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Abstract
This research examines the relationship between innovation project portfolio
management (IPPM) capabilities and competitive advantage. Innovation projects – or
projects for the development of new products – are of escalating importance in an
increasingly competitive, globalised and deregulated environment characterised by
shortening product lifecycles and dynamic markets. IPPM capabilities aim to improve
the success rates for product innovation activities by providing a holistic and responsive
decision-making environment to maximise the long-term value of innovation
investments across the portfolio of innovation projects. This research takes a wide view
and investigates the overall organisational capability for the management of the
innovation project portfolio.
Successful product innovation is no longer primarily a concern of manufacturing-based
industries – product development in service industries is a growing endeavour in an
increasingly important industry. Therefore this research includes service product
development environments and is the first to extend beyond the traditional
manufacturing industry base for IPPM research. This is also the first study to investigate
IPPM capabilities in Australia.
A pragmatic perspective guides a two-phase study encompassing a quantitative survey
and a qualitative multiple-case study, the combination of methods providing a deeper
level of understanding than could be achieved by either method alone. Findings support
prior IPPM studies and suggest a positive relationship between structured IPPM
capabilities and improved new product outcomes. The research highlights similarities
and differences between service and manufacturing environments, and suggests future
challenges will result from the increasing blurring of the boundaries between service
and manufacturing industries. This research adopts a ‘dynamic capabilities’ perspective
and draws on organisational learning theory to investigate the path-dependent nature of
IPPM capability development. It adds to the understanding of how IPPM capabilities
work with the resource base and contribute to competitive advantage. The findings of
the research are presented in a maturity model and several conceptual models, and areas
for future research are identified.

v

Contents
Certification

iii

Abstract
List of figures

xiii

List of tables

xv

List of appendices

xvii

Abbreviations used in thesis

xviii

Glossary

Chapter 1

v

xix

Acknowledgments

xxiii

Publications based on this research

xxiv

Introduction

1

1.1

Context and primary research question

1

1.2

What is an IPPM capability?

2

1.3

Justification and research questions

4

1.4

Methodology introduction

8

1.5

Main contributions

9

1.6

Limitations

11

1.7

Thesis structure

11

Chapter 2
2.1

2.2

Literature review

15

Introduction

15

2.1.1

What is Innovation Project Portfolio Management?

16

2.1.2

Introduction to IPPM processes

21

2.1.3

Literature review overview

22

2.1.4

Contributions

24

Sources of the literature on IPPM

24

2.2.1

25

First perspective: management of NPD

vii

2.2.2
2.3

Second perspective: Project Management (PM)

