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Abstract

This thesis presents an empirical study that investigates the radical product innovation
phenomenon in the New Zealand food and beverage industry. Its major objectives are to
posit and test determinants of radical product innovation and their relationship in
explaining product innovativeness, using the New Zealand food and beverage industry as
the study context. The New Zealand food and beverage industry was chosen because of
its long history of successful radical product innovation and the importance of that

industry to the New Zealand economy.

A conceptual model is proposed, based on the literature and content-validated through
field interviews with five New Zealand food and beverage companies known to be
innovative. The conceptual model is then theoretically-tested using quantitative data
collected from 137 food and beverage companies in New Zealand. The research
hypotheses were formulated to validate five posited determinants of radical product
innovation, including their interrelationships in explaining and predicting product
innovativeness. In addition, the study tests the effect of company characteristics on
product innovativeness and projects the salient features of a typical highly innovative

New Zealand food and beverage company.

The study confirmed the five posited determinants—top management innovation
capability (TMIC), internal innovation capability (IIC), external networking capability
(ENC), innovative organisational culture capability (IOCC), and innovative product
development capability (IPDC)—are causally related to product innovativeness (PI). Of
the 12 hypotheses that constitute the theory, four were not supported by data, in that the
direct effects of TMIC on IPDC, IIC on IPDC, and ENC on IPDC were found to be non-
significant (p > 0.05); also, the direct effect of IIC on ENC was found to be negative. The
reasons for these discrepancies are discussed and the results are interpreted from a

practical perspective.

In regard to the effect of company characteristics on PI, younger companies as well as
larger companies were found to be more innovative than their older and smaller
counterparts. The effect of foreign ownership was not supported by data, probably due to
a small sample size of overseas owned companies. The study also shows that a highly

innovative New Zealand food and beverage company typically scores highly in the scales



of the five posited determinants. Young (founded since 2011), and medium to large in

size (50+ full-time employees) firms also tend to outperform their counterparts in PL

il



Acknowledgements

I am extremely grateful to Professor Allan Anderson for his supervision and patient
support. His teaching and expertise in Product Development are what inspired me to study

Product Development and start this research.

I also am extremely grateful and very thankful to Dr. Nihal Jayamaha for his statistical
expertise and supervision. His guidance and encouragement, particularly near the end, are

what allowed me to complete this thesis.

Special thanks to Dr. Aruna Shekar for her supervision and insightful comments, Mr.
John Gawith for his supervision during the first year of my programme, and Professor

Paul Childerhouse for his input during my research methodology development.

Furthermore, I appreciate that Massey University gave me the Doctoral Scholarship, and
the School of Engineering and Advanced Technology accepted me as a student. The
Massey staff are always helpful, and I am very grateful for their help, suggestions, and
support.

In addition, I owe a big gratitude to the New Zealand food and beverage companies who
participated in my interview and online survey. Without their participation, I would not
be able to complete my research. I am thankful to the New Zealand Food & Beverage
Directory and Kompass for providing me with the company contact information, Ms.
Rosemary Hancock for introducing me to the NZIFST member, Mr. Mark Ward for
explaining to me the FoodHQ, and many other people in the New Zealand food and
beverage industry that I could not mention here for giving me their input, suggestions,

and assistance.

Lastly, I would like to thank my parents for their tireless support and encouragement.

Without them, I would not be able to complete this research.

il



Table of Contents

ADSIIACE cuueeeniieniiiiinienntecsnnineentecstiesseisssesssnssssesssnssssesssassssessssssssssssassssessssssssssssassssessaass i
ACKNOWICAZGEIMENLS ...ccciereriersrrinssnnesssanessssncssnncssssscssssssssssessassesssssosssssssssssosssssssssssssssssses iii
Table Of CONTENLS ....uceeeueiiiiiiiisneriiinticssnnecineecssteeisssncsssesssssessssnesssssessssesssssnsssssssssssesssses iv
LSt Of FIGUIES cuueiiiiiinniiisisnricnsssnnnicssssnsncsssssnsiosssssssessssssssssssssssssssssssssssssssssssssssssssssssssssses ix
LISt Of TADIES .cuueeueeiniiiieiiictensiennensecsnessnesssessassssessssecssessssesssessssessssssssssssassssessanses xii
CHAPTER 1 INTRODUCTION....cccervrerssrrcssssrcsssrcssssncssssscsssssssssssssssssssssssssssssssans 2
1.1 Chapter Overview 2
1.2 Research Background 2
1.2.1  The importance and novelty of the study .........ccccccveviiiiiieiicciceeceee e, 5

1.3 Research Aim 6
14 Research Objectives 7
1.5 Research Questions 7
1.5.1  Research qUESLION L......cccuiiiiiiiiiiieiiccieciie ettt ettt st eeveebe e teestaesene e 7

1.5.2  ReSEarch qUESHION 2.......cccuieiieiieiieiie ettt et esteeste s e ereebeeseeseesseesenesnneennens 8

1.5.3  ReSearch qUESHION 3.......cccuiiiiieiieiieiie ettt ettt te et esseesenesneeenneas 8

1.5.4  ReSearch qUESHION 4........ccoecuiiiiieiieiie ettt ettt et ae et et esseesseeseeesnneenseas 9

1.6 Methodology Overview 10
1.7 Thesis Structure 11
CHAPTER 2 LITERATURE REVIEW.......iinniicnsnncsssnicssssscssssssssssesssssees 15
2.1 Chapter Overview 15
2.2 Radical Product Innovation 15
2.2.1  What is product iNNOVALIONT .........ccccueeeerireriieiieeeriieeereeereeesreesveeeeaeesereesseeesenas 16

2.2.2  How are product innovations classified?..........c.cceccverviiiriiiinciienieeie e 16

2.2.3  What is radical product inNOVation?............ccceeeveeieecieenieenienreeeeereesreesieesrneeeneens 25

2.2.4  Why is radical product innovation important? .............ccceeevverveevveerieereeseesnesneens 26

2.2.5 Why is radical product innovation difficult?.............ccccovveviiiiiiiviiinienieniecre s 28
2.2.6  What determines radical product innovation?.............ccceevverreevieevieeneeneeseenneens 31

2.3 The Food and Beverage Industry 53

2.3.1 What influences radical product innovation in the global food and beverage
IAUSEIY? ottt e te e e e teesaeesabeesseenseenseeseesssessseenseenseesseennnenns 53
2.3.2  What influences radical product innovation in the New Zealand food and beverage

TIAUSITY? ettt et et s bt ettt eb et s bt et e s bt ebt et ebe et e b eaeen 57

v



2.4 NEW ZEAIANA COMNEEXL ..ceeeeeeeereeeeereeeeeeerereeesesesesesesesesasesesesssesasssssssssssssssssssssssssssssssases 60

2.4.1 What influences product innovation in New Zealand? ...........ccccooceeveninvenencenne. 60
2.4.2  What is New Zealand’s innovation performance? ...........c.cceeveeveereeriveneesnennenns 61
2.43 What are New Zealand’s innovation strengths?............cccoeevvvevieviiereenieeneennennnns 62
2.4.4  What are New Zealand’s innovation Weaknesses?...........cccvreveerieerieereereesneninenns 63
2.5 Knowledge Gaps and Justification of the Research Questions 65
2.5.1 The need for a theoretical framework that better explains how radical product
innovation is caused through organisational behaviour .............ccccccvevieiiieviienieniesie e, 65
2.5.2  Company characteristics on radical product innOVation ............c.ccceevveerreerrvenenenns 67
2.6 Chapter Summary 67
CHAPTER 3 MODEL DEVELOPMENT ......ccoovvniicncrnnricssssnnrecsssssssssssssssssssssssscs 70
3.1 Chapter Overview 70
3.2 Product Innovativeness Model 71
3.2.1  TechnoloZIiCal NEWNESS ......ccuverurirririierieerieeseeeresteeteeseesseessresssessseesseesseesseessenns 71
3.2.2  Marketing NEWIIESS. ....ccueecvieiieriieiieeieerieesieeseesteseteebeeseesseesseesssessseessaesseesseesssenns 75
3.2.3 Final measurement model on product inNOVativeness ...........cceeevervveerieereereennenns 77
33 Product Innovation Process Model 80
3.3.1 Product INnovation ProCesses........coviruirieniinieriiniieierieetee et 81
3.3.2 Finalising the model based on extant literature.............cccoecververeirrcieerieerieeneennenns 87
34 Conceptual Model 90
3.4.1 Top management innovation Capability .........ccccvevvierierciiriiieriienienie e see e 92
3.4.2 Internal inNnOVation Capability..........ccceeviieriiiiieeiiieie e eeeecre et sereeereens 95
3.4.3 External networking capability ..........cccccevieiiiieiiieiiieieeiecresre et 98
3.4.4 Innovative organisational culture capability ...........cccceevieviienienienienieereereennn 101
3.4.5 Innovative product development capability ..........ccccceeviieviievienienieiieeieeieennn 104
3.4.6 Final model development PrOCESS.......ccviivieviierieeriieiieereereere et e siresereeereesreeres 112
3.5 Company Characteristics 127
3.5.1  COMPANY QEC....ueieeiieieiieeiieeiieeeteeesereesteeesseeesseeassaeessseessesassseessseessssessssessssesenes 128
3.5.2  COMPANY SIZE ...veieerieierieeiieerteeeteeesereesteeessreesseessseeessseessesesseessseesssssesssesssseeanes 129
3.5.3 Company foreign OWNEIShIP ......cccueiviiiiiiiiiiieieesie ettt se e sneeeveeres 131
3.6 Research Hypotheses 132
3.6.1 Hypothesised model on radical product innovation phenomenon ...................... 132

3.6.2 Hypotheses on the effects of company characteristics on radical product

TITIOVATION. c.ceuetteitete ettt ettt et b ettt sb et bt e bt et e bt et e s bt et e besbtenbesbeeaeenaeeae 135
3.7 Chapter Summary 136
CHAPTER 4 RESEARCH METHODOLOGY ...ueicrviicscnnicssnnicssnnscssnsecsnsessssnes 139



4.1 Chapter OQVEIVIEW .....ueeiivceicrveiissnicscsicscnsisssiossssssssssssssssssassosssssssasssssssssssssssssssssass 139

4.2 Research Paradi@ms .........eeeceeiciveiinsnencscennsceisssnicssnnisssicssssssssssssssesnsessassosesssssnss 140
4.2.1 Constituents of a research paradigm ..........cceccvevevereiiriieeneenieeneesee e e e 140
4.2.2  Types of research paradigms.........cceecveeeveeriienierienieeie e eseeseesee e ereereeseenes 141
4.2.3  The researcher’s paradigim ........cccccveeeveeciieriienienie e eieeie e eseeeseesaeereenbeeseenes 144

4.3 Mixed Methods Research 146

4.4 Qualitative Interview Design 149
4.4.1  Participant SCIECHION ........ccvieviieiiieiieeieete et eiee st sere e e ereesreesteestaeseaeeebeenbeesseenees 149
4.4.2  INEEIVIEW SIIUCTUIE «...eeeiiiiiieieetie ittt ettt ettt et e bt e it e st e s 150
4.4.3  INErVIEW ANALYSIS...ccviiiieiieiiieitieiteeete et eteeteesteestreetbeeaeereesteestaessseesseenseesseenses 152

4.5 Quantitative Survey Design 152
4.5.1  Participant SCIECTION ........ccuievvieriieiieiie ettt et e stee e e ereereesteestaeseaeeebeesbeeaseenns 152
4.5.2  Survey questionnaire development and administration..............cccceeeveeveeveeneenne. 153
4.5.3  PIlOt SUIVEY ...oiiiiiiieiiiciie ettt ettt v et te e te e stvestbeesbeebe e bsessnesssesenas 156
4.5.4  Survey data analySiS.......cccecviieriierienieireereere et et e e sreereebeesreestrestbesebeeenas 157

