2008 and October 2010 with employees at 

LightsCom (Table 39).  The interviews lasted between 18 to 75 minutes and a 

range of documentation was provided by the interviewees to assist with the 

data analysis.  Two interviews were conducted with Design Director, (C1) 

Managing Director (C2), Senior Project Engineer / Former Design Engineer 

(C4), and Project Co-ordinator (C6).  Single interviews were conducted with the 

Design Manager (C3), and Human Resource / Office Manager (C5). 
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Table 39: Overview of the contacts for Pilot Case C 

Pilot Project Case Interviewees’ details

Interviewee 
Code

Interviewee role Management 
Tier

C1 Design Director Senior

C2 Managing Director Senior

C3 Design Manager Middle

C4 Senior Project Engineer / Former Design 

Engineer

Middle

C5 Human Resource / Office Manager Junior

C6 Project Co-ordinator Middle

PSB Contract for Pilot Case C: LightsCom 

The contract identified from the initial interview with the Design Director was a 

framework contract awarded by RetailCom, which commenced in 1995.  

RetailCom is a fashion retail chain with over 50 years of experience.  The 

company began in London with a ‘lock up’ shop and steadily evolved.  In the 

late eighties, the brand RetailCom was launched.  Today, over 250 RetailCom 

stores are located across the UK with over 50 stores across Europe.  

RetailCom’s designs and retails men’s and women’s clothing, children’s wear, 

maternity clothes, footwear, cosmetics and accessories on the high street and 

via their online site.   

The initial framework contract was to provide a specified level of lighting for all 

of RetailCom’s new UK stores.  The framework was to install light and light 

fixtures that met the requirements of RetailCom, which attain the specified 

lighting levels (Table 40).  In 2010, the contract was extended to include the 

refit of RetailCom’s existing UK based stores, and the 2010 framework contract 
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was the PSB for pilot case C.  The framework contract was for 224 England 

stores and is for the provision of specified lighting levels through the installation 

of lights and light fixtures. 

Table 40: Typology of Pilot Case C and its PSB classification  

Pilot Case C Medium Product 
usage intricacy11

High level of ongoing 
support12

Properties of PSB Lights and light 

fixtures

Level of lighting

Company pseudonyms LightCom RetailCom

Type of PSB Contract Capability

Four face-to-face semi-structured interviews were conducted with employees 

of RetailCom (Table 41).  However the only interviewee who was aware of the 

contractual requirements in relation to LightCom’s framework contract was the 

Outlet Store Manager (Cii).   

Table 41: Overview of the contacts for Pilot Case C  

Pilot Project Case Interviewees’ details – buyer of PSB (RetailCom)

Interviewee Code Interviewee role Management Tier

Ci Regional Store Manager Senior

Cii Outlet Store Manager Senior

Ciii Security Manager Senior

Civ Contract Coordinator Middle 

11 as utilised by the client

12 as required by the product or specified by the client  
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Overview of Pilot Case D: KitchenCom – Kitchen designer and fitter

KitchenCom is one of the UK’s largest kitchen retailers and has nearly 100 

years of experience building kitchens.  It is a leading UK manufacturer and 

supplier of kitchen and joinery products to both the consumer and trade 

markets.  The two core divisions of KitchenCom are directly supplying to retail 

consumers and supplying kitchens to the contracts market via registered trade 

customers (trade contract kitchen solutions division).  KitchenCom also 

supplies kitchens to third parties (do-it-yourself retailers) through its interior 

solutions division.  The company is currently owned by a European-based 

kitchen company. 

In 2009, KitchenCom had over 200 stores in the UK and employed around 

2,000 people across its two divisions.  The company was the UK’s first kitchen 

retailer to be certified under the government’s endorsed TrustMark scheme, 

with its market leading retail package that is comprised of seven stages: home 

survey, design, customisation, made-to-order, installation, home check and a 

12-month review.  The classification and selection criteria for pilot case D are 

illustrated in Table 42 below. 

Table 42: Phase 1 - Pilot Case D’s selection criteria

Pilot Case D Scale of Organisation Intricacy of PSB

Classification Medium

< 1,001 Employees

Low

Building and installation of 

kitchens

Six face-to-face interviews were conducted during the pilot project of the data 

collection phase.  The interviews lasted between 20 to 50 minutes, and various 

documents were provided by the interviewees during the interviews.  Three of 

the interviewees were based in a Wiltshire branch showroom supplying the 

retail consumers; the fourth interviewee was an area manager for the 

southwest, who was responsible for both the trade and retail divisions of the 

company.  The retail interviewees were a kitchen planner, a showroom 
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manager and the retail manager.  A sub-contracted kitchen installer who had 

over twenty years’ experience installing kitchens for KitchenCom was also 

interviewed.  Table 43 illustrates the interviewees that were interviewed for Pilot 

case D. 

Table 43: Overview of the contacts for Pilot Case D 

Pilot Project Case Interviewees’ details

Interviewee 
Code

Interviewee role Management 
Tier

D1 Kitchen Planner Junior

D2 Showroom Manager Middle

D3 Retail Manager Middle

D4 Area Manager for the Southwest Senior

D5 Sub-contracted Kitchen Installer Junior

PSB Contract for Pilot Case D: KitchenCom 

The focus of this research is KitchenCom’s Interior Solutions division trade 

contract (Table 44).  The contract is to supply kitchens to third parties (do-it-

yourself retailers) and the installation of the kitchens can be contracted back to 

KitchenCom.  The do-it-yourself retailers, as part of the sales pitch, recommend 

the KitchenCom’s approved fitters should to install the kitchens, which is quoted 

on the price of the kitchen.  However the customer is not obliged to use 

KitchenCom’s installers although over 90% of DIYCom’s customers do use 

KitchenCom’s installers.  The contract specifies the completion time of the 

project and the provision of the seven-stage model.  However, it does not 

specify the standards or level of service provided by KitchenCom. 
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Table 44: Typology of Pilot Case D and its PSB classification  

Pilot Case D Medium Product usage 
Intricacy13

Medium level of ongoing 
support14

Properties of PSB Kitchen units and fittings TrustMark scheme’s trade 

contract

Company 

pseudonyms

KitchenCom DIYCom

Type of PSB 

Contract

Guarantee

During an afternoon visit to a DIYCom store in July 2010 three face-to-face 

semi-structured interviews were conducted each lasting under an hour (Table 

45). 

Table 45: Overview of the buyer of PSB contacts for Pilot Case D  

Pilot Project Case Interviewees’ details – buyer of PSB (DIYCom)

Interviewee 
Code

Interviewee role Management 
Tier

Di Store Manager Senior

Dii Client Experience Manager Middle

Diii Showroom Design Consultant Junior

13 as utilised by the client

14 as required by the product or specified by the client  
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Overview of Pilot Case E: MediaCom – Regional media company 

MediaCom is part of a group that incorporates three national papers, including 

regional papers in two major cities in South-west England.  The group sells 

about 50,000 weekly papers a week across two counties in South-west 

England.  MediaCom became the first newspaper to go from being a daily 

newspaper to a weekly newspaper, and the online version of the paper is the 

product for pilot case E.  The web version of the MediaCom newspapers are 

called OnlineCom and 26 OnlineCom sites are published online.  The coverage 

spans from Cities in the south-west of England, to cities in north-east of 

England.  The bulk of the online content is extracted from the weekly 

newspaper, ‘The MediaCom’.  MediaCom employed 133 staff to product the 

OnlineCom site and its weekly paper.  All of the OnlineCom sites operated as 

public forums and are owned by VirtualCom.  Readers were required to pay a 

subscription to view certain sections of the paper and only registered readers 

were allowed to comment on the articles.  However, all contributions are 

automatically posted on the website.  Registered readers can also write 

articles, create discussions, upload photos, review local businesses and chat 

in the forums, making the OnlineCom site interactive.  The level of ongoing 

support for is the website and its maintenance, required for the delivery of the 

online paper. 

Table 46: Phase 1 - Pilot Case E’s selection criteria

Pilot Case E Scale of 
Organisation

Intricacy of PSB

Classification Medium

< 1,001 employees

Medium – High 

Maintenance of OnlineCom 

Digital site

Two interviews were conducted with MediaCom’s Editor in Chief and one 

interview with a senior editor between January 2010 and October 2010 as 

illustrated in Table 47 below.   
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Table 47: Overview of the contacts for Pilot Case E 

Pilot Project Case Interviewees’ details
Interviewee Code Interviewee role Management Tier

E1 Senior Editor Middle

E2 Editor in chief Senior

PSB Contract for Pilot Case E: MediaCom 

MediaCom operates a reactive post-publication moderation system, which 

involves readers reporting cases of abuse.  Registered users are asked to 

report any user-generated comments that cause offence or break the site’s 

rules.  Abuse is classified as offensive comments being posted or the breach 

of any of the site’s ‘house rules’ (Appendix 16).  The process involves a user 

reporting user-generated content abuse, and then a moderator reviews the 

content.  The moderator is normally an editor or journalist of the associated 

newspaper, and once the abuse report is reviewed, the moderator will take the 

relevant and required action within a reasonable timeframe.  The service 

provision of the online newspaper can broadly be classified as the maintenance 

of the site, which includes posting the articles, reviewing reports of abuse and 

the continuation of the actual website, including fixing bugs and installing 

updates (Table 48). 

Table 48: Typology of Pilot Case E and its PSB classification  

Pilot Case E Medium Product 
usage Intricacy15

High level of ongoing 
support16

Properties of PSB Paper Maintenance of online website
Company 
pseudonyms

MediaCom OnlineCom

Type of PSB Contract Guarantee

15 as utilised by the client

16 as required by the product or specified by the client  
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A one hour face-to-face semi-structured interview was conducted with 

OnlineCom’s Regional and Commercial Director for the Southwest (Table 49). 

Table 49: Overview of the buyer of PSB contacts for Pilot Case E  

Pilot Project Case Interviewees’ details – buyer of PSB (OnlineCom)

Interviewee 
Code

Interviewee role Management 
Tier

Ei Regional and Commercial Director Senior

Overview of Pilot Case F: ControlCom –Manufacturing and service 
company 

ControlCom is a manufacturer of actuators and provides service support for 

actuators across the world and aims to improve efficiency assure safety and 

protect the environment.  ControlCom’s IQ intelligent electric valve actuators 

were used in the ecologically important Water Reroute project associated with 

the construction of the new site at an existing international Airport.  

ControlCom’s IQ25 electric valve actuators are part of its IQ intelligent electric 

actuator range, and the actuators are used to operate penstocks, which control 

the flows within the diverted channels. 

At the head of each channel, an off-take structure that incorporates seven 1.5-

metre wide penstocks which were operated automatically by ControlCom’s 

IQ25 actuators, in response to analogue signals from adjacent ultrasonic level 

sensors installed in the riverbeds.  The ControlCom actuators are fitted with 

ControlCom Flowmatic proportional controllers and current position 

transmitters (CPT), which  enabled progressive penstock movement and 

position signalling to commence when the ‘bank full’ trigger level is approached 

downstream of the off-take structures (ControlCom Media, 2004).  The function 

of the IQ actuators is to continue to shut the penstocks until the water level is 

stabilised, ensuring that the rivers maintain its fullness, but the banks of the 
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river are not breached at any time.  Table 50 below illustrates the rational for 

selecting ControlCom for Pilot case F. 

Table 50: Phase 1 - Pilot Case F’s selection criteria

Pilot Case F Scale of Organisation Intricacy of PSB

Classification High

> 10,001 Employees

Low

Installation and availability

In June 2009 two face to face interviews were conducted at ControlCom’s site 

with the Sales Engineer (CC1) and the Business Development Manager (CC2).  

In September 2010 an MSM exchange occurred between the researcher and 

AirCom’s River Team Coordinator, which lasted over 40 minutes (Table 51). 

Table 51: Overview of the contacts for Pilot Case F 

Pilot Project Case Interviewees’ details

Interviewee 
Code

Interviewee role Management 
Tier

F1 Sales Engineer Middle

F2 Business Development Manager Senior

F3 River Team Co-ordinator Middle

PSB Contract for Pilot Case F: ControlCom 

The PSB is an installation contract of IQ2 actuators by ControlCom, as part of 

the AirCom Water Reroute project.  The level of ongoing support is classified 

as low for the 18-month warranty package, and the product usage complexity 

has been classified as medium to high for the IQ2 actuators. 



173 

In 2003, AirCom, the world's leading airport company, responsible for 

managing labyrinthine airport environments, awarded ControlCom a contract 

to install twenty-three IQ2 actuators as part of its Water Reroute project.  The 

Water Reroute project was ecologically significant and began in November 

2002; it was completed in May 2004.  The goal of the project was to preserve 

and enhance two rivers, at one of the world's busiest international airports, 

around the western perimeters of the AirCom’s site, rather than burying the 

existing courses in culverts beneath the new construction.  A central control 

room at AirCom’s airport has a telemetry link from each actuator, which 

transmits information concerning the penstock status, positioning and 

upstream/downstream water levels.  The 23 ControlCom actuators were 

installed in ergonomically convenient positions on a competitor of 

ControlCom’s penstock bevel gearboxes.  The position of the actuators 

enabled access to the actuators during installation and facilitated the easy 

inspection and maintenance of the actuators during operation (Table 52).   

Table 52: Typology of Pilot Case F and its PSB classification  

Pilot Case F Low Product usage 
Intricacy17

Low level of ongoing 
support18

Properties of PSB Install actuation 18 month warrant 

agreement

Company 

pseudonyms

ControlCom AirCom

Type of PSB 

Contract

Availability 

17 as utilised by the client

18 as required by the product or specified by the client  
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A group skype face-to-face semi-structured interview was conducted with two 

employees of AirCom, However only the project manager was involved in the 

Water Reroute project the Contract Officer was aware of the project and had 

knowledge relating to the site but had not directly worked with ControlCom on 

the project.  “I’ve worked with AirCom for nearly 30 years and have been part 

of the project team working with ControlCom […] lots of contracts were 

awarded during the project and I was coordinating four multimillion pound 

contracts but not the ControlCom project […]”.  (Fii – Contract Officer). 

Table 53: Overview of the contacts for Pilot Case F  

Pilot Project Case Interviewees’ details – buyer of PSB (AirCom)

Interviewee 
Code

Interviewee role Management 
Tier

Fi Project Manager Senior

Fii Contract Officer Middle

Overview of Pilot Case G: MechanCom – Service and manufacturing 
company 

MechanCom (pseudonym) is part of a multinational manufacturing and service 

company that has its headquarters based in a city in the South-West of 

England.  The company’s core activities are the design, manufacture and 

support of industrial valve actuation and flow control equipment.  MechanCom 

provides a range of products, systems and services across the global flow 

control markets.  The company has five main divisions: the Controls designs 

division; the Fluid Systems; the Gears division; the Instruments division and the 

Site service division.  MechanCom’s Control design division were responsible 

for the manufacturing and selling electric valve actuators and the Site service 

division managed a comprehensive range of service products, which were 

specifically tailored to meet every customers’ requirements (Table 54). 
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Table 54: Phase 1 - Pilot Case G’s selection criteria

Pilot Case G Scale of Organisation Intricacy of PSB

Classification High

> 10,001 employees

Medium

Capability to open and close 

dock gates

Table 55 below illustrates the interviewees for Pilot case G.  Eight interviews 

were conducted with employees from MechanCom’s Control design division 

and its Services division between June 2008 and April 2010.   

Table 55: Overview of the contacts for Pilot Case G 

Pilot Project Case Interviewees’ details

Interviewee 
Code

Interviewee role Management 
Tier

G1 Manufacturing Engineer Middle

G2 Product Design Engineer Middle

G3 Senior Mechanical Design Engineer Senior

G4 Field Sales Engineer Middle

G5 Sales Engineer Middle

G6 Project Sales Engineer Middle

G7 Project Sales Manager Senior

PSB Contract for Pilot Case G: MechanCom 

In 2004, DockCom awarded a service contract to MechanCom to maintain 

seventy-three electric valve actuators at an English naval dock.  DockCom is a 

successful British engineering and support company, which combines ship 
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maintenance and design services with facilities management and integrated 

waterfront support solutions (Royal Institution of Naval Architects, 2011).  The 

Naval Docks is a 350-acre site, which comprises of 4 locks and 12 dry docks.  

The service contract provides planned maintenance support alongside health-

checks to ensure the electric valve actuators remain in first class operating 

condition, therefore minimising the risk of unexpected interruptions to the 

dockyard’s function.  The contract involves annual planned maintenance of the 

seventy-three actuators, and additional health-checks are scheduled before 

planned ship movements at the docks.  The contract has been ongoing since 

2004, and the actuators are surveyed and serviced every year by engineers 

from MechanCom’s site service division based in the South – west of England.  

Service support in the form of health-checks are available throughout the year, 

as required by DockCom, in preparation for the emptying of the locks and dry 

docks in liaison with MechanCom’s Site Services Division.

MechanCom’s site services division provided seventy-three electric valve 

actuators at the naval dock to control the safe movement of millions of tons of 

water during flooding, emptying and levelling activities in the dockyard's giant 

dry docks and locks.  The seventy-three electric valve actuators were installed 

on cast iron penstocks and gate values at the naval docks between 1983 and 

1996, over a five-phase retrofit refurbishment programme to replace pneumatic 

equipment.  The PSB for case G is a planned maintenance health-check 

contract for electric valve actuators at the Naval Yard in the South of England.  

The service package’s level of ongoing support is classified as medium to high, 

and the product usage complexity is classified as low as illustrated in Table 56.  

A day site visit was arranged and five face-to-face interviews were conducted 

during the day.  Table 57 lists the details of the interviewees and the interviews 

lasted around 40 minutes.   
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Table 56: Typology of Pilot Case G and its PSB classification  

Pilot Case G Low Product 
usage Intricacy19

Medium–high level of 
ongoing support20

Properties of PSB IQ actuator Planned maintenance

Company pseudonyms MechanCom DockCom

Type of PSB contract Capability

Table 57: Overview of the contacts for Pilot Case G  

Pilot Project Case Interviewees’ details – buyer of PSB (DockCom)

Interviewee 
Code

Interviewee role Management 
Tier

Gi Ship Safety Warden Middle 

Gii Principal Engineering Manager Middle

Giii Graduate Product Safety Engineer Junior 

Giv Graduate Product Safety Engineer Junior

Gv Senior Product Safety Engineer Junior

Gvi Programme Manager Middle

Overview of Pilot Case H: TeleCom – Multinational Telecommunications 
Company 

TeleCom is a leading manufacturer of mobile phones and began developing 

mobile communication tools in the early 1980s.  Today, TeleCom is a 

multinational communications and information technology corporation, with its 

headquarters located in Europe.  The company was identified as a pilot case 

19 as utilised by the client

20 as required by the product or specified by the client  
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since the scale of the organisation was classified as large, with nearly 110,000 

employees across 120 countries.  The complexity of the PSB was classified as 

high, as the technology in the product and the service agreements are both 

classified as complex (Table 58).  The components of the PSB are a mobile 

phone product and downloadable services, which can include maps, games 

and music.  The product and services are acquired by the mobile phone 

operators, and the mobile phone is leased or sold to a customer by the 

operator.  The downloadable services can be obtained by the customer via two 

methods.  The first method involves the customer downloading a service ‘over 

the air’ (OTA) directly on to the phone from TeleCom (the phone manufacturer).  

The second method involves the customer using an operator’s website, e.g.  

Vodafone, or O2 and accessing a proprietary service, e.g. Vodafone Live!, to 

download the service. 

Table 58: Phase 1 - Pilot Case H’s selection criteria 

Pilot Case H Scale of Organisation Intricacy of PSB

Classification High

> 10,001 Employees

High

Lease agreement with 

guarantee 

Interviews were conducted with the project manager (H1), the project delivery 

manager (H2) and the service quality manager during the pilot phase of the 

project (one face-to-face interview and one telephone interview with each role).  

A further telephone interview was conducted as part of the main phase of the 

project with the project manager.  Each interview lasted over 40 minutes, and 

each transcript of the interview was approved by the interviewee.  The 

interviewees were based at the UK headquarters of TeleCom and were situated 

in the research and development division and global management decision 

(Table 59).  The interviewees are mid-level managers within the UK 

headquarters and have responsibility for team of fewer than 20 staff.  The 

teams are mostly mixed ability teams, and they all have engineering 



179 

backgrounds.  Over 2,000 people are employed at the UK headquarters, with 

over 12,000 people worldwide working in the research and development area.  

Although the interviewees are based in the UK, they work in various countries 

and regions globally, and their work focuses on the technology side of research 

and development, specifically the mobile phone manufacturing division.  The 

parallel division is the network division, which is responsible for telephone 

communications infrastructure.   

Table 59: Overview of the contacts for Pilot Case H 

Pilot Project Case Interviewees’ details - TeleCom

Interviewee 
Code

Interviewee role Management 
Tier

H1 Project manager Senior 

H2 Project delivery manager Senior

PSB Contract for Pilot Case H: TeleCom  

The warranty contract was purchased as part of the agreement of the lease 

agreement by PhoneCom the distributor of TeleCom’s mobile phones (Table 

60).   

Table 60: Typology of Pilot Case H and its PSB classification  

Pilot Case H High Product usage 
Intricacy21

High level of ongoing 
support22

Properties of PSB Mobile Phone Lease agreement

Company pseudonyms TeleCom PhoneCom

Type of PSB Warranty

21 as utilised by the client

22 as required by the product or specified by the client  
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Skype interviews were conducted with three employees at PhoneCom (Table 

61).  The interviewees were employed in the Business Service Management 

sector of PhoneCom and were responsible for ‘deliver managed ICT services 

to PhoneCom’s major corporate customers within the UK’ (PhoneCom: Doc1, 

2009).  The role of the Project Management Office Analyst was to ensure “[…] 

all projects and programmes are supported throughout their lifecycle and 

maintain its quality, consistency and compliance.”(Hiii - Project Management 

Office Analyst). 

Table 61: Overview of the contacts for Pilot Case H  

Pilot Project Case Interviewees’ details – buyer of PSB (PhoneCom)

Interviewee 
Code

Interviewee role Management 
Tier

Hi Project Manager Senior

Hii Programme Manager Senior

Hiii Project Management Office Analyst Middle

4.3.3 Summary of Pilot Cases’ Research Findings

The pilot case project phase was undertaken to test and improve the initial 

research design and establish some preliminary theoretical propositions of the 

research phenomenon.  The case study data suggested that there are a lot of 

clear and significant differences in the understanding and meaning of product 

service quality?  Table 62 to Table 67 summarises the outcomes of the data 

analysis on the design variables studied.  A common characteristic between all 

the case studies was the motivation to provide PSP which was the aspiration 

to achieve competitive advantage.  The scope of the pilot phase was to explore 

the meaning and management of PSB quality in PSB providers though 

theoretical sampling at various stages of the PSB provision.   
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Table 62: Empirical Results of Phase 1 - Pilot Cases data PSB providers:  

What is Product Service and Self-identify as PSB provider? 

Case Pilot A Pilot B Pilot C Pilot D m Pilot E Pilot F Pilot G Pilot H

Self-
identify as 
PSB 
provider

No No Yes No No No No Yes 

What is 
Product 
service?

“[…] Installing the 
product for the 
customers and 
doing it right the 
first time without 
any fuss or mess” 
(A3 - SoundCom 
Director)
“Only needed one 
contract, less 
hassle and as it’s 
their products 
they know how to 
resolve any 
issues that might 
occur.” (Aii –
HotelCom 
Proprietor)

“the contract is 
designed so 
we can meet 
the  needs of 
the doctor and 
the patient by 
providing 
customer 
service and 
support 
throughout the 
lifecycle of the 
monitor, . […] a 
new type of 
innovative 
business 
model for us.” 
(B3 -
HeartsCom 
Founder)

LightsCom 
provide the 
complete 
package, at 
agreed 
specified 
lightening 
requirements
. (C6 –
LightsCom 
Project Co-
ordinator)

“We are a 
one stop 
shop for 
trade, if its 
kitchen 
related we 
can design, 
manufacture 
and install it.”
(D3 -
KitchenCom 
Retail 
Manager)

“Sharing the 
news with 
the public is 
core in 
whatever 
format it 
takes […] 
the internet 
service is 
the way 
forward” (E1 
–MediaCom 
Senior 
Editor). 

“Fundamentally 
we sell products, 
which we 
install.” (F2 –
ControlCom 
Business 
Development 
Manager)

“We are a 
manufacturing 
firm the service 
side is a bolt on
[…] (G7 –
MechanCom 
Project Sales 
Engineer)

“The phone 
and the 
apps are 
package 
together.” 
(H2 –
TeleCom 
Project 
Delvery 
Manager)



182 

Table 63: Empirical Results of Phase 1 - Pilot Cases data PSB providers:  

What is service quality? 

Case Pilot A Pilot B Pilot C Pilot D Pilot E Pilot F Pilot G Pilot H 

Service 
quality 

“whatever our 
customers 
wants, they 
get […] that’s 
what makes 
us the best in 
the industry”
(A2 –
SoundCom 
Installation 
Manager)

“Without 
great 
customer 
service 
quality, our 
business 
would not 
exist. 
Excellence is 
a must.” (B2 –
HeartsCom 
Secretary)

“Everyone is 
happy, if the 
service we 
provide was 
not up to spec 
we would be 
informed and 
of course 
improve it.” (C5 
- LightsCom
Human 
Resource /
Office 
Manager

“[…] as the 
market leaders 
KitchenCom is 
the dominant 
brand in 
kitchens […] 
other firms try 
to imitate our 
superior 
quality.” (D1 –
KitchenCom 
Planner)
Standard from 

Trustmark, our 
{service 
package} met 
and exceed the 
strict 
government 
Trustmark 
criteria. 
(KitchenCom
Website, 2009)

“Service 
quality is high 
as we provide 
a great service 
platform for our 
clients.” (M2 –
MediaCom
Editor in Chief)

“Product quality 
is the focus 
services are 
delivered but if 
the product 
works the 
company is 
happy, we are a 
manufacturing 
firm.” (F3 -
ControlCom
River Team Co-
Ordinator)

“How do you 
measure how 
friendly are 
engineers 
are?” (G6 -
MechanCom 
Sales 
Engineer)

“The services 
are an 
essential 
revenue for the 
business and 
the standards 
and 
expectations of 
our partners is 
very high so 
monitoring the 
level of service 
being provided 
is vital.” (TC2 –
TeleCom 
Project 
Delivery 
Manager). 
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Table 64: Empirical Results of Phase 1 - Pilot Cases data PSB providers:  

What are your service quality measures? 