37

IPPM literature review

41

2.3.1

Empirical research and the literature on IPPM

42

2.3.2

The importance of IPPM

43

2.3.3

IPPM and strategic alignment

44

2.3.4

Outcomes from IPPM: goals and organisational effects

48

2.3.5

Development and maturity of IPPM capabilities

49

2.3.6

Best practice-based studies

51

2.3.7

Review of literature on IPPM processes

57

2.3.8

IPPM research gaps

64

2.3.9

IPPM literature review conclusion

66

2.4

Conceptual model development

69

2.5

Discussion and development of research questions

71

2.5.1

Research issue 1: The IPPM capability and its outcomes

72

2.5.2

Research issue 2: IPPM capabilities in service industries

72

2.5.3

Research issue 3: IPPM capabilities in Australia

73

2.5.4

Research issue 4: Theory or frameworks for IPPM
capabilities

74

Research issue 5: The development of IPPM capabilities

74

2.5.5
2.6

Chapter summary

Chapter 3
3.1

77

Justification of the research paradigm

78

3.1.1

Overview of research paradigms

79

3.1.2

The pragmatic paradigm

80

3.1.3

Justification of the pragmatic paradigm to address the
research questions

82

Summary – pragmatic paradigm, ‘strategy-as-practice’ focus

85

3.1.4

viii

Methodology and Phase 1 research design

75

3.2

3.3

Research design overview

87

3.2.1

Justification of a mixed methodology

88

3.2.2

Justification for a sequential mixed-method research study

89

3.2.3

Selection of methods for the mixed-method study

91

Research design: Phase 1

95

3.3.1

Sampling procedures and sample size

100

3.3.2

Statistical methods for data analysis

101

3.4

Considerations for Phase 2 research design

103

3.5

Criteria for judging quality and credibility of the mixed-method study

106

3.6

Limitations of the methodology

107

3.7

Ethical considerations

108

3.8

Chapter summary

109

Chapter 4
4.1

4.2

Phase 1 findings

111

Data collection

111

4.1.1

113

Data preparation and treatment of missing data

Findings and analysis – Phase 1

115

4.2.1

IPPM benchmark – findings and analysis

115

4.2.2

Success factor and outcome measure constructs

119

4.2.3

RQ 1 – findings and analysis

120

4.2.4

RQ 2 – findings and analysis

125

4.2.5

RQ 3 – findings and analysis

127

4.2.6

RQ 4 – findings and analysis

129

4.2.7

RQ 5 – findings and analysis

130

4.3

Discussion and implications for Phase 2

131

4.4

Chapter summary

136

ix

Chapter 5

Phase 2 research design

139

5.1

Overview of Phase 2

140

5.2

Extended literature review on strategy and competitive advantage

142

5.2.1

IPPM and strategy

143

5.2.2

Strategy literature background

144

5.2.3

External and internal strategy perspectives

145

5.2.4

Strategy - the external perspective

147

5.2.5

Strategy - the internal ‘Capability Building’ perspective

149

5.2.6

Summary and implications

153

5.3

Extended literature review on dynamic capabilities and IPPM
capabilities
5.3.1

5.4

153

Dynamic capabilities – examples including IPPM
capabilities

155

5.3.2

IPPM capabilities: processes, positions and paths

157

5.3.3

Summary and implications for design of the research
instrument

162

Extended literature review on the development of organisational
capabilities

163

5.4.1

Organisational learning and dynamic capabilities

166

5.4.2

Summary and implications for design of the research
instrument

168

5.5

Discussion of extended literature review and implications for Phase 2

169

5.6

Multiple-case study research design – Phase 2

170

5.6.1

Multiple-case study design overview

171

5.6.2

Research instrument design

177

5.6.3

Interview process – case study process

180

5.6.4

Methods used to analyse the findings

182

5.6.5

Research quality, ethics, and limitations of the method

183

5.7

x

Chapter summary

185

Chapter 6

Phase 2 Findings

187

6.1

Introduction

187

6.2

Within-case analyses

189

6.2.1

SERV – Case summary

190

6.2.2

MED – Case summary

193

6.2.3

TELE – Case summary

195

6.2.4

IND – Case summary

196

6.2.5

FIN – Case summary

198

6.2.6

MAT – Case summary

200

6.3

6.4

Cross-case analysis – primary cases

203

6.3.1

Strategy and competition

204

6.3.2

Importance of new products and IPPM

206

6.3.3

Dynamism of the environments

211

6.3.4

Three dimensions of IPPM

216

6.3.5

IPPM and the resource base

229

6.3.6

IPPM capability establishment, evolution and maturity

234

6.3.7

The ‘success trap’

237

6.3.8

Summary of the cross-case analysis of the primary cases

239

Cross-case analysis – embedded cases

240

6.4.1

Findings from the embedded cases

241

6.4.2

Summary of embedded case analysis

242

6.5

A model of organisational IPPM capability

242

6.6

A maturity model for IPPM capabilities

244

6.6.1

Overview of the Outcomes and Learning-based Maturity
Model (OLMM)