4.6 Generalisation Considerations 160

4.7 Ethical Considerations 161

4.8 Chapter Summary 162

CHAPTERS QUALITATIVE INTERVIEWS ANALYSIS AND DISCUSSION

................................................................................. 164

5.1 Chapter Overview 164
5.2 Company Overviews 164
5.2.1  Overview Of COMPANY A .......oieiuiieeiieeiieeriieesteeereeesteeesreeeteeeseseesseeesssessseeenns 165
5.2.2  Overview of Company Bu..........ccciiiiiiiiiiiicic e s 166
5.2.3 Overview of Company C........ccccvieiiiieeiiieiiieecieecreeeieeesreeereeeseaeesreeeseseessseeenes 167
5.2.4  Overview of Company D ........ccccuiiiiiiiiiiiiiic et 169
5.2.5 Overview of Company E..........ccoceviiiiiiiiiiiiieeeeeesee et 170
53 Interview Results, Analysis, and Discussion 171

5.3.1 The role of top management in radical product innovation and top management
innovation capability as a causal variable ..........cccceceriniriinininie 171
5.3.2 Internal innovation capability as a causal variable...........ccccoceeveninieninennnnnene. 179

5.3.3 Role of external partners and external networking capability as a causal variable

5.3.4 The importance of innovative organisational culture and innovative organisational

culture capability as a causal variable ............ccoevieriniiiininie e 188

vi



5.3.5 The application of innovative product development practices and innovative

product development capability as a causal variable ...........ccccceeveeviieniiencieeieeeeeeee 194
5.3.6  The influence of company characteriStiCs...........ccverurerevervrrrierrieerieereeneeseesnens 198
5.3.7 Potential MOAETatOrs. . ...cceruteriiriiiiiieiteiert ettt st s 200
5.4 Chapter Summary 204

CHAPTER 6 QUANTITATIVE SURVEY DATA ANALYSIS AND

DISCUSSION oiiiiiiiiiiiiiiiiintiiitastesessstosesssssssssssssssssssssssssssssssssssssssses 207
6.1 Chapter Overview 207
6.2 Data Screening 207

6.2.1  Testing for unusual data entries .........cccvveerriierieeriierie e 208
6.2.2  Testing for common mMethod Dias.........c.cecervieeriierieniienieeie e 209
6.2.3  Testing for non-normal diStribUtion ...........ccccvereerierierienieeieeeeeesee e e 210
6.3 Descriptive Statistics on Respondents and Companies 212
6.4 PLSPM Hypothesis Test Results to Answer RQ2 215
6.4.1 Internal consiStency reliability ........cccevvvevieriiiriieiieeeereeree e 216
6.4.2 Convergent validity and discriminant validity ...........ccccevvierviercrrnceenierieneennns 219
6.4.3 Testresults on the hypothesised theoretical model............ccccevevvrciieciieniieniennnne 224
6.5 Test Results on Multi-factor Analysis of Variance to Answer RQ3.................. 231
6.6 Discussion 238
6.6.1 Discussion on the determinants of radical product innovation ...............cecveeunee. 238

6.6.2 Theoretical relationship between the determinants of radical product innovation
and the interpretation of the results from a practical perspective.........cccveveveeveevreenieennenns 245
6.6.3 Company characteristics affecting product innovativeness ............c.cceevveerveennenns 257

6.6.4 Salient features of a highly innovative New Zealand food and beverage company

............................................................................................... 261

6.7 Chapter Summary 266
CHAPTER 7  CONCLUSIONS cuuuuiiiiiinnnrecsssssnessssssssssssssssassssssssssssssssssssssssssssssssss 270
7.1 Chapter Overview 270
7.2 Recapitulating the Basis of this Research 270
7.3 Achievements against Research Objectives 272
7.3.1  Answers to research question 1 to achieve objective 1.........cccoccvvvvevvircieniennnen. 272
7.3.2  Answers to research question 2 to achieve objective 2.........cccecvevvervenieniennnen. 275
7.3.3  Answers to research question 3 to achieve objective 3.........cceevvevieiienieeneennen, 279
7.3.4  Answers to research question 4 to achieve objective 4 .........cceevvevvevrenreeneennen. 281
7.4 Knowledge Contributions to the Discipline of Product Development............... 282

vii



7.4.1 Meaning or operationalisation of the determinants of radical product innovation

............................................................................................... 282
7.4.2 Relationships between the determinants of radical product innovation.............. 283
7.4.3 Profiles or characteristics of radically innovative companies............c.c.cceevenneen. 283
7.5 Contributions to the Practice of Product Development 284
7.6 Research Limitations, Delimitations, and Assumptions 285
7.6.1  Limitations and delimitations..........cccecvreieivriereesiesiecieereereesreesieeseeeseneesveesrees 285
7.0.2  ASSUMPLIONS ....uviietiieieieeeetieesteeeteeetreesteeeseeeseseessseeesseesssesassseessseessseeessseesssenanes 286
7.7 Future Research Recommendations 287
7.8 Final Thoughts 288
REFERENCES .....iiiiiiinnnniiiininnsiicsssssssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 289
APPENDIX A: Interview INVItation .....ccccccceeercvvericsissnnccssssnnnccsssansecsssassesssssssessssnnns 312
APPENDIX B: Interview QUeStiOnS.....cccccececeeeeeecccsesscsanseseeccssssssssssssseccsssssssnnasssssces 313
APPENDIX C: Survey INVItation .....cceeeecveicsvricssnnicssnnisssnecssssnessssnessssscssssscsssssssssses 315
APPENDIX D: Survey QUeStiONNAire......ccceeerssnrecsssssnrecssssssssssssssssssssssssssssssssssssnans 316
APPENDIX E: Low Risk Notification Acceptance Letter ..........cccevvvnrreccccnneeccsnnns 324
APPENDIX F: Multi-factor Analysis of Variance to Answer RQ3 Based on a
Transformed Scale for Product INNOVAtiVeNess ......c.cceeervuriervunicssnnicssnnicssnnecssnnscsannes 325
GLOSSARY uuuiiiiiinniicsssnniissssssnscsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 328

viii



List of Figures

Figure 1.1: Connections between research aim, objectives, and research questions 9

Figure 1.2: Thesis StruCtUIe .............cooiiiiiiiiiiiiiee e 13
Figure 2.1: Broader domains and research focus ....................cccccooiiininniiinennnen. 15
Figure 2.2: New product introductions (Booz et al., 1982, p. 9) .........coovirreennnenn. 17
Figure 2.3: Transilience map of innovation (Abernathy & Clark, 1985, p. 8) ........ 20
Figure 2.4: The disruptive innovation model (Christensen & Raynor, 2003, p. 33)
......................................................................................................................................... 21
Figure 2.5: The innovation landscape map (Pisano, 2015, p. 51) ....cccoovviireennnennn. 23
Figure 2.6: Innovation strategies (Verganti, 2008, p. 444) ............cccccooiriiiniennnenn. 24
Figure 2.7: Dynamics of innovation model (Utterback, 1994, p. 91) ........................ 33
Figure 2.8: Hypothesised model of radical product innovation (Chandy & Tellis,
1998, Pu d76) ...t ettt ettt e b et aeas 35
Figure 2.9: Hult et al.’s hypothesised model (Hult et al., 2004, p. 430)................... 37
Figure 2.10: Herrmann et al.’s hypothesised model (Herrmann et al., 2006, p. 31)
......................................................................................................................................... 44
Figure 2.11: Herrmann et al.’s hypothesised model (Herrmann et al., 2007, p. 96)
......................................................................................................................................... 45
Figure 2.12: Chang et al.’s hypothesised model (Chang et al., 2012, p. 445)........... 47
Figure 2.13: Kyrgidou and Spyropoulou’s hypothesised model (Kyrgidou &
Spyropoulou, 2013, P. 291) ... aaee s 49
Figure 2.14: Maes and Sels’ hypothesised model (Maes & Sels, 2014, p. 146)........ 50
Figure 2.15: Components of a RPIC (Slater et al., 2014, p. 554) .......c.cccocverieennnn 51
Figure 2.16: Interrelationships between components of radical product innovation
capability (RPIC) (Slater et al., 2014, P. 555) ....ooooriiieee e 52
Figure 2.17: Rate of product innovativeness relative to company size (Statistics New
Zealand, 20710, P. 33) .o ettt st e e aee e 62
Figure 3.1: The S-curve on technology performance vs effort (Foster, 1986, p. 31)
......................................................................................................................................... 72
Figure 3.2: Technological discontinuity (Foster, 1986, p. 102) ..............ccccvvveernnnennn. 73
Figure 3.3: Three levels of product (Kotler & Armstrong, 2014, p. 250) ................ 76
Figure 3.4: Product innovativeness model...................ccoccoooiiiiiniiiinniiinieeeeee, 77

X



Figure 3.5: Visualisation of the macro and micro level perspectives (adopted from

Garcia & Calantone, 2002)............c.ooeiiieiiiieeeeee e e 78
Figure 3.6: New product development process (Booz et al., 1982, p. 11)................. 81
Figure 3.7: Process of innovation (Marquis, 1982, p. 44) ........ccccooviiiiiniieeinen. 82
Figure 3.8: Discontinuous product innovation process (Veryzer, 1998, p. 317)......86
Figure 3.9: Product innovation process model..................ccccccoooviiiniiinniiinniieeneeens 89

Figure 3.10: The structural model linking the determinants of radical product
innovation via dynamic capability...............cccocooiiiiiiiiiii 118
Figure 3.11: The conceptual model linking radical product innovation to its
AeterMUNMANTS ......ooeiiiiiiiiii ettt 119
Figure 3.12: Hypothesised model on radical product innovation........................... 133

Figure 4.1: Mixed methods research process (Adopted from Creswell & Clark, 2011,

cited in Bryman & Bell, 2015, p. 647).........cooviiiiiiiiiieeeeceeeeeee e 148
Figure 4.2: Target participating companies (not to scale)..............c....c..ccocoeeennee. 153
Figure 6.1: Distribution of the companies by age...................ccociiiiiiiiiniiee e, 212

Figure 6.2: Distribution of the companies by level of new product introduction .213
Figure 6.3: Distribution of the companies by level of New Zealand ownership....214
Figure 6.4: Distribution of the companies by size...................ccociniiiiniiinniinnnnn. 214

Figure 6.5: Estimated path coefficient in the structural model and their significance

....................................................................................................................................... 226
Figure 6.6: Probability plot and Anderson-Darling testof PI................................ 232
Figure 6.7: Histogram plot of PI against the normal distribution for the same mean
and standard deviation ... 232
Figure 6.8: The residual plots of PL................ccooiiiiiiiiiii e 234
Figure 6.9: Main effects plot comparing age, size, and ownership effect on mean PI
....................................................................................................................................... 235
Figure 6.10: Interaction plot between age and size..................ccccoeiiiiniiiiniinennen. 236

Figure 6.11: The direct and indirect effects of the two causal antecedents of PI..247
Figure 6.12: The direct and indirect effects of the three causal antecedents of IOCC



Figure 6.15: The direct effect of the one causal antecedent of IIC .........................

Figure 6.16: Distribution of the companies by innovativeness ...............................