Case Pilot A Pilot B Pilot C Pilot D Pilot E Pilot F Pilot G Pilot H 

Service 
quality 
measures

Informal

“Installed on 
time […] with 
no additional 
costs.” (Aii –
HotelCom 
Proprietor)

“[…] don’t 
have a 
process for 
measuring 
service 
quality”. (B1 –
HeartsCom
Chief 
Executive 
Officer)

Formal 
“Everyone 
is happy, if 
the service 
we provide 
was not up 
to spec we 
would be 
informed 
and of 
course 
improve it 
and we 
have KPI.”
(C2 –
LightsCom
Managing 
Director) 

“[…] as the 
market leaders 
Standard from 
Trustmark, our 
{service 
package} met 
and exceed the 
strict 
government 
Trustmark 
criteria.” (D3 –
KitchenCom
Retail 
Manager)

“We provide a 
service to but 
the quality of 
the service we 
are providing is 
governed by 
the house rules 
(Appendix 
16).” (E1 –
MediaCom
Senior Editor)

“I’m not aware
of any 
measurements
for the service 
aspect of our 
work, except 
how long it 
takes to 
complete the 
job, which we 
have to log.”
(F2 -
ControlCom
Business 
Development 
Manager)

“We have 
sent out 
feedback 
forms in the 
past 
(Appendix 
17) but 
unless there 
is a specific 
issue no one 
completes 
them.” (G7 –
MechanCom
Project Sales 
Manager)

“The services 
are an essential 
revenue for the 
business and 
the standards 
and 
expectations of 
our partners is 
very high so 
monitoring the 
level of service 
being provided 
is vital.” (H2-
TeleCom Project 
delivery 
manager)
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Table 65: Empirical Results of Phase 1 - Pilot Cases data PSB providers:  

What is Product quality? 

Case Pilot A Pilot B Pilot C Pilot D Pilot E Pilot F Pilot G Pilot H 

Product 
quality

“We are not the 
cheapest on 
the market by a 
long shot, our 
products are
the best 
available” (A1  
- Owner and 
Founder)
“SoundCom 
provided the 
finest
{products} […] 
are patrons are 
happy with the 
product quality 
so we are 
happy, its easy 
to operate so 
everyone is 
happy.” (Aiv –
HotelCom 
Housekeeping 
Manager)

“very strong 
quality 
department 
and one of 
the things 
typical; the 
metrics that 
we do 
typically is to 
look at the 
failures. It is 
something 
that we 
record”. (B3 –
HeartsCom 
Funder)

“[…] 
performing in 
terms of on 
time delivery 
and how 
LightsCom is 
performing in 
terms of 
product 
quality.” (Hi -
HealthCom
Technical 
Advisor)

By meeting the 
strict Government 
Trustmark criteria 
we can provide 
reliability, 
satisfaction and 
quality 
workmanship, 
leaving you with 
complete peace of 
mind. TrustMark is 
an initiative 
between the 
Government, 
consumer groups 
and industry to help 
you find reputable, 
reliable and above 
all trustworthy 
companies to carry 
out maintenance 
and improvement 
work (KitchenCom, 
Website, 2010).

“it raises the 
standards 
and I have 
also got some 
very, very 
good people
who believe 
in quality first 
and foremost 
anyway.  So 
judging 
quality, well if 
it’s not quality 
we know 
about it and 
people have 
got high 
standards 
here, 
ridiculously 
high 
standards.” 
(E1 –
MediaCom 
Senior Editor)

“No quality 
is a very 
much in 
the supply 
base, so 
we do very 
little 
inspection 
of goods 
coming 
into the 
site.” (F2 –
ControlCo
m Sales 
Engineer)

‘MechanCom has 
acquired a 
reputation for 
providing effective 
solutions carefully 
tailored to the 
specific needs of 
its clients. It is a 
reputation built 
upon the delivery 
of high quality, 
reliable products -
quickly, on time 
and at competitive 
prices, to clients 
throughout the 
world’ 
MechanCom 
Website, 2010

“The only 
checks that are 
really done, on 
the 
components is
when they are 
assembling 
components 
on the shop 
floor, the guys 
are trained to 
look for 
particular 
defects in the 
components 
and so see 
whether those 
particular 
components 
go together.”
(H2 – TeleCom 
Project 
Delivery 
Manager)
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Table 66: Empirical Results of Phase 1 - Pilot Cases data PSB providers:  

What Product quality measures are used? 

Case 
Pseudonyms

Pilot A 
SoundCom

Pilot B 
HeartsCom

Pilot C 
LightsCom

Pilot D 
KitchenCom

Pilot E 
MediaCom

Pilot F 
ControlCom

Pilot G 
MechanCom

Pilot H 
TeleCom

Product 
quality 
measures

Formal Formal Informal Contractual Contractual Formal Formal Formal
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Table 67: Empirical Results of Phase 1 - Pilot Cases data PSB providers:  

What was the Motivation for providing PSB? 

Case Pilot A Pilot B Pilot C Pilot D Pilot E Pilot F Pilot G Pilot H 

Motivation 
for 
providing 
PSB

“[…] pushed off 
the high-street 
thanks to the 
internet and large 
corporate 
organisations so 
to different 
ourselves my 
Uncle decided 
installation of 
products way the 
way forward […] 
unlike competitors 
we ensure the 
customers 
understand how 
to use the 
products before 
we leave.”  (A2 –
SoundCom 
Installation 
Manager)

“Our core is 
developing new 
technologies but we 
looked at the patient 
pathway from cradle to 
grave and identified a 
need for a service 
provision […]” (B3 –
HeartsCom Funder) to 
book a 24 hours ECG 
monitors the waiting 
list for it could be like 
40 weeks because of 
the back log and the 
lack of resources 
available to do it so it 
was fairly clear that 
anything that could 
speed up that process 
would help a patient 
and the GP” (B3 –
HeartsCom Founder)

“We wanted 
to provide a 
complete 
package to 
the clients 
and 
provided a 
way to 
ensure an 
extended 
relationship.
”  (C1 –
LightsCom 
Design 
Director)

“The R 
and D and 
somewhat 
the 
marketing 
departmen
t identified 
a gap in 
the market 
{services} 
and it was 
logical that 
we could 
fill it.” (D4 
–
KitchenCo
m Area 
manager 
for the 
southwest

“Times are 
moving on 
and with 
circulation 
rates 
falling we 
had to 
follow the 
market 
leader and 
go Online, 
this was a 
decision 
taken by 
my 
manager”
(E2 –
MediaCo
m Editor in 
Chief)

“That was a 
strategic
decision, which 
was above my 
paygrade but I 
know our
competitors 
also were 
added 
services, so it 
just made 
sense to me 
that we should 
offer products 
with services”
(C1 -
ControlCom 
Sales 
Engineer).

“It was a 
natural 
progression as 
we were 
providing 
warranty work 
and field 
repairs” (G7 -
MechanCom 
Project Sales 
Manager)

“We have a
division 
dedicated to 
services 
and it’s a 
rapidly 
growing 
division but 
why it was 
created I 
don’t know.”
(H1 –
TeleCom 
Project 
Manager)
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4.3.4 Pilot Project conclusions and relevance to thesis 

The exploratory pilot project phase enabled the researcher to reflect and 

improve the research methodology whilst developing a knowledge of the 

meaning and management of PSB quality.  The empirical data that was 

collected through conducting the pilot in-depth exploratory pilot cases 

highlighted how PSB providers measure quality within business – to – business 

(B-2-B) companies.  The pilot project phase illustrated that the pilot cases were 

unable to provide sufficient information on the meaning of PSB quality and 

notably the PSB providers did not self-identify themselves in that way (Table 

62).  The analysis of the pilot empirical data enabled the Researcher to 

ascertain what practitioners understood as product service in a broad range of 

organisations during different stages of combined offerings.  The comparative 

studies furthermore enabled the Researcher to gain an insight in to the 

phenomena and identified the significant gaps that the main projects cases that 

were required to be addressed.  The two significant gaps the main project 

cases would address were the governance processes and meaning of PS 

quality. 

4.4. Phase 2 – Main Project Data Collection 

4.4.1. Introduction to Main Project Empirical Data Collection Phase 

This section presents the analysis of the main project empirical data.  A series 

of four case studies were developed over a 38-month period.  Firstly, an 

overview of the organisations providing and buying the PSB is presented, a 

summary of the contact within these organisations is provided and the PSB 

contract is outlined and finally the critical incident is presented for the case.  

The selection of the main project cases followed the same selection criteria 

applied to the pilot project cases (

Figure 20).  However, the selection criteria for the organisation was refined after 

pilot cases to provide exemplar cases.  Seventeen suitable main case 

organisations were initially considered, although three of these organisations 

had to be excluded as only the provider of the PSB was willing to be interviewed 
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for the case.  The final selection of the four main project cases from the 

receptive cases was to ensure that stratified sampling occurred and the main 

project cases were appropriate.  The eight organisations that were finally 

selected for the main project phase cases were: 

 Main project case 1: ValveCom’s retrofit contract issued by OilCom

 Main project case 2: ActuatCom’s framework agreement issued by 

PowerCom  

 Main project case 3: ManfCom’s framework agreement issued by 

WaterCom 

 Main project case 4: ShipCom’s fleet service agreement issued by 

GuardCom 

Figure 20: Classification of Phase 2 PSB companies  

Unlike the pilot cases, in the main project cases a critical incident was identified 

to frame the analysis of the empirical data.  The critical incident was 

investigated using two characteristics: the severity of the failure and the impact 

of the failure on the buyer of the PSB (Figure 21).   
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Figure 21: Characteristics of critical incident as perceived by the buyer of 

PSB 

4.4.2. Summary of main project cases, the PSB contracts and the 
critical incident 

This section presents a brief overview of the PSB provider, the issuer of the 

PSB contract, the details of the contract and a critical incident for each of the 

main project cases. 

Overview of Main Case 1: ValveCom and the PSB buyer OilCom 

ValveCom is a private worldwide manufacturing company with over twenty-five 

years of specialist experience in designing, supplying and manufacturing metal 

components for the valve and actuator industry.  The company has provided 

mounting kits and related equipment for every part of the petro-chemical 

industry for 26 years (extracted from ValveCom Website) and employs 33 staff 

within the UK.  ValveCom was selected as a main project case since the scale 

of the organisation is small (<101 employees) and the Intricacy of the PSB 

being provided was classified as low (Table 68).  In 2001, ValveCom bid on a 

tenure for a retrofit contract being let by OilCom.  They were successful and 

Low

Impact of 

the failure 

High

High

Low 

Severity of the failure
Key

Phase 1: main project company – buyer of PSB

3 1

24
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were awarded the contract in 2001.  The contract began in 2002 and was an 

18-month retrofit contract. 

Table 68: Main Project Case 1’s selection criteria

Case 1 Scale of Organisation Intricacy of PSB

Classification Small 

< 101 employees

Low

OilCom is a public company employing over 85,000 employees across the 

globe with operations in over 80 countries.  Within the UK, it operates various 

inland gas and oil storages depots, employing over 15,000 people across the 

UK.  In the 1960s, England’s largest in-land oil terminal was opened, serving 

the Midlands region.  Three companies, including OilCom, who provide oil to 

petrol stations, commercial customers and airports across the Midlands, 

operate the site.  Faced with the obligations to meet health and safety 

regulations in an efficient and cost effective manner OilCom let (instigated) a 

retrofit contract in 2001.  The specifications of the contract were to upgrade 24 

‘A’ range explosion-proof actuators that were fitted at the oil storage terminal in 

the 1980s. 

Between May 2009 and June 2010, 8 face-to-face interviews were conducted 

with employees from ValveCom, the service provider and manufacturer of the 

‘A’ range actuators.  In October 2010 and June 2013, face-to-face follow up 

interviews were conducted at ValveCom with the Quality Manager and the 

Contract and Engineering Project Manager.  In April and May 2013, 6 

interviews were conducted with OilCom’s employees and 1 telephone interview 

was conducted with OilCom’s subcontractor.  The ValveCom interviews 

typically lasted around 60 minutes, although three lasted over one and a half 

hours, and one interview lasted over three hours.  The OilCom interviews 

tended to be shorter and most were conducted via the telephone.  In total over 

12 hours of contact was made with ValveCom compared to just less than 5 
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hours of contact with the customer OilCom employees (Table 69 and Appendix 

18). 

Table 69: Overview of the contacts for Main Project Case 1 

Main Project Case Interviewees’ details

Interviewee 
Code

Interviewee role Management Tier

VC1 ValveCom’s Managing Director Senior Management

VC2 ValveCom’s Contract and Engineering 

Project Manager

Middle Management

VC3 ValveCom’s Materials Manager Middle Management

VC4 Operational Co-ordinator Junior Management

VC5 ValveCom’s Quality Manager Senior Management

OC1 OilCom’s Senior Project Manager Middle Management

OC2 OilCom’s Commercial and Contractual 

Manager

Senior Management

OC3 OilCom’s Project Delivery Manager Middle Management

OC4 OilCom’s Project Lead Junior Management

OC5 OilCom’s subcontracted Consulting 

Engineer

Middle Management

ValveCom is traditionally a manufacturing company, so the product quality was 

the main focus of the company, and over 89% of its employees are qualified 

engineers.  ValveCom is the UK’s market leaders and industry specialist for 

designing, supplying and manufacturing metal components for the valve and 

actuator industry and currently has over 70% of the market.   
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ValveCom’s operational structure is based on a manufacture plant, with areas 

based on the function of the team.  The structure comprises of a three-tier 

organisation; the top tier is senior management, the middle tier is ‘liaison’ 

management and the bottom tier consists of the workers.  The overarching 

senior management team includes the managing director, human resources 

and sales personnel.  This team is responsible for managing the strategy and 

setting the directives of the four liaison management team areas.  The liaison 

teams are the production management team, operational co-ordination team, 

contract management team, incorporating internal sales, and an engineering 

management team.  Each team is independent and responsible for the 

activities related to their specific functions.  The production management team 

oversees the two bottom-tier teams: the machine team, which comprises of 

nine production workers, and the tool operative team, which has four engineers. 

The quality manager’s role is part of the senior management team.  The only 

liaison team that reported directly to this role was the operational co-ordination 

team.  The motivation for formal reporting structure is that the operational co-

ordination team’s responsibility was incorporating health and safety and quality 

assurance co-ordination roles.   

Main Case 1 Contract: ValveCom’s retrofit contract issued by OilCom 

In 2002, an actuator retrofit contract for OilCom’s largest UK inland oil storage

terminal was awarded to ValveCom.  The retrofit contract involved the 

upgrading of ‘A’ range explosion proof actuators.  The contract was let, as all 

the existing actuators’ control system components had become unsupportable 

and required updating on the terminal.  The contract was for a period of 18 

months, and the retrofit contract specified that the 24 ‘A’ range actuators were 

modified and updated without removing them from the valves.  A retrofit 

contract was let by OilCom, as it was identified as the most cost effective 

method to upgrade the ‘A’ range actuators and ensure the inland oil terminal 

obtained and exceeded European and the UK’s regulations.   

“A retrofit contract enables [OilCom] to replace obsolete or worn out 

parts, the replacement of manual values with automatic valves, where 
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required, and…upgrading the actuators power supplies where 

necessary in a cost effective way...  alongside the guarantee [that] a 

retrofitted actuator is as good as a new actuator, [and] we’ll nail them on 

if ever needed’ 

(OC3 OilCom’s Project Delivery Manager) 

ValveCom’s Operations Co-ordinator’s described a retrofit contract as:  

“…basically taking an existing manual operation and converting that to 

an automotive type of operation which is tending to happening more and 

more…”

(VC4 ValveCom’s Operational Co-ordinator) 

The rational for the conversion and retrofit of OilCom’s ‘A’ range manual 

actuator to an automotive actuator was cost as OilCom “…are de-manning 

locations and stations or taking labour out…” (VC2 Contract and Engineering 

Project Manager).  ValveCom’s Operations Co-ordinator explained that 

OilCom: “wish to send signal[s] to a valve, not send a man down to operate the 

valve, but send a signal from a control room …which is taking a manual 

operation and converting that in to an automatic type operation…” (VC4 

ValveCom’s Operational Co-ordinator).

ValveCom was awarded the 18-month contract and was able to utilise the 

existing oil inland site wiring to connect the actuators’ existing control system 

to the new panel in the central control room.  Crucially, these operations were 

performed in minimum time, with virtually no disruption to the day-to-day 

operation of England’s largest in-land oil terminal.  OilCom’s retrofit contract 

was successfully completed ahead of time and ValveCom’s Contract and 

Engineering Project Manager on completion of the retrofit contract was able to 

secure a rolling 24 month health-check contract for all of OilCom’s actuators on 

the site.  The health-check contract was expanded to other OilCom’s sites and 

currently provides over £1 million of revenue to ValveCom annually.   
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ValveCom’s Managing Director explained that the retrofit contract was a 

“stepping stone tool” and a way to “showcase ValveCom’s quality of work to 

the oil industry” (VC1).   

“The retrofit contract was a route for us to enter the oil industry, which is 

something we were keen to explore as we had such positive 

relationships with the power industry… …the contract was used as a 

stepping stone to go into the oil market a way to open the door to us”.

(VC1 ValveCom’s Managing Director) 

The retrofit framework and the subsequent health-check contracts are classed 

as small scheme contracts by ValveCom and are structured similar to 

reimbursement only contracts.  However, the retrofit framework contract 

included supplementary clauses relating to overall performance of the 

actuators, specifically stipulating that the downtime of any actuator being 

retrofitted must not directly impede OilCom’s site achieving its daily oil flow 

targets or obstruct on the day-to-day operations of the site during the 18 

months.  A retrofit contract is considered an immature integrated PS offering 

as the offerings of the product and service elements are still considered 

separated and distinct elements.  Table 70 illustrates the properties of the PSB 

for case 1 for the buyer and provider of the PSB and highlights the classification 

of the elements of the integrated PS offering, the contracting approach and the 

type of PSB.  Finally the stage of maturity of the PSB along the PS continuum 

is specified. 
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Table 70: Typology of Main Project Case 1 and its PSB classification  

Main Project Case 1

Properties of PSB Upgrade of ‘A’ range 
actuator: Low product usage 
intricacy23

18 month warranty: Low 
level of ongoing 
support24

Company 
pseudonyms

ValveCom OilCom

Type of PSB 
Contract

Traditional

Contracting 
approach

Conventional

Type of PSB Retrofit contract 

Stage of maturity 
of PSB

Immature 

Main Case 1 Critical Incident 

Four months into the contract, a ‘switchbox’ type component failed on one of 

the 17 ‘A’ range actuators that was still fitted with its original electro-mechanical 

equipment (VC4 ValveCom’s Operational Co-ordinator).  The failure resulted 

in the actuator’s fail-safe mechanism being activated, and the value was 

switched to its closed position by the actuator.  The failure was instantly 

reported by OilCom to ValveCom, and ValveCom immediately redeployed an 

onsite service engineer to access and repair the control system.  ValveCom’s 

engineer bypassed the faulty wiring in the ‘switchbox component’, and the 

value was turned to its ‘open’ position in under two hours of the failure 

occurring.  During the downtime caused by the wiring failure, OilCom was able 

to maintain and control the flow of the oil from the control room using the newly 

23 as utilised by the client 

24 as required by the product or specified by the client   
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installed control panel, and output was not reduced because of the breakdown 

(VC2).  Figure 22 presents a timeline in relation to critical incident event for 

main case 1 OilCom and ValveCom.  The figure illustrates a summary of the 

data and interview quotes related to the critical event. 

On completion of each of the retrofit contracts, ValveCom was awarded 24 

month rolling health-check contract and the success of the 2002 contract 

directly resulted in the award of a second retrofit contract to ValveCom’s sister 

company in 2006 for another inland oil terminal.  The contract was to overhaul 

32 ‘A’ range actuators along with six 'IQ Mk1' actuators, which were installed in 

the oil storage terminal in the 1980s.  The actuators are positioned on the tank 

side and are used to control the isolating valves on the tanks that store aviation 

fuel and other refined products. 



197 

Figure 22: Main Case 1 OilCom and ValveCom contract timelines phases in relation to critical incident event 
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Overview of Main Case 2: ActuatCom and the PSB buyer PowerCom  

ActuatCom is a private manufacturing and professional service company 

providing valves and actuators and has over thirty years of specialist 

experience in working directly with utility companies across the UK.  Recently, 

ActuatCom has expanded its customer portfolio to include other valve using 

industries both within and outside the UK, including the water, sewage, marine 

and petrochemical power generation sectors.  ActuatCom’s expertise is in 

providing service and repair to the actuation and valve industries, which 

includes designing, installing, commissioning and maintaining them for their 

clients.  The company employees around 45 staff within the UK and has 14 

engineers located permanently on client’s sites.  ActuatCom has a pool of over 

20 subcontracted engineers to call on when required. 

In 2008, ActuatCom was awarded a five-year framework contract by 

PowerCom to supply valve actuation products and for the service and repair 

of all of its valve actuations within the UK.  In 2011, the PowerCom framework 

contract was worth just under £8 million a year and was rolling until 2015, with 

an estimated value of £10 million in 2015.   

Table 71: Phase 1 – Main Project Case 2’s selection criteria

Main Case 2 Scale of Organisation Intricacy of PSB

Classification Small

< 101 Employees

High

Coercive pressure affects an entire industry and often takes the form of 

regulation (Wu et al., 2012), or consumer pressure (Nair and Prajogo, 2009).  

The power generation industry is continuously faced with the ongoing 

challenges of upgrading and maintaining its plants in line with the latest 

European regulations.  To address these coercive pressures, in 2008, 

PowerCom, a public power utility company, let tenure for framework 

agreement. The tenure was awarded to ActuatCom for the initial period of five 

years by PowerCom. 
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The empirical data for case 2 was collected between April 2010 and June 

2013.  Eight face-to-face interviews were conducted with employees from 

ActuatCom and five telephone interviews and one face-to-face interview were 

conducted with employees from PowerCom (Table 72).  In May 2010 the 

researcher visited PowerCom's fossil fuelled power station located in Northern 

England.  The visit was arranged by ActuatCom’s Services and Site Project 

Manager.  During the site visit, PowerCom’s Control and instrumental Engineer 

gave the researcher a guided tour of the station, which lasted nearly 90 

minutes.  However, due to an unforeseen circumstance, which resulting in the 

scheduling of the tour a day later than planned, the researcher was unable to 

tour the turbine generator plant or use the meeting room to conduct the 

interviews.  Therefore three interviews were conducted by telephone instead 

of conducting them face-to-face, as originally planned.  The interview 

conducted with the ActuatCom’s Plant Engineer was also conducted during 

the site visit, as the Plant Engineer is located permanently at PowerCom's site.  

Detailed notes were taken during the site tour.  However, due to the level of 

noise from the plant machinery, it was not possible to transcribe the recordings 

of the informal dialogues.  The researcher was shown the control room and 

inside a cooling tower, as part of the tour, to see where the products were 

located and where they are all controlled remotely from in the control room.  

The transcripts of the notes made during the tour and the subsequent interview 

sessions were approved by the interviewees, to ensure the accuracy of the 

empirical data.  PowerCom’s Operations Manager removed certain sections of 

the transcript, as it was considered of a sensitive nature. These redactions 

however did not impede the richness of the qualitative data collected, as they 

related to human error events and accident statistics. 
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Table 72: Overview of the contacts for Main Project Case 2 

Main Project Case Interviewees’ details

Interviewee 
Code

Interviewee role Management 
Tier

AC1 General manager Senior 

Management

AC2 Quality, Health and Safety Manager Senior 

Management

AC3 Material Manager Middle 

Management

AC4 Services and Site Project Manager Middle 

Management

AC5 Sales Contract Manager Middle 

Management

AC6 Plant Engineer Junior 

Management

PC1 Quality Assurance Manager Middle 

Management

PC2 Operations Manager Senior 

Management

PC3 Project Manager Middle 

Management

PC4 Control and instrumental Engineer Junior 

Management

ActuatCom is a manufacturing company with 30 years of specialist experience 

in valve actuation services within the power generation industry.  ActuatCom 

is a public independent company, which means they are able to work with any 

valve manufacturers without any constraints, and is one of the main reasons 

they are the leading competitors with in their field and currently monopolise 

nearly 80% of the market.  ActuatCom’s operation structure is based on a 

manufacturing plant, with areas based on functional teams.  The structure 

comprises of two organisation tiers; the top tier is a senior management team 
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and the bottom tier consists of the workers, which are mainly engineers.  

ActuatCom currently employs 47 staff on its site in Northern England, 14 of 

which are full-time engineers based permanently on the customers’ sites.

The company’s website describes ActuatCom as a complete service company.  

However, the structure of the company is still based entirely on a 

manufacturing company with little or no focus on service provision, which is 

demonstrated by the fact that the company does not employ a quality manager.  

Instead, it employs a health and safety manager, and quality is part of their 

responsibility.   