244

6.6.2

Benefits of the OLMM over existing CMMs

245

6.6.3

Feedback on the OLMM

246

6.6.4

Case study evaluation using the OLMM

246
xi

6.6.5
6.7

6.8

249

Findings in relation to the research questions

249

6.7.1

RQ 1

249

6.7.2

RQ 2

254

6.7.3

RQ 3

260

6.7.4

RQ 4

260

6.7.5

RQ 5

267

Chapter summary

271

6.8.1

Contributions of this chapter

272

Conclusions and implications

275

Conclusions about each research question

276

7.1.1

RQ 1

276

7.1.2

RQ 2

280

7.1.3

RQ 3

285

7.1.4

RQ 4

285

7.1.5

RQ 5

287

Chapter 7
7.1

Conclusions

7.2

Conclusions about the main research question

288

7.3

Implications for theory

292

7.4

Implications for practice

293

7.5

Limitations of the research

295

7.6

Future research

296

7.7

Chapter summary

298

References

301

Appendices

329

xii

List of figures

Figure 1-1: Chapter 1 outline

1

Figure 1-2: Thesis structure

13

Figure 2-1: Chapter 2 outline within overall thesis structure

15

Figure 2-2: Typical integration of project and portfolio management processes

22

Figure 2-3: NPD success factors, NPD process and new product performance

26

Figure 2-4: Typical stage-gate NPD process

30

Figure 2-5: Cascade model of strategic objectives

46

Figure 2-6: Two-way strategy project model

47

Figure 2-7: Conceptual model on IPPM success factors and product portfolio
outcomes

70

Figure 2-8: Five research questions summarised

76

Figure 3-1: Chapter 3 outline within overall thesis structure

77

Figure 3-2: Sequential mixed-method research design overview

88

Figure 3-3: Survey extract on the manufacturing and service mix of the project
portfolio

96

Figure 4-1: Chapter 4 outline within overall thesis structure

111

Figure 4-2: Use of five common IPPM methods

117

Figure 4-3: Conceptual model with constructs

119

Figure 4-4: Regression results – explanatory relationships between IMP4,
MAT4 and PPM4

121

Figure 4-5: Length of time the portfolio management method has been
established

126

Figure 5-1: Chapter 5 outline within overall thesis structure

139

Figure 5-2: Phase 2 research design overview

141

Figure 5-3: Relationship between the RBV, dynamic capabilities and IPPM
capabilities

157

Figure 5-4: Dynamic capabilities and the ‘processes, positions and paths’
framework

158

xiii

Figure 5-5: Learning investments, capability development and outcomes

168

Figure 5-6: Embedded case research design

172

Figure 5-7: Flow diagram of interview guide development and use

178

Figure 5-8: Case study process

181

Figure 5-9: Cases and embedded cases

182

Figure 6-1: Chapter 6 outline within overall thesis structure

187

Figure 6-2: Three dimensions of an IPPM capability

217

Figure 6-3: Typical product development processes tailored for project type

223

Figure 6-4: Model of an organisational IPPM capability

243

Figure 6-5: Overview of the Outcomes and Learning-based Maturity Model for
IPPM

245

Figure 6-6: An IPPM capability as a dynamic capability illustrating the
processes, positions and paths framework

266

Figure 6-7: Organisational learning as a second order dynamic capability

270

Figure 7-1: Chapter 7 outline within overall thesis structure

275

Figure 7-2: Conceptual model on IPPM capability importance, learning,
maturity and PPO

278

xiv

List of tables

Table 3-1: Research paradigms compared

81

Table 3-2: IPPM research aligned with the pragmatic paradigm

86

Table 3-3: Summary of two-phase approach and research questions

94

Table 3-4: Three types of product portfolio outcome (PPO) measures

97

Table 3-5: Sample survey questions

98

Table 4-1: IPPM success factor items and descriptive statistics

116

Table 4-2: IPPM method items and findings

117

Table 4-3: PPO items and descriptive statistics

118

Table 4-4: NPP items and descriptive statistics

118

Table 4-5: Constructs and correlations

120

Table 4-6: Constructs and items used for three types of PPO measures

123

Table 4-7: Profile of respondents to the Australian and North American IPPM
surveys

127

Table 4-8: Implications of Phase I findings on Phase 2 research design

138

Table 5-1: Profile of the case study organisations

175

Table 6-1: Overview of Chapter 6

189

Table 6-2: Summary of findings on strategy and competition

206

Table 6-3: Importance of IPPM

208

Table 6-4: Summary of findings on importance of new products and IPPM

211

Table 6-5: Typical timeframes for NPD and IPPM

213

Table 6-6: Summary of findings on dynamism of the environments

216

Table 6-7: Summary of findings on the three dimensions of IPPM

229

Table 6-8: Summary of findings on IPPM and the resource base

234

Table 6-9: Summary of findings on IPPM capability establishment, evolution
and maturity