Figure 7.1: Final theoretical model

xi



List of Tables

Table 2.1: Project Performance (Markham & Lee, 2013, p. 412) ........ccccoveveennnnn. 29
Table 2.2: Main Radical Product Innovation Barriers (Sandberg & Aarikka-
SENT00S, 2004) ..o e e e e e e e e e e et rrarraaaaeeeeananes 31
Table 2.3: Types of Product Innovations (Chandy & Tellis, 1998, p. 476).............. 34
Table 2.4: Level of Radical Innovation Maturity and Associated Management
Mechanisms (Leifer et al., 2000, p. 194) .........ccooriiiiiieeeeeeeeee e 42
Table 2.5: Four Types of Product Innovations (Herrmann et al., 2006, p. 21) ....... 43
Table 2.6: Studies of Radical Product Innovation Determinants in the Food and
Beverage INAUSTIY .......cooouiiiiiiiiiii et e s 55
Table 3.1: Combining Product Innovation Processes................cc.coeveeviiieniieennenn. 88

Table 3.2: Combining Organisational Capabilities (Determinants) of Radical

Product INNOVATION .........coooiiiiiiiiiiiiii ettt e 91
Table 4.1: Four Research Paradigms (Creswell, 2014, p. 6) .........ccccoeevieerirennnnn. 142
Table 4.2: Positivism and Interpretivism Philosophical Assumptions (Collis &
HuSSeY, 2014, Pu 40) ... 143
Table 4.3: The Researcher’s Philosophical Assumptions (Adopted from Collis &
HuUuSSEY, 2014, Pu 40) ..ottt et s 146
Table 4.4: Literature Review Summary Chart for Operationalising the Theoretical
COMSEIUCES ...ttt ettt e st e et e e st e e st e e eaeee s 154
Table 4.5: Statistical Analyses Corresponding to Each Research Question.......... 159
Table 5.1: A Summary on Participant Companies .................ccooceeviiieniiienneeennenn. 165
Table 6.1: Summary of Missing Values for Indicators...................ccccoooiiiennnn. 209
Table 6.2: Descriptive Statistics.............coooiiiiiiiiriiieceeeee e 211
Table 6.3: The Reliability Statistics.............ccooooviiriiiiiiiii e 217
Table 6.4: Loadings of the Indicators Retained and the AVE of Each Construct219
Table 6.5: Loadings and Cross-Loadings ...............coccoeviiiiniiiiniiiniiieneeeeeeen 221
Table 6.6: Correlations Between Constructs Relative to the Square Roots of their
AVE VALUES ..ottt ettt et 222
Table 6.7: HTIMT ASSESSIMENL...........cooiiiiiiiiiiiiiiiiiieeieeeteeeeee et 223
Table 6.8: Model Path Coefficients and Statistical Significance ............................ 227
Table 6.9: Total Effects and Their Statistical Significance....................c..cccceeie. 229
Table 6.10: Hypothesised Model Results .................cccoevviiiiiiniiieiieeeee e 229

xii



Table 6.11: Factorial ANOVA ReSUILS .........ooovveeiiiiiiiiiieeeeeeeeeeeeeeeeee e 233

Table 6.12: Factorial ANOVA Results with IOCC and IPDC............................... 237
Table 6.13: Hypothesised Company Characteristics Results................................. 237
Table 6.14: Mean Determinant Scores, and Mean PI Scores of the Companies
Interviewed, Along with Their Characteristics .............ccccocieiininnininneneee. 263
Table 6.15: Summary of Survey Findings ..............ccoccooviiiiiiiiiniiineeeeen 267

xiii



PART 1: RESEARCH FOCUS

( ™

ﬁ

=\

J

CHAPTER 1 INTRODUCTION
PART 1
\_ Y
4 N
R CHAPTER 2 LITERATURE
REVIEW
& ~
( N (
PART 2 CHAPTER 3 MODEL
DEVELOPMENT
RESEARCH . )
4 N
DESIGN AND CHAPTER 4 RESEARCH
\ METHOD J METHODOLOGY
\ k
G ,
CHAPTER 5 QUAL. INTERVIEWS
PART 3
ANALYSIS AND DISCUSSION
DATA ANALYSIS ; :
AND DISCUSSION CHAPTER 6 QUAN. SURVEY
< y ANALYSIS AND DISCUSSION
\ k
PART 4
RESEARCH CHAPTER 7 CONCLUSIONS
OUTCOMES

g

\\




CHAPTER 1 INTRODUCTION

1.1 Chapter Overview

This chapter provides an overview of the research. First, the research background is
explained in section 1.2. The research aim and research objectives are then outlined in
section 1.3 and 1.4 respectively. Afterwards, the research questions are discussed in
section 1.5 and the methodology used to answer them is summarised in section 1.6.
Finally, the thesis structure explaining each chapter of the thesis is presented in section

1.7.

1.2 Research Background

New Zealand is a small island country located in the Southwest Pacific Ocean. The
country is relatively isolated from major markets such as Europe, USA, or China.
However, because of its temperate climate, fertile soil, and long coastline, New Zealand
has an excellent environment for agricultural and horticultural production. The favourable
environment, combined with New Zealand expertise and innovative ideas in food and
beverage production, have allowed New Zealand to become a major global food and
beverage supplier (Coriolis & MBIE, 2014; Riddet Institute, 2011). New Zealand is the
world’s largest exporter of dairy products and lamb, and also a major exporter of beef,

kiwifruit, apples, and seafood (Wilkinson, Morris, & Hall, 2015).

The food and beverage industry has a major role in the New Zealand economy. The
industry produces and exports a variety of food and beverage products to all over the
world. In 2015, the industry accounted for around 46% of New Zealand’s total export
value (The Treasury, 2016). The industry is defined here as the companies in New
Zealand that are manufacturing, processing, producing, or wholesaling food and beverage

products.

Many successful New Zealand food and beverage companies earn revenue from new
products. For example, Fonterra, a New Zealand multinational dairy co-operative and
New Zealand’s largest company, is responsible for 25% of New Zealand’s total export
earnings (Fonterra, 2018). The company recognises that new and innovative dairy
products are important for its competitiveness and growth. It has the world’s leading dairy
Research and Development Centre in Palmerston North, New Zealand. The Centre,

working together with its overseas sister centres in Melbourne, Amsterdam, Chicago,



Shanghai, and Singapore, has developed many world first dairy products such as
spreadable butter, Anlene™ range of bone nutrition products, functional milk protein
concentrates, ClearProtein™, and Textured White Base™ ingredients (Fonterra, 2016).
Furthermore, the company has an “open innovation” policy, which encourages
contribution from its external partners to develop new products and technologies and has
active research partnerships with many universities and research facilities around the

world (Fonterra, 2016).

Another innovative New Zealand company is Zespri International Limited. Zespri is the
world’s largest marketer of kiwifruit. This company, like Fonterra, is a co-operative
owned by local kiwifruit growers. The company also recognises the importance of
product innovation in meeting changing consumer demands and driving growth. Working
with local research organisations, the company continues to research and develop new
varieties of kiwifruit and to improve the current varieties’ taste and resistance to diseases.
Its most notable product innovation is the Zespri Gold, a variety of golden kiwifruit.
Launched in 2000, the game-changing golden kiwifruit variety has added nearly $4
billion to the New Zealand economy (Zespri, 2015).

The last example of New Zealand companies that focuses on innovation is Silver Fern
Farms. The company is the leading processor, marketer, and exporter of lamb, beef, and
venison in New Zealand. It is 50% owned by local sheep, cattle, and deer farmers and the
other 50% is owned by Shanghai Maling from China. The company recognises the
importance of product innovation in driving profitability. The company uses its own
“Plate to Pasture” strategy to develop new products (Silver Fern Farms, 2018, para. 2).
The strategy allows the company to identify consumer needs and then to develop
innovative products to meet those needs. This has allowed the company to achieve higher
returns. Some product innovations from the strategy are the chilled products, branded
food service range, and value added retail products which added up to 19% of the
company’s total global sales in 2015 and are important growth drivers for the company

(Silver Fern Farms, 2018).

The above examples show that product innovation is essential for the success of these
companies. Product innovation or the introduction of a new good or service is important
for company success because it maintains company competitive advantage and generates

new growth (Cooper, 2011; Lee & Markham, 2016).



Product innovation can be classified based on its degree of product innovativeness into
incremental and radical product innovation (Garcia & Calantone, 2002). Incremental
product innovation is a new product with a low degree of innovativeness. It represents a
minor improvement in product performance or change relative to previous products.
Incremental product innovation as a result of routine innovation is important because it
allows companies to maintain their competitive advantage through continuous product

performance improvement (Pisano, 2015).

On the other hand, radical product innovation applies to new product that involves a high
degree of innovativeness. It represents a significant improvement in product performance
or departure from previous products. Development of radical product innovation, like
incremental product innovation, is important in maintaining competitive advantage
(Pisano, 2015). However, because of its high degree of innovativeness, it often leads to
superior product advantage or an entirely new product category (Golder, Shacham, &
Mitra, 2009; Kleinschmidt & Cooper, 1991; Leifer et al., 2000). Superior product
advantage is a major factor for product success (Cooper & Kleinschmidt, 1987; McNally,
Cavusgil, & Calantone, 2010) and the new product category leads to a new growth
opportunity for the innovating company (Cooper, 2011). Equally important, companies
that fail to introduce or respond to radical product innovations are often replaced by more
innovative competitors (Abernathy & Clark, 1985; Foster, 1986; Utterback, 1994). This

makes radical product innovation important for long term business success and survival.

This research defines radical product innovation as the introduction of a new product that
involves a new-to-market core technology and core value proposition. Generally, radical
product innovation in the food and beverage industry is seen as rare, compared to other
industries due to relatively low R&D spending, technology intensity, and consumer
innovativeness (Barrena-Figueroa & Garcia-Lopez-de-Meneses, 2013; Galizzi &

Venturini, 2008; Lagnevik, Sjoholm, Lareke, & Ostberg, 2003).

However, the previous examples of New Zealand companies suggest that the New
Zealand food and beverage industry is different. The industry has demonstrated a history
of commercially successful radical product innovation as a result of their investment and
scientific research in agricultural production and product development (Riddet Institute,
2011). The industry also faces unique New Zealand contextual factors that typically

inhibit innovation: small firm size, small local market, and large distance from major



markets (Hong, Oxley, McCann, & Le, 2016; OECD, 2007). Indeed, these radical product

innovations may help explain New Zealand’s world leading positions in various sectors.
The overarching research question for this study is:

What are the determinants of radical product innovation in the New Zealand food

and beverage industry, and how do they explain product innovativeness?

Consequently, this research aims to understand the determinants of radical product

innovation in the New Zealand food and beverage industry.

1.2.1 The importance and novelty of the study
The research is important in the following three ways.

Firstly, this study is the first to investigate the determinants of radical product innovation
in the New Zealand food and beverage industry. Previous studies on product innovation
determinants in the industry (in New Zealand) are limited to incremental and moderately
innovative product innovations (Khan, 2014; Marsh, 2004; West, 1980). No studies have
been conducted on the determinants of radical product innovation in the New Zealand
food and beverage industry. As many researchers have suggested, determinants of
product innovation are dependent upon the degree of product innovativeness (Garcia &
Calantone, 2002; Holahan, Sullivan, & Markham, 2014; Slater, Mohr, & Sengupta,
2014). In other words, what determines food product innovation (and how) needs to be
considered in light of the type of innovation being pursued. Therefore, the previously
identified determinants of food product innovation in New Zealand may not be applicable

for radical food product innovation.

Secondly, New Zealand food and beverage companies can benefit from a greater
understanding of radical product innovation determinants. The 2012 Product
Development and Management Association’s (PDMA) comparative performance
assessment study found that many companies across multiple countries and industries
struggle with radical product innovation (Markham & Lee, 2013). In addition, New
Zealand companies face unique innovation challenges due to its geographical isolation
(particularly long distance from major markets) and small population (4.9 million). Small
population means a smaller pool of skilled workers competing for comparable jobs, a
small local market, and limited capital, which when combined with the geographical

isolation, can make it very difficult for New Zealand companies to pursue product



innovation, in general (Hong et al., 2016; OECD, 2007). By identifying the determinants,
New Zealand food and beverage companies can increase their organisational propensity
to pursue radical product innovation. This will hopefully encourage more radical product

innovation by New Zealand food and beverage companies.