Main Case 2 Contract: ActuatCom’s framework agreement issued by 
PowerCom  

The framework agreement was secured in 2006 by ActuatCom and began in 

2008 for a period of five years.  The value of the five-year contract was 

approximately £36 million and included the clause to invoice separately for 

installation of new actuators.  The contract was awarded after intensive 

negotiations, and the exclusive framework agreement was for the supply and 

service of valve actuations and their products across all the PowerCom plants.  

The framework contract was to provide PowerCom’s six plants with 24-hour, 

365 days a year service support except those with an alliance agreement, 

which are to be provided with service support 5 days a week for 52 weeks of 

the year.  The contract was classified as a capability inter-firm co-ordination 

contract.  Capability and availability contracts are product-centric services, 

where the manufactured product itself is central to the provision of an 

integrated set of services e.g. through maintenance, repair, support.  The 

framework specifies that ActuatCom will:  

 respond to all breakdowns and failures within a 2-hour window 

 complete an NCR for all non-routine work and file it within 24 hours of 

initial call out 
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 complete quotes for all non-specified contracted work within 7 days 

(ActuatCom’s quality procedures ensure that all quotes are completed 

and returned to the client within 4 days) 

 Work on the same site for a maximum of 6 consecutive days with one 

day off, and a maximum of 12-hour shifts (ActuatCom’s employees 

either work 6 days with one day off or work 12 days with 2 days off) 

 ensure optimal operating life of all actuators, with a minimum expected 

life of 5 years 

Table 73: Typology of Main Project Case 2 and its PSB classification  

Main Project Case 2

Properties of 
PSB

Maintain operational life of 
actuators: High product 
usage intricacy25

Contractual performance 
payment: High level of 
ongoing support26

Company 
pseudonyms

ActuatCom PowerCom

Type of PSB 
Contract

Capability

Contracting 
approach

Alliance

Main Case 2 Critical Incident: 

In February 2011, an oil seal leak on an actuator at PowerCom’s plant resulted 

in a four-hour unplanned shutdown (Figure 23).  The actuator with the faulty 

oil seal leak was shut down, and ActuatCom’s plant engineer replaced the 

entire oil seal compartment, which was sent back to ActuatCom for testing.  

The seal fault was a known issue and a service bulletin had been issued earlier 

in the year by ActualCom informing its customers of the potential failure.  

25 as utilised by the client 

26 as required by the product or specified by the client   
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Figure 23: Main Case 2 PowerCom and ActuatCom contract timelines phases in relation to critical incident 
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Overview of Main Case 3: ManfCom and the PSB buyer WaterCom 

ManfCom is a worldwide private manufacturing company employing over 

2,800 people in over 30 countries.  The company has 22 manufacturing 

centres specialising in the design, manufacture, installation and service of 

actuators and flow control.  The UK division has been in existence for over 50 

years and currently employs over 350 people across the five subsidiaries.  

ManfCom is one of the UK’s five subsidiaries, which specialises in the design, 

manufacture, installation and service of valve actuators, which it has been 

doing for nearly 40 years. 

Table 74: Phase 1 - Main Project Case 3’s selection criteria

Main Case 3 Scale of Organisation Intricacy of PSB

Classification Large

> 2,501 Employees

Low - medium

WaterCom operates and manages water and wastewater networks within the 

UK and is one of the largest authorities of its type in the UK, serving a 

population of over 7 million.  The authority has 3.2 million customers, over 700 

water and sewage treatment plants and 140,000 kilometres of pipe works and 

sewers.  Faced with the continuous challenges of maintaining a huge asset 

base in 2004, WaterCom let a tender for a framework agreement.  The tender 

was for the repair and maintenance of all WaterCom’s electric actuators and 

their associated equipment.   

Data was collected for main project case 3 between May 2010 and April 2013, 

3 face-to-face interviews via Skype were conducted with employees from 

WaterCom and 11 face-to-face interviews were conducted with employees 

from ManfCom (Table 75). 
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Table 75: Overview of the contacts for Main Project Case 3 

Main Project Case Interviewees’ details

Interviewee 
Code

Interviewee role Management Tier

MC1 Division Director Senior Management

MC2 Quality Manager Senior Management

MC3 Production Manager Senior Management

MC4 Operational Manager Senior Management

MC5 Inside Sales Contract Supervisor Middle Management

MC6 Operations co-ordinator Middle Management

MC7 Division Buyer Junior Management

MC8 Systems and Service Division 

Administrator

Junior Management

MC9 Production Planner Junior Management

WC1 Business Growth Strategy Manager Senior Management

WC2 Business Growth Co-ordinator Middle Management

WC3 Contracts Engineer Middle Management

ManfCom is historically a traditional manufacturing company, which employed 

over 350 personnel in the United Kingdom.  ManfCom was founded in 1976 

and is currently was the United Kingdom’s largest provider of services for 

actuators.  ManfCom currently operates out of the primary site in South West 

England. 
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Main Case 3 Contract: ManfCom’s framework agreement issued by 
WaterCom 

The framework agreement was awarded to ManfCom in 2004, initially for a 

three-year period.  The framework agreement was for the overhaul and 

maintenance of WaterCom’s electric actuators, specifically their IQ intelligent 

electric actuators.  The tender value was just under £500,000, excluding VAT 

and spares.  The framework specified that all spares parts are invoiced 

separately using an agreed upon fixed price rate, which is renewed annually.  

Therefore, the inter-firm co-ordination contract type was a spares inclusive 

contract (Table 76).  

Table 76: Typology of Main Project Case 3 and its PSB classification  

Main Project Case 3

Properties of PSB IQ intelligent electric 
actuators: Medium product 
usage intricacy27

Repair of product in 
specified time: Low 
level of ongoing 
support28

Company 
pseudonyms

ManfCom WaterCom

Type of Contract Spares inclusive

Contracting 
approach

Conventional

Main Case 3 Critical Incident: 

In May 2010, an actuator failure resulted in the (non-) opening of a valve at a 

thermal hydrolysis plant (THP) in Northern England.  Thermal Hydrolysis (TH) 

is a two-stage treatment process, which converts sewage sludge in to a 

valuable resource.  The first stage aids the digestion of waste activated sludge 

27 as utilised by the client 

28 as required by the product or specified by the client   
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to methane, through boiling, and the second stage involves rapid 

decompression of the sludge.  The two-stage process sterilises the waste 

sludge, increasing its biodegradability, and improves its digestion 

performance.  The sewage sludge can be used as an application on 

agricultural land and in the production of volatile fatty acids (VFAs), due to its 

rich organic carbon content.  The failure of the actuator required the THP’s 

outlet pump to be shut down until the cause of the failure could be identified 

with the valve actuator.  A breakdown report was raised by a WaterCom 

engineer, who identified the failure as a dead battery from the control panel.  

ManfCom redirected a new design engineer who was in the area, as it was 

identified as being more time efficient than allocating the job to the nearest 

contract engineer.  The new design engineer collected the required spare parts 

on the way to the THP and trained the WaterCom engineer in the process of 

removal and installation of the battery pack.  Boot up checks were then 

completed by the engineers, and the failure report was closed within the 

specified eight- hour timeframe.  The THP’s outlet pump was working within 

two hours of the initial failure report being opened.  ManfCom’s new design 

engineer suggested that the WaterCom engineer should keep a spare supply 

of the batteries and train other onsite engineers on how to replace the batteries 

(Figure 24).  
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Figure 24: WaterCom and ManfCom contract timelines phases in relation to critical incident event 
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Overview of Main Case 4: ShipCom and the PSB buyer GuardCom 

ShipCom employs over 3,500 people across the UK, including nearly 1,000 

engineers and is a multi-national defence, security and aerospace company.  

In 2008, GuardCom agreed that the remaining term of the 25-year availability 

contract would be transferred to the defence sector of ShipCom in 2009, when 

ShipCom purchased the original company that won the GuardCom’s contact.

Table 77: Phase 1 – Main Project Case 4’s selection criteria

Main Case 4 Scale of Organisation Intricacy of PSB

Classification Large

> 2,501 Employees

Medium – high

GuardCom is the public administrative sector of FleetCom, which is 

responsible for maintaining and defending the UK’s seafaring operations.  In 

2009, GuardCom awarded a 24-month rolling fleet service agreement for two 

survey vessels that are owned by FleetCom.  The rolling fleet service 

agreements are part of a service package, which comprises of the 25-year 

ShipCom service agreement contract.  The complexity for the product in use 

and the level of ongoing support for the PSB both are classified as high. 

Between March 2010 and August 2011 5 interviews were conducted with 

senior and mid-level management at GuardCom and 4 Skype interviews were 

conducted with ShipCom’s employees (Table 78).   

ShipCom is a private company which headquarters are based in London, 

England.  ShipCom is one of many divisions of the company, which is a global 

leader in providing defence technology and security products.  The 

organisational structure of GuardCom’s consisted of six management levels 

with the CLS manager being positioned on the third management level.  The 

CLS’s manager is a senior-level manager and is responsible for the 

management of the administrative support staff.  
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Table 78: Overview of the contacts for Main Project Case 4 

Main Project Case Interviewees’ details

Interviewee 
Code

Interviewee role Management Tier

GC1 Contractor Logistic Support (CLS) 

Manager

Senior Management

GC2 Contractor Logistic Support (CLS) 

Supervisor

Middle Management

GC3 Materials and Design Administrator Middle Management

GC4 Authorisation Officer Junior Management

SC1 Project Contracts Manager Middle Management

SC2 Systems Engineering Manager Middle Management

SC3 Procurement Engineering Capability 

Manager

Middle Management

Main Case 4 Contract: ShipCom’s fleet service agreement issued by 
GuardCom

The approval of the contract was for 25 years.  However, the funding was only 

agreed for the first seven years, and when ShipCom took on the contract in 

2009, it was agreed that the contract would be reviewed every 24 months and 

a 24-month fleet service agreement is re-negotiated. 

The specifications of the 25-year contract are to provide 334 operational days 

for each of the two survey vessels, and GuardCom pays a daily rate for each 

day of operation.  The value of the contract for the two survey vessels was just 

under £5 million a year.  The inter-firm co-ordination contract type was an 

availability contract as ShipCom specific the amount of days the ships must be 
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available and a daily rate was paid to GuardCom for each day the ships are 

operational (Table 79). 

Table 79: Typology of Main Project Case 4 and its PSB classification  

Main Project Case 4

Properties of PSB Ship maintenance extended 
warranty: Medium product 
usage intricacy29

Fleet service 
agreement: High level 
of ongoing support30

Company 
pseudonyms

GuardCom ShipCom

Type of PSB 
Contract

Availability

Contracting 
approach

Relational

The contract is currently in its 10th year of operation and is managed within 

GuardCom’s logistics division.  Currently, a team of four personnel support the 

contract.  A senior manager is responsible for overseeing the team and 

estimates that over 25% of his time is allocated to managing the ShipCom 

contract.  A middle manager is responsible for managing the materials and 

overseeing the design authority.  An administrator monitors the key 

performance indicators (KPIs) for the two vessels, and an authorisation officer 

is responsible for monitoring and managing the defect and improvement 

reports. 

Two survey vessels are supported by the 25-year ShipCom contract and are 

currently based at docks on the south coast of England.  The survey vessels 

are responsible for the task of collecting a wide range of military hydrographic 

and oceanographic data, both on and off the continental shelf in any of the 

29 as utilised by the client 

30 as required by the product or specified by the client   
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world’s oceans and seas (where access is available).  When the contract was 

first awarded, due to the complexity of each of the survey vessels, a person 

was permanently on-board to manage the contract for ShipCom’s 

predecessor. 

Main Case 4 Critical Incident 

A marine actuator can control hydraulic, pneumatic, electrical or electronic 

systems.  Any moving mechanical device which acts as a control part of on 

ShipCom ship’s system is termed a marine actuator. This mechanical device 

is externally controlled by a source of energy which in turn converts that energy 

into a control motion that can be linear or rotary in order to hold or stop an 

object in one position (Karan, 2011).  GuardCom have a system to order 

replacement parts (unit demands) of any piece or item of equipment, which is 

called a Standard Priority System (SPS).  Unit demands when issued are 

allocated using four priority levels on terms of their urgency from 01 to 04: 01 

is an urgent demand from a war unit in theatre in an active war zone.  Priority 

two (02) is the highest level of urgency in a non-war unit. The response time 

to act on a 02 unit demand is 24 hours.  To act on a unit demand is to source 

the item request and dispatch it to the requestor.  Signals are sent to the central 

office and processed by commodity managers, who authorise the request.  

The commodity manager is responsible for checking the stocks level on the 

internal warehouse system, which coordinates the stock level for GuardCom.  

If stock is not available from the warehouse and it’s a high priority unit demand 

the commodity manager is responsible for source the items form the 

contracted suppliers within the required timeframe.  If the lead time is too long 

then the contract is reviewed to determine the most suitable course of action. 

In April 2010 a 02 unit demand was issued by GuardCom for the replacement 

of a cracked piston, which was reported following the failure of one of the ship’s 

engines.  A unit request was raised and the ships’ remaining functioning 

engines’ outputs was increased to compensate for the offline engine.  The 

cracked piston was replaced within 18 hours and the engine was tested and 

operational within the 24 hour required timeframe (Figure 25). 
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Figure 25: GuardCom and ShipCom contract timelines phases in relation to critical incident event 
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4.5. With-in Case Analysis 

The subsequent sections present the first stage of the empirical data analysis 

– the with-in case analysis.  The analysis is presented by addressing each of 

this thesis’ research questions sequentially.  

4.5.1. With-in Case Analysis (RQ1): To what extent are product and 
service quality attributes complementary and/or substitutes in 
any assessment of PS quality? 

Before detailing the specific aspects of the quality management process, it was 

necessary to identify each case’s product quality attributes and service quality 

attributes of the integrated PS offering.  Then the extent that these product and 

service quality attributes were integrated within the cases is presented.  Finally 

the complementary and substitutes nature of the PS quality attributes are 

outlined in relation to the assessment of PS quality. 

Role of Product quality attribute in assessment of PS quality – Main Case 
1 

ValveCom is traditionally a manufacturing company, which was apparent in 

the organisational structure and the way it measured PS quality, focusing 

predominately on the product quality attributes.  ValveCom applied simple QC 

measures to monitor the physical product quality attributes of the retrofitted 

actuator (Figure 28).  The physical product quality attributes ValveCom was 

required to measure were the tangible aspects of the retrofitted actuators, 

specifically its size (dimensions of the finished actuator) and weight.  In 

addition to the specified product performance work carried out as part of the 

contract, ValveCom’s Material Manager explained that ValveCom provided 

uncontracted work, which focused on the aesthetic appearance of the actuator.  

Specifically its surface finish “…it’s the little embellishments, which is why we 

are the best and it’s why we are the market leader and it’s what customers 

expect when they come to us,” (VC3 Materials Manager).  ValveCom’s 

Operations Co-ordinator explained that the retrofitted ‘A’ range actuator has 
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“…got to be as good as new, it’s all put back together in the same manner and 

even cosmetically you know, even parts are changed just so that it looks like 

a new actuator…” (VC3 Materials Manager).  The additional physical quality 

attributes, which were provided on the actuators, were provided to preserve 

and enhance ValveCom’s brand.  For example: “the actuator is re-sprayed 

using the same powder-coating, we can’t really reproduce that without 

changing the cases, so that is touch-up powder, but with the same wet spray 

that we would use you know for the same rail covers and things like that, but 

they do come out as cosmetically they do look as new, we change the knobs 

on them and things like that, because plastic fades, it’s just those little extras, 

if you like, that we do for OilCom.” (VC4 Operational Co-ordinator). 

Figure 26: Product attributes average combined intricacy score for Case 1 

(Likert scale results) 

The product performance quality attributes ValveCom was required to 

measure were the technical aspects of the retrofitted actuator.  The specified 

actuator performance quality attributes focused on ensuring the retrofitted 

actuator passed the on-site performance tests.  The performance tests are 

designed to ensure the products are fit for purpose.  The attributes that were 

measured were designed to ensure that the explosion proof (ATEX) 

certification was awarded on completion of the contract.  The measures were 

designed to test the functionalities of the actuator when it was operational, 

specifically its flame path and tested for zero defects.  Figure 26 illustrates the 

empirical finding of the questionnaire survey.  The quality attributes that were 
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required for the retrofit contract were ValveCom’s standard specifications.  

However, the retrofit contract specified that on completion of the contract the 

retrofitted ‘A’ range actuators will be issued with a 12 month guarantee.  

Though ValveCom issued the 24 ‘A’ range actuators each with an 18 month 

warranty for not additional cost “…on completion of the retrofit of the ‘A’ range 

it’s issued a full warranty on it for 18 months” (VC1 ValveCom’s Managing 

Director).  OilCom’s Consultant Engineer who was sub-contracted to work on 

the OilCom’s retrofit contract had left the consultancy firm.  However OilCom 

currently engaged over 20 Consultant Engineers across the UK from the same 

firm.  OilCom’s Senior Project Manager confirmed that the current process was 

the process used to hire the Consultant Engineer on the OilCom retrofit 

contract and arranged a telephone interview with Consultant Engineer who 

had previously worked on OilCom’s site where the Retrofit and subsequent 

health-check contract was awarded.  However OilCom’s Consultant Engineer 

employment was during the health-check contract phase and not during the 

retrofit contract.  The Consultant Engineer provided an overview of the firm’s 

sub-contracting process.   

“I'm subcontractor specifically a consultant engineer working for the 

company on specific projects or sites and therefore my standard 

contract is negotiated based on the ICHemE subcontracting guidelines.  

The yellow book aka the sub-contracting guidance states clearly that 

quality assurance is now widely accepted internationally and is 

mandatory in the manufacturing and construction industries.  Therefore 

my subcontract included quality assurance and validation section, with 

a tabled list of responsibilities that are clearly allocated to me the 

consultant and those allocated to other parties involved in the project 

which included, the contractor, purchaser and the supplier of the PSB.  

The Quality assurance and validation section also includes the 

qualifications activities which took part and when these were completed 

and provided detailed documentation on all the checks I carried out 

during the project, to ensure all standards were maintained as specified 
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and any work I completed can be traced back to me, if audited or 

required.” 

(OC5 OilCom’s subcontracted Consulting Engineer) 

ValveCom QAS is designed to monitor and manage three core elements: cost, 

time and quality.  The quality elements of the QAS focused entirely on the 

product quality attributes of the PS offering: 

“What we consider when measuring quality, specifically product quality 

are three things, time, cost and quality the triangle.  The quality of the 

product is what we looking at when failure occurs we have to measure 

at this and will this is done by filling in a non-performance report.  This 

report is put onto system, which enables spares to be dispatched or 

triggers the ordering of replacement parts.  The replacement parts are 

sent out by the factory and in terms of quality we then have to look at 

what caused the failure and if it occurs within the warranty period, which 

is typically 18 months for us however the retrofit contract the failure or 

breakdown did not apply, so we were then at the mercy of the suppliers 

for the replacement parts.  It was agreed that an inspection of all 

actuators would be conducted to identify what replacement parts would 

need to be ordered before actuators were taken off-line and rebuilt.”

(VC3 Materials Manager) 

Role of Service quality attribute in assessment of PS quality – Main Case 
1 

ValveCom’s retrofit contract which was issued by OilCom did not specify any 

service quality attributes for either the service experience or the service 

outcome as illustrated in Figure 27.  However, when the interviewees did 

provide evidence of the service quality being provided it actually related to the 

physical product quality attributes. For example when the interviews were 

asked to provide examples of service quality responses included: “the level of 
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service and product quality is above and beyond the contractual requirements”

(VC4 Operational Co-ordinator), and the actuator will “look as new, we change 

the knobs on them and things like that, because plastic fades, it’s just those 

little extras… that lets the customer {OilCom} know we are the best” (VC3 

Materials Manager).   

Figure 27: Service attributes average combined score for Case 1 (Likert 

scale results) 

Conversely, reactive service quality attributes were recorded by ValveCom 

following a service or product failure occurrence.  Reactive service quality is 

an approach of providing a service in response to failures as they occur.  

ValveCom’s Quality Manager explained that: 

“We do not have any formal service quality measures in place or have

any service models implemented at this time.  We don’t capture any 

positive service outcomes when they happen.  The only formal reports 

relating to service quality tend to be negative experiences in the form of 

formal complaints or emails, which are normally emails sent to myself 

or forwarded to me by the engineers or reported verbally while on-site 

to their line managers, who sometimes will report them to me if they 

cannot be resolved easily or have any cost implications.  I log these on 

an internal database that this is only shared within my team {operational 

co-ordination} and not across the company {ValveCom}.  The only 
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reporting done with these reports is to check annually the number of 

complaints a year we log, which is reported to the senior managers.” 

(VC5 Quality Manager) 

ValveCom’s service quality reports were not being scrutinised and the 

processes to manage the quality of the service outcome and service 

experience was informal and segregated, as only the Quality Manager was 

viewing the reports.  The reports provide details of the failed product and 

operational environment of the product.   

Case 1 Product and service quality 

Surprisingly, all case 1 interviewees from ValveCom and OilCom stated that 

service quality attributes were not formally measured as part of the retrofit 

contract.  Correspondingly, all the quality metrics discussed by the 

interviewees focused on the assessment of the physical product and the 

product performance during the installation phase of the contract and the 

quality metrics specified for the completion of the contract similarly lacked any 

service quality measures.  The interviewees were questioned specifically 

about their knowledge of the company’s product quality measures and service 

quality measures, which included providing details of how they combined.  The 

majority of the interviewees stated that no service quality measures existed, 

while those that acknowledged their existence specified that they were discreet 

and managed as separate elements and not part of the PS offering.  The 

empirical evidence clearly suggests that during the lifecycle of case 1’s PSB 

the service and product quality attributes are unconnected, as the service 

quality attributes are not measured or monitored by ValveCom’s QAS.  The 

service component of the PS offering was considered as an entirely separate 

activity, which was managed by isolated processes and do not form part of the 

assessment of the quality of the PS offering.  However interviewees expressed 

the desire to measure certain attributes of service quality, specifically the 

service outcome attributes (Figure 27). The service quality elements of the PS 
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offering were not measures as they were viewed as competitive to the product 

quality attributes already being measured. Furthermore the service and 

product quality measures were considered as detached choices that actually 

counteract one another and were not complementary. 

Even when a failure occurred the captured breakdown data was only 

investigated when the same failure was reported to occur on a product multiple 

times.  Specifically “…5 incidents occur or expression of concern are reported, 

we will start an audit or if we’ve got the same issue reported from two different 

sites because then that’s obviously suggest to us there could be something 

else going on…” (AC3 Material Manager).  However the data captured is not 

currently used to improve the PSB provision or prevent failure occurring, 

though the senior managers providing and buying the PSB desired to 

scrutinizes this data in the near future. 

Role of Product quality attribute in assessment of PS quality –Main Case 
2: ActuatCom’s framework agreement issued by PowerCom 

The physical product attributes of the PSB were clearly specified and detailed 

the quality of the valve actuator.  For example ActuatCom’s Services and Site 

Project Manager explained that “even the powder coat colour is detailed for 

each site and the same colour is required for any overhauled or replacement 

parts that were issued to PowerCom’s sites” (AC4 Services and Site Project 

Manager).  The product performance attributes of the PSB were critical as the 

Power station’s operation required the minimum expected life of all actuators 

of 5 years.  An optimal range was specified for the technical aspects of the 

valve actuator and the ongoing maintenance schedule was required to ensue 

these ranges were adhered too.  PowerCom conducted regular on-site 

performance tests to ensure that when required the valve actuators could 

operate at full load for extended periods of time.  The performance tests were 

also conducted whenever a new actuator was installed and spot checks were 

conducted and included an acceptance test, which was critical to the actuator 

being certified for operation.  An acceptance test was critical to test the build 
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confidence of the actuator and demonstrate the plant boiler shutdown process.  

The requirement for physical product attributes of the PSB were wells 

established and could clearly be defined by both ActuatCom’s interviewees 

and PowerCom’s interviewees (Figure 28).  PowerCom’s project manager 

explained that: “ActuatCom might need to change 90% of an actuator during 

the refurb so that’s what we need them to sometimes… …to build, rebuild 

something that’s really completely beyond economic repair, but if we need 

them they will do it for us as we need it” (PC3 Project Manager). 

Figure 28: Product attributes average combined score for Case 2 (Likert 

scale results) 

The product performance attributes of the PSB were specified by metrics 

which focused on the industry standards.  The Health and Safety Manager 

stated:  

“… [the quality responsibilities] are ISO 9001, and we are also have 

OSHUR 180001 on the Health and Safety, so I am responsible for the 

quality and health and safety management systems and everything else 

that goes with it; so really establishing procedures where we need them, 

making sure that we have good records, doing training, collaboration, 

the things that tend to go with that.  [We are] also involved obviously in 

qualifications of suppliers and handling customers and customers 

complaints, so non-conformance reports and trying to resolve those 

through a … corrective action process [are our duties also]’.  
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(AC2 Quality, Health and Safety Manager) 

Role of Service quality attribute in assessment of PS quality – Main Case 
2 

The service quality metrics identified in case 2 ActuatCom’s framework 

agreement issued by PowerCom were primarily subjective quality measures.  

The service outcome and the service experience attributes were an integral 

part of the integrated PS offering by the interviewees.  However the formal 

requirements to measure the service experience was low, whereas the 

measures for the service outcome were high as illustrated in Figure 29.  

ActuatCom’s interviewees discussed metrics to measure PowerCom’s

experience during the exchange and the manner in which the exchange 

occurred but not evidence of the service processes or metric to measure the 

provision was provided. 

Figure 29: Service attributes average combined score for Case 2 (Likert 

scale results) 

The importance of providing a high quality service experience was recognised 

by ActuatCom.  The general manager stated that: 

“…we won an (utilities) account, and the success of it is largely down to 

the service engineer that we’ve got responding to calls, and the way 

that he is, just his whole personality, it [largely] comes from initially 

selling it from this end; then when we deploy the guy to site and he is 
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creating a relationship with the end customers,… it’s got to the stage 

where certain end customers will phone him directly and try and plan 

service working with him, which is pretty difficult to do, but we are 

looking at ways.  If that is what the customer wants to do, then that’s 

the way they want to do it… [and] we will do it.”