237

Table 6-10: Summary of findings on the ‘success trap’

239

xv

Table 6-11: IPPM capability maturity ratings based on OLMM analysis

247

Table 6-12: Comparison of maturity, importance and investment in IPPM
development

252

Table 6-13: Summary of IPPM capability themes that are common across
industry types

258

Table 6-14: Summary of areas of IPPM capability difference between industry
types

259

Table 6-15: Characteristics of dynamic capabilities and IPPM case study
findings

262

Table 6-16: Case study findings on IPPM capability development

268

Table 6-17: Main findings from Phase 2

273

xvi

List of appendices

Appendix 1: Annotated literature review of the empirical research related to
IPPM

329

Appendix 2: Items and survey questions for success factors and PPO measures

341

Appendix 3: Phase 1 survey instrument

343

Appendix 4: Details of quantitative data collection and analysis

355

Appendix 5: Phase 2 semi-structured interview guide

375

Appendix 6: Phase 2 data sources and analysis methods

391

Appendix 7: Phase 2 findings on IPPM environments, methods and outcomes

403

Appendix 8: Organisational learning investments and the development of IPPM
capabilities

413

Appendix 9: Embedded case findings

419

Appendix 10: The Outcomes and Learning-based Maturity Model (OLMM) for
IPPM

425

xvii

Abbreviations used in thesis
CMM

Capability Maturity Model

DSS

Decision Support System

IMP

Importance (of IPPM)

IP

Intellectual Property

IPPM

Innovation Project Portfolio Management

IT

Information Technology

MAT

Maturity (of IPPM)

METH

Method (used in IPPM process)

NPD

New Product Development

NPP

New Product Performance

NSD

New Service Development

OLMM

Outcomes and Learning-based Maturity Model (for IPPM)

OPP

Opportunity (product opportunity effectiveness)

PM

Project Management

PMBOK

Project Management Body of Knowledge

PMI

Project Management Institute

PPM

Project Portfolio Management

PPO

Product Portfolio Outcome

PPP

Processes, Positions, Paths

PRB

Portfolio Review Board

R&D

Research and Development

RBV

Resource Based View

S-C-P

Structure-Conduct-Performance

SEI

Software Engineering Institute

SME

Small to Medium Enterprise

VRIN

Valuable, Rare, Inimitable, Non-substitutable

VRINE

Valuable, Rare, Inimitable, Non-substitutable, Exploitable

VRIO

Valuable, Rare, Inimitable, Organisational capability to exploit resources

xviii

Glossary
Ambidexterity
The ability of an organisations to perform both exploitation and exploration
activities and to balance these types of activities effectively.
Capabilities
A specific type of organisational resource that enables the organisation to deploy
other resources to perform activities that result in desired outcomes.
Competitive advantage
Competitive advantage is achieved through a capability to gain better returns than
competitors (such as from investments in innovation projects) - creating more
value than competitors are able to achieve.
Dynamic capability
A particular type of organisational capability that enables organisations to be
responsive to the dynamic environment and is a source of sustainable competitive
advantage through its ability to effectively deploy, integrate and build other
organisational capabilities and resources in dynamic environments.
Effective IPPM capability
An IPPM capability that leads to improved product portfolio outcome (PPO)
measures.
Establishment mode (of IPPM capability development)
The establishment mode is defined in this thesis as the type of capability
development that occurs when an organisation explicitly recognises the need to
acquire or re-design an IPPM capability and engages deliberate actions towards
this end. Strong establishment activity often signifies the initial introduction of
the capability to the organisation; however, it can also signify a major change in
the capability that involves a rebuilding or replacement of the main elements of
the capability.
Evolution mode (of IPPM capability development)
The evolution mode is defined in this thesis as the type of capability development
that involves adjustments and improvements within an existing IPPM capability
framework. The ‘evolution mode’ may involve unintentional capability evolution,
or purposeful evolution where the capability is monitored, evaluated, modified
and adjusted as required.
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Experience accumulation
Tacit learning mechanism where experiences drive learning, often through trial
and error.
Exploitation trap
See ‘Success trap’.
Exploitation / Exploitation projects
Exploitation processes use existing resources and processes. Exploitation projects
are generally short-term projects that develop incremental changes to products.
Exploitation projects are relatively low risk projects.
Exploration / Exploration projects
Exploration processes involve extending beyond established capabilities and
developing new capabilities and processes to perform unfamiliar tasks.
Exploration projects are generally long-term projects that develop radical or
breakthrough innovation. Exploration projects are generally high risk, have lower
levels of success than exploitation projects, but have the potential to gain high
returns.
Industry type
Organisations are classified into two industry types for this research – either
‘service-based’ or ‘manufacturing-based’ industry types.
Innovation project
Projects for the development of any type of new product. These can be new
manufactured products, new service products or new products that comprise a
combination of manufactured and service elements.
Innovation project portfolio
An innovation project portfolio is defined in this thesis as a collection of
innovation projects that are managed centrally to meet strategic business
objectives.
IPPM capability
An IPPM capability is defined in this thesis as the overall organisational ability to
manage the innovation project portfolio and maximise its contribution to the
success of the organisation. The IPPM capability includes IPPM processes as well
as organisational factors that contribute to the IPPM capability.