Thirdly, New Zealand as a whole can benefit from more radical food and beverage
product innovation. The New Zealand government has set a goal of tripling New Zealand
food and beverage exports over the next 15 years (Wilkinson et al., 2015). To achieve
this, the industry needs to develop new high-value export categories of food and beverage
products (Coriolis & MBIE, 2014). Anlene™ by Fonterra and Zespri Gold by Zespri are
examples of radical product innovations that have created new export categories and
generated significant economic value. Compared to other similar food producing
countries such as Belgium, Denmark, Italy, and Netherlands, New Zealand still has a
potential to double its food production (Wilkinson et al., 2015). Currently, the growth of
the Asian middle class and their increasing demand for processed foods (i.e. foods made
from a combination of ingredients, rather than one single or predominant ingredient) are
creating growth opportunities for New Zealand companies with innovative food and
beverage products (Coriolis & MBIE, 2017). Already, fresh cherries, chocolate bars and
blocks, breakfast cereal and muesli bars, and other flavoured beverages have been

identified as high growth food export categories (Coriolis & MBIE, 2018).

1.3 Research Aim

As mentioned previously, the aim of this research, is to explain the radical product
innovation phenomenon in the New Zealand food and beverage industry. It primarily
investigates determinants of radical product innovation in New Zealand food and

beverage companies.

The research does not cover commercial success factors of radical product innovation
because commercial success factors, specifically of radical product innovation, can be

highly dependent on market condition, making them outside the scope of this research.



1.4 Research Objectives

The specific research objectives are as follows.

1. To investigate the determinants of radical product innovation in the New Zealand
food and beverage industry.

2. To analyse the relationship between the determinants of radical product
innovation and product innovativeness.

3. To identify the company characteristics that affect product innovativeness in the
New Zealand food and beverage industry.

4. To identify the salient features of a highly innovative New Zealand food and

beverage company.
The general research objectives are as follows.

1. To contribute new knowledge to product development discipline on the
determinants of radical product innovation in the New Zealand food and beverage
industry.

2. To provide managerial recommendations to the New Zealand food and beverage
companies on how to encourage more radical product innovation in their

organisations.

1.5 Research Questions

The research questions that stem from the overarching research question are as follows.

1.5.1 Research question 1

RQ1 What are the determinants of radical product innovation in the New

Zealand food and beverage industry?

This research question is chosen because no previous studies have identified the
determinants of radical product innovation in the New Zealand food and beverage
industry. By identifying the determinants, New Zealand food and beverage companies
can understand radical product innovation, better encouraging radical product innovation
in their organisations. This is also in response to the calls by Khan (2014) and Marsh
(2004) for a greater understanding of radical product innovation determinants in the New
Zealand food and beverage industry. This research question contributes towards

achieving specific research objectives 1 and 4.



1.5.2 Research question 2

RQ2 How do the identified determinants of radical product innovation relate to

one another in predicting and explaining product innovativeness?

Radical product innovations are rare and not many are successful (Leifer et al., 2000;
Markham & Lee, 2013). This is because radical product innovation is difficult, and
pioneers face many uncertainties and barriers (O’Connor & Rice, 2013; Sandberg &
Aarikka-Stenroos, 2014). There have been many studies conducted to identify radical
product innovation determinants (Chandy & Tellis, 1998; Herrmann, Gassmann, &
Eisert, 2007; Kyrgidou & Spyropoulou, 2013; Leifer et al., 2000; Slater et al., 2014).
However, more studies are needed to understand how these determinants are related to
each other in predicting and explaining product innovativeness (Colombo, Krogh, Rossi-
Lamastra, & Stephan, 2017; Holahan et al., 2014; Slater et al., 2014). Thus, there is a
need for an empirically tested causal model of radical product innovation, involving its
determinants (Chang, Chang, Chi, Chen, & Deng, 2012; Slater et al., 2014). The
development of a causal model of radical product innovation will lead to a better
understanding of the phenomenon for companies to encourage radical product innovation
in their organisation. This leads to the second research question which addresses the
relationship between the identified radical product innovation determinants and how they
are related to one another in predicting and explaining product innovativeness. This

research question contributes to achieving specific research objectives 2 and 4.

1.5.3 Research question 3

RQ3 What company characteristics affect product innovativeness in the New

Zealand food and beverage industry?

Company characteristics have been considered by several researchers when studying the
determinants of radical product innovation (Abernathy & Utterback, 1978;
Balasubramanian & Lee, 2008; Chandy & Tellis, 1998; Hayton, George, & Zahra, 2002;
Hult, Hurley, & Knight, 2004). In New Zealand, companies face unique innovation
challenges due to small company size, small local market, and long distance from major
markets caused by the country’s geographical isolation and small population (Hong et al.,
2016). This raises the question: what company characteristics affect product
innovativeness in the New Zealand food and beverage industry? Subquestions of RQ3

are to what extent each characteristic affects product innovativeness (if other things



remain the same) and if the findings are different from those done for other countries.

RQ3 contributes to achieving specific research objectives 3 and 4.

1.5.4 Research question 4

RQ4 What are the salient features of a highly innovative New Zealand food and

beverage company?

Lastly, less innovative New Zealand food and beverage companies can become more
innovative by emulating the salient features of a highly innovative New Zealand food and
beverage company. In addition, the answer can assist researchers, consultants, and the
New Zealand government in identifying innovative New Zealand food and beverage
companies to promote. This research question contributes to achieving the specific

research objective 4.

Figure 1.1 shows how each research question contributes to achieving the research aim
and objectives.

The Overarching
Research Question

N
. Research
General Research Specific Research Question 1
Objective 1 Objective 1 )
N
/ Specific Research Research
Objective 2 Question 2
Research Aim J
N
Specific Research Research
\ Objective 3 Question 3
J
General Research . N
Objective 2 Spemﬁc Research Research
Objective 4 Question 4
J

Figure 1.1: Connections between research aim, objectives, and research questions



1.6

Methodology Overview

The methodology used to answer the research questions are summarised as follows.

To answer research question one (RQ1), the determinants of radical product
innovation in the New Zealand food and beverage industry were identified
through a comprehensive literature review in Chapter 2 and in Chapter 3 on model
development. The identified determinants were content-validated (Chapter 5)
through qualitative data obtained through semi-structured interviews (detailed in
Chapter 4), involving managers belonging to five seemingly innovative New
Zealand food and beverage companies; the theoretical validation of the
determinants (construct validity) was accomplished subsequently, through data
obtained from an online quantitative survey.

To answer research question two (RQ2), a causal model hypothesising the
interrelationships between the identified determinants and product innovativeness
was developed in Chapter 3, based on the extant literature. An online quantitative
survey was then created using 7-point Likert scale questions in Chapter 4. The
invitation to participate in the online survey was sent through to 1,144 New
Zealand food and beverage companies through the contacts mentioned in the New
Zealand Food & Beverage Directory. In total, 137 usable responses were received,
and the hypothesised model was tested using the partial least squares path
modelling (PLSPM) technique in Chapter 6.

To answer research question three (RQ3), company characteristics that could
affect product innovativeness in the New Zealand food and beverage industry
were identified (based on the literature), along with the causal direction (Chapter
3). The identified company characteristics were collected via the same survey that
was used to test RQ2. The hypotheses were tested using the multifactor analysis
of variance technique (general linear model) and compared with overseas findings
in Chapter 6.

To answer research question four (RQ4), the salient features of highly,
moderately, and low innovative New Zealand food and beverage companies were
identified from the answers to the first three research questions; the findings are
presented and discussed for researchers, consultants, and the New Zealand

government in Chapter 6.
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1.7 Thesis Structure

This thesis is structured into four parts, each containing one or more thesis chapters. The

thesis chapters are explained in turn.
Part 1: Research Focus

Chapter 1 introduces the thesis. It covers the research background leading to the

research aim, objectives, and questions.

Chapter 2 conducts a comprehensive review of literature related to the research
focus: determinants of radical product innovation in the New Zealand food and
beverage industry. The research focus consists of three sections: Radical Product
Innovation, which reviews its definitions, advantages, disadvantages, and
determinants; Food and Beverage Industry, which explores the nature of radical
product innovation in global and New Zealand food and beverage industries; and
the New Zealand Context, which explains New Zealand’s economic background
and its innovation performance, strengths, and weaknesses. The literature review
is used to justify the research background in Chapter 1 (by identifying the
knowledge gaps), prepare the model development in Chapter 3, and support the

discussion in Chapter 6.
Part 2: Research Design and Method

Chapter 3 develops three models and hypotheses required to answer the four
research questions. The first model is the Product Innovativeness Model, which
is used to define and measure product innovativeness. The second model is the
Product Innovation Process Model, which is used to identify different stages in
the product innovation process in order to create the interview structure in Chapter
4. The third model is the Conceptual Model, which is used to depict and
hypothesise the interrelationships between identified determinants of radical
product innovation and product innovativeness. Finally, company characteristics
that could affect product innovativeness in the New Zealand food and beverage

industry are identified and the corresponding hypotheses are proposed.

Chapter 4 explains the research methodology in detail. It starts by outlining
different research paradigms commonly used in social research. The researcher’s

pragmatic research paradigm is then described. The pragmatic research paradigm
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leads to the use of exploratory sequential mixed methods where qualitative
interviews are conducted first as a preparation for a quantitative survey.
Qualitative interview design was developed first to help the researcher
analytically validate the research hypotheses and operationalise some survey
items. Following this, a quantitative survey design was developed to collect
quantitative data and test the research hypotheses. Afterwards, generalisation
considerations of the research are provided. Finally, ethical considerations

relevant to the conduct of the study are included in this chapter.
Part 3: Data Analysis and Discussion

Chapter 5 presents qualitative interviews analysis and discussion. First, it
provides company overviews from five food and beverage companies in the
Manawatu-Wanganui region of New Zealand that were interviewed. It then
provides detailed interview results, analysis, and discussion relevant to the

research hypotheses.

Chapter 6 presents quantitative survey analysis and discussion. Data are first
screened for unusual data entries, common method bias, and non-normal
distribution. Descriptive statistics on respondents and companies are then
provided. Afterwards, PLSPM and ANOVA hypothesis test results are analysed
in detail. Finally, discussion of the survey findings in regard to answering the four

research questions as well as their managerial implications are included.
Part 4: Research Outcomes

Chapter 7 presents the thesis conclusions. It first summarises the research
outcomes to demonstrate how research objectives were achieved in answering the
research questions. Knowledge contributions to the product development
discipline and managerial recommendations to the New Zealand food and
beverage companies are then provided to achieve the two general research
objectives. Finally, research limitations and future research recommendations are

outlined in this chapter.

Figure 1.2 depicts a structure of the thesis. The arrows represent the thesis flow from

introduction to conclusions.
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CHAPTER 2 LITERATURE REVIEW

2.1 Chapter Overview

This chapter provides a synthesis of literature on the determinants of radical product
innovation and related subtopics. The New Zealand food and beverage industry (the
research context) has been taken into account as much as possible. Figure 2.1 depicts the
research domains relevant to the study as well as the focus of this study, which is the
overlap area between following three domains: Radical Product Innovation, the Food
and Beverage Industry, and the New Zealand Context. The three sections are important
because they are used to justify the research background in Chapter 1 and support the
model development process covered in Chapter 3. The three domains are reviewed in
detail in sections 2.2, 2.3, and 2.4 respectively. The knowledge gaps and justification of

the research questions are provided in section 2.5.