(AC1 General Manager) 

However, ActuatCom did not formally train or measure the service outcome or 

service experience being provided by their employees.  ActuatCom’s quality 

assurance system for capturing service quality data was almost non-existent 

and inadequate.  ActuatCom’s health and safety manager stated, “our service 

group [is] not possibly as disciplined as some of the other groups, and for the 

last 18 months, we have been encouraging them to report things properly, and 

the system that they use is not ideal; it is an Access database” (AC2 Quality, 

Health and Safety Manager).

The general manager expressed concern about the lack of focus on the service 

quality, stating “…so for me, as a business side, I don’t think we are totally 

structured in the correct way to attack the UK market… where we should play 

our aces” (AC1 General Manager).

Case 2 Product and service quality 

The structure of the case organisation suggested that service quality was an 

integral part of the case’s ethos.  The case’s own website cited that it is “…a 

complete service company.”  However in actuality the predominate focus of 

the organisation quality practices was still firmly embedded in measuring 

product quality attributes.  For example responses about processes to 

measure the PS offerings quality were purely focused on product quality 

measures, and when questioned about service quality process, the response 

shifted back around to the robust product quality.  The researcher asked: 
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‘The quality (measures, standards and process) we are talking about 

are all … [involved] with the product side of it.  Do you deal with any 

quality (measures, standards and process) on the service side at all?’

ActuatCom’s health and safety manager’s response was as follows:

“We may have complaints related to the service that we have been 

providing.  I have to be honest in that the majority, this tends to come 

back around to product issues.  I don’t think we necessarily capture 

when we have issues with our service process… I don’t see that we get 

any feedback from them.  If they are very unhappy-- yes-- but maybe 

there are things that we could improve, but we don’t really tend to get 

complaints of that nature.  It’s more specific to-- well you came to install 

this product, [and] the product didn’t work-- rather than…the process 

through which we deliver through the service.” 

(AC2 Quality, Health and Safety Manager) 

Case 2 provided evidence that a certain level of integration was occurring 

between the functional and technical quality metrics, which were apparent in 

the later phase of the contract.  The expansion of the QAS to include the 

management of the service quality aspects in the form of an access database, 

which was developed log service complaints, reflects the attempt to integrate 

PS quality.  However the QAS focused on service outcome and not the service 

experience aspect of service quality. 

“In terms of, these are kind of known documented pre-corrective actions 

and corrective issues, depending on the industry in which they are 

operating and precisely which bit fails first.  The honest truth is we are 

not sophisticated about that as I would like to be, partly because it’s 

actually quite difficult to collect data.”

(AC4 Services and Site Project Manager) 
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Role of Product quality attribute in assessment of PS quality –Main Case 
3: ManfCom’s framework agreement issued by WaterCom

The empirical findings of case 3 revealed that ManfCom measured the level of 

quality of the product aspect of the PSB provision through a non-conformance 

reporting (NCR) web based system.  ManfCom’s Director of Services stated 

“… in terms of the product quality then there’s an engineer here by the name 

of {MC2} who is a Quality Manager, okay, but that is product quality not service 

quality, so what they are measuring and guaranteeing is the product…no 

measures {are used} for the service quality…”.   

The product performance attributes of the PSB that were measured were 

greater than the physical product attributes required for the PSB as illustrated 

on Figure 30.  The product element of the PSB was the electric IQ intelligent 

actuator, which has an expected lifespan of over 40 years.  The product 

performance metric included the “product availability, disruptions, eco-

efficiency and reliability” (MC3 Production Manager) and the NCR was the only 

system available to monitor the quality of the product during the product’s 

contracted lifecycle.  ManfCom’s Quality Manager explained the functions of 

the quality department and how they interact with their client base, which 

includes their customer WaterCom: 

“Anyway going back to the quality and the customer-facing aspects I 

will just outline the quality.  We are very much I used to the motor 

industry metaphor there as well because we have a very similar 

business in terms of models in some in some ways.  The motor industry 

designs a car then makes the press tools for the fundamental body shell 

and then buys everything else.  They specify it but they buy, but they 

buy all of and specify that they don’t make it which they probably painted 

in house and then bolt all the goodies onto it.  We don’t even make the 

body shell we specify the body shell which is a casting in our case, and 

we even sub-contract that so our suppliers are extremely strategically 

key to our product, to the quality of our product and to the performance 
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of our product.  And I have a Quality department which including me is 

12 strong and I estimated that half of that department is supplier-facing 

all the time.  It’s not necessarily 6 of the 12, but its 3 of the 12 and parts 

of all the others at different times and in terms of man hours I would 

suggest it’s that that kind of proportion which indicates just how 

important the supplier base is to us.”

(MC2 Quality Manager) 

ManfCom processes for managing and monitoring the quality of it PSB focused 

nearly exclusively on the product provision (Figure 30) as outlined by the 

Quality Manager:  

“The other things where we have a major input obviously is internal 

monitoring, monitoring of production meeting monthly, is it alright, is the 

internal defects review (IDR) which is lovingly referred to as the IDR 

where we look at all the issues in production, the bulk of which tend to 

be supplier related and we look at those and we look at the production 

related faults and we analyse those to route cause.  The supplier quality 

engineers take information back to the suppliers and feed it back into 

the corrective action loop and the team leaders do the same issues for 

the in-house issues.   

So we have big focus on the internal processes with the internal defect 

review and we also have several measures in terms of customer-facing, 

and one of them is the external defect review and another acronym for 

you NCR’s.  NCR stands for Non-Conformance Report and the whole, 

all of our database is really managed from NCR reports and we use the 

same system for supplier issues, in-house issues and field issues.  It’s 

all one giant database which is web-based so you can literally if you 

have got access codes and permissions and you are a recognised user, 

you can use an NCR anywhere in the world and they do, so we look at 
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NCR data for suppliers, we look at NCR data for internal defects and 

we look at NCR data for field defects.”

(MC2 Quality Manager) 

The location of the product and its lifecycle stage changed the nature and 

purpose of the measures that were being applied by ManfCom to assess the 

quality of the product element of the PSB. 

“The field defects tend to be of a different nature to the internal defects, 

we tend to sift out the component faults and manufacturing problems 

with the internal controls, when they get into the field, it tends to be early 

component failure or design issues which come to light, so there tends 

to be a little bit of a different pattern of the failure modes in the two 

environments.  I’ve got one particular guy who looks after all the 

analysis of the field faults but several of them that are customer-facing 

in terms of making sure the customer’s product meets its expectations 

and that we do the appropriate things if it doesn’t, but one particular guy 

looks after the analysis of the reports that we are getting from the field 

categorising them, understanding them, route cause analysing them 

and then agreeing robust corrective actions in-house, there with the 

design team, with the Supplier Quality Engineers whoever it may be, 

that the process owner of the route cause for in the field.  Now as a 

Quality department we have relatively little direct contact with the 

customers.”

(MC3 Production Manager) 

The structure of ManfCom and the established role of the quality department 

influenced the importance placed on the product element of the PSB provision 

as illustrated in Figure 30, whist a lack of attention was focused on the service 

quality aspects of the provision as illustrated in Figure 31: 
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“ManfCom is as you know a pretty substantial international presence, 

actually it’s quite I think, it’s quite phenomenal, given that we are not 

actually not such a huge company and across the globe is 

extraordinary, and we have offices in I can’t remember how many 

countries, it’s an awful lot and it’s in the order of 50 odd, they are either 

a direct office or an agency pretty much anywhere you might want to 

buy or use a ManfCom Actuator there’s somebody to look after you in 

your own country, in your own language which I think is a huge part of 

our success.  I think the fact that we are present on the ground wherever 

the end user might have a requirement is very keen and that we can 

respond accordingly and MC1’s input is very significant.  

(MC7 Division Buyer) 

Specifically the organisation emphasise was focused on the product’s 

performance: 

“…most important is product performance, we are analysing that, we 

are responding to it on a day-to-day basis to make sure that the end 

user customer is being looked after and then we do the background 

analysis, as I say and identify the key areas which we need to address 

to resolve field issues.” 

(MC2 Quality Manager) 

Furthermore, the processes enacted to measure and monitor quality focused 

entirely on the product aspects of the PSB quality.  The data that was captured 

in case 3 was analysed by the quality department to look for patterns of failure 

and overseen by the quality manager (MC2 Quality Manager).  Notable the 

quality department had no direct communication channel with WaterCom: 

“…and so as a Quality department our interface with the outside world is 

usually second-tier because it’s usually through a ManfCom office or an 

approved agent and they are giving us information typically through the NCR 

system but obviously also through other communication means sometimes it 
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can be an email, phone calls or someone stopping me to tell me something 

when I’m out and about on the factory floor” (MC2 Quality Manager).

Predominately the mechanism for the data capture was the (NCR), which are 

completed when a failure or breakdown is repaired by a service engineer or 

when planned or routine maintenance is undertaken.  However the data 

captured by the data logger is not used or downloaded either by ManfCom or 

WaterCom.  Furthermore both companies stated that they did not intend to or 

have any plans in the pipeline to utilise this data in the near future:  

“The fulfilment of the contract and not the improvement of the actuators 

is our goal, so if ManfCom wish to use the data logger data to measure 

its performance we will leave it to them, we need to know that the 

actuators are working and operating at optimum level; if they are in great 

nick then we are happy, its one less thing we have to manage”.  

(WC2 Business Growth Co-ordinator) 

Figure 30: Product attributes average combined score for Case 3 (Likert 

scale results) 

Role of Service quality attribute in assessment of PS quality – Main Case 
3: ManfCom’s framework agreement issued by WaterCom

The initial 3 year framework agreement and the ongoing contracts did not have 

extensive service quality measures.  The only information that was captured 

relating to the assessment of the quality of the PS being provided by ManfCom 
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was currently through the NRC system, which required a report to be 

completed for any reported fault.  ManfCom’s senior management team were 

developing a bespoke service quality system:  “… {MC1 Division Director } and 

his team are looking at an extremely comprehensive software system, which 

in many ways mirrors the NCR system… … system which he can use to drive 

through service and yes we are expecting quite a lot of interesting data to come 

from that but that’s on the horizon rather than immediate.” (MC2 Quality 

Manager).   However even though formal service quality measures do not 

currently exist for the WaterCom contract ManfCom’s Operational Manager is 

confident that a level of high service is being provided as he states that “…the 

outstanding customer’s retention, is the sign of a good quality service…” (MC4 

Operational Manager).  The data collected was the process and time required 

to fix the reported fault and not the quality of the service provision.  However 

“…while the service element was not formally or directly measured…” (MC9

Production Planner) informally the quality of the service recovery process was 

tailored to each fault as explained by ManfCom’s Quality Manager:

“it depends on the existent of the problem as well, if they are one-offs, 

we probably wouldn’t focus that much attention on you know, doing an 

investigation, but … our response would be catered towards the level 

of concern […] to ensure that WaterCom is happy with us” 

(MC2 Quality Manager) 

ManfCom only measured Service Outcome when a service failure occurred 

however the service division of ManfCom was developing a bespoke service 

quality system, which will enable the capture and analysis of service quality 

data.  Initially, the system was due to be launched in the summer 2010, 

however, due to “…strategic shift in priorities” (MC2 Quality Manager) by 

senior management of ManfCom “the implementation and testing of the 

system is still on hold for the foreseeable future” (MC2 Quality Manager).  

Currently, senior management are only focused on NCR, which “only have to 

be completed for repairs carried out under warranty” (MC3 Production 
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Manager).  However, the aim is that all PS issues are monitored and “ideally 

an NCR would be completed by engineer for all call outs and would assess 

both the quality of service and product” (MC2 Quality Manager) in the future. 

Figure 31: Service attributes average combined score for Case 3 (Likert 

scale results) 

Case 3 Product and service quality 

The empirical data collected illustrated that the quality measurements that are 

used to measure the PSB elements of the WaterCom framework agreement, 

which is provided by ManfCom focus purely on the product aspect of the PSB; 

although they are providing the service element of the PSB and service 

outcome quality is considered important during service recovery process. A 

notable factor was that the customer WaterCom did not required any 

information or a report on the level of service that was being provided by 

ManfCom’s service engineers, even though it was specified in the contract 

when a failure occurred: 

“…the quality measures we monitor include the performance and 

downtime of the actuators, the service quality is high but that an 

expectation not a standard we require…” 

(WC3 Contracts Engineer) 

The lack of service quality measures to assess the PSB quality can be 

attributed to the traditional manufacturing focus and culture of ManfCom, which 
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was underpinned by the lack of attention from both WaterCom and ManfCom 

senior management.  The separation of the product quality attributes and the 

service quality attributes was clearly evident and reinforced by the strong focus 

of the empirical finding for both organisations, which viewed quality generally 

as the contract effectiveness and the product performance. 

Role of Product quality attribute in assessment of PS quality –Main Case 
4: ShipCom’s fleet service agreement issued by GuardCom

The product quality measures were very simple and were fundamentally based 

on a warranty agreement to: “repair or replace a unit as necessary within the 

specified period of time” (SC2 Systems Engineering Manager).  The product 

measures were assessed through the KPI’s scheme and were managed by 

PBC, which ensured that the operational days were obtained.  Figure 32

illustrates the level of product quality measures required for case 4, which are 

lower than the service quality measures illustrated in Figure 33.  The contract 

tendered was commercially confidential, however the specification of the 

tendered contract was for requirement: “We were asking for availability, just it 

we set out a number of days we wanted right, and that’s what we said in the 

contract tender”. (GC2 Contractor Logistic Support CLS Supervisor).  The 

KPI’s are agreed as part of the fleet service agreement:

“...in order to manage them and in order to make sure they are 

delivering what we want them to deliver, …so we need to be flexible in 

our approach to KPI’s and we need to be able to inject KPI’s or remove 

KPI’s as we see the work progressing and as we discover issues.”

(GC1 Contractor Logistic Support CLS Manager) 
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Figure 32: Product attributes average combined score for Case 4 (Likert 

scale results) 

Role of Service quality attribute in assessment of PS quality - Main Case 
4 

The empirical research found that the current quality measures in the 

GuardCom cases were designed to capture data relating to ShipCom’s 

expectations of GuardCom service provision and the completion times of a 

task (Figure 33).  Specifically, the KPIs scheme is designed to ensure that the 

contracted operational days are achieved.  The CLS Manager explained that 

“…it is all well and good for us in GuardCom to say, well we want to retain the 

off-def one, so the stick to beat you up with, but we want to measure all these 

other things and if you don’t perform on these we are going to take even more

money off you, that’s not fair and it’s not right and it’s not in the spirit of what 

we wanted to do, so what we said to ShipCom was that we will develop these 

KPI’s….” (GC1 Contractor Logistic Support CLS Manager).   

Figure 33: Service attributes average combined score for Case 4 (Likert 

scale results) 
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Case 4 Product and service quality 

This section explores the extent of the service quality attributes 

complementary and/or substitutes in any assessment of PS quality in case 4.  

Case 4 measured the product and service quality attributes of the PSB as 

separate elements.  The current quality measures used by GuardCom for the 

ShipCom Fleet service agreement are numerous.  However, the focal tools 

used for measuring quality during the lifecycle of the agreement are the Key 

Performance Indicators (KPIs) scheme.  …the current categories of KPI that 

we have developed and the way it works is that from each one of these KPI’s 

under the partnering regime… …are not an end in themselves, they are the 

method by which we ensure that the criteria that we are after is being 

measured properly.” (GC1 Contractor Logistic Support CLS Manager). 

Case 4’s quality measures were used to calculate costs and service 

performance, whilst ensuring that ShipCom provide the contracted operational 

days required, which is achieved via the KPIs.  “…you can see each one {KPI} 

has got that in effect has got 3 steps to it.  work is that we set a target okay, if 

ShipCom meet that target nothing happens, The way those 3 steps there is, 

there’s no service credit, everybody’s happy, right okay, if ShipCom perform 

above that level we will give them service credits alright, if they perform below 

a level we will take more service credits off them.  So that’s the way it works.”

(SC2 Systems Engineering Manager).   

The data that is captured via the KPIs scheme is analysed and used to revises 

KPIs for the fleet service agreement.  For example, “we have now reached a 

level with this maintenance information system where it is okay, it’s running, 

there are not many requests for change being raised, and this KPI in effect has 

now served its purpose.  To such an extent that I have agreed with ShipCom 

that because in effect they can meet this KPI like falling off a log, and they can 

take that in the scheme, there is no point now, in having it.” (SC1 Project 

Contracts Manager).   
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4.5.2. With-in Case Analysis (RQ2): How are objective (e.g. weight) and 
subjective (e.g. aesthetics) criteria combined in assessments of 
PS quality? 

The literature identified objective product quality dimensions as conformance, 

durability, features, performance, reliability and serviceability.  Whereas the 

subjective product quality dimension often included the perceived image of the 

brand image and the products aesthetics.  Researchers propose that service 

quality can be considered as an addition to product quality whilst being a 

contrast to it.  However the measures used to gauge service quality 

dimensions are unambiguous and vary depending on the contexts and priority 

of the customer evaluating both the objective and subjective service quality 

dimensions.  Subjective quality dimension involve assessing the processes, 

metric typically evaluated the characteristics of the provision for example using 

the SERVQUAL method.  Alternately, the subjective quality dimensions can be 

judged by applying the CIT, however the most cited method in the Service 

quality literature is the SERVQUAL method and frequently the objective and 

subjective measures are assessing an element of the customer’s satisfaction.

Objective service quality attributes include assessing quantifiable measures 

such as service failures, returns and customer complaints.  The objective 

quantifiable service quality attributes often are referred to as secondary 

measures, whereas primary measures included direct observation and 

judgement of the service being provided.  For each case the subjective and 

objective quality measures were identified and explored to determine how or if 

they are combined when assessing PS quality. 

Main Case 1: ValveCom’s retrofit contract issued by OilCom

Physical product quality attributes were all measured by the PSB provider 

before the product was installed at OilCom’s site.  Although the product 

performance quality attributed were predominately measured once installed 

and were assessed jointly by OilCom and ValveCom.  The empirical finding 

demonstrated that no subjective service attributes were measured by either 
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OilCom or ValveCom.  In actual fact the empirical finding illustrated that no 

service quality measured were assessed at any stage of the PSB contract by 

either OilCom or ValveCom.  Expressly no evidence of any service outcome 

or service experience attributes being measured formally or informally could 

be identified from the empirical data.  Conversely both the PSB buyer and the 

providers’ senior management interviewees stated that in the future measuring 

service quality may potentially be a consideration and expressed a desire to 

incorporate and implement service quality measures: “we don’t have any 

service quality levels in place at the minute but we have considered their 

benefits but we can’t invest in there development at the moment” (VC1 

Managing Director).   

“ValveCom customer service is great but I don’t think we have any 

mechanisms to measure it, when it goes wrong and it reported up to me 

if I think it required my intervention, I fire off an email and it normally 

remedied without any issues and I can’t recall of a repetition of an 

incident ever occurring… …we don’t have a regiment system to report 

service levels however it’s something we might explore…still we need 

to focus on what we can actually measure”.

(OC3 OilCom’s Project Delivery Manager) 

The empirical findings of case 1 highlighted that both ValveCom and OilCom 

were measuring only the objective quality measures, which focused purely on 

product quality criteria of the PSB.   

Main Case 2: ActuatCom’s framework agreement issued by PowerCom 

ActuatCom’s had to meet objective and subjective quality criteria as specified 

in OilCom’s framework agreement.  ActuatCom generally considered that the 

objective quality measures related principally to the physical product 

measures.  The subjective quality measures were all measured on site by the 

buyer of PSB, which also considered that the service experience standards 

were an essential element of the PSB.  Although, the empirical findings 
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illustrated that no formal criteria existed relating to measuring the quality level 

of service experience being provided by ActuatCom.  The service outcome 

criteria were measured by PowerCom on their site and were consider by 

ActuatCom as unreliable as the measures were highly subjective.  The 

objective quality measures are regulated by ActuatCom’s QAS:

“…its done through QA system, suppose it’s done as an automatically 

but that’s obviously in its infancy, that means while the disciplines have 

to be maintained our end first, it certainly what happens is the parts are 

on order and they will actually progress these parts and what AC3 

{Material Manager}, so what he does is on a weekly basis, we send out 

what’s called an order book which is a list of the parts that are 

outstanding from the supplier and then we go through a particular items 

on there make the necessary, so in green where the supplier so we can 

meet those dates, an impact on the original date, but we changed those 

anyway but if you don’t do that and then they come back unfortunately 

the guy that it has happened but if you are speaking to AC2 {Quality, 

Health and Safety Manager}, she measures that AC2 but she measures 

the supplier’s performance, both quality, rejects, and they also do the 

delivery dates and they will send that, send that mostly on a monthly 

report says you are now at this date.”

(AC1 General Manager) 

Surprisingly, the review of extant literature highlighted the lack of empirical 

research, which investigated the impact of the customer on the relationship 

between quality practices and quality performance.  Fynes and Voss (2002) 

literature review discuss the role of the supplier, however the conflicts focused 

on the quality measured from the standpoint of the customer and provider is 

unexplored.  The conflict arose as the both parties did not considered the 

quality attributes as “necessary components” (AC2 Quality, Health and Safety 

Manager) and viewed the measures inappropriate to ascertain the level of 

quality.  
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Main Case 3: ManfCom’s framework agreement issued by WaterCom

WaterCom did not require that ManfCom attain any level of service quality, as 

the framework did not specify any service outcome or service experience 

standards.  The subjective quality criteria focused solely on the product 

attributes except when a failure occurred, when WaterCom expected a high 

level of service outcome to be provided by ManfCom, although these 

standards were not formally documented. 

The objective criteria were associated essentially with physical product 

measures and these were measured by PSB provider, subjective service 

quality criteria were not measured as they were considered “too vague” (MC2

Quality Manager) and “difficult to define” (WC3 Contracts Engineer). 

Main Case 4: ShipCom’s fleet service agreement issued by GuardCom 

The objective criteria required by GuardCom were specified in the fleet service 

agreement and the KPI scheme, which are agreed regularly with ShipCom.  

The metrics included both product and service attributes, although service 

experience was not formally measured.  The objective quality measures were 

managed on the ships by a QAS: “on board the ship we have a maintenance 

information system, which is the heart of the ship” (GC2 Contractor Logistic 

Support CLS Supervisor).  The data captured by the QAS measures both the 

objective and subjective quality requirements of the PS offering.  “The 

maintenance information system {QAS} is a generic system that we have 

installed in all our ships not just GuardCom’s ships… … but it’s been enhanced 

and ungraded to manage the KPIs on GuardCom’s fleet {ships}” (SC3

Procurement Engineering Capability Manager).  The QAS is utilised by 

GuardCom and ShipCom to assess the performance of the KPIs: “the 

maintenance information system is owned by ShipCom and is mainly an off-

the-shelf system” (GC1 Contractor Logistic Support CLS Manager), which 

informs the “ships’ staff when they have to do maintenance, they have to report 

you know when they demand the stores and things like that” (GC2 Contractor 
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Logistic Support CLS Supervisor).  Although both subjective and objective 

quality measure existed the objective criteria were considered essential and 

the subjective measured were considered as “nice to have but not essential” 

(SC2 Systems Engineering Manager).   

The PSB provider also considered that the subjective measures were more 

critical than the subjective measures however the service outcome criteria 

were regarded as essential while the service experience were aspirational: 

“…we would like to integrate more service assurance based quality measures, 

which would capture data on courtesy, empathy, friendliness, integrity and 

process excellence” (GC1 Contractor Logistic Support (CLS) Manager).  The 

subjective metrics are essential and are implemented to ensure: “…we are 

achieving excellent performance and the KPIs are those that are actually 

required to achieve this, they are vital and are product centred mainly…” (SC1 

Project Contracts Manager).  ShipCom and GuardCom work jointly to agree 

both the subjective and objective quality metrics to ensure that the availability 

levels are achieved: “We have been going for 7 years… …our availability 

figures have never dropped below 98.5%.” (SC2 Systems Engineering 

Manager).  The metrics to measure the PSB are dynamic and change through 

the elongated contract.  For example: “another service quality measure that 

might also be measured in the future is employee satisfaction, however these 

are ideal measures and not penitent or a priority at this stage of the lifecycle” 

(SC1 Project Contracts Manager).

GuardCom use the quality data to improve the service being provided and: 

“…what we do once a year and we not only count these levels and try 

and obviously drive them up if ShipCom if have performed because we 

are after continuous improvement all the time, not only do we look at 

the levels but we look at the appropriateness of these, so it’s, so it can 

change.… Alright and that’s, and that’s the key, I can’t emphasis it 

enough, these are not, they are not, the be all and end all, what’s 

important is that you are measuring stuff which affects your overall 
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performance.  Okay, whether you meet these individual targets or it 

doesn’t matter a whole lot.” 

(GC1 Business Growth Strategy Manager). 

4.5.3. With-in Case Analysis (RQ3): What governance arrangements are 
used to manage PS quality? 

Main Case 1: ValveCom’s retrofit contract issued by OilCom

The retrofit contract is considered a traditional type of contracting approach 

that enacted inter-firm co-ordination.  ValveCom understood that the 

contractual governance arrangements for PS quality only related to the 

physical product quality requirements.  Unlike OilCom who considered the 

specification of the requirements of PS quality as a key function of the retrofit 

contract.  OilCom’s Commercial and Contract Manager, OilCom’s Senior 

Project Manager and ValveCom’s Managing Director had specific knowledge 

of the details of the contract.  However, the level of understanding of the retrofit 

contract specifications varied greatly amongst the interviewees.   