xx

IPPM process
The policies, practices, activities, procedures, methods and tools that managers
use for ongoing resource allocation and reallocation among a portfolio of
innovation projects to maximise the contribution of projects to the overall welfare
and success of the enterprise.
Knowledge articulation
Explicit learning mechanism where learning is enhanced by articulation activities
such as meetings, discussions, seminars and training or educational sessions.
Knowledge codification
Explicit learning mechanism where learning is codified through documentation
activities or through development of information capture and codification
procedures.
Manufactured product
Manufactured products or physical goods that are primarily presented to
customers in a tangible form.
Manufacturing-based organisation, manufacturing organisation, manufacturing
industry
An organisation or industry that is primarily concerned with the development and
delivery of manufactured products.
New product performance (NPP)
The performance of new products in the market, through measures such as profit,
market share or success rates.
Product
Any developed offering that is available to customers. This includes both
manufactured (or tangible) products and service-based (intangible) products, or
products that include both tangible and intangible components.
Product portfolio outcome (PPO)
Product portfolio outcomes (PPO) are defined in this thesis as the product-based
outcomes from the innovation project portfolio. PPO measures indicate the level
of success of the new products resulting from the innovation portfolio. PPO
measures include individual and portfolio-level measures of project success. Most
PPO measures are based on meeting financial, market or technical objectives.
Three types of PPO measures are included in this study: measures of performance
on IPPM goals, measures of the effectiveness of the resulting products in
xxi

exploiting market or technology-based opportunities (OPP measures), and
measures of new product performance (NPP measures) in the market.
Service product or ‘service’
Products that are service offerings, or services that consumers can purchase.
Services are defined by intangibility and simultaneity of production and
consumption.
Service-based organisation, service organisation, service industry
An organisation or industry that is primarily concerned with the development and
delivery of service products.
Stage-Gate process
Product development or project management process with defined stages and
decision points (or gates) between the stages (as shown in Figure 2-3).
Success factors (for NPD or IPPM capabilities)
The factors that are associated with the development of successful products or
portfolios of products.
Success trap
The ‘success trap’ is a situation where exploitation project success leads to an
imbalance in the project portfolio, with too many exploitation projects and too
few exploration projects. The imbalance is caused by an unintentional evolution
of decision-making processes due to the fact that decisions to allocate resources
to exploitation projects provide more frequent and rapid positive feedback to
decision-makers than decisions to allocate resources to exploration projects. As a
result, decision-making tends to favour short-term, incremental or low-risk
‘exploitation’ projects, at the expense of the more radical, breakthrough longerterm ‘exploration’ projects.
Sustainable competitive advantage
Competitive advantage that is enduring (long-lasting) and is not copied by
competitors or rendered obsolete.
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