Radical Product
Innovation

(Section 2.2)

Research Focus

New Zealand
Context

(Section 2.4)

Food and Beverage
Industry

(Section 2.3)

Figure 2.1: Broader domains and research focus

2.2 Radical Product Innovation

Radical product innovation is explained in this section. The purpose is to understand how
radical product innovation can be defined differently and distinctively. Furthermore, its
advantages, disadvantages, and determinants are explored with examples from literature

in this section.
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2.2.1 What s product innovation?

The Oslo Manual (OECD & Statistical Office of the European Communities, 2005) is the
leading international source of guidelines for collecting and interpreting innovation data.
The manual defines innovation as “the implementation of a new or significantly improved
product (good or service), or process, a new marketing method, or a new organisational
method in business practices, workplace organisation, or external relations” (p. 46). The
definition distinguishes four types of innovation: product innovation, process innovation,

marketing innovation, and organisational innovation.

For this study, the manual’s definition of product innovation is used. The manual defines
product innovation as “the introduction of a good or service that is new or significantly
improved with respect to its characteristics or intended uses” (p. 48). Product innovation
can make use of both new and existing knowledge and technologies. Examples of product
innovation include changes in a product’s technical specifications, components and
materials, incorporated software, user friendliness, or other functional characteristics. A
minimum requirement for a product innovation is that the product must be new or

significantly improved from products previously produced by the company.

2.2.2 How are product innovations classified?

The purpose of product innovation classification is to understand the impact or
implication of different categories of product innovation on product development practice
and new product success (Garcia & Calantone, 2002; Henderson & Clark, 1990; Holahan
et al.,, 2014; D. A. Norman & Verganti, 2014). Since product innovation means the
introduction of a new good or service, this definition implies that new products will have
different degrees of newness relative to previous products. This difference in degree of

newness leads to different classification of product innovation.

Below are examples of major product innovation classification based on the following
categories: degree of product newness, degree of product innovativeness, transformation
of a company’s competency, disruption, business model and technical competency

change, and innovation strategy. Their implication and application are also discussed.

2.2.2.1 Degree of product newness

The first attempt of a classification is to categorise product innovation based on its degree

of product newness. Booz, Allen, and Hamilton (1982) conducted a survey of corporate
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executives and product managers of Fortune 1000 companies in the 1980s and collected
information on over 13,000 new products introduced over a five-year period. They
identify six categories of new products in terms of their newness to the company and to
the marketplace, shown in Figure 2.2, as: new-to-the-world products are new products
that create entirely new markets, new product lines are new products that allow a
company to enter an established market for the first time, additions to existing product
lines are new products that supplement a company’s established product lines,
improvements in/ revisions to existing products are new products that provide improved
performance or greater perceived value and replace existing products, repositionings are
existing products that target new markets or market segments, and cost reductions are
new products that provide similar performance at lower cost. The percentage share for
each category of the total new products introduced over the five-year period of the study

is shown in Figure 2.2.
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LOW HIGH

Newness to Market

Figure 2.2: New product introductions (Booz et al., 1982, p. 9)
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The classification is useful in understanding a company’s mix of new product
introduction and their consequences. From their survey, new-to-the-world products and
new product lines were considered high value and accounted for 60% of the most
successful new products; but at the same time, they were most risky due to higher

variability of return (Booz et al., 1982).

2.2.2.2 Degree of product innovativeness

Another approach at a classification is to categorise product innovation based on its
degree of product innovativeness. Product innovativeness is “a measure of the potential
discontinuity a product (process or service) can generate in the marketing and/or

technological process” (Garcia & Calantone, 2002, p. 113).

Incremental and radical product innovation are common categories of product
innovativeness (Kyriakopoulos, Hughes, & Hughes, 2016; Leifer et al., 2000; Markham
& Lee, 2013). They represent the opposite ends of a product innovativeness scale. An
incremental product innovation has a low degree of product innovativeness and is
associated with minor improvement or continuous evolution in existing technology and
customer benefit. Radical product innovation has a high degree of product innovativeness
and is associated with significant improvement or discontinuous change in technology
and customer benefit. Categories such as “continuous innovation” and “discontinuous
innovation” also have been used to represent incremental and radical innovation (Brentani

& Reid, 2012; Veryzer, 1998).

In addition, some researchers have identified the need for a moderate category to
represent a middle degree of product innovativeness (between incremental and radical);
and proposed categories such as “moderate innovativeness” (Kleinschmidt & Cooper,
1991), “really new” (Garcia & Calantone, 2002), and “more innovative” (Holahan et al.,
2014). Subsequently, incremental, moderate, and radical represent three categories of

product innovativeness from low, middle, to a high degree.

The three categories of product innovativeness can have important implications for new
product success and product development practice. It has been suggested that new
products with a higher degree of product innovativeness will have superior product
advantages leading to a higher chance of product success (Calantone, Chan, & Cui, 2006;
Kock, Gemiinden, Salomo, & Schultz, 2011). In addition, managers should adapt their

product development practice according to their project’s degree of product
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innovativeness (Cardinal, 2001; Holahan et al., 2014; Slater et al., 2014). For instance,
companies can leverage their existing technologies and knowledge when developing
incremental product innovations to increase their chance of success (Kleinschmidt &
Cooper, 1991). However, with radical product innovation, companies face higher level
of uncertainties (O’Connor & Rice, 2013) and challenges not faced by incremental
product innovation such as organisational resistance to change (Chandy & Tellis, 2000),
new market creation (Aarikka-Stenroos & Lehtiméki, 2014), and pioneer burnout
(Olleros, 1986). Consequently, companies should implement a higher level of project
control to increase their chances of success (Cardinal, 2001; Holahan et al., 2014),
although this approach is not universally accepted (Booz et al., 1982; McDermott &
O’Connor, 2002).

2.2.2.3 Transformation of a company’s competency

Product innovation can also be classified based on its effect on the competency of the
company. A company that chooses product development as its primary strategy can be
considered to be competent, to the extent that the company is able to develop new
products (Holahan et al., 2014; Prahalad & Hamel, 1990). A company can gain a
competitive advantage by developing and utilising its competency so that it can offer
products that have better functional performance as valued by its customers than its
competitors can offer (Porter, 1985; Slater et al., 2014). Abernathy and Clark (1985)
specify two domains of a company’s competency: Technology/Production and
Market/Customer Linkage. New products affect the two domains by either entrenching
or disrupting them. They call an innovation’s degree of effect as “transilience”. Figure

2.3 shows Abernathy and Clark’s transilience map of innovation.

According to Abernathy and Clark (1985), each quadrant represents different categories
of product innovation and has different managerial implications. Regular innovation is
an innovation that builds on established technology and marketing knowledge. It is like
incremental product innovation because it conserves or builds on the company’s existing
technology and market knowledge. Niche Creation innovation is an innovation that uses
existing technology to create new market opportunities. Revolutionary innovation is an
innovation that disrupts or destroys established technical and production competencies
while conserving the market linkage. Lastly, architectural innovation is an innovation

that uses new concepts in technology and creates new market linkages. It is identical to
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radical product innovation because it utilises new technology and requires new marketing

knowledge.

The transilience map of innovation allows managers to understand the impact their
product innovation will have on their company’s technology and market competency and
to make preparations accordingly; whereas, innovativeness only deals with changes in

the product’s technology and customer benefits.

o

Niche Creation Architectural
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Technology/Production
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Conserve/entrench Disrupt/obsolete
existing competency existing competency
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Regular Revolutionary

Conserve/entrench
existing linkages

P
]

Figure 2.3: Transilience map of innovation (Abernathy & Clark, 1985, p. 8)

2.2.2.4 Disruption

Christensen (1997) proposes an alternative classification based on disruption. He
investigated why leading companies failed to stay atop of their industry and found that
leading companies often succumbed to industry entrants when they faced specific market
and technology changes. These changes are not caused by radical product innovation or
technological/marketing competency transformation. Instead, they are caused by

disruptive technologies or disruptive innovations. He found this phenomenon repeated in
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many industries from disk drive, mechanical excavator, steel, computer, printer, and
retailing. Consequently, he developed the disruptive innovation model to explain the

phenomenon as shown in Figure 2.4.
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Figure 2.4: The disruptive innovation model (Christensen & Raynor, 2003, p. 33)

There are three critical elements of the disruption model (Christensen & Raynor, 2003).
Firstly, it recognises that in every market there is a rate of improvement that customers
can utilise or absorb; this is represented by the gently sloping upward dotted line in Figure
2.4. In addition, there is a distribution of customers around the dotted line, as indicated
by the distribution curve at the right. The distribution represents different tiers of

customer demand from low-end to high-end.

Secondly, it acknowledges that in every market there is a distinctly different trajectory of
improvement that innovating companies provide as they introduce new and improved
products in pursuit of profit. This pace of technological progress almost always outstrips
the rate of improvement that customers can utilise or absorb. This is represented by the

more steeply sloping upward solid lines in Figure 2.4.

Thirdly, it recognises two categories of innovation: sustaining innovation and disruptive
innovation. Sustaining innovation is a product innovation that targets high-end customers
with better performance. Sustaining innovation can be incremental or radical in character.

What separates it from disruptive innovation is that it is based on a strategy of introducing
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new products to existing high-end customers. Here incumbent companies almost always

win because they have powerful motivation and resources to win.

By comparison, disruptive innovation is a product innovation that targets emerging or
low-end markets. It is often cheaper, simpler, or more convenient to use than the previous
products. However, because it is new, it has a poorer performance as valued by the
mainstream and high-end consumer. Only emerging or low-end markets are willing to
buy the new product (Christensen & Raynor, 2003). Consequently, incumbent companies
often reject disruptive innovation in favour of sustaining innovation, while industry
entrants are attracted to it due to the other benefits it offers. As time passes, disruptive
innovation improves in performance enough to meet the mainstream customer demand.
At this point, the disruptive innovation will start replacing the sustaining innovation,

leading to the demise of the incumbent companies.

Christensen’s disruptive innovation model explains why leading/incumbent companies
succumb to industry entrants with disruptive innovation. The model assists managers to
recognise the danger and opportunity of disruptive innovation and to respond

accordingly.

2.2.2.5 Business model and technical competency change

Another way to classify product innovation is to consider the business model and
technical competency change involved in a new product. Pisano (2015) develops his
classification by considering the degree of change a new product can have on the

company’s existing business model and technical competency.

Pisano (2015) identifies four categories of innovation as routine innovation, disruptive
innovation, radical innovation, and architectural innovation, and proposed an innovation

landscape map as shown in Figure 2.5.

Routine innovation is an innovation that involves a minimal business model and
technological change so that it can leverage an existing business model and technical

competencies. It can be likened to incremental, regular, or sustaining innovation.

Disruptive innovation is an innovation that requires a new business model while
leveraging existing technical competencies. It can be likened to moderate innovativeness,

niche creation, or disruptive innovation as defined by Christensen (1997).
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Radical innovation is an innovation that requires new technical competencies but fits in
with the company’s existing business models. It can be likened to moderate

innovativeness or revolutionary innovation.

Lastly, architectural innovation involves a significant business model and technological
change and requires both a new business model and technical competencies. It can be
linked to radical (high degree of innovativeness) or architectural innovation as defined by

Abernathy and Clark (1985).

Requires new DISRUPTIVE ARCHITECTURAL
business model

Leverages existing

business model ROUTINE RADICAL
Leverages existing Requires new technical
technical competencies competencies

Figure 2.5: The innovation landscape map (Pisano, 2015, p. 51)

Pisano’s innovation landscape map is a useful tool for managers to plan their innovation
strategy and allocate resources according to the four categories of innovation. Different
companies will face different competitive environments and have different existing
business models and technical competencies. Thus, companies should focus on the type
of innovation that will allow them to achieve their overall business strategy and adapt as

their capabilities and competitive environment change (Pisano, 2015).