The interviewees were asked about the specification of the retrofit contract in 

terms of PS quality measures and how these measures impacted or influenced 

their work in the completion of the project.  OilCom’s Senior Project Manager 

was responsible for the retrofit project explained that:  

“The contract specified how we wanted the quality service level to be 

attained and achieved and the optimum performances of the actuators, 

the physical products.  This was a vital and crucial part of the contract 

when we put it out for bids and the quality assurance levels were not 

something that could be renegotiated with the winning bidder after it 

was tendered.” 

(OC1 Senior Project Manager) 
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OilCom’s Commercial and Contract Manager was responsible for drafting, 

negotiating and awarding of the retrofit contract to ValveCom explained that: 

“Quality measures are important to us and should be specified in the 

contract however this was not the case for the ValveCom retrofit 

contract as I recall the only specifications in relation to product quality 

are of those standards established by the manufacturing company and 

the regulatory body.  I'm unaware of any service quality measures listed 

in the contract only availability levels.  Saying that though all Health and 

Safety regulations and {OilCom’s} internal quality standards must be 

followed by all personnel, while on sites these are strictly enforced and 

details of accidents or non-compliance are confidential sensitive to the 

company and are not something I'm able to share easily.”

(OC2 Commercial and Contractual Manager) 

The retrofit contract was viewed as a way to showcase the skills and expertise 

of ValveCom to OilCom and ValveCom viewed the development of 

relationships with OilCom as paramount.  The bid for the OilCom Retrofit 

Framework tenure reflected this objective and was written by ValveCom’s 

Contract and Engineering Project Manager’s team.  ValveCom’s Contract and 

Engineering Project Manager who oversaw the bidding for OilCom’s retrofit 

contract explained that: 

“The functions of the contract were not to specify quality of service or 

product measures but to agree and address the specifications of the 

award.  The original tender was written with the underlying concept that 

it would be a way for us to enter the oil refinery market in the UK, which 

was very clearly conveyed to me by the Managing Director at the time.” 

(VC2 Contract and Engineering Project Manager) 

ValveCom’s Materials Manager unsurprisingly when interviewed about the role 

of the contract had for measuring PS quality, response focused entirely on 
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product quality measures and was unaware of any details or specification of 

the contract. 

“Quality of the products being provided are specified by industry and 

regulated ISO standards, these are physical requirements including 

inspection in process and final inspection of the physical product and 

it's performance levels… …These product measures cannot be altered 

and must be complied with to ensure safety of all parties involved.” 

(VC3 Material Manager) 

The service elements of the integrated PS offering had no contractual 

governance mechanisms specifying the level of service quality.  However it 

was observed that ValveCom had informal processes for the provision of 

service quality, though these were entirely relational in nature, undocumented 

and was not a formal requirement of the PSB contract.  ValveCom’s Quality

Manager stated that informal checks are regularly conducted to gauge the 

relationships the engineers have with their customers.  However this is an 

internal process and ValveCom does not assess their customers’ level of 

service experience or service outcome revived from ValveCom’s engineers. 

“The service quality measures we hold ourselves I don't think are 

specified specifically in a contract but we aim to provide a high level of 

customer service to our end clients and we do this through making sure 

they are happy this includes informally measuring the level of 

communication and friendliness of our engineers and checking they 

have good relationships and positive interactions with the clients they 

meet.”

(VC5 Quality Manager) 

Case 1 PSB provide ValveCom relied on a high level of contractual 

governance mechanisms throughout the PS offering.  Observations of the 

case did not present any evidence of relational governance or inter-personal 
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relationships existing.  Correspondingly, the interviewees from case 1’S PSB 

buyer OilCom’s only provided evidence relating to the existence of contractual 

governance metrics, which focused entirely on measuring the technical and 

verifiable quality attributes of the PSB:  “Our contractors are required to provide 

routine maintenance and retrofit the valves to automated process from the 

current manual operation and they must  ensure all 24  units are fit for purpose 

... the retrofit contract ensures that OilCom’s operational performance is high 

and safety standards are adhered to … fit for purpose and on time it the quality 

benchmarks” (OC2 Commercial and Contractual Manager).   

The measures used to determine the quality of the PSB by the buyer was 

described as being: “… fundamentally we gauge quality, by checking the 

contract was completed on or ahead of time and came in on budget … and a 

certificate or full Factory Acceptance Test (FAT) was issued …” (OC1 Senior 

Project Manager) specific quality measures for the service quality was not 

included, only detailed technical requirement for the product element of the 

PSB.  Performance of the service and its outcome was not viewed as an 

important element of the PSB contract, which was evidently reflected in the 

absence of metrics to measure the provision by both OilCom and ValveCom.  

However if failure occurred OilCom place higher emphasis on service quality 

for example: if the OilCom engineer upset someone or was late of course it’s 

an issue but does not impact on the quality of the retrofit contract if completed 

on time … but if it was completed late or over budget then we would certainly 

consider any and all events when negotiating the penalties, … we {OilCom} 

expect the highest quality service from them {ValveCom} it’s what they pride 

themselves on doing and it’s what we would expect, it’s not something you 

specify in a contract how polite the engineer was or their manner you expect 

them {ValveCom} to provide a professional service and that is a given” (OC4 

Project Lead).

Main Case 2: ActuatCom’s framework agreement issued by PowerCom 
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The contractual governance requirement of the framework agreement 

contained specific metrics, which defined the quality requirements for the 

products and services being provided by ActuatCom.   

“We always surpass the contract requirements so we know we will exceed 

customers’ expectations.  For example we know it will take a maximum of 

1 hour for an engineer to respond to an actuator breakdown on 

PowerCom’s site, so in the contract it states we will respond within 2 hour 

window.  In doing this we know that we always meet the targets and client 

is always satisfied with the service we provide.  We can do this as we know 

that our competitors do not carry the level of stock we have and we know 

that they don't have the level of expertise of our engineers so our work is 

always completed more quickly than them and that's one of the many 

reasons we are the market leaders.”

(AC4 Services and Site Project Manager) 

When describing the governance arrangements for managing the PSB 

ActuatCom’s General Manager stated: “…the relationships we have 

established with the {PowerCom} are critical to the longevity of the contract…” 

(AC1 General Manager).  This view was also reflected on the site: “we don’t 

worry about the contracted specifications we talk to PowerCom directly to 

establish what they require and that is what we do, their happiness is the 

critical thing not what a legal document states…on the rare occasion if it is very 

complicated I would tell them {PowerCom} I just need to get approval first then 

I would refer it to my boss {Material Manager} so they know why other work is 

on hold and flesh out any issues before we start” (AC6 Plant Engineer).  Trust 

was identified as a critical factor in the success of the PSB; critically this was 

intertwined with the management of the inter-personal relationships, to govern 

the flow of information between the PSB provider and buyer.  Inter-personal 

trust was identified as an important factor alongside relational and contractual 

governance mechanisms, which enabled open commination between PS 

provider and buyer.   
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Lastly, the empirical evidence illustrated that trust and cooperation were the 

relational mechanisms that enabled the provider of the integrated PS offering 

to make certain aspects of contractual governance of quality measure 

redundant, when utilising a PBC to provide the PSB.  The empirical finding 

showed the importance of creating and maintaining inter-personal trust, which 

was apparent in cases 2 and 4.   

Main Case 3: ManfCom’s framework agreement issued by WaterCom

The importance of the relationships developed through the provision of the 

PSB was described by ManfCom’s Division Director:

“Yes and you build a relationship as well.  I mean, the work, the day-to-

day, even though we do this training, it helps to sell our business, not 

just the service, but all the after care and all the projecting; I mean, 

recently with WaterCom, we did some training.  Within two months, we 

probably landed a couple of additional contracts for doing extended 

scope work, which we would not have ordinarily got.  {We have] three… 

contracts, ranging between £10k and £20k.  [So] that’s additional 

revenue, all because these guys have now got a bit of rapport with the 

sales team and they are phoning for advice where we are assisting, you 

know, and it builds a framework outside the maintenance and its 

building and extending bits and pieces.”

(MC1 Division Director) 

The Division Director explained the role of the framework agreement:  

“Even customers that have got frameworks-- the whole aim of the 

framework is [that] we want to improve the business sort of relationship, 

but our relationship [is] with our customers, to which to get a more 

efficient method of doing day-to-day business…so the theory is that you 

issue a framework to a customer; then they never really come to you for 
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a price again,[and] they just place an order in, or [it’s] the case then they 

would always come in for a quote, [and] we place orders on quotes.”

(MC1 Division Director) 

Case 3 when negotiating the contractual requirements for response times for 

service recovery events, to ensure that the service outcomes quality levels 

were exceed, ManfCom made deliberate strategic ‘macro’ decisions to ensure 

its success.  The response times agreed with WaterCom by ManfCom were 

greater than the maximum time required by ManfCom to respond, thus 

guaranteeing that ManfCom’s response time would never be breached.  

Critically, the termination of ManfCom’s framework agreement by WaterCom 

was a direct result of WaterCom acquiring the information and skills from the 

ManfCom’s site engineers.  WaterCom’s Contract Engineer explained that at 

the framework renewal meeting it was explained that,  “Our engineers were 

able to fix most faults themselves… …so we {Contract Engineer and Business 

Growth Strategy Manager} reviewed framework requirements… …and 

identified we had acquired the skills to carry out maintenance ourselves, so 

the framework was not renewed.” (WC3 Contracts Engineer).  The traditional 

contracting approach was a spares inclusive contract, which due to the 

structured contractual governance mechanisms and the resulting flow of 

information to the customer resulted in the termination of the contract, when 

due for renewal.  The flow of information from ManfCom to WaterCom enabled 

WaterCom to become an intelligent customer. 

Main Case 4: ShipCom’s fleet service agreement issued by GuardCom

The GuardCom contract specifies the number of operational days ShipCom is 

legally obliged to provide and outlines the penalties for not providing these 

days.  ShipCom’s Project Contract Manager explained that: “the contract is for 

capability and does not contain specifics on the quality of our {ShipCom’s} 

provision … the quality levels are agreed and set via the KPIs” (SC1 Project 

Contracts Manager).  The KPI scheme does enable the PSB provider and 
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buyer to negotiate annually the PS quality requirements, as the levels and 

priorities changes during the lifecycle of the contract.  GuardCom’s Contractor 

Logistics Support Manager stated that the role of the contract is that: “the 

contract was developed for the initiation of the project the commission phase, 

and during this stage of the lifecycle quality measures were used to select the 

suitable tenders whereas the KPIs scheme has been implemented to ensure 

the PSB is delivered (the life phase) and the contract will be used again during 

the decommissioning phase of the PBS” (GC1 GuardCom’s Contractor 

Logistic Support CLS Manager).  Furthermore both ShipCom and GuardCom 

considered the contract as a tool for dispute resolution or termination and the 

empirical finding demonstrated that is was not used for enforce day to day 

measures of PSB quality.   

“The inadequacies of the contract became very, very clear, very, very 

early on, and so almost within months of that … we {both ShipCom and 

GuardCom} discovered the contract was not workable.  Now at that 

stage, that was at the very start of the in-service phase of the ships ... 

we quickly had to develop strong relationships and create networks to 

negotiable workable solutions outside of the contract…”

(SC3 ShipCom’s Procurement Engineering Capability Manager) 

Whereas the framework agreement: 

“…tells you what ShipCom are responsible for and what we are 

responsible for, so you can see from this that pretty much what we’ve 

done is said to ShipCom we want you to totally support the vessel, so 

that all the spares, all the maintenance except for the day-to-day 

maintenance that we can get ship staff to do, all those things, do an 

upgrade, making sure the ships are classified that they are safe and 

everything else we have tasked ShipCom to do.” 

(GC1 GuardCom’s Contractor Logistic Support CLS Manager) 
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Trust and inter-personal relationships are critical to the success of the contract 

and relational governance is high to manage the provision of the PSB.  

GuardCom “…manage the contract, we obviously have to monitor how well 

ShipCom are doing that, we have to approve all the payments, pay the bills, 

because of course we pay a daily rate for each one of these available days 

that we are talking about” (GC2 GuardCom’s Contractor Logistic Support CLS 

Supervisor) but the contract does not specify the quality metrics.  For example 

the specific quality measures change within the phases of the life cycle.  

However, the tools used to measure the quality do not change.  Therefore 

when changes are required both GuardCom and ShipCom have to approve 

the new KPIs and the PSB quality measures: “are set out at the monthly 

meeting and agreed via a schedule using KPIs” (SC1 ShipCom’s Project 

Contracts Manager).   

The role of inter-personal and inter-organisation trust were identified as the 

relational mechanisms that enabled the provider of the integrated PS offering 

to make certain aspects of contractual governance of quality measure 

redundant, when utilising KPIs to provide the PSB.  For example ShipCom and 

GuardCom restructured and incorporated measures to ensure that the 

operational availably could be achieved when the contract was being breached 

by ShipCom: 

“This is developed to such an extent now that ShipCom have said to us 

well there is another contributing factor to delivering operational 

availability and that is manpower on board.  Now we went through, not 

so bad thing, because of the recession, but we went through a period 

whereby people were leaving the Fleet in droves and we have 

significant manpower gaps, well if we haven’t got the bodies on the 

ships in order to do the maintenance and that then again effect our 

operational availability, so what ShipCom has said, can we have a KPI 

which is actually measuring the manpower gaps.  There is no point in 
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us scoring it in terms of a KPI but it’s a measurement that we want to 

take.” 

(GC2 GuardCom’s Contractor Logistic Support CLS Supervisor) 

4.5.4 Summary of with-in case analysis 

The case data supported that trust and co-operation were essential and central 

components of relational governance (Lui and Ngo, 2004). Specifically inter-

personal trust is ‘the extent of a boundary spanning agent’s trust in her 

counterpart in the partner organisation’ (Zaheer et al., 1998, p142).   

The empirical data’s preliminary conclusions suggested that appropriate 

governance structures can be determined by the contractual relationships.  

The cases illustrated that as the contract approaches increased in 

performance measures used to managing inter-firm co-ordination (Traditional 

 Spares inclusive  Availability  Capability) the formation of inter-personal 

relationships and other relational governance mechanism tended to become 

more critical to manage successfully PS quality.  Table 80 summarise the 

governance mechanisms for the cross cases finding for the cases.   

Table 80: Data metrics captured for PSB quality measures via interviews 

and questionnaire survey responses  

Main Project 
Case Contract 

type as 
defined in 
Table 16

Governance measures

Company

Contract

Physical 
Product

Product 
performance

Service 
Experience

Service 
Outcome

1 ValveCom

Retrofit

Traditional Contractual Highly 
contractual

Not 
quantified

Not 
quantified

2 ActuatCom
Framework 
and alliance 
agreement

Capability Contractual Highly 
contractual

Low 
relational

Contractual 
and 
Relational



250 

Table 80: Data metrics captured for PSB quality measures via interviews 

and questionnaire survey responses (cont.) 

Main Project 
Case

Contract 
type as 

defined in 
Table 16

Governance measures

Company

Contract

Physical 
Product

Product 
performance

Service 
Experience

Service 
Outcome

3 ManfCom

Framework

Spares 
inclusive

Contractual Contractual Not 
quantified

Contractual
31

4 ShipCom

Contract 
and fleet
service 
agreement

Availability Contractual 
and 
relational

Highly 
relational and 
low contractual

Highly 
relational

Relational 
and 
contractual

31 Only enacted during service recovery 
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CHAPTER FIVE: RESEARCH ANALYSIS – CROSS CASE

5.1. Introduction  

In the subsequent sections of this chapter, the detailed analysis of the data 

across the main case organisations is presented.  The main concepts are 

analyses for each of the cases in a comparative approach.  Section 5.2 

addresses this thesis’ first research question; section 5.3 addresses the 

second research question and section 4.4 reviews the thesis’ third research 

question by reviewing the role of governance in managing PS quality offering.  

This second phase of data analysis is reconciled with the first stage of data 

analysis in Chapter Six: Discussion.   

5.2. The Meaning of PSB? 

This section presents the empirical findings and highlights the similarities and 

differences of the main project case by addressing RQ1:  

To what extent are product and service quality attributes 

complementary and/or substitutes in an assessment of PS quality? 

For each of the investigated cases the four core quality attributes were 

identified and are illustrated in Figure 34, Figure 35, Figure 36 and Figure 37.  

To determine the level of integration occurring between the product and 

service attributes each of the core quality attributes was investigated to identify 

any similarities or differences occurring across the cases.   

Figure 34 illustrates the level of physical product quality attributes for the 

integrated PS offering for each of the investigated cases.  Across all of the 

cases physical product quality attributes were specified and formed part of the 

integrated PS offering.  Case 2 specified the highest proportion of product 

quality attributes, while cases 1 and 2 had the lowest.  All the cases stated that 

the specified tangible aspects of the PS offering included metrics for assessing 

the products conformance to specifications, which included measured the size, 

weight and surface finish. 
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Figure 34: Physical Product attributes average combined intricacy score for 

Main Project Cases (Likert scale results) 

Similarly performance quality measures were specified for each of the cases 

as illustrated in Figure 35.  The contract which specified the highest level of 

performance quality metrics was the capability alliance contract, which 

governed case 2.  A number of common product performance measures were 

apparent in each case; these common metrics included specifications for 

performance levels, which included the capacity of the product, the output of 

the unit and speed.  The case organisations all had specified product quality 

metrics to attain and the majority of the measures were to monitor tangible 

aspects of the product element of the PS offering.  Notably case 4’ specified 

physical product attributes measurers for the availability contract was not as 

high as the service quality requirements. 

Figure 35: Product Performance attributes average combined intricacy 

score for Main Project Cases (Likert scale results) 
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The substitutive nature of the product performance quality attributes was 

apparent in the empirical findings as the performance of the products was 

essential in the success of meeting the contractual requirements.  In all the 

cases the strategic decisions to support the development and provision of 

product performance and to some what a lesser extent the physical product 

quality attributes competed and counteract the strategies being developed to 

support the service provision.  The attributes of the product quality which 

focused on the conformance to specifications and achieving the standards of 

accuracy, completeness, and freedom-from-error, was the primarily goal of all 

the cases except case 4 which focused on quality was centred around 

providing availability.  The product quality which focused on the conformance 

to specifications was slightly complementary with the service quality attributes 

that focused on the conformance to specifications which was eluded to in case 

2 and 4 and some evidence of integration was apparent especially in case 4.  

However these processes were managed as separate although relationships 

were developing in these mature PSB offering. 

Figure 36: Service Experience attributes average combined score for Main 

Project Cases (Likert scale results) 

The analysis of the data from cases 1 and 3 illustrated that no formal measures 

are specified to measure the service experience provision of the PS offering.  

Cases 1 and 3’s empirical finding revealed that lack of service culture existed 

across these cases; furthermore the interviewees’ providing the PS offerings 

in these cases were unable to articulate any evidence of their organisations’ 

service strategies.  In contrast the observations of cases 2 and 4 expressed 
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that excellent service experience was paramount in the provision of PSB, 

which was noted by both the PSB provider and buyer.  Case 4 “…legally 

completely very close to contracting for capability and we are not doing that, 

we are purely contracted for availability and that is what the quality metrics 

measure” GC2.

Figure 37: Service Outcome attributes average combined score for Main 

Project Cases (Likert scale results) 

In contrast to the three other main project cases, no service outcome quality 

attributes were specified in the contract for case 1 (Figure 35).  Notably the 

desirable attributes in case 2 were higher than the specified attributes (Figure 

37), which was supported by the empirical interview data as the interviewees 

expressed that “quality assurance ideally will focus on what service outcome 

is delivered and also how it is delivered, which is reflected in the contract but 

in reality we need to focus on what is delivered.”  (PC1 Quality Assurance 

Manager).  However, in all the other cases the specified attributes were lower 

than the desirable service outcome quality attributes.   

Before detailing the specific aspects of the quality management process, it was 

necessary to identify each cases product quality attributes and service quality 

attributes of the integrated PS offering.  Then the extent that these product and 

service quality attributes were integrated within the cases is presented.  Finally 

the complementary and substitutes nature of the PS quality attributes are 

outlined in relation to the assessment of PS quality 
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However, the analysis of empirical findings suggested that case 2 was 

integrating its PS quality measures to progress the product aspect of their PS 

offering, case 4 was achieving and managing this thorough the KPIs, while 

case 3 only marginally integrating their PS quality measures, when failure 

occurred with integration of its functional and technical quality metrics, 

although this was a requirement of the contract, which the PSB buyer did not 

seem to be aware of. Surprisingly no systematic knowledge was being 

captured. 

5.3. The Meaning of PSB Quality? 

The meaning of quality in an integrated PS offering depends partly on the 

perspective of the functional role defining it. The data collected by the 

researcher focused predominantly on the meaning and management of PS 

quality from the perspectives of the engineering, strategic management, 

human resource and operations functional roles.  Various definitions of PS 

quality were offered across the case organisations, requiring that an integrated 

and contingent approach to understanding PS quality was required.  The 

analysis of the data suggests that quality is PS measured to ensure the 

activities underpinning the provision of the integrated PS offering achieve the 

contracted specifications of performance, whilst supporting the elongated 

strategic relationship.  The empirical findings illustrated although the product 

and service quality elements in the PS offering are separate, they were not 

dichotomous. 

Table 81 illustrates the quality mechanisms identified from the empirical 

findings for the cases.  The core type of quality governance mechanisms for 

service quality was the KPIs, which were governed by both relational and 

contractual mechanisms.  Conversely a variety of quality metrics were utilised 

for product quality and they were predominantly governed by contractual 

mechanisms.  The role of the QAS system was identified as critical to 

successfully manage the PS offering.  In every case the QAS was established 

and robust for managing the product element of the PSB.  In cases 2 and 4 
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the QAS system also had the capability to manage the service element of the 

integrated PS offering.  The findings of the empirical literature suggested that 

organisations providing integrated PS offerings had developed or planned to 

develop their QAS to include quality metrics for both the product and service 

elements of the PSB being provided.   

Table 81: Example of types of quality mechanisms for the Main Project 

Cases 

Case
1 2 3 4

Ill
us

tra
tio

n 
of

 th
e 

ty
pe

s 
of

 q
ua

lit
y 

m
ec

ha
ni

sm
s

P
hy

si
ca

l P
ro

du
ct

Contractual Formal QAS

Non 
Conformance 
reporting 
Standards

Regularity 
and ISO 
standards

Regularity 
and ISO 
standards

Level of 
product 
inspection; 
conformance 
to 
specifications

Relational Appearance 
Re sprayed

None 
identified

None 
identified

None 
identified

P
ro

du
ct

 p
er

fo
rm

an
ce

Contractual Non 
Conformance 
reporting

Formal
specification 
itemised in 
the contract

External 
Quality 
review 
form

Reliability; 
physical 
performance, 
specifics 
speed and 
capacity of 
product

Relational 18 month 
Warranty

None 
identified

None 
identified

Fleet 
agreement

S
er

vi
ce

 
E

xp
er

ie
nc

e

Contractual Not 
quantified 

Not
quantified

Not 
quantified

KPI

Relational Verbal 
feedback

None 
identified

None 
identified

KPI

S
er

vi
ce

 O
ut

co
m

e Contractual Not 
quantified 

Service time
KPIs

Gap 
model32

KPI

Relational None 
identified

None 
identified

Dip tested 
Customer 
Care 
procedure 
based on 
ServQual33

KPI

32 Enacted only after a product / service failure occurs 

33 Not currently tested however envisage to roll out in near future 
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The empirical finding highlighted that the mutual objective product quality 

dimension were conformance, durability, features, performance, reliability, 

while only cases 2, 3 and 4 required serviceability.  The subjective product 

quality dimensions included perceived image of the brand image and the 

products aesthetics for cases 2 and 4.  The metrics applied to measure the 

service quality dimensions tended to be subjective in nature and were 

undefined in cases 1 and 3.  The empirical finding supported the extant 

literature, which highlight the complications in defining and measuring 

(subjective) service quality dimensions cases 2, 3 and 4 utilised quantifiable 

objective service quality measures including service failure (cases 2 and 4) 

and customer complaints (cases 2, 3 and 4).   

5.4. The Management of PSB Quality? 

Each of the main project cases was governed by a different type of inter-firm 

co-ordination contracting approach: traditional (main case 1); spares inclusive 

(main case 3); availability (main case 4) and capability (main case 2).  The 

contractual approaches assessed the ability of the PS organisations to 

contribute to the process and uncertainty of the process.  The type of 

contracting approach for each case is illustrated in Figure 38, which depicts 

the requirement product quality attributes and the service quality attributes as 

governed by the different contracting approaches, as described in Figure 13.  

The parameter that was applied to classify the type of contract was the 

complexity of the PSB.   
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Figure 38: Main project PS combination and its PBC and contractual 

approach 

Examination of the case organisations revealed that in all cases except case 

4, the contractual governance focused purely on measuring the product 

aspects and the service outcome of the PS combinations (Table 82).  The 

analysis of the empirical data collected from the main project case 

organisations revealed that the quality measures for the services experience 

quality aspect were unspecified (cases 3) and informal (cases 1).  Additionally, 

SQ measures were only considered at all by case organisations when a failure 

occurred. 

Table 82 provides a summary of the governance mechanisms for each of the 

cases.  The empirical findings suggested that pro-active relational governance 

mechanics were necessary and established for the service experience quality 

aspects of the PSB provision, particularly when either a product or service 

failure occurs.  Pro-active relational governance mechanisms were measures 
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identified based on trust and other social processes, which enabled flexibility 

and information exchange to occur. 