2.2.2.6 Innovation strategy

Finally, innovation strategy can also be used to classify product innovation. Innovation

strategy can be defined as “a commitment to a set of coherent, mutually reinforcing
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policies or behaviours aimed at achieving” a specific innovation outcome (Pisano, 2015,
p. 46). Verganti (2008) studied the innovation strategy of successful design-intensive
Italian companies such as Alessi, Artemide, and Kartell. He identifies three innovation
strategies: market pull, technology push, and design driven. They are shown in Figure

2.6.

- Radical
H Improvement TECHNOLOGY PUSH
o
-~
>
25
23
2 3
(z) N DESIGN
E DRIVEN
(design push)

Incremental MARKET PULL
Improvement (user centred)

v

Adaptation to the Generation of
evolution of sociocultural new meanings
models
MEANING
(language)

Figure 2.6: Innovation strategies (Verganti, 2008, p. 444)

Market pull, or user centred innovation, is a common innovation strategy where
companies innovate in response to their user needs and demands. It is an innovation

strategy that leads to incremental or routine innovation.

Technology push innovation is an innovation strategy where companies pursue
breakthrough technologies to deliver a significant improvement in product performance.

It is an innovation strategy that leads to new technology or revolutionary innovation.

Design driven innovation is an innovation strategy where companies propose new
meanings or reasons for purchase. Design driven as an innovation strategy is often

neglected in favour of technology push (Rubera & Droge, 2013; Talke, Salomo,
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Wieringa, & Lutz, 2009). However, it is a valid innovation strategy that leads to new

customer benefits or disruptive innovation (Pisano, 2015; Verganti, 2009).

Lastly, the overlap between technology push and design driven innovation shows how
breakthrough technologies can generate radical new meanings and vice versa (Verganti,
2008). This area is the innovation strategy that leads to high product innovativeness or

architectural innovation.

2.2.3 What is radical product innovation?

Radical product innovation is a product innovation with a high degree of product
innovativeness (Garcia & Calantone, 2002). As previously explained in section 2.2.2.2,
product innovativeness is “a measure of the potential discontinuity a product (process or
service) can generate in the marketing and/or technological process” (Garcia &

Calantone, 2002, p. 113).

Product innovativeness is often broken down into technological and marketing newness
(Danneels & Kleinschmidt, 2001; Garcia & Calantone, 2002; Kleinschmidt & Cooper,
1991). Technological newness is a measure of technological change (Chandy & Tellis,
1998; Kock et al., 2011). Technology can be defined as “the processes by which an
organisation transforms labour, capital, materials, and information into products and
services of greater value” (Christensen, 1997, p. xiii). Marketing newness is a measure of
value proposition change (Kock et al., 2011; Markides & Geroski, 2005). Value
proposition can be defined as “a short, clear, simple statement of how and on what
dimensions a product concept will deliver value to prospective customers” (Kahn, Kay,

Slotegraaf, & Uban, 2013, p. 475).

Both technological and marketing newness are used in this research to measure product
innovativeness. Product innovativeness is measured by considering the core technology
and core value proposition change in a new product relative to the previous products from
the company and market perspective. A new product that utilises a new-to-market core
technology and core value proposition has a high degree of product innovativeness.
Whereas, a new product that builds on available core technology and core value
proposition has a low degree of product innovativeness. Consequently, radical product
innovation is defined as the introduction of a new product that involves a new-to-market

core technology and core value proposition.
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Section 3.2 describes the development of a product innovativeness model. It provides a
comprehensive explanation of product innovativeness measure and radical product

innovation definition.

2.2.4 Why is radical product innovation important?

Radical product innovation introduces to the marketplace a new technology and value
proposition not previously available. This high degree of product innovativeness gives
radical product innovation many advantages over less innovative product innovation. The

advantages of radical product innovation are summarised below.

2.2.4.1 Superior product advantage

Firstly, product innovativeness is an important driver for product advantage. Product
advantage or a product that delivers unique benefits and superior performance is the major

factor for product success (Cooper & Kleinschmidt, 1987; McNally et al., 2010).

Kleinschmidt and Cooper (1991) studied the relationship between product innovativeness
and product success of 195 new products from 125 industrial product companies. They
found a U-shaped relationship between product innovativeness and product success
where both incremental and radical product innovation had a statistically significant
positive relationship with product success. Incremental and radical product innovation
showed high product success while moderate product innovation showed the least product
success. The reason for this U-shaped relationship is because incremental product
innovation relies on the existing capabilities, leading to low uncertainties and more
proficient product development activities, while radical product innovation offers new
technologies and unique benefits, leading to superior product advantage. Moderate
product innovation was the least successful because it was far enough from existing
capabilities and not innovative enough to offer compelling values (Kleinschmidt &

Cooper, 1991).

Other studies have come to a similar conclusion regarding the U-shaped relationship
between product innovativeness and product success (Calantone et al., 2006; Kock et al.,
2011). Still, it is important to recognise that some studies have found no relationship
between them (Danneels & Kleinschmidt, 2001; Szymanski, Kroff, & Troy, 2007;
Tatikonda & Rosenthal, 2000). For example, Szymanski, Kroff, and Troy (2007)

conducted a meta-analysis of 95 correlations on product innovativeness and product
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success from 32 studies on the topic and found that product innovativeness did not have
a direct impact on product success; only when a meaningfulness dimension (the degree
of functional relevant to the customer) was included in the product innovativeness
measure did the relationship become stronger. The reason for this is because product
innovativeness can be perceived negatively by the customer due to issues such as low
product familiarity (Calantone et al., 2006), high learning cost (Reinders, Frambach, &
Schoormans, 2010), and innovation/change resistance (Heidenreich & Handrich, 2015).
As aresult, product innovativeness can also lead to product disadvantage and this explains
why some studies find no relationship between product innovativeness and product

SuUCCcessS.

In conclusion, radical product innovation is important for creating product differentiation
leading to superior product advantage. However, managers need to be careful not to create
product disadvantage as a result of customer unfamiliarity or a lack of relevant product

benefit or meaningfulness.

2.2.4.2 Industry transformation or new market creation

Secondly, radical product innovation can transform industry or create a new market
(Golder et al., 2009; Utterback, 1994). The reason radical product innovation can
transform or create a new market is because it brings to the marketplace a new technology
and value proposition that lead to a significant change in consumer behaviour (Chandy &

Tellis, 2000; Leifer et al., 2000).

Incremental product innovation plays an important role in advancing the existing
technological process and maintaining company competitiveness (Foster, 1986; Pisano,
2015). However, radical product innovation is responsible for initiating a new
technological process and introducing new customer benefits. This leads to a new product
category and lays a foundation for future generations of incremental and moderate
product innovation, which are important for long term growth (D. A. Norman & Verganti,

2014; Sood & Tellis, 2005; Utterback, 1994).

In certain cases, radical product innovation can be a matter of company survival (Chandy
& Tellis, 2000). This is because radical product innovation can destroy existing
technological and marketing competency and replace them with new ones (Abernathy &
Clark, 1985; Abernathy & Utterback, 1978). Schumpeter (1942) referred to this as the

process of ‘“creative destruction” (p. 83). Companies that ignore radical product
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innovation risk having their competency obsoleted, while pioneers or early adaptors of
radical product innovation can gain significant competitive advantages (Cooper, 2005;

Verganti, 2009).

2.2.4.3 Driver for national growth

Lastly, radical product innovation is an important driver for national growth and
prosperity (Golder et al., 2009; Tellis, Prabhu, & Chandy, 2009). Radical product
innovation can affect a national economy by creating new industries or destroying them.
For example, the invention of synthetic fibres destroyed 40% of New Zealand’s wool
export value during the 1970s (Easton, 2016b). The crash of wool export value, combined
with higher competition from other countries, was considered unfavourable for the New

Zealand economy at the time (Singleton, 2008).

Looking back from today’s perspective, the change forced New Zealand companies to be
more innovative and to diversify into new markets leading to a stronger economy overall.
Other radical product innovations such as the refrigeration (Easton, 2016b), the tanker
delivery of whole milk from farms to factory (Anderson, 2011), and the breeding of New
Zealand specific plant and animal varieties (Riddet Institute, 2011) have opened up new
export opportunities and added significant economic value for New Zealand. Hence,
radical product innovation is considered here as an important driver for the growth of the

New Zealand economy.

2.2.5 Why is radical product innovation difficult?

Despite its advantages, radical product innovation is a double-edged sword (Calantone et
al., 2006; Kleinschmidt & Cooper, 1991). The 2012 Product Development and
Management Association (PDMA)’s comparative performance assessment study, which
studied product innovation performance from 453 companies in North America, Europe,
and Asia, provides a project performance comparison between incremental, more

innovative, and radical projects in Table 2.1 (Markham & Lee, 2013).
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Table 2.1: Project Performance (Markham & Lee, 2013, p. 412)

On Time On Budget Met Technical Met Market
(%) (%) Objectives (%) Objectives (%)
Radical 29.2 31.7 53.1 46.3
More Innovative 43.6 49.1 66.3 58.7
Incremental 57.9 62.3 72.9 68.0

Table 2.1 shows all project performance metrics worsen as the project becomes more
innovative. This indicates that innovative projects present more challenges for
companies. How companies overcome innovative project challenges can determine their
success with radical product innovation. The disadvantages of radical product innovation

are summarised below.

2.2.5.1 High degree of uncertainty

Firstly, radical product innovation has a higher degree of uncertainty when compared to
incremental and moderate innovation. This is because radical product innovation requires
new marketing and technological competency, which can be difficult to develop (Holahan
et al., 2014; Slater et al., 2014). This also leads to higher level of risk, chance for failure,
and variability of return (Booz et al., 1982; Leifer et al., 2000; Min, Kalwani, & Robinson,
2006).

2.2.5.2 Multi-dimensional uncertainties

Secondly, there are several dimensions of uncertainty associated with radical product
innovation. O’Connor and Rice (2013) conducted a longitudinal case study of 12 radical
projects in 10 large established companies in the United States. They identify four

categories of uncertainty associated with radical projects as follows.

e Technical uncertainty — which is related to the development, application, and
manufacturing of new technology.

e Market uncertainty — which is related to the understanding of customer wants
and needs, and other marketing considerations such as a business model, market
creation, sales and distribution, and competitors.

e Organisational uncertainty — which is related to the organisational
transformation and learning needed to develop and commercialise the new

product.
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e Resource uncertainty — which is related to the resource acquisition (both

financial and competency) needed for the project.

The four categories of uncertainty explain the key challenges associated with radical
product innovation. The high technical and market uncertainty lead to long development
time and project unpredictability, and organisational and resource uncertainty lead to
organisational resistance and complicated product development processes. These high
uncertainties explain why there is a strong tendency for companies to pursue incremental
product innovation rather than radical product innovation (Bers, Dismukes, Miller, &

Dubrovensky, 2009; Cooper, 2011).

Other dimensions of radical product innovation uncertainty include “latency” which
refers to how predictable an uncertainty is and “criticality” which refers to how significant

an uncertainty has on the project’s success (O’Connor & Rice, 2013).

2.2.5.3 Context dependence

Lastly, the implication and significance of radical product challenges are dependent on
the innovation context. Sandberg and Aarikka-Stenroos (2014) conducted a systematic
review of 103 research articles on radical product innovation barriers. They identified and
grouped the barriers into internal and external barriers. Internal barriers are challenges
originating from within the company and are related to issues such as mindset,
competencies, resources, and organisational structure. External barriers are challenges
originating from outside the company and are related to issues such as external relations

and business environment.