Table 82: Main project cases level (macro, meso and micro) of 

governance mechanisms 

Governance 
mechanism

Quality 
dimension

Main Project Case

1 2 3 4

Contractual Product High 
Macro

Retrofit

High Micro 
and 
medium 
Macro

Medium 
Macro

Contractual 
via 
Framework

Contractual 
via 
availability 
contract and 
fleet 
agreement

Service None Low Macro

Capability

Low Micro 
failure 
recovery

High Meso 
trust KPIs

Relational Product None High Micro 
and High 
Macro

Medium 
Macro

High Meso 

Service None Meso 
relationship 
Intra trust

Low Marco High Meso 
level 
contractual 
trust

The data analysis of the empirical evidence of both the pilot and main project 

case organisations suggested that contractual governance of the two product 

quality aspects and the service outcome aspect of the PSB is sufficient and 

critical.  Conversely, in the absence of a PBC, pro-active relational governance 

mechanics were necessary and established for the service experience quality 

aspects of the PSB provision, particularly when either a product or service 

failure occurs. 

To address the normative pressures being faced by the main project case 

organisations the governance of the ‘macro’ level processes occurring 

between the companies was managed completely through contractual 

governance by cases 1, 2 and 3. However, case 4 managed the ‘macro’ level 
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processes by utilizing contractual governance, which was underpinned by 

relational governance process and the fleet service agreement. 

The analysis of the empirical data revealed that in all the case two clear and 

distinctive levels of governance were apparent, the 'micro' personal level, and 

the 'macro' company level.  The ‘micro’ level examined the development of 

partnerships occurring between the provider of the integrated PS offering and 

the receiving company.  The development of these closer relationships was 

essential to the success of the partnership.  However, the flow of information 

at this ‘micro’ level must be controlled to ensure the success of the ongoing 

PSB provision. 

‘Macro’ level operations by definition tended to be governed by contracts and 

legislations and were decisions that typically affected the business system. 

The empirical evidence highlighted that the ‘macro’ level decisions influenced 

the governance relationships and were influenced by economic actors.  Case 

3 when negotiating the contractual requirements for response times, to ensure 

that the service outcomes quality levels were exceed, made deliberate 

strategic ‘macro’ decisions to ensure this.  There was evidence of the 

mismatch of the strategic combination of PS offering at macro level. 

Conversely, in reality operationally / functionally the product and service 

elements do not combine or share quality knowledge. The empirical evidence 

revealed that in all of the pilot case organisations and in three of the four main 

project case organisations (1, 2 and 3) the quality of the PS offering were 

actually measured and managed independently of each other.  The 

development of trust at a personal ‘micro’ level and the 'macro' level third level 

was identified from the empirical evidence relating the contractual governance 

mechanism, this meso level related to the intermediate contract. 

The analysis of the data revealed that the phase of the contract strongly 

influenced the provision of the PS quality required.  The provider of the PSB in 

case organisations 2 and 4, all stated that the level of quality of the service 

provision must exceed any requirements specified in PSB agreement.  Case 
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3 stated the level of service provided is most critical when the contract is in its 

end phase. 

Customer role 

The capture and flow of information relating to PS quality in all case 

organisations was underutilised.  The provider of the PSB must ensure that 

the flow of information does not result in the buyer of the PSB acquiring 

information, which empowers them to be able to undertake the service 

provision element of the PS offering or become an intelligent consumer.  The 

PS provider must adopt and embrace the procedures and technologies, 

designed to collect organise and explain to the information related to the use 

of products and services by the consumer.  Therefore, empowering the PS 

provider to overcome the challenges faced, when adopting and making the 

transition to becoming a PSB provider.  As these challenges can neutralise the 

opportunities provided by the services being offered in the combined PSB and 

even can reduce the company's revenue stream and profitability.  For example, 

the termination of ManfCom’s framework agreement by WaterCom was a 

direct result of WaterCom acquiring the information and skills from the 

ManfCom’s Site Engineers.  WaterCom’s Contract Engineer explained that at 

the framework renewal meeting it was explained that,  “Our engineers were 

able to fix most faults themselves… …so we {Contract Engineer and Business 

Growth Strategy Manager} reviewed framework requirements… …and 

identified we had acquired the skills to carry out maintenance ourselves, so 

the framework was not renewed.” (WC3 Contract Engineer and Business 

Growth Strategy Manager).   

The PBC contract was a spares inclusive contract, which due to the structured 

contractual governance mechanisms and the resulting flow of information to 

the customer resulted in the termination of the contract, when due for renewal.  

However the empirical evidence suggested that when the flow of information 

to the customer is governed as part of a capability or availability contract, it can 

actually contribute to the extension of the contract.  Cases 2 and 4 illustrated 
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how the information exchange is pro-actively managed through relational 

mechanisms and provides the flexibly to redefine the expectations of the 

customer.  Thus ensuring that the information asymmetry occurring is 

supporting the longevity of the contract, instead of contributing to the 

termination of the contract as in case 3. 

Relationship and ties 

The ongoing relationships and ties developed between the provider and buyer 

of the PSB contract were identified as critical factors to maintain a successful 

PSB offering.  The ‘micro’ relationships that developed through accumulation 

of shared experience and more pro-active communication, underpinned the 

success of the elongated PS offering.  The analysis of the empirical data 

identified three distinct types of trust relationships.  These levels of the 

relationships were the ‘micro’ interpersonal trust, which was relational in 

nature, the ‘meso’ contractual trust, which was quasi relational in nature and 

the ‘macro’ operational trust, which contractual in nature.   

Three distinct levels of cooperation were also identified when determining the 

management and governance of the integrated PS quality measures and each 

level required trust between the buyer and the provider of the PSB. cases 1 

and 3 had evidence of the ‘macro’ and ‘micro’ levels of trust.  Whereas, cases 

2 and 4 all provided evidence that all three levels of trust were present.  The 

‘micro’ level type decision was the inter personal relationships, which managed 

the relational measures such as the aesthetic appearance of the product.  The 

‘meso’ level decisions were the relationships that renegotiate the capability 

availability contracts for cases 2 and 4. These relationship were essential as 

‘meso’ trust is required to enable agreement to be reached on the quality 

measures, which require contractual governance and those, which will have 

relational governance mechanisms. The ‘macro’ level decisions were those 

decision that affected the execution of the contractual and included operations 

decisions.  For example, in the ActuatCom case an intentional decision to 

breach the completion time of the overhaul of ten PowerCom units was made 
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by the Services and Site Project Manager.  The actual work required for the 

overhaul “turned out to be more than we originally estimated for, so the job 

took a lot longer than expected” (AC4 Services and Site Project Manager).  

The rational for the decision to be taken was “it would of cost us far more to 

bring in the subcontracted engineers or pay our guys overtime on a Bank 

Holiday to complete the job on time, than the on time completion payment from 

PowerCom…” (AC4 Services and Site Project Manager).  The Services and 

Site Manager explained that  

“…I know that they do not actually need to units back on site until 

Wednesday, as the fitter are booked for Wednesday afternoon so my 

lads can enjoy the long Bank Holiday weekend and we will deliver the 

units back on Tuesday evening or first thing Wednesday instead of 

Saturday morning and we will also re-spray them so they look as good 

as new. So PowerCom will be happy as they will have them back, at a 

lower cost to than expected and looking like new, which is a bonus for 

them and my lads will be refreshed and motivated to make sure the job 

is completed on Tuesday to our highest standards and not just the basic 

level the contract specifies.”

(AC4 Services and Site Project Manager)

This ‘macro’ decision would not have been possible without the knowledge 

attained through the ‘mirco’ level relationships and ‘meso’ level of trust that 

had been developed by the Services and Site Project Manager.  Another 

example of the benefit of these relationships was expressed by ActutCom’s 

Sales Contract Manager who explained the importance of the relationships to 

secure contracts: 

“You must build a relationship as well, I mean… … {for example,} 

recently with WaterCom we did some training {and} within two months, 

we probably landed a couple of additional contracts for doing extended 

scope work, which we would not have ordinarily got… …I think we got 
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about 3 contracts, ranging between £10k and £20k you know, so that’s 

additional revenue all because these guys have now got a bit of bond 

with the sales team, and they are phoning for advice where we are 

assisting you know and it builds a framework outside the {contracted} 

maintenance, and it’s building and extending bits and pieces. 

(AC5 Sales Contract Manager) 

Lastly, the empirical evidence suggested that trust and cooperation are the 

relational mechanisms that enabled the provider of the integrated PS offering 

to make certain aspects of contractual governance of quality measure 

redundant, when utilising a PBC to provide the PSB, which was apparent in 

cases 2 and 4. 

Product quality measures and service quality measures have distinct 

characteristics however they are not as dichotomised as the extant literature 

suggest.  Services are frequently defined, as intangible and products are 

defined as tangible.  However, products can have intangible aspects and many 

services have tangible components (Zeithaml, et al., 1990).  The main project 

case study data suggested that the case organisations focus primarily on 

products conformance to specification and this is the measure used to define 

quality. This is consistent with the literature and the reality that quality of 

product and service quality tends to focus on the product quality aspects. The 

measures identified from the analysis of the empirical data for the 

management of the product physical quality were robust, established, an 

integrated part of the design process and were management through 

contractual governance.   

The empirical evidence revealed that in all of the case organisations, the 

quality measures that focused on the product’s performance and were 

specified in the contract as an overall target.  The quality measures for the 

product performance were clearly specified in the contract for each case 

(Table 83).  The mechanisms to achieve these objectives were not specified 
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in the contract for cases 1 or case 3. Whereas, the contract did specific the 

levels of the product performance required during the life of the contract for 

cases 2 and 4. 

Table 83: Summary of the cases Product performance quality measures 

Case

1 2 3 4

Product 
performance 
quality 
measures

Contractual 
target: Upgrade 
completed by 
deadline

Contractual 
target: 
Capability of 
site maintained 
and operation 
life of 
contracted 
products 
certified for five 
years on 
completion

Contractual 
target: Retrofit 
completed on 
time and all 
repairs 
completed 
within 8 hours

Contractual 
target: 
Provision of 
availability days

Product quality was measured through the Product’s ability to meet the PSB 

buyers’ requirements and the value of its features and characteristics unlike 

service quality elements, which were gauged through reaching the PSB buyers 

expectation of the service performance and were not formally measured or 

specified. 

The empirical findings suggest the management of the quality of an integrated 

PS offering must intertwine and incorporate contractual governance and 

relational governance mechanisms.  The contractual governance mechanisms 

were used to specify the quality of the product’s user requirements (physical 

aspects) and the service outcome (performance targets) level.  The relational 

governance mechanisms were utilised to manage the intangible aspects of the 

integrated PS offering specifically the standard of the service experience. The 

relational governance capabilities were underpinned with open communication 

channels and nurturing inter-personal trust relationships.  Whereas, the 

performance of the product quality was managed using a combination of 

contractual and relational governance quality measures. 
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The QAS identified in the pilot case organisations were mainly non-

conformance reporting systems, which were developed to support the product 

quality aspects of the PS offering.  Similarly, the main project case 

organisations QAS were developed initially to retain the product quality 

aspects data.  The expansion of the QAS to include the management of the 

service quality aspects ranged from an access database, which was 

developed log service complaints (case 2) to a commissioned PS QAS (case 

4).  However, unlike the pilot case organisations all the main phase project 

case organisations were capturing data on the quality assurance performance 

of some element of both the service and product provisions occasionally, even 

if it was not required contractually. 

5.5. Chapter Summary 

The aim of the cross case data analysis was to provide insight on the 

fundamental issues relating to the measures of ‘total’ PS quality.  Data analysis 

provided evidence of 6 key themes which are clearly beginning to integrate 

when managing integrated PS offering: service outcome quality, quality of 

service experience, physical product quality, quality of product performance, 

the QAS system and finally the inter-firm co-ordination governance 

mechanism.  The empirical finding suggested that the PSB’s QAS must be 

able to support and enable the PSB requirement to interact and learn from the 

product, whilst sharing data to continue PS enhancements, if it’s to be 

successful.  Significantly all the cases’ contractual governance mechanisms 

recognised the dynamics of the customers’ relationships not as one off 

exchanges but elongated relationships.  The next chapter presents the 

discussions of the empirical findings for each of the cases. 
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CHAPTER 6: DISCUSSION

6.1. Introduction to chapter 

This chapter combines the second phase of data analysis the cross case 

analysis with the first stage of data analysis the with-in case analysis, which 

are reconciled with the extant literature and the preliminary conceptual model.  

The chapter addresses the central research question: 

What is the meaning and management of product-service quality?   

The findings of the cross case data analysis are presented through addressing 

each of the thesis’ research questions sequentially.  Finally several 

propositions were addressed, which provided clear evidence from the 

empirical finding relating to the extant literature.   

6.2. RQ1: To what extent are product and service quality attributes 
complementary and/or substitutes in an assessment of PS 
quality? 

The patterns presented by the case organisations illustrated that services and 

products share many quality attributes.  In all 12 case organisations, services 

had a greater and more diverse range of quality attributes than products yet 

when considering the attributes that were formally measured in all case 

organisations, a broader range of product quality measures than service 

quality measures were specified.  In many respects, measuring what can be 

measured rather than what needed to be measured.  In all cases for example, 

all interviewees could clearly define what product quality meant and specify 

how it was measured “; in contrast with their attempts to provide service quality 

measures or even articulate a working definition.  In case 1 for example, no 

conception of service quality is specified in the contract, further highlighting the 

separation of the product and service quality elements of the PS offering.  A 

reoccurring theme identified from the interview data was on the infrequent 

occasion when services quality measures were being assessed, which in the 
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majority of the case organisations was only following a PS failure event and 

tended to be measured informally.  The purpose of the assessment was to 

gather information pertaining to improving the quality of the products being 

provided and not the actual service quality.  Two of the four case organisations 

interviewed, when discussing customer feedback as a tool to measure quality, 

described it as a tool customer use when a failure or perceived failure occurs.   

The empirical evidence found that despite the low complementarity and high 

independence between the product and the service quality attributes, the case 

companies were all able to provide an integrated PS bundle successfully.  The 

case data suggested that the symbolic attribute of product quality were the 

company’s name and its brand.

A common theme that reoccurred within the case organisations was that the 

service provision was not regarded as an integrated part of the product; instead 

the service offering was considered a bolt-on activity.  Considering all the case 

organisations, only two senior managers out of (12) interviewed discussed 

providing a PSB with the emphasis on service provision as the core business.  

The research Botta and Steinbach (2004) and Cook et al., (2006) focus on the 

combining of product and service as equal elements to create PSB.  Unlike the 

finding of this research, that suggested that the product element of the PSB is 

superior to the service element as both elements are managed autonomously.  

The common view was that the service aspect of the PS support provision was 

a low-value (insignificant/non- core) activity. The motivation for providing 

product service support was identified as a way to potentially capture and 

retain a larger share of the market.  All the operational personnel interviewed 

considered the inclusion or bundling of the services element of the PS support 

provision was a revenue making activity and it was not considered as a tool to 

enhance the product quality. 

A second observation was the use of contracts to specify and measure the 

service being provided, which was explored in RQ3.  The PS quality attributes 



269 

were tangibles, service reliability, responsiveness, assurance, empathy, 

availability, professionalism, timelessness, completeness and pleasantness.   

The arrangements for measuring the quality of the product were reported by 

the case organisations as being accomplished, and the majority of case 

subjects reported that it surpassed expectations of the customer and the 

required regulations. 

The performance of the product aspect of the PSB influences the type of 

product service support being offered. This response to the product 

performance drives length and type of service offering.  For example, a 

warranty was considered as a service offering by all of the case organisations.  

Finally, each case organisation stated they would like to measure not only 

product quality requirements (functional quality) but also the product 

expectations, to better understand how to improve product development and 

the integrated PSB. 

Service quality measures/controls 

The SERVQUAL model was adapted and applied retrospectively to evaluate 

the case organisations’ service quality.  The attributes that were considered 

most important for measuring service quality were responsiveness (placed first 

or join first by all case organisations) and reliability, with competence 

positioned third.  The lowest rated attribute was courtesy.  However, this rating 

increased in importance when measuring service quality in service recovery. 

The research suggested that in all the case organisations, product support had 

always been offered by the organisation, consisting of some form of 

maintenance, service or repair offering.  However, over the last decade (with 

80% of the case organisations within the last five years), the services being 

offered have been developed into businesses in their own right; the only 

exception was GuardCom in case 4, which has always provided product 

service support in the form of an availability agreement.  The shift to providing 

a combined product service offering created various challenges for some of 
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the case organisations, even though services had always been offered in some 

form in the past.   

All the case organisations’ quality practices combined measuring the 

performance of the product and the in-use technical attributes of the product, 

which focused on measuring product quality attributes, not the service quality 

attributes.  Unexpectedly, case 1’s empirical findings demonstrated that 

service quality attributes were non-existent and in case 3 the only time support 

service quality was mentioned by either the provider or the buyer of the PSB 

was in relation to service recovery process.  In the pilot cases service quality 

was considered ‘dormant’ in the five private sector case organisations and only 

became active or required when product / service failure occurred.  However, 

all case organisations providing the PSB except case 4 conveyed that the level 

of service being provided was scarce and expressed the aspiration to increase 

/ formalise its provision.  Even though the buyers of the PSB did not report that 

the level of service being provided was inadequate or failing to meet their 

expectations.  The challenges being faced predominately occurred due the 

ambiguity around, or in most case organisations, the lack of a service strategy.  

A lack of an embedded service culture also appeared to cause issues in the 

case organisations, as the majority of the interviewees did not consider the 

role of the services as important or vital.  

The collected empirical data highlighted that the service outcome was more 

highly valued than the service experience by the B-2-B case organisations; 

however, overall product quality attributes were valued as the most important 

of the four aspects.  The empirical findings of the case studies supported prior 

studies proposing that product performance quality attributes are substitutive 

in nature.  The empirical findings identified in all 12 cases that measuring the 

performance of the product was critical for accomplishing the contractual 

requirements.  However in all cases the strategic decisions to support the 

provision and development of product performance and to some what a lesser 

extent the physical product quality attributes competed and counteract the 
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strategies being developed to support the service provision.  Conversely, the 

processes that were identified as being complementarily, although only slightly 

complementary e.g. product quality which focused on the conformance to 

specifications and service quality attributes that focused on the conformance 

to specifications in cases 2 and 4, interestingly were managed as separate 

processes.  The empirical findings supported the central propositions 

addressing RQ1 that: 

In B-2-B organisation complementary product and service quality 
attributes are uncommon and tend to be managed separately to 
assess PS quality. 

In a product dominated PSB organisation PS quality tends to be 
measured where it is produced and in a service dominated PSB 
organisation PS quality is generally measured where service is 
used. 

6.3. RQ2: How are objective (e.g. weight) and subjective (e.g. 
aesthetics) criteria combined in assessments of PS quality? 

The classification of PS quality dimensions as objective and subjective 

enabled the research to identify how and if they are combined when assessing 

PS quality.  Identifying how the case companies combined the objective and 

subjective criteria when assessing the PS quality was a challenging question 

to address.  The ease in differentiating the technical and functional aspects of 

quality was clearly articulated by all the case organisations.  The objective 

quality criteria included its features, performance, durability, reliability, 

conformance and serviceability.  The objective criteria were robust and well 

defined.  Whereas, the subjective quality criteria included the aesthetics and 

the perceived quality of the PS brand image and was vague and undefined in 

the majority of the case organisations.  However, in examinational of the 

empirical data the integration of the quality measurements of these dimensions 

was not visible or apparent in all eight of the pilot case organisations and in 
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two of the main project of the case organisations.  The only exceptions were 

cases 2 and 4, in which assessed the quality of the PSB being provided as 

they were measured through using KPIs, which were specified in the 

availability and capability contracts. 

Although, all the companies in this research are successfully providing PS 

offering, the strategic management of the PS quality criteria had not evolved.  

The cases focused on the quality management of the individual dimensions 

and not the combination of these quality dimensions.  Although, a significant 

amount of resources are invested by the case organisations to ensure the 

highest product quality standards are maintained, only two case organisations 

actually formally had measures for assessing PS quality.  These assessment 

criteria were part of their performance-based contract and were defined as 

KPIs, which were governed through contractual and relational mechanisms.  

Nevertheless, the KPIs did not incorporate combined PS quality measures; 

instead, they had separate KPIs for the various PS quality dimensions.  

Furthermore, it was observed that only once case had actually established a 

QAS for assessing the subjective and objective quality criteria of their PS 

offering, case 4.  The empirical research found that GuardCom utilised 

ShipCom’s QAS, which is “maintenance information system… …that tells the 

ships staff when they have to do maintenance, {also what}they have to report 

{cause of defect, failure or routine / scheduled maintenance} you know when 

they demand {order} the stores and things like that…” (GC1).  

Gavin’s eight dimensions of product quality management were considered for 

each case in turn.  However, excellence, value, conformance to specifications 

or meeting or exceeding consumer expectations, were identified as the core 

optimal quality measures for assessing combined PS quality. Although, a 

significant number of interviewees from the main project case organisations 

stated that their company currently did not measure the subjective service 

elements, these were the measures they identified, as key elements that they 

aspired to measure.  Therefore, this research lends support for the literature 
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that contends that these are the essential elements of quality (Reeves and 

Bednar, 1994).  Finally, there was no empirical evidence to support the 

literature, that the PS providers were implementing service measures, to 

gauge their business performance.  For example, Anderson et al., (1994) and 

Rust and Zahorik (1993) propose that service quality or customer satisfaction 

surveys were implemented to measure the business performance, which was 

not supported by the empirical data analysis.  

The empirical research found that in all the case organisations the quality 

measures used for the two product aspects of the integrated PS offering were 

contractually governed.  The physical quality aspect were robust, established, 

an integrated part of the design process.  ValveCom’s Material Manager 

explained that the “Quality of the products being provided are specified by 

industry and regulated ISO standards, these are physical requirements 

including inspection in process and final inspection of the physical product…”

(VC3 Materials Manager).  All the case organisations had to achieve global 

standards and or certification requirements for the physical product quality.  

These normative pressures required contractual governance and were 

executed via the company’s QAS system.  Moreover, the performance quality 

aspects were also contractually governed in all the main project case 

organisations.  However, it was found that for case 4 both relational and 

contractual governance procedures were utilised to measure the performance 

quality aspects.  In contrast to the product quality aspects, the service quality 

aspects were vague and undefined in all eight pilot case organisations and in 

two of the main project case organisations (cases 1 and 3). 

In examination of the empirical data it was found that only two of the case 

organisations were measuring service experience dimension of their PS 

offering (case 2 and 4), whereas the service outcome dimension were being 

measured by three of the case organisations (cases 2, 3 and 4).  case 3’s 

service outcome metrics were enacted when a product or service failure 

occurred.  Furthermore the quality measures for the services outcome 
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dimension generally, were unspecified, informal and viewed only as 

necessary, when a failure occurred.   

Moreover, any service quality information that was captured by either the buyer 

or provider of the PS offering was not integrated back in any formal process.  

However, the providers of the PS offering were not implementing any analysis 

or retention of this data in any way.  The empirical finding demonstrated that 

none of the case organisations were using the evidence to enhance or improve 

the PS offering.  Yet, each case organisation’s service manager and/or quality 

manager which completed the email questionnaire on the measurements and 

attributes of product service quality specified that they aspired to measure and 

utilise this data in the future.  The empirical findings suggested that 

organisations ought to develop their QAS when providing products services 

combination.   

The data gathered from the analysis of the empirical data found that no 

systematic learning from the PSB’s life cycle was being captured by any of the 

case organisations.  It was observed in two of the case organisations were 

capturing customer requirements data.  Only one was reviewing the data 

obtained in a meaningful way to improve the provision of the PSB.  In response 

to this RQ a second proposition was formulated:  

In B-2-B organisations Technical Service Quality (TSQ) attributes 
are more important than Functional Service Quality (FSQ) 
attributes in assessing PS quality. 

6.4. RQ3: What governance arrangements are used to manage PS 
quality? 

The emerging literature discussing the governance of PSB notable does not 

explore the management of PS quality.  The interplay of the governance 

mechanisms were observed over time, across the cases and the management 

of the inter-firm co-ordination was identified as a critical in the successful 

provision of an integrated PS offering.  The analysis of the governance 
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mechanisms identified that in two of the four cases; cases 2 and 4 both formal 

(contractual) and informal (relational) governance combinations were present.  

Furthermore case 3 demonstrated the existence of both formal (contractual) 

and informal (relational) governance combinations being enacted during the 

product or service recovery processes.  However the informal governance 

enabled open communication channels and information sharing to occur 

during critical contractual phases.  

The governance of inter-firm co-ordination was dependent on the existence of 

inter-personal and inter-organisational trust, which was most evident between 

the providers and buyers of the mature PSB.  Having considered the empirical 

finding three types or levels of governance mechanisms were identified as 

occurring especially in cases 2 and 4; macro, meso and micro.  All three levels 

were intensely observed between the buyer and provider of mature PSB 

(cases 2 and 4), where varying levels of governance were also identified in 

cases 1 and 3. 

CIPS and NIGP (2012) research recommend the use of PBC as a cost model 

used to manage complex performance.  The characteristics of a PSB can be 

classified as complex performance or paying for performance, therefore 

potentially PBC can be utilised to govern the inter-firm co-ordination.  The 

analysis of the empirical data revealed that the governance of the PS quality 

is achieved successfully when the contracting approach inter-firm co-

ordination PBC was utilised.  Furthermore, two of the main project cases, 

cases 2 and 4, specifically utilised intensive types PBC contract approaches –

alliance contract and relational contract respectively.   

The role of the QAS is critical to ensure that the four dimensions of PS quality 

are purposely monitored and managed.  Contractual governance of PS quality 

is insufficient and requires underpinning with relational governance 

mechanisms that are pro-active in nature.  Figure 42 in Appendix 21 illustrates 

a potential model for a QAS for managing PSB.  The figure illustrated the key 

aspects that must be considered when implementing the transition or when 
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providing PSB.  Four specific key quality attributes are importance for the 

organisation and should be incorporated in to the management strategy as 

illustrated in Figure 42.  The case organisations support the view that 

implementing the correct QAS is essential, which has been incorporated in 

Figure 42.  Finally, communication and trust are essential between 

organisations.  Trust was identified as critical aspect of the successful 

provision of PS offering and the research findings demonstrated trust was 

fostered through the implementation of rational governance mechanism.  

Operational, contractual and strategic processes and the motivation to provide 

PS combinations were considered as well.  The empirical evidence found that 

the information collect from service measures did not influence the product’s 

development in the case organisations.  However, to fully achieve contractual 

product performance as demonstrated in the GuardCom case, both service 

measures and product measures must be specified and contractually 

measured, and the data collected should be incorporated to influence the PSB 

development. 

The empirical findings illustrated that the PBC contractual approaches varied 

depending on the level of dependency of the service and product being 

provided.  The interdependency of the PS offering was directly linked to the 

maturity of the PSB provider.  The analysis of the empirical data addressing 

RQ3 enabled the formulation of the final propositions: 

In PSB combined governance of contractual and relational 
mechanisms enables more effective outcomes for managing PS 
quality however contractual governance mechanism will have a 
tendency to dominate. 

In PSB governance PBC are critical for managing PS quality. 
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6.6. Chapter summary 

The results of the with-in case analysis and the cross case analyses were 

reconciled with the extant literature and the preliminary conceptual model to 

address the central research question of this thesis: 

What is the meaning and management of product-service quality? 

The empirical findings were discussed for each case to through addressing 

each of the three research questions presented in section 1.1.  The chapter 

considered the meaning of PS quality and how PS quality is combined.  Finally 

the chapter explored how PS quality is governed for each of the cases.  

Chapter seven presents the conclusion of the empirical finding of this research 

and discusses the contribution of the research, its limitations and outlines 

potential avenues for further research, which could consolidation the findings 

of this thesis. 
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CHAPTER SEVEN: CONCLUSIONS AND REFLECTIONS 

Introduction 

This final chapter summarises and justifies the contributions of the research, 

defines the implications for the wider body of knowledge, describes the 

contribution to practice, outlines the limitations of the research and lastly, 

suggests opportunities for further research.  The research detailed in the thesis 

set out to explore how quality was measured and managed when a product-

service bundle (PSB) is being bought / provided.  Although there was a 

substantial body of practical and theoretical knowledge regarding product 

quality and service quality as separate phenomena, the meaning, 

measurement and management of PSB quality was under-unexplored and this 

research was motivated to address this gap.  Before exploring the specific 

conclusions of the work, some more general observations are worth 

highlighting.  The fieldwork offers further evidence for the broad assertion in 

the literature that more manufacturers are adding value by bundling products 

with services and that more buyers are asking for/talking advantage of these 

offerings.  The evidence of the case companies seems to confirm that PSB is 

seen as a way to enable growth and/or halt profit decline (Brouillat, 2009; Kim 

et al., 2007; Guajardo et al., 2012).  Despite the ‘in theory’ attractions of the 

PSB concept nonetheless, the work illustrated that the ‘in practice’ transition 

to offering PSBs is a difficult process e.g. shifting mind-sets, embedding a 

service culture in primarily engineering based organisation.  Although this 

research focused on the specific aspects of quality management, the cases 

illustrate how designing, negotiating, supporting and occasionally terminating 

PSB arrangements created a range of significant additional inter- and intra-

organisational challenges.  

7.1. Contribution to Knowledge 

This research aims to provide insight into the ways organisations measure and 

manage quality when providing or receiving a PSB.  This research has applied 
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the established theories of the firm to highlight the challenges and benefits 

organisations face when managing and measuring quality when a PSB is 

being bought / provided. Before detailing the specific insights that relate to the 

quality management process, it is important to reflect on the wider PSB context 

found in each case setting.  Contrary to the simplistic narrative of PSB 

implementation implied in previous research, this research consistently 

highlighted how challenging firms can find it to combine the product and 

service elements of a PS offering.  Product development and service 

development decisions were distinct processes (reflecting different 

organisational cultures, management structures and, in each case, separated 

information systems), which often competed with each other, and were thereby 

largely non-complementary activities.  Ironically this meant that the successful 

introduction/extension of a PS offering was in some way dependent on the 

continued isolation of these non-complementary activities.  Each successful 

case company allocated distinct and separate resource sets to support and 

manage the product and service elements of each PSB.  

Product and service quality: separate but not dichotomous 

The underpinning product and service quality elements of the PS offering were 

also separate but not dichotomous (Kahn, et al., 2002).  Service quality 

measures were associated with subjective quality criteria, whereas product 

quality was associated with objective criteria.  When product performance 

quality metrics were investigated in detail they had several intangible aspects.  

For example, even though objective product quality attributes such as 

durability, performance, serviceability and conformance were paramount, 

despite the industrial B-2-B setting of each case, product brand image and 

even aesthetic were also found to be important characteristics.  Despite the 

overlapping product and service quality attributes, they were clearly managed 

as separate elements via distinct processes, with the notable exception of 

some expedient integration in the service recovery processes that occurred 

after a product and/or service quality failure. 
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Although, from an initial static analysis of the cases, product and service 

attributes appeared to be at best marginally complementary, reflecting on the 

dynamics of the PSB lifecycle raises some additional insights.  The relatively 

immature PSB predominantly measured product attributes (e.g., the retrofit 

contract of ValveCom in case 1 measured only product quality attributes, while 

ManfCom in case 3 quality measures focused mainly on the product quality 

attributes and included only a few service outcome attributes).  Conversely, 

although separation was clearly reinforced from the outset of the PSB lifecycle 

by the stages of a typical client acquisition process - the product exchange 

occurred during the procurement stage, the service exchange occurs during 

the operational stage, etc. – there was evidence of greater integration of 

functional and technical quality metrics for both the product and service as the 

relationship matured.  In other words, a combined perspective on product and 

service functional technical quality metrics, assessed jointly with the 

performance measures of the product, seemed to be a cumulative process of 

increased complementarity.  Moreover, as greater complementarity was 

evident, in the two cases (2 and 4) which were the most mature PSB providers, 

aspects of these integrated quality metrics began to offer the ‘building blocks’ 

for any knowledge gained to be shared jointly.  It should be noted however, 

that despite some initial evidence of this potential benefit, the knowledge being 

captured was not being utilised by either PSB provider at this point in time. 

Asymmetric assessments: over-playing the objective and under-valuing 
the subjective? 

The reflections have already highlighted that the relative significance of 

product and service attributes in the management of quality in a PSB was 

essentially imbalanced and any integration only happened incrementally.  The 

buyer of the PSB knew less about the performance that the provider, in the 

main phase cases, however they knew more about the operating environment.  

More specifically, the inter-relationship between objective and subjective 

quality criteria was equally asymmetric.  In none of the cases, for example, 
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was the quality of the service experience formally assessed.  Despite the fact 

that the literature (Dabholkar and Overby, 2004) and the case organisations 

buying the PSB identified that the measurement of the service experience was 

a key component in the assessment of ‘total’ PS quality.  Conversely, the 

questionnaire survey results identified that all the case organisations more 

highly desired to measure service outcome than service experience.  

Correspondingly, only cases 2, 3 and 4 provided evidence of subjective quality 

criteria measures and these focused entirely on service outcomes.  Though 

case 3 only provided evidence of service outcome measures when a service 

recovery process occurred after a product and/or service quality failure was 

reported.  This separation of objective and subjective criteria can be explained 

in a number of ways.  Firstly, the process itself was imbalanced.  Service 

quality metrics were deployed ‘on site’ by the customer whereas product 

quality metrics, especially physical objective attributes, were measured by the 

PSB provider.  Moreover, the way in which they were assessed was 

fundamentally different.  The majority of the service quality metrics deployed 

by the customer were non-specific and being highly subjective (e.g. 

meeting/exceeding expectations, excellent service, etc.) and provided limited 

insights for PSB improvement.  The empirical finding highlighted that in 

addition to the four core quality aspects, two further elements have been 

identified that influence the quality PS offering: the type of contracting 

approach to manage the PSB and the QAS.  Six interlinked areas were 

identified from the empirical findings which are intertwined with the quality of 

the PSB.  These areas were: product quality; customer satisfaction; customer 

retention; profit / lifecycle; research and development; and service quality.  The 

quality of the product and service of the PBS are directly affected by changes 

either positive or negative in these areas.  Critically senior managers when 

developing business strategies for providing the PSB ought to considered each 

of these interlinking areas (Figure 39; Figure 40 and Figure 41 in Appendix 

20). 
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In conclusion the empirical findings suggested that in practice it is difficult to 

combine the object and subject quality measures and the maturity of the 

relationships between the buyer and provider influences the integration.  

However developing metrics that assess both the objective and subjective 

quality measures is important when providing a mature integrated PSB. 

Dynamic governance arrangements? 

The investigations highlighted the ‘natural’ separation of product and service 

quality attributes.  Moreover they suggested that any integration (necessary to 

genuinely manage the PSB as a bundle) tends to be incremental over time.  

The research (i.e. RQ3) also sought to understand the governance mix that 

provided the context for integration/non-integration of quality in a PSB.  Here 

again, a dyadic perspective (i.e. provider-customer) is useful, as is 

consideration of both formal (contractual) and informal (relational) governance 

mechanisms to monitor performance across different stages of the PSB 

lifecycle.  Relatively ‘immature’ PSBs (either the provider, buyer or both) used 

a traditional transactional approach to contracting.  Reliance on such formal 

mechanisms for control can appear inevitable in the early stages of any PSB 

dyad (i.e. how can parties rely on relationships before relationships have 

developed?) but, as outlined above, this approach will emphasise objective, 

product-centric aspects of the bundle.  Correspondingly, the traditional 

transactional approach will further constrain the process of product and service 

integration, therefore limiting the improvements or development that can be 

achieved.  Conversely, the more mature PSBs, where the partners had had 

the time/opportunity to develop both formal and informal processes within their 

governance mix, showed some (albeit preliminary) signs of knowledge and 

information sharing.  Critically it was the relationships that had been developed 

and nurtured between the PSB provider and supplier, underpinned by 

increasing levels of trust, that were identified as critical components.  Given 

that the PSBs were based on dyadic structures (and sometimes triadic, 

network forms), it was critical that the relationship were balanced in terms of 
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experience, commitment, etc.  Imbalance in the relative maturity of the 

partners to the relationship could adversely affect knowledge and information 

sharing.  For example WaterCom’s termination of the ManfCom framework 

agreement (case 3) happened after WaterCom had absorbed critical 

information and skills from ManfCom site engineers.  ManfCom learnt from this 

experience and subsequently refined its service processes to ensure that the 

flow of information to the PSB buyer would never expose them to this risk again 

but also, critically, meant their partners would never become intelligent clients. 

7.2. Contribution to Practice 

The practical relevance and potential application of this research is illustrating 

how businesses that are providing integrated PS offering can measure PQ and 

SQ.  To assist organisations in making rational decisions on how to manage 

and measure PSB quality and provide the interplay between the products and 

services being combined.  The findings of this research conceivably will be of 

specific interest to organisation making the complex transition from being a 

pure product provider or a pure service provider to providing PSB in terms of 

the quality measures required for the transition.  Furthermore, the research 

examined the role of the contract when measuring PQ and SQ in B-2-B 

providers of integrated PS offerings.  The empirical finding illustrated the 

processes necessary and the factors influencing the strategic decisions 

required when making the transition and how these factors should be 

governed.  Unlike the PSB literature this research explored the quality metrics 

required and examined the process of unification required to successfully 

manage and measure an integrated PS offering.  Specifically this research 

demonstrates that organisations providing PSB must manage competing 

pressures when identifying the appropriate management system for the 

governance of the individual elements of the PSB, which are not combined as 

suggested in the PSB literature.  For example, a key finding of this research 

supported the literature that proposed trust and satisfaction to have strong 

positive effects on customer retention (Ranaweera and Prabhu 2003).  
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Furthermore the empirical findings provide practical value for practitioners and 

managers through the identification of a variety of challenging issues they 

need to address including shifting mind-sets, business models/customer 

offerings and timescales, when providing B-2-B PSB. 

The contribution to current knowledge is threefold; firstly, it offers practitioners 

an understanding of the meaning and management of integrated PS offering.  

Specifically addressing how PS quality is measured in these offering.  In 

addition, the research identified the critical impact factors that influence the 

provision and maintenance of an effective PS quality for a PSB, which is 

illustrated in the product service impact circle (Figure 40 in Appendix 20).  The 

empirical finding illustrated that a positive increase in one or more of the impact 

factors ensued in a positive impact on the other interspersed impact factors.  

Conversely, a negative influence on a critical impact factors often result in a 

decrease on the remaining critical impact factors.  This PS quality impact circle 

enables organisations to understand what factors should be considered and 

are considered when providing an integrated PS offering.  Practitioner may be 

interested in utilising the PS impact circle to identify quality measures that 

strategically important when providing an integrated PS offering. 

Secondly, the empirical evidence and research findings may be of great use 

to practitioners and researchers in providing a direction on how to explore and 

or modify the existing service quality concepts when providing an integrated 

PS offering.  The conclusions of this research allow organisations to 

understand the four core quality aspects and demonstrate how organisations 

are managing and measuring service quality when an integrated PS offering 

is being provided.  In line with the extant literature the empirical findings 

demonstrated that managers were considering how to improve the service 

element of the PS offering and desired to measure the customer outcome and 

also the perceived value of the PSB.  Demonstrating to practitioners and 

researchers the current service quality practices organisations implement 

when receiving and buying a PSB. 
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Thirdly, the thesis considered the literature that suggests that perceived quality 

and customer satisfaction can potential have a positive impact on customer 

loyalty.  Furthermore, the empirical finding of this research supported the 

theoretical insights of the literature review, which suggested the key drivers of 

customer loyalty are the constructs perceived value and service quality (Rust 

and Oliver, 1994; Heskett et al., 1997; and Yang and Peterson, 2004) and 

investigated the service quality aspect.  Finally, the literature highlighted the 

absence of a systematic treatment of the concept of PS offering quality and 

addressed this gap.   

7.3. Limitations of this research  

When considering the findings and conclusions of this research presented in 

this chapter it is important to consider the limitations of this research.  The 

empirical research of this thesis focused on the dynamics of an integrated 

product and service offering using a multi case, longitudinal research design.  

However, the findings of this research would be enriched through the 

exploration of the cases over an extended period of time to provide a true 

longitudinal perspective in a pure form.  This essentially would require a 

longitudinal approach focusing on developments PSB through its lifecycle, 

whereas, the empirical data in this thesis utilised respondent lead CIT to collate 

retrospective data to investigate the various stages of the PSB lifecycle.  A 

further limitation of this research is the lack of empirical testing of the 

conceptual model in a B-2-B company or other representative situation. 

Ideally, a B-2-B company making the transition from a pure product provider 

to a product and service provider or a pure service provider making the 

transition to a product and service provider applying the PSB conceptual model 

to determine what quality measures to apply.  Limitations were also inherent 

in the survey as not every interviewee completed the questionnaire, therefore 

an over extensive sample was not completed, however a rich dataset was 

created.  Finally, a key criteria for reliable scientific inquiry is the ability to 

replicate the research.  The researcher employed and utilised primarily 
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empirical data gathered through case-based research and repeating the case 

interviews is not feasible.  In contrast the secondary data analysed persists 

independently in time and can easily be re-investigated.   

7.4. Further Research 

Some of the limitation of research outlined in the previous section can be 

considered a potential opportunities for future research.  The researcher has 

identified a number of specific opportunities for future research, as potential 

directions that could extend the knowledge gained from this research.  

However the two presented below had particular significance and allow a 

greater understanding of the meaning and management of PS quality. 

Firstly, conducting a pure longitudinal study designed to explore the phases of 

the contract life cycle management stages from the perspectives of both the 

PSB provider and the buyer, would be pertinent.  Thus enabling observations 

to be captured from the identification of the business opportunity, through the 

pre award and contractual negotiations, the renewal and post contract 

termination of the PSB.  To determining if the life cycle of the PSB influences 

the management of PS quality.  The empirical research finding highlighted a 

focus on the design of the PS offering and was more abundant in the case 

companies, where relational contracts were adopted.  Figure 42 therefore 

provides a platform for more in depth research and was developed to illustrate 

the main processes to be considered by organisations when providing PSB to 

manage PS quality.  Figure 42 highlighted the key research finding from the 

cases and addressed the paucity of the previous literature, which principally 

was descriptive and reporting on illustrations on the adoption of PSB. 

Secondly, limited research had been conducted in the technology industry or 

healthcare sector, where the products tend to have a shorter life cycle due to 

the continuing development and technological advancement in these areas.  

Conducting main phase cases in the technology, healthcare sectors would 

provide valuable comparative data to investigate and enable conclusions to be 
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drawn across the various sectors.  Finally, investigating the level of the 

exchange occurring between the PSB provider and buyer would be 

advantageous, to compare direct selling of a PSB to subsidiary networks 

exchanges, thus examining if the empirical findings of this research are 

contextual, whilst also broadening the validity of this research.   
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APPENDIXES

Appendix 1: Journals containing articles with PSS in a paper’s title 
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No. of 
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Journal of Cleaner Production 25

Journal of Manufacturing Technology Management 14

CIRP Journal of Manufacturing Science and Technology 12

International Journal of Production Research 12

International Journal of Advanced Manufacturing Technology 10

Computer Integrated Manufacturing Systems CIMS 9

Computers in Industry 6

International Journal of Internet Manufacturing and Services 5

CIRP Annals Manufacturing Technology 5

International Journal of Product Development 5

Expert Systems with Applications 4

International Journal of Operations and Production 

Management
3

Computers and Industrial Engineering 3

International Journal of Computer Integrated Manufacturing 3

International Journal of Technology Intelligence and Planning 3

ZWF Zeitschrift Fuer Wirtschaftlichen Fabrikbetrieb 3
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No. of 

articles

Design Studies 2

International Journal of Services Operations and Informatics 2

Journal of Intelligent Manufacturing 2

Journal of Systems Science and Systems Engineering 2

Proceedings of the Institution of Mechanical Engineers Part B 

Journal of Engineering Manufacture
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Journal of the Japan Society for Precision Engineering 2

International Journal of Automotive Technology and 

Management
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IEEE Transactions on Engineering Management 1

IFIP Advances in Information and Communication Technology 1
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Industrial Marketing Management 1

Information 1
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International Journal of Industrial Engineering and 
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Development
1

International Journal of Mathematics and Computers in 

Simulation
1

Design Journal 1
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Clinical Toxicology 1
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Journal of Engineering Design 1
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Entertainment Iceee2010 2
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Engineering Core Journals PSS with more than 1 article on PSS 

published

No. of 

articles

Proceedings of the 2011 International Conference on Electrical 

Engineering and Informatics Iceei 2011 2

2007 Proceedings of the ASME International Design Engineering 

Technical Conferences and Computers and Information in 

Engineering Conference Detc2007 2

Proceedings of the Institution of Mechanical Engineers Part B 

Journal of Engineering Manufacture 2

Design Studies 2
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Transactions of the North American Manufacturing Research 

Institution of SME 2
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Appendix 3: Scopus PSB articles by subject area 

Scopus database PSB articles by subject area Count

Engineering 127

Computer Science 77

Business, Management and Accounting 71

Environmental Science 35

Decision Sciences 31

Energy 30

Economics, Econometrics and Finance 10

Social Sciences 8

Mathematics 7

Arts and Humanities 3

Physics and Astronomy 2

Agricultural and Biological Sciences 2

Earth and Planetary Sciences 1

Multidisciplinary 1

Pharmacology, Toxicology and Pharmaceutics 1

Medicine 1
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Appendix 4: Extract of PSB articles imported to Endnote  
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Abdalla, A. A. (2006). TRIZ Innovation Management Approach for Problem 

Definition and Product Service Systems, Shaker. 

Abramovici, M., F. Bellalouna and J. C. Gobel (2010). "Adaptive Change 

Management for Industrial Product-Service Systems." Strojniski Vestnik-

Journal of Mechanical Engineering 56(11): 696-706. 

Abramovici, M., F. Bellalouna and J. C. Göbel (2010). "Adaptive change 

management for industrial product-service systems." Strojniski 

Vestnik/Journal of Mechanical Engineering 56(11): 696-706. 

Abramovici, M. and A. Lindner (2011). "Providing product use knowledge for 

the design of improved product generations." CIRP Annals - Manufacturing 

Technology 60(1): 211-214. 

Abramovici, M., A. Lindner, F. Walde, M. Fathi and S. Dienst (2011). Decision 

support for improving the design of hydraulic systems by leading feedback into 

product development, Copenhagen. 

Afshar, M. and D. Wang (2010). "Systems thinking for designing sustainable 

product service systems: A case study using a system dynamics approach." 

Design Principles and Practices 4(6): 259-273. 

Akrout, H., D. Anson, G. Bianchini, A. Neveur, C. Trinel, M. Farnsworth and T. 

Tomiyama (2013). Maintenance task classification: Towards automated 

robotic maintenance for industry, Cranfield. 

Alonso-Rasgado, T., G. Thompson and B. O. Elfstrom (2004). "The design of 

functional (total care) products." Journal of Engineering Design 15(6): 515-540. 

Andreoni, G., P. Arslan, F. Costa, S. Muschiato and M. Romero (2012). 

"Ergonomics and design for sustainability in healthcare: Ambient assisted 
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living and the social-environmental impact of patients lifestyle." Work 

41(SUPPL.1): 3883-3887. 

Arai, T. (2012). "Service engineering to define product service systems." 

Seimitsu Kogaku Kaishi/Journal of the Japan Society for Precision Engineering 

78(3): 179-184. 

Araujo, L.  and Spring, M., (2006).  Products, services and the institutional 

structure of production, Industrial Marketing Management, 35 (7): 797-805.   

Ariwibowo, A. and Y. Bandung (2012). Bandwidth management system to 

support QoS of rural digital learning, Bandung. 

Atmojo, K. D. and Y. Bandung (2012). Eduvid, web video to support digital 

learning in rural primary schools, Bandung. 

Atmojo, K. D. and Y. Bandung (2013). Design and implementation of Eduvid, 

web video to support digital learning in primary schools, Jakarta. 

Auramo, J.  and Ala-Risku,T.  ( 2005), Challenges for going downstream",

International Journal of Logistics Research and Applications, 8(4): 333 – 345. 

Aurich, J. C., C. Fuchs and C. Wagenknecht (2006). Life cycle oriented design 

of technical Product-Service Systems." Journal of Cleaner Production 14(17): 

1480-1494. 

Aurich, J. C., C. Mannweiler and E. Schweitzer (2010). "How to design and 
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Aurich, J. C. and S. Waltemode (2012). "Productivity evaluation of service 

products - Within technical product service systems." Produktivitätsbewertung 

von serviceprodukten: Innerhalb technischer produkt-service-systeme 

107(12): 916-919. 



340 
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Azarenko, A., R. Roy, E. Shehab and A. Tiwari (2009). "Technical product-

service systems: Some implications for the machine tool industry." Journal of 

Manufacturing Technology Management 20(5): 700-722. 
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Appendix 5: Product service bundle search February / March 2014 

PSB search February 
/ March 2014 Scopus

Web of 
Science

PubMed

Conference / 

Proceedings Paper 211 (48%)

76 (40%)

Article 185 (42%) 112 (5%) 3 (100%)

Review 18 (4%)

Book Chapter 14 (3%) 6 (3%)

Article in Press 8 (2%)

Conference Review 2 (<1%) 2 (1%)

Undefined 1 (<1%)

Note 1 (<1%)

Editorial 1(<1%) 1 (<1%)

Book 1 (<1%) 1 (<1%)

Total 442 190 3
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Appendix 6: Endnote library example 

Except of PhD Endnote library  
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Appendix 7: Example of preliminary literature review search terms and 
results from Scopus 

Journal containing Governance and New Institutional Economics

No. of 
articles in 
Scopus

Global Policy 8
Ecological Economics 8
Socio Economic Review 6
Forest Policy and Economics 5
European Planning Studies 5
Urban Studies 4
Journal of Bioeconomics 3
Institutions and Sustainability Political Economy of Agriculture and the 
Environment Essays in Honour of Konrad Hagedorn 3
Energy Policy 3
Journal of Cleaner Production 3
Public Administration 3
Social Science and Medicine 3
Academic Medicine 2
European Urban and Regional Studies 2
Globalization and Health 2
Annals of Public and Cooperative Economics 2
15th Americas Conference on Information Systems 2009 Amcis 2009 2
Environment and Planning A 2
International Encyclopedia of Housing and Home 2
Acta Universitatis Carolinae Geographica 2
European Journal of Law and Economics 2
Geojournal 2
Corporate Governance 2
Journal of Environment and Development 2
Pacific Review 2
Proceedings of Issi 2013 14th International Society of Scientometrics and 
Informetrics Conference 2
Property Management 2
Resources Policy 2
Telecommunications Policy 2
Water Resources Management 2
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Appendix 8: Interviews Semi – Structured Interview Plan 

Preamble 
Prior to interview the researcher sent ‘the research overview’ to interviewee.  

Thanked the interviewee for allowing the interviews to take place at their 

organisation.  Outlined that the interview should last between 30 and 45 

minutes. 

Conduct 
Establish if able to record interview and to take notes and if a copy of the 

transcript be required by the interviewee following the interview.  Outline the 

purpose of the interview. 

Purpose of interview 
To collect perceptions and judgements {informed option} from the interviewee 

on the findings of the in depth literature reviews.  The interview data will enable 

statistical and qualitative analysis of the relationship between Product Quality 

and Service Quality. 

Focus Areas 
To examine the interviewee’s knowledge relating to: 

Quality measures for services and products; Contracts used for services and 

product bundles; and Quality awards and motivation 

Wrapping up  
Thank interviewee for their time and valuable contribution to the research; ask 

if they can suggest anyone else to speak to.  Seek permission to contact them 

again.  