Table 2.2 presents the main internal and external radical product innovation barriers
according to company size, target market, and stages of radical product innovation
process. The table shows restrictive mindset as the prominent internal barrier, and
customer resistance and undeveloped network and ecosystem as the major external

barriers, across most innovation contexts.
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Table 2.2: Main Radical Product Innovation Barriers (Sandberg & Aarikka-
Stenroos, 2014)

Main Radical Product Innovation Barriers
Innovation Context Internal barriers External barriers
Company | SMEs e Restrictive mindset e Undeveloped network
Size e Lack of incubation and ecosystem
competencies e Paucity of external
e Insufficient resources finance
Large companies e Restrictive mindset e (Customer resistance
e Lack of discovery e Undeveloped network
competencies and ecosystem
e Unsupportive e Technological
organisational turbulence
structure
Target Business-to- e Lack of discovery e Customer resistance
Market consumers competencies e Undeveloped network
e Restrictive mindset and ecosystem
Business-to- e Restrictive mindset e Undeveloped network
business e Lack of incubation and ecosystem
competencies e Unsupportive
government
Radical Ideation stage e Insufficient resources e Customer resistance
Product e Restrictive mindset
Innovation | R&D stage e Restrictive mindset e Customer resistance
Process e Unsupportive e Technological
organisational turbulence
structure
e Insufficient resources
Commercialisation | e Lack of acceleration e Customer resistance
stage and commercialisation | e Undeveloped network
competencies and ecosystem

2.2.6 What determines radical product innovation?

In this section, radical product innovation determinants from other industries, beside the
food and beverage industry, are identified and summarised. Determinants from other
industries are identified first to provide a universal picture of radical product innovation
determinants. The determinants of radical product innovation from the food and beverage

industry are identified and discussed later in section 2.3.1.

Originally, the determinants of radical product innovation were conceptualised based on
the organisational characteristics associated with radical product innovation. Today, they

are mostly conceptualised based on the organisational capabilities required by a company
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to introduce radical product innovation. Subsequently, radical product innovation
determinants are separated into two groups: organisational characteristics and

organisational capabilities. They are explained below.

2.2.6.1 Organisational characteristics

Organisational characteristics are determinants of radical product innovation that include
company age, company size, national culture, industry phase, willingness to cannibalise,

and company orientation. They are explained in turn.
Company age

Company age is the number of years for the company since its inception. Young
companies (e.g. industry entrants) are more likely than old companies (e.g. incumbents)
to be innovative because they are less inhibited by bureaucratic process or past success

(Balasubramanian & Lee, 2008; Christensen, 1997; Huergo & Jaumandreu, 2004).

Alternatively, older companies can accumulate more resources and experience, which can
be beneficial when pursuing radical product innovation because it requires more
development resources, technological capability, and product development capability

(Chandy & Tellis, 2000; Holahan et al., 2014; Leifer et al., 2000).
Company size

Company size is the number of full-time employees in the company. Smaller companies
are often associated with radical product innovation because of their entrepreneurial

characteristics (Abernathy & Utterback, 1978; Schumpeter, 1934).

On the other hand, as innovation becomes more complex and resource intensive, larger
companies with more resources and monopoly power can gain innovative performance

advantage over smaller companies (Chandy & Tellis, 2000; Schumpeter, 1942).
National culture

National culture is defined as “the collective programming of the mind that distinguishes
the members of one group or category of people from others” (Hofstede, 2011, p. 3).
National culture can influence entrepreneurship characteristics of a nation and explain
why certain nations are more innovative than others (Hayton et al., 2002). Furthermore,
national culture can influence local markets’ acceptance of new and different products

(i.e. consumer innovativeness) (Steenkamp, Hofstede, & Wedel, 1999).
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Industry phase

Abernathy and Utterback (1978) studied the dynamics of innovation in multiple industries
from incandescent light bulbs, papers, steel, and internal-combustion engines. They used
a productive unit of analysis instead of a company or product type for their study to better
capture the innovation dynamics across an industry. Their findings suggest that a
company’s capacity to innovate depends on the phase of the industry it is in. In other
words, the phase of industry determines the company’s capacity to introduce radical
product innovation. A dynamics of innovation model shown in Figure 2.7 identifies three

phases of industry: fluid phase, transitional phase, and specific phase.

Product innovation

Process innovation

Rate of Major Innovation

Fluid Phase Transitional Phase Specific Phase
Figure 2.7: Dynamics of innovation model (Utterback, 1994, p. 91)

The fluid phase is the early years of an industry. It is initiated by the identification of a
new need or new technology. During this period, there is a high rate of moderate or radical
product innovation as industry pioneers experiment with different product designs. The
competitive advantages are based on superior functional performance offered by the new
technology rather than lower cost. Process innovation is not of primary importance due

to constant change in product design.

The transitional phase is the middle years of an industry. It is initiated by the emergence
of a dominant product design and market acceptance. During this period, companies begin
changing their focus from product innovation to process innovation. The competitive
advantages are based on meeting specific user needs and using more efficient and higher

quality production processes.
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The specific phase is the latter years of an industry that some industries enter. It is initiated
by the introduction of a well specified product design and highly specialised production
method. During this period, companies focus on incremental product and process
innovation. The competitive advantages are based mainly on price. Moderate or radical
product innovation is difficult and costly due to the highly-specialised production
method. The only way for the industry to break out of this phase is through radical product

or process innovation typically introduced from outside the industry.
Willingness to cannibalise

Chandy and Tellis (1998) investigated why some companies were more successful at
radical product innovation than others. They argued against the Schumpeter’s suggestion
that company size was the predictor of radical product innovation. Instead, they proposed
willingness to cannibalise, or the extent to which a company was prepared to reduce the
actual or potential value of its investments, was the key driver of radical product
innovation. This driver was critical because leading companies often were afraid to
cannibalise their existing investments in specialised technology, needed to serve the
current market, to pursue radical product innovation. Consequently, companies willing to

abandon their existing investments were more likely to pursue radical product innovation.

They defined radical product innovation based on two commonly used underlining
dimensions of radical product innovation definitions: “technology”, which determined
the extent the technology involved in a new product differed from prior technologies, and
“markets”, which determined the extent the new product fulfilled customer need per
dollar better than existing products. Table 2.3 shows four types of innovation based on
their classification using the two dimensions. According to the table, radical product
innovation is an innovation that incorporates a substantially different technology and
provides substantially greater customer need fulfilment per dollar relative to existing

products.

Table 2.3: Types of Product Innovations (Chandy & Tellis, 1998, p. 476)

Customer Need Fulfilment Per Dollar
Low High
Low Incremental innovation Market breakthrough
Newness of -
Technology High ]l;iggllqltohlroo%i ;jll Radical innovation
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Chandy and Tellis (1998) then identified four organisational factors that influenced a
company’s willingness to cannibalise. These factors were more useful than company size
and industry phase as they could be controlled by managers. The four factors were
specialised investments, which was the level of company investments in specialised
technology; internal markets, which was the level of internal organisational autonomy
and competition; product champion influence, which was the extent employees who
advocate new product ideas could affect the activities of the organisation; and future-
market focus, which was the extent the company emphasises future customers and

competitors relative to current customers and competitors.

Figure 2.8 shows the hypothesised model of radical product innovation developed by
Chandy and Tellis (1998). Willingness to cannibalise acted as the mediator between the
four organisational factors and radical product innovation. The company size (firm size)

was hypothesised to have a direct relationship with radical product innovation.

Firm size

\ 4

Specialised
investments

v

v

Internal
markets Radical

product
innovation

v

\ 4

Willingness to
cannibalise

Product
champion
influence

v

Future-market
focus

v

Figure 2.8: Hypothesised model of radical product innovation (Chandy & Tellis,
1998, p. 476)
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Data were collected through a survey of key managers mostly at the director or vice
president level. To control for the effects of competitive intensity and environmental
turbulence, three highly competitive and turbulent high-tech industries were chosen for
the study. The industries were computer hardware, photonics, and telecommunication. In

total, 483 useable samples were collected, and the model was tested using a path analysis.

Chandy and Tellis (1998) found that willingness to cannibalise was a powerful predictor
of an organisational propensity for radical product innovation. Alternatively, company
size had no significant effect on radical product innovation. Out of the four organisational
factors, only specialised investments, as expected, had a negative effect on the company
willingness to abandon their investments. The other three factors were significant and
positively contributed to the company willingness to cannibalise investments.
Furthermore, they adequately countered the negative effect of specialised investments.
Hence, internal markets, product champion influence, and future market focus are
important organisational characteristics managers need to cultivate to increase their
organisational willingness to cannibalise investments in the pursuit of radical product

innovation.
Company orientation

Hult, Hurley, and Knight (2004) attempted to identify the antecedents of innovativeness.
They defined innovativeness as the capacity of a company to introduce new processes,

products, or ideas in the organisation.

Figure 2.9 shows their hypothesised model which identifies market orientation, learning
orientation, and entrepreneurial orientation as the antecedents of innovativeness. Market
orientation was related to the generation, dissemination, and responsiveness to market
intelligence; learning orientation was related to the development of new knowledge in
the organisation; and entrepreneurial orientation was related to the entry of new
businesses. The three orientations represented the company’s culture, or the norms,
values, and beliefs that influenced the company’s innovation behaviours, and were

considered important for developing competitive advantages.
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Figure 2.9: Hult et al.’s hypothesised model (Hult et al., 2004, p. 430)

Hult, Hurley, and Knight (2004) claimed they were the first to integrate the three
orientations into a model with innovativeness and business performance. They also
contended how market turbulence (the degree of customer demand and preference
volatility) moderated the relationships between the three orientations and innovativeness
and the innovativeness and business performance. They collected 181 survey responses
from marketing managers in multinational industrial companies and tested their model

using structural equations modelling.

They found all the relationships between the three orientations and innovativeness and
the innovativeness and business performance significant and positive. Furthermore,
innovativeness was an important mediator between the three orientations and business
performance. The market turbulence had no effect on the innovativeness and business
performance relationship, indicating that innovativeness was important regardless of the
market volatility. Only market orientation was significant in high market turbulence,
suggesting that market orientation was more important in a rapidly changing market

environment and less so in a stable market environment.

2.2.6.2 Organisational capabilities

Later, researchers begin to use organisational capabilities, instead of organisational
characteristics, to conceptualise the determinants of radical product innovation. This
transition can be explained by the inclusion of resource-based views as their theoretical
basis for model development. The resource-based view is a management theory that a
company’s competitive advantage comes from its resources, such as its organisational

capabilities (Barney, 1991; Peteraf, 1993; Wernerfelt, 1984).
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The resource-based view is employed by many researchers for studying radical product
innovation determinants because it explains how a company can achieve radical product
innovation by building productive organisational capabilities required for radical product
innovation (Herrmann, Tomczak, & Befurt, 2006; Kyrgidou & Spyropoulou, 2013; Slater
et al., 2014). Nevertheless, organisational characteristics are still used in some studies.
For example, Herrmann et al. (2007) uses organisational characteristics as the antecedents

to the organisational capabilities required for radical product innovation.

According to Porter (1985), companies can achieve competitive advantage by delivering
a product at lower cost or offering unique benefits to the buyer. He identifies five forces
which influence a company’s ability to achieve competitive advantage in an industry: the
entry of new competitors, the threat of substitutes, the bargaining power of buyers, the
bargaining power of suppliers, and the rivalry among existing competitors. By evaluating
the five forces of an industry, a company can determine the attractiveness or profitability
of the industry and develop a competitive strategy that will allow the company to
influence and position itself favourably against the five forces. A company is said to have
sustainable competitive advantage when it can maintain its favourable position and

consistently earn above the industry average (Porter, 1985).