Post Interview 
Complete a “contact summary sheet” and type up transcript.  Send copy of 

transcript to interviewee if requested and code in NVivo. 

Please note this interview guide was slightly altered depending on the 

interviewees’ roles and responsibilities to gather their specific expertise.  Also, 

further elaboration was sought throughout the interviews to get sufficient detail. 
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Appendix 9:  Pilot Case Prompt Interview Questions 

Background / nature of Case organisation 

 What is the structure of the company 

 What is ‘customer value’ and how is that delivered?

 What is the capability? 

 What services do you provide?  How do you define a service? 

 What products do you provide?  How do you define a product?  

 How do you characterise the differences between products and services?  

 Why was PSB created? (when? how?) 

Product Service Bundle 

 Are you aware of the concept of PSB?  

If yes what is your personal understanding of the concept / your definition of a 

PSB? 

If no define PSB a competitive business model that is designed to meet the 

needs B-2-B customers through the bundling of resources (the product and 

service offering), whilst underpinned by an integrated strategy.   

 What is your view / opinion on PSB? 

 What do you think the key factors that influenced the introduction and of 
implementation of  PSB 

Service Measures (or Product Measures depending on company) 

 How do you measure service quality? Formal and Informal 
 How effective do you think this is? 
 What are the specific metrics? 
 How do you collect the data? 
 Are all these measures specified in a contract? 
 How did they evolve? 
 Have you applied for a quality award / accreditation? 

If yes explore motivation and impact 
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Appendix 10: Interview Protocol for Data Collection Fieldwork 

PhD Interview Protocol 

Case:      

Insert brief 200 to 500 word description 

Interview Number:   Insert Number Here 

Interview Date:   Insert Date Here 
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Post Interview Contact Summary Sheet 

SECTION 1: General Information 
1. Date of interview:       

2. Interviewer name:     Charlotte Backholer

 Interviewer email address:  C.J.Backholer@Bath.ac.uk 

 Interviewer telephone number:  01225 384102

3. Name of person interviewed (interviewee):  

4. Interviewee’s contact details:

 Name of contact:    

 Email address:    

 Telephone number:    

 Fax number:     

 Postal address:    

 Website:     

 Business Cards Exchange   

5. University contact of interviewee / referral:  

6. Name of interviewee’s employer:    

SECTION 2: Information about the interviewee 

7. Gender: 

8. Age group: 

9. Organizational position or title: 

10. Geographic region of primary affiliation 

11. Notes and referrals 

12. Follow up actions: 
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SECTION 3: Consent Agreement 

Did the interviewee give permission for:  

13. His/Her name to be listed as an interviewee without any information being 

attributed to him/her? 

 Yes ☐ No ☐

14. Researchers to contact him/her for review, and for approval to attribute a 

particularly good story or quote to him/her, should researchers wish to do so? 

Yes ☐ No ☐

15. The interview to be recorded?  

Yes ☐ No ☐  Not Applicable ☐

If yes please indicate method: 

SECTION 4: Interview Summary

16. What was the most compelling fact that came out of this interview? 

17. What details and examples did the interviewee share? 

18. What was the most quotable quote that came out of this interview?  

19. What were the 1-3 themes that stood out the most for you about the interview?  

 Theme A: Quality {Please describe or give an example}:  

 Theme B: Products {Please describe or give an example}:  

 Theme C: Services {Please describe or give an example}: 

20. Additional Comments 

21. Actions to complete 

SECTION 5: Interview Transcript 

22. Time Interview Started: 

23. Time Interview Ended: 

24. Interview Length: 

25. Interview Transcription: 
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Appendix 11:  List of secondary data 

For reasons of confidentiality the primary sources are only available on request 

via the Researcher.  Conversely the actual contracts governing the PSB 

cannot be released due to commercial sensitivity of the documents.  

Pilot Project Documents: 

Reference Year of 
Publication

Document 
description

Source

SoundComDoc1 2008 History of the 
company 

Internet 
page

SoundComDoc2 2008 Company 
Brochure

Hardcopy

Appendix 17 2010 MechanCom 
website

Internet 
page

KitchenCom 
Website, 2009

2009 Company 
Website

Internet 
page

KitchenCom 
Website, 2010

2010 Company 
Website

Internet 
page

MechanCom 
Website, 2010

2010 Company 
Website

Downloaded 
Brochure

PhoneCom: Doc1 2009 Publicity leaflet –
structure of UK 
organisation

Hardcopy 
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Appendix 12: NVivo examples 

Excerpt of PhD project interview sources
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Appendix 13: Main Case Prompt Interview Questions 

A broader focus has been adopted to now address the overarching question 

of why manage and measure quality in PSB? The following two sets of 

research questions have been developed. 

Why are the quality measures used? 

What data does the quality measures capture? 

Who uses the captured data and for what purpose? 

How can the captured data be implemented? 

What data are actually required {for process improvement}?  

The research questions have been designed in order to address not just the 

how question as presented in the transfer report but also the why, who, what, 

where and when questions relating the quality measures for PSB. It is 

necessary to look at how PSB providers contract for measuring quality of PSB 

to examine what quality measures are actually required and evolve at different 

stages of the life cycle. Therefore, a second set of research questions have 

also been posed which focus on the contractual aspect of PSB. 

How do quality measures adapt during the life cycle of the product and how is 

this specified {through a contract}? 

Where and how are the PSB quality measures specified and how do they adapt 

during the life cycle 
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Appendix 14:  Main Case Questionnaire  

A covering note was attached with institutions on how to complete the exercise and the aim of the exercise – “The purpose of this 

exercise is to identify the key quality measures used by variety of product and service companies and to cluster these measures 

under more inclusive categories.”  The screen shot illustrates the comments which were hidden when sent to respondents. 
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Appendix 15: Extract of Master Lease Agreement  

Mini-competition/ITT reference number:

Lessor:

Capital cost of the goods: 

Supplier and description of goods:

Minimum lease term: (months/years)

Payment frequency: (monthly/quarterly/annually in advance/arrears) 

Rentals per payment frequency: £ (monthly/quarterly/annually in advance/arrears)

Total rentals payable over minimum lease term: £

Net Present Value of rentals over minimum lease term (using implicit interest rate if 

known or appropriate appraisal rate):

Residual value:

Paragraph 
reference 

IAS 17 

Examples of situations that 
individually or in 
combination would normally 
lead to a lease being 
classified as a finance lease 
are:-

Question Answer 

If YES 
then 
finance 
lease

If NO 
then 
operating 
lease

IAS17 10(a) The lease transfers ownership 

of the asset to the lessee by the 

end of the lease term

Does the lease transfer 

ownership of the asset to 



360 

the lessee by the end of 

the lease term?

IAS17 10(b) The lessee has the option to 

purchase the asset at a price 

which is expected to be 

sufficiently lower than fair value 

at date the option becomes 

exercisable that, at the inception 

of the lease, it is reasonably 

certain that the option will be 

exercised

Does the lessee have the 

option to purchase the 

asset at a price which is 

expected to be sufficiently 

lower than fair value at 

date the option becomes 

exercisable such that, at 

the inception of the lease, 

it is reasonably certain 

that the option will be 

exercised?

IAS17 10(c) The lease term is for the major 

part of the economic life of the 

asset, even if title is not 

transferred

Is the lease term for the 

major part of the 

economic life of the asset, 

even if title is not 

transferred?

IAS17 10(d) At the inception of the lease, the 

present value of the minimum 

lease payments amounts to at 

least substantially all of the fair 

value of the leased asset

At the inception of the 

lease, does the Net 

Present Value (NPV) of 

the minimum lease 

payments amount to at 

least substantially all of 

the fair value of the 

leased asset?

IAS17 10(e) The leased assets are of a 

specialised nature such that 

only the lessee can use them 

without major modifications 

being made

Are the leased assets of a 

specialised nature such 

that only the lessee can 

use them without major 

modifications being 

made?
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IAS 17 
paragraph 
11 states

Indicators of situations that 
individually or in 
combination could also lead 
to a lease being classified as 
a finance lease  are detailed 
as 11a) – 11c), however these 
criteria carry less weight 
than those detailed in IAS17 
10 and do not need to be 
considered in all cases i.e.:

NB.  1 If the answers to 10a) 
– e) DO give a clear view as 
to whether this is a finance 
lease or an operating lease 
then there is NOT a 
requirement to consider 
criteria 11a) – c) below

NB.  2 If the answers to 10a) 
to 10e) above DO NOT give a 
clear view of whether this is 
a finance lease or an 
operating lease  then criteria 
11a) to 11c) below may help 
in forming a view

IAS17 11(a) If the lessee is entitled to cancel 

the lease, the Lessor’s losses 

associated with the cancellation 

are borne by the lessee

If the lessee is entitled to 

cancel the lease, are the 

Lessor’s losses 

associated with the 

cancellation borne by the 

lessee?



362 

IAS17 11(b) Gains or losses from 

fluctuations in the fair value of 

the residual fall to the lessee (for 

e.g., in the form of a rebate 

equalling most of the sales 

proceeds at the end of the 

lease)

Do any gains or losses 

from fluctuations in the 

fair value of the residual 

fall to the lessee (for e.g.  

in the form of a rebate 

equalling most of the 

sales proceeds at the end 

of the lease)?

IAS17 11(c) The lessee has the ability to 

continue to lease for a 

secondary period at a rent that 

is substantially lower than 

market rent

Does the lessee have the 

ability to continue to lease 

for a secondary period at 

a rent that is substantially 

lower than market rent?

CONCLUSION: Based on the above assessment and comments, this lease has been 

assessed by the Authority for accounting purposes as:

(delete as appropriate) 

a) A FINANCE LEASE

b) AN OPERATING LEASE

Signed for and on behalf of the Authority:

Name:

Designation:

Date:

A copy of this document should be held on file together with the lease evaluation 
and contract documentation.  
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Appendix 16: House rules 

Release date: 24 September 2012 

Please read these rules carefully.  They outline what we consider is acceptable 
and unacceptable user generated content.  We may update the rules from time 
to time, so please read them before posting your contribution. 

Rule 1: We welcome your opinions

We welcome your opinions.  We want our readers to see and understand 
different points of view.  In the case of comments or discussions, try to 
contribute to the thread, rather than just stating if you agree or disagree.  
Unless you have a witty one-liner, please explain why you hold your opinion. 

Rule 2: This is a public forum

Once your comment is online, everyone with Internet access or our 
Smartphone “App” can read it.  Please make your comment clear to ensure 
that it is not misunderstood.  Your comment may be rated by other users and 
categorised e.g.  best and worst rated.  You can express a strong opinion but 
please do not go over the top.  Don't forget that you are legally responsible for 
what you submit.  Please consider how your comment could be received by 
others.  Many different types of people of different ages may view your 
comment.  This applies to any content you submit. 

Rule 3: Language and relevance

Please be polite.  Do not use swear words or crude or sexual language.  Only 
English is allowed.  Keep your submissions relevant to the story or topic.  Do 
not insult other contributions or discuss the non-appearance or removal of any 
content on this Site or the suspension or termination of any users.  If you would 
like to discuss the operation of the Site with us, please email us 
at comments@*********.co.uk

Rule 4: Report abuse

We strongly support this site’s community in maintaining high standards of 
participation.  If you consider that a comment, or any other type of content on 
the site, does not comply with these rules or our Terms, please use the 
relevant Report link, located next to the content at issue.  This facility should 
only be used for serious complaints, not simply because you disagree with 
something said. 

We operate a system of pre-publication moderation for some user generated 
content before it is published on this site, where the content is contributed by 
non-trusted users. 
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We also operate a system of post-publication moderation for some user 

generated content after it is published on this site, where the content is 

contributed by regular and trusted users. 

Whilst we operate a system of pre-publication and post-publication 

moderation, we are under no obligation to moderate any content on this site, 

and we expressly exclude our liability for any loss or damage arising from the 

use of any interactive feature by a user in contravention of these rules, whether 

the service is moderated or not. 

Rule 5: No libel or other abuse

You must not make or encourage comments which are: 

 defamatory, false or misleading; 

 insulting, threatening or abusive; 

 obscene or of a sexual nature; 

 offensive, racist, sexist, homophobic or discriminatory against any 
religions or other groups;  

 promoting illegal activity; or  

 intended to deceive. 

Rule 6: Confidentiality, privacy and contempt

Please respect people's privacy.  You are not allowed to submit confidential or 
private information.  For example, you must not upload the telephone number, 
email address or any other contact details of any person without their 
permission. 

You should not write anything which could prejudice pending or ongoing court 
proceedings of which you are aware.  For example, if you have any personal 
knowledge about someone who has been arrested or charged or being 
prosecuted for an offence, you must not mention it.  If you do, you could be in 
contempt of court, which is an extremely serious matter. 

Rule 7: No advertising, solicitation or investigations

• You must not use your contribution for: 
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• the promotion of any products, services or chain messages or for 
any other commercial purpose without our prior consent; 

•  comparative advertising; 

• any fraudulent purpose; 

• harming or attempting to harm minors; 

• sending or procuring the sending of unsolicited emails, 
unauthorised advertising or other communications; 

• an investigation e.g. tracing the whereabouts of any person. 

We retain the right to remove comments that refer to any sponsorship, petition, 
campaign or scheme, at our discretion. 

If you wish to advertise please contactsalessupport@**************.co.uk

Rule 8: No impersonation and proper disclosure

You must not pretend to be someone else (e.g.  an expert, another user or a 
member of our team).  You must not pretend that you are unconnected to a 
story or topic, when in fact you are.  If you have a personal connection to a 
story or topic, you should disclose your connection or, where appropriate, not 
comment at all. 

Rule 9: Copyright infringement

You must not infringe another person's copyright, for example by copying and 
pasting content from another site and using it as your own comment. 

You must also not submit copies of photographs taken from third party 
websites. 

Rule 10: Respect the spirit as well as the letter of the House Rules

In deciding what is acceptable, please also respect the spirit and tone of these 
rules and the community. 

Rule 11: Removal of content

As set out at rule 4 above, we may carry out some pre-publication and post-
publication moderation.  In addition to this, reader comments that violate the 
letter or spirit of these rules or our Terms may be removed (or, if checked in 
advance, not published in the first place).  If we do remove something, we will 
generally remove whole posts, or where necessary, whole threads (not parts).  
This means that even if only one sentence is objectionable, the whole 
comment will usually be removed (or not published). 
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If your contribution or a thread is removed, this may be for any number of 
reasons.  Usually, this will be because the contribution breaks these rules or 
our Terms or is the subject of an abuse report.  Sometimes, the contribution 
may be removed because it is connected to another contribution which is being 
removed.  We hope that you will understand that, once properly notified of a 
complaint, we may have to remove a contribution for legal reasons (whatever 
the rights and wrongs). 

If your content has been removed, we may email you to let you know or to 
inform you if you have been suspended or banned from submitting further 
comments to the Site. 

If you are aware that content has been removed, you must not deliberately 
resubmit the same content. 

Rule 12: Suspension and termination

We reserve the right to suspend or ban your account and use of the site at our 
sole discretion.  Here are some reasons why we might do so: 

• Breaching these rules or our Terms; 

• Serious failure to respect the spirit and tone of the community; or 

• Conduct or comments that demand a disproportionate amount of our 
time or that abuse our staff. 

The length of a suspension or whether we ban someone depends on all the 
circumstances.  Allowing our users to contribute content is a privilege, not a 
right.  If you abuse our rules, or our Terms, you should expect to be barred 
from using the site. 

If we suspend or ban your registration, you must not attempt to re-register or 
submit content (e.g.  using someone else's account), without our permission. 

We also reserve the right to take proceedings against you for breach of our 
Terms or these House Rules and to report the matter to the Police or other 
appropriate law enforcement agency.  Failure to comply with the above 
Content Standards, and the other terms set out in these Terms, constitutes a 
material breach and you agree to indemnify us for all liabilities, costs (including, 
but not limited to, reasonable administrative and legal costs), expenses, 
damages and losses suffered by us which result from the breach.   

http://www.bathchronicle.co.uk/termsandconditions.html
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Appendix 17: MechanCom’s Quality Review Form 
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Appendix 18: Summary of Pilot Project Cases’ interviewees
Pilot Project Case Interviewees’ details Type of contact
Interviewee 
Code

Interviewee role Management 
Tier

Face-to-face 
interview 
(verbatim 
minutes)

Telephone / 
Email
(verbatim 
minutes)

Pi
lo

t P
ro

je
ct

 C
as

e 
A

A1 Owner and founder of 

SoundCom

Senior 62 N/A

A2 Installation Manager Middle 41 and 57 18

A3 Director of the 

company

Senior 193; 108 

and 54

23

Ai Manager of HotelCom Senior 102 N/A

Aii Proprietor Senior 49

Aiii Proprietor Senior 12

Aiv Housekeeping 

Manager

Middle 38

Pi
lo

t P
ro

je
ct

 C
as

e 
B

B1 Chief Executive 

Officer

Senior 105 43

B2 Company secretary Junior 62

B3 Founder of the 

company

Senior 31

Bi General Manager Senior 58

Bii Technical Advisor Senior 67
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Appendix 18: Summary of Pilot Project Cases’ interviewees (cont.) 

Pilot Project Case Interviewees’ details Type of contact
Interviewee 
Code

Interviewee role Management 
Tier

Face-to-face 
interview 
(verbatim 
minutes)

Telephone / 
Email
(verbatim 
minutes)

Pi
lo

t P
ro

je
ct

 C
as

e 
C

C1 Design Director Senior 75 and 38

C2 Managing Director Senior 41 and 21

C3 Design Manager Middle 27

C4 Senior Project 

Engineer / Former 

Design Engineer

Middle 62 46

C5 Human Resource /

Office Manager

Junior 24

C6 Project Co-ordinator Middle 59 and 34

Ci Regional Store 

Manager

Senior 38

Cii Outlet Store 

Manager

Senior 52

Ciii Security Manager Senior 32

Civ Contract 

Coordinator

Middle 45

Pi
lo

t P
ro

je
ct

 C
as

e 
D

D1 Kitchen Planner Junior 20

D2 Showroom Manager Middle 50

D3 Retail Manager Middle 39

D4 Area Manager for 

the Southwest

Senior 42

D5 Sub-contracted 

Kitchen Installer

Junior 33
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Appendix 18: Summary of Pilot Project Cases’ interviewees (cont.) 

Pilot Project Case Interviewees’ details Type of contact

Interviewee 
Code

Interviewee role Management 
Tier

Face-to-face 
interview 
(verbatim 
minutes)

Telephone / 
Email

(verbatim 
minutes)

Di Store Manager Senior 52

Dii Client Experience 

Manager

Middle 56

Diii Showroom Design 

Consultant

Junior 51

Pi
lo

t C
as

e 
E

E1 Senior Editor Middle 54

E2 Editor in chief Senior 37 and 42

Ei Regional and 

Commercial Director

Senior 61

Pi
lo

t P
ro

je
ct

 C
as

e 
F

F1 Sales Engineer Middle 72 

F2 Business 

Development 

Manager

Senior 58

F3 River Team Co-

ordinator

Middle 43

Fi Project Manager Senior 76

Fii Contract Officer Middle 76

Pi
lo

t P
ro

je
ct

 C
as

e 
G G1 Manufacturing 

Engineer

Middle 44

G2 Product Design 

Engineer

Middle 31

G3 Senior Mechanical 

Design Engineer

Senior 62
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Appendix 18: Summary of Pilot Project Cases’ interviewees (cont.) 

Pilot Project Case Interviewees’ details Type of contact
Interviewee 
Code

Interviewee role Management 
Tier

Face-to-face 
interview 
(verbatim 
minutes)

Telephone / 
Email
(verbatim 
minutes)

G4 Field Sales Engineer Middle 28

G5 Sales Engineer Middle 35

G6 Project Sales 

Engineer

Middle 33

G7 Project Sales 

Manager

Senior 52

Gi Ship Safety Warden Middle 43

Gii Principal Engineering 

Manager

Middle 36

Giii Graduate Product 

Safety Engineer

Junior 39

Giv Graduate Product 

Safety Engineer

Junior 29

Gv Senior Product Safety 

Engineer

Junior 43

Gvi Programme Manager Middle 42

Pi
lo

t C
as

e 
H

H1 Project manager Senior 47 and 39

H2 Project delivery 

manager

Senior 43

Hi Project Manager Senior 62

Hii Programme Manager Senior 53

Hiii Project Management 

Office Analyst

Middle 67
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Appendix 19: Summary of Main Project Cases’ interviewees
Main Project Case Interviewees’ details Type of contact
Interview
ee Code

Interviewee role Management 
Tier

Face-to-face 
interview 
(verbatim 
minutes)

Telephone 
/ Email
(verbatim 
minutes)

Questionnaire 
Survey

M
ai

n 
Pr

oj
ec

t C
as

e 
1

VC1 ValveCom’s 

Managing 

Director

Senior 

Management

62 N/A Completed

VC2 ValveCom’s 

Contract and 

Engineering 

Project Manager

Middle 

Management

41 and 57 18 Completed

VC3 ValveCom’s 

Materials 

Manager

Middle 

Management

193; 108 and 

54

23 Sent 

VC4 ValveCom’s 

Operational Co-

ordinator

Junior 

Management

102 N/A Completed

VC5 ValveCom’s 

Quality Manager

Senior 

Management

18; 22; and 

15

32 Completed

OC1 OilCom’s Senior 

Project Manager

Middle 

Management

N/A 49 and 41

OC2 OilCom’s 

Commercial and 

Contractual 

Manager

Senior 

Management

31 and 47 11 Completed 

OC3 OilCom’s Project 

Delivery

Manager

Middle 

Management

27 23 Completed

OC4 OilCom’s Project 

Lead

Junior 

Management

N/A 35

OC5 OilCom’s 

subcontracted 

Consulting 

Engineer

Middle 

Management

N/A 7 and 18 Completed
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Appendix 19: Summary of Main Project Cases’ interviewees (cont). 

Main Project Case Interviewees’ details Type of contact
Interview
ee Code

Interviewee role Management 
Tier

Face-to-face 
interview 
(verbatim 
minutes)

Telephone 
/ Email
(verbatim 
minutes)

Questionnaire 
Survey

M
ai

n 
Pr

oj
ec

t C
as

e 
2

AC1 General 

Manager

Senior 

Management

41 and 27 N/A

AC2 Quality, Health 

and Safety 

Manager

Senior 

Management

22 N/A Completed

AC3 Material 

Manager

Middle 

Management

34 N/A Completed

AC4 Services and 

Site Project 

Manager

Middle 

Management

36 and 48 N/A

AC5 Sales Contract 

Manager

Middle 

Management

44 N/A

AC6 Plant Engineer Junior 

Management

27 N/A

PC1 Quality 

Assurance 

Manager

Middle 

Management

57 N/A Completed

PC2 Operations 

Manager

Senior 

Management

23 11 Completed

PC3 Project Manager Middle 

Management

29 N/A

PC4 Control and 

instrumental 

Engineer

Junior 

Management

22 N/A

M
ai

n 
Pr

oj
ec

t C
as

e MC1 Division Director Senior 

Management

31 and 108 N/A Completed

MC2 Quality Manager Senior 

Management

55 and 24 N/A Completed

MC3 Production 

Manager

Senior 

Management

74 N/A
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Appendix 19: Summary of Main Project Cases’ interviewees (cont.) 

Main Project Case Interviewees’ details Type of contact
Interviewee 
Code

Interviewee 
role

Management 
Tier

Face-to-face 
interview 
(verbatim 
minutes)

Telephone 
/ Email
(verbatim 
minutes)

Questionnaire 
Survey

M
ai

n 
Pr

oj
ec

t C
as

e
3

MC4 Operational 

Manager

Senior 

Management

48 4 Completed

MC5 Inside Sales 

Contract 

Supervisor

Middle 

Management

58 7 Completed

MC6 Operations 

Co-ordinator

Middle 

Management

50 N/A

MC7 Division Buyer Junior 

Management

23 N/A

MC8 Systems and 

Service 

Division 

Administrator

Junior 

Management

19 N/A

MC9 Production 

Planner

Junior 

Management

28 N/A

WC1 Business 

Growth 

Strategy 

Manager

Senior 

Management

N/A 37

WC2 Business 

Growth co-

ordinator

Middle 

Management

N/A 19

WC3 Contracts 

Engineer

Middle 

Management

N/A 44 Completed

M
ai

n 

GC1 Contractor 

Logistic 

Support (CLS) 

Manager

Senior 

Management

66 and 27 2 Completed
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Appendix 19: Summary of Main Project Cases’ interviewees (cont.) 

Main Project Case Interviewees’ details Type of contact
Interviewee 
Code

Interviewee 
role

Management 
Tier

Face-to-face 
interview 
(verbatim 
minutes)

Telephone 
/ Email
(verbatim 
minutes)

Questionnaire 
Survey

M
ai

n 
Pr

oj
ec

t C
as

e
4

GC2 Contractor 

Logistic 

Support (CLS) 

Supervisor

Middle 

Management

32 N/A

GC3 Materials and 

Design 

Administrator

Middle 

Management

45 N/A

GC4 Authorisation 

Officer

Junior 

Management

29 N/A

SC1 Project 

Contracts 

Manager

Middle 

Management

46 3 Completed

SC2 Systems 

Engineering 

Manager

Middle 

Management

30 and 31 N/A

SC3 Procurement 

Engineering 

Capability 

Manager 

Middle 

Management

43 N/A
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Appendix 20:  Product service impact circles (Figure 39; Figure 40, 
and Figure 41) 

Figure 39: Product Service Quality Impact Circle 
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Figure 40: Product service quality impact circle (positive influences loop) 
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Figure 41: Product service quality impact circle (negative influences loop)  
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Appendix 21: A therotical model of the ideal QAS for a PSB 

Figure 42: A model of the ideal aspects of a quality assurance system for 

measuring PS quality (service recovery attributes and product failure recovery) 
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