The resource-based view is different from Porter’s five forces theory because it considers
a company’s resources, instead of an industry’s attractiveness, as the basis of competition.
Resources can be defined as tangible and intangible assets connected to a given company
such as its “brand names, in-house knowledge of technology, employment of skilled
personnel, trade contacts, machinery, efficient procedures, capital, etc.” (Wernerfelt,
1984, p. 172). For these resources to create competitive advantage, they must be valuable,
rare, difficult to imitate, and hard to substitute (Barney, 1991). A company is said to have
sustainable competitive advantage when its competitors are unable to recreate the
company’s resources or duplicate the competitive advantage the company enjoys from its

idiosyncratic resources (Barney, 1991).

Prahalad and Hamel (1990) introduce a concept of “core competency” to expand the
theory of resource-based view. Fundamentally, core competencies are “the collective
learning in the organisation, especially how to co-ordinate diverse production skills and
integrate multiple streams of technologies” (Prahalad & Hamel, 1990, p. 81). They can
be viewed as the key technological resources companies can invest in and cultivate in

order to gain a competitive advantage. A core competency must meet three criteria: it
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provides potential access to a wide variety of markets; it makes a significant contribution
to the perceived customer benefits of the end product; and it is difficult for competitors
to imitate (Prahalad & Hamel, 1990). Core competencies allow managers to exploit the
key technological resources of their company through economy of scope, leading to new

business units in multiple markets.

Following this, Grant (1996) introduces a “knowledge-based” concept as an extension of
the resource-based view. Here, knowledge is posited as the primary source of value,
making it the most important resource in an organisation. The company is conceptualised
as an institution for integrating knowledge where its primary function is knowledge
application rather than knowledge creation. Consequently, the focus of management
should be on building knowledge management capability to support knowledge
aggregation (i.e. absorptive capacity (Cohen & Levinthal, 1990)) and knowledge
distribution, integration, and utilisation within the organisation. Because knowledge
resides within individuals (employees), can be tacit or implicit, and is carried through an
organisation by rules and directives, sequencing, routines, and group problem solving and
decision making, it is considered socially complex and very difficult to duplicate, making
a heterogeneous knowledge a major determinant of competitive advantage. The extent of
competitive advantage will depend upon the ability of management to access and
integrate the specialised knowledge of their employees. The knowledge-based concept
expands the resource-based view theory by putting greater emphasis on knowledge (as a

resource) and its relationship with competitive advantage.

In today’s business environment, there is a higher level of competition and market
turbulence caused by globalisation and technological and market discontinuities.
Consequently, core competencies can be seen as a liability or “core rigidities” in a high
turbulence market because they discourage companies from abandoning their key
technological resources or specialised investments (Chandy & Tellis, 1998; Leonard-
Barton, 1992). To stay competitive, companies must be capable of abandoning their
specialised investments and building new ones (Chandy & Tellis, 1998; Herrmann et al.,
2007). This leads to another concept called “dynamic capabilities” introduced by Teece,
Pisano, and Shuen (1997). They define dynamic capabilities as “the firm’s ability to
integrate, build, and reconfigure internal and external competencies to address rapidly
changing environments” (Teece et al., 1997, p. 516). In other words, dynamic capabilities

are a company’s ability to transform their resources in response to a changing business
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environment. To clarify the concept, Teece (2007) develops a framework to identify the
foundations of dynamic capabilities, which includes sensing, seizing, and reconfiguring.
By building organisational capabilities to sense technology and marketing changes, seize
the resources required to exploit the changes, and reconfigure the existing resources,
companies can constantly renew themselves and achieve sustainable competitive

advantage in a high turbulence market (Teece, 2007).

For this research, the resource-based view theory, including its core competency,
knowledge-based, and dynamic capabilities concepts, are used for developing the
conceptual model in section 3.4. They are needed to understand the causes of sustainable
competitive advantage in today’s business environment and identify the organisational
capabilities needed for radical product innovation at a company level of analysis. Porter’s
five forces theory is not considered because it is better suited for an industrial level of
analysis which is outside the scope of this study. Subsequently, organisational capabilities
needed for radical product innovation include: a radical innovation hub; willingness to
abandon investments; the capability to transform competencies and markets;
organisational capabilities in established firms; entrepreneurial, managerial, and technical
capabilities; internally and externally oriented knowledge capabilities; and radical

product innovation capability. They are explained in turn.
Radical innovation hub

Leifer et al. (2000) conducted a five-year longitudinal case study of 12 radical innovation
projects in 10 large, mature companies. They defined a radical innovation project as a
project with the potential to produce one or more of the following: an entirely new set of
performance features, improvements in known performance features of five times or
greater, and a significant (30 percent or greater) reduction in cost. A radical innovation
was a product, process, or service with unprecedented performance features or familiar
features with potential for significant improvements in performance or cost. Radical
innovation had the potential to transform existing markets or industries or create new

ones.

They found that radical innovation process had a long development time (often a decade
or longer), was highly uncertain and unpredictable, nonlinear and stochastic (interrupted
by several discontinuities such as project pauses, changed priorities, setbacks, or changes
with key players), as well as being contextually dependent; in contrast, incremental

innovation process was short, clearly defined, and continuous. As a result, radical
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innovation was much more difficult and riskier compared to incremental innovation.
Nevertheless, radical innovation was becoming more important in large and mature

companies for maintaining their competitiveness.

Consequently, they proposed establishing a radical innovation hub as a strategy for large
and mature companies to deal with the many uncertainties and discontinuities associated

with radical projects. They stated:

A radical innovation hub—or even better, a distributed network of small, nimble
hubs—can serve as the repository for the cumulative learning about managing
radical innovation. In addition, a hub is a natural “home base” for all those who
play pivotal organisational roles in making radical innovation happen—radical
innovators, idea hunters and gatherers, internal venture capitalists, members of
evaluation and oversight boards, and corporate entrepreneurs. Most important,
hubs help manage the interfaces between radical innovation projects and the
mainstream organisation, enhancing the flow of positive resources and

diminishing the flow of negative elements. (p. 185)

Table 2.4 provides a summary of management mechanisms (competencies) in the radical
innovation hub as identified by Leifer et al. (2000). The management mechanisms are as
follows: involving senior management, capturing radical innovations, acquiring
resources, engaging individual initiative, managing internal/external partners, and
managing transitions. These competencies are explained according to their level of
maturity between early and mature radical innovation capability. The level of maturity
guides managers in developing these competencies or radical innovation capability within
their organisations. Subsequently, the radical innovation hub is a powerful strategy for
large and mature companies to develop radical innovation and achieve long term

competitive advantage.
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Table 2.4: Level of Radical Innovation Maturity and Associated Management Mechanisms (Leifer et al., 2000, p. 194)

mechanisms, and
develops goals
and reward
systems.

personnel work with
radical innovation technical
teams to develop the
business model.

adopts a portfolio
approach to funding
radical innovation
projects.

innovation
champions,
experts, and team
members.

oversight board.

INVOLVING CAPTURING RADICAL | ACQUIRING ENGAGING MANAGING MANAGING
SENIOR INNOVATIONS RESOURCES INDIVIDUAL INTERNAL/EXTERNAL | TRANSITIONS
MANAGEMENT INITIATIVE PARTNERS
Early Executives actas | Mavericks try to catch the | Acquisition of Completing Relationships with internal | Communication is
Radical provocateurs, attention of patrons. There | resources is ad hoc. radical innovation | and external partners are poor between the
Innovation | patrons, and is a lack of infrastructure Project teams often tasks, staffing the | developed on an ad hoc, radical innovation
Capability | champions to and systematic approach. expect a budget project team, and | project-by-project basis by | project and the
compensate for allocation to fund engaging each project team. business unit. Project
lack of supportive their work. champions rely on often transitions too
culture. individual early and radical
initiative. innovation flounders.
Project relies on
intervention of senior
management for
transition.
Mature The firm’s Radical innovation idea Individual managers | Radical Relationships between Transition team is
Radical leadership sets hunters seek opportunities. | with authority to innovation hubs radical innovation activity | established to
Innovation | expectations, Radical innovation hubs provide seed funding | work with HR to | and internal and external continue application
Capability | develops radical help establish effective and internal venture develop a strategy | partners are developed ata | and market
innovation culture, | evaluation boards that use | capital provide for identifying, strategic level, relying on development until
establishes appropriate criteria. Non- multiple sources of selecting, the collaboration of the uncertainty is
facilitating traditional marketing and capital for radical rewarding, and project team, the radical reduced sufficiently
organisational business development innovation. The firm | retaining radical innovation hub, and the to ensure a

successful transition
to the operating unit.
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Willingness to abandon investments

Herrmann, Tomczak, and Befurt (2006) used a causal analytic model to identify the
determinants of radical product innovation. They measured product innovativeness, or
novelty, based on two dimensions: its degree of novelty intensity, between high and low;
and the perspective of novelty, from the company and customer’s point of view. Table
2.5 presents their four types of product innovation as a result of combining the two
dimensions. Radical product innovation was defined as a new product based on a new

technological basis with a high novel utility experience to the customer.

Table 2.5: Four Types of Product Innovations (Herrmann et al., 2006, p. 21)

Novelty of technology or novelty from | Novelty of utility creation or novelty from the
the company’s point of view customer’s point of view
Minimal High
Minimal Incremental product Customer-related
innovation product innovation
High Company-related Radical product
product innovation innovation

Herrmann, Tomczak, and Befurt (2006) expanded the willingness to cannibalise—the
model previously developed by Chandy and Tellis (1998)—to include other
organisational and strategy factors based on the resource-based view proposed by
Wernerfelt (1984) and the value-added chain created by Porter (1985). The resource-
based view was a management theory that a company’s idiosyncratic resources
determined its ability to create competitive advantage (Peteraf, 1993; Wernerfelt, 1984).
The value-added chain identified core business functions that were involved with product
innovation process such as human resource management, technology development,
operations, logistics, and marketing and sales (Porter, 1985). Their resulting hypothesised

model is shown in Figure 2.10.
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Figure 2.10: Herrmann et al.’s hypothesised model (Herrmann et al., 2006, p. 31)

Herrmann, Tomczak, and Befurt (2006) collected 109 questionnaire responses from
senior managers in 53 companies across software, hardware, telecommunications,
biotechnology, microelectronics, and image processing industries that originated in
Germany, UK, and France. They tested their hypothesised model through a partial least
squares analysis and found that the willingness to abandon investments strongly
determined radical product innovation. All the factors in Figure 2.10 were found to drive
the company’s willingness to abandon investments, but not at the same level. A focus on
new customers had the strongest impact followed by the product champions and life-long
learning. They were identified as the key factors that influenced a company’s willingness

to abandon investment and pursue radical product innovation.
Capability to transform competencies and markets

Herrmann, Gassmann, and Eisert (2007) went further than the previous models and
considered both the antecedents and determinants of radical product innovation in order
to develop a more unifying framework of radical product innovation determinants. They
defined their dependent variable radical product innovations similarly to the definition

proposed by Chandy and Tellis (1998) as the propensity of a company to introduce new
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products that incorporated substantially different technology from existing products and
could fulfil customer needs either significantly better than existing products, or addressed

different types of needs not previously fulfilled with existing products.

First, Herrmann, Gassmann, and Eisert (2007) borrowed the theory of a resourced-based
view (Wernerfelt, 1984) and the core competency (Prahalad & Hamel, 1990) to explain
the impact radical product innovation had in diminishing the value of existing resources
and core competencies. Then, they argued that dynamic capabilities, as proposed by
Teece et al. (1997), were necessary to cope with the diminishing value caused by radical
product innovation and build new resources and core competencies. This leads to their

hypothesised model shown in Figure 2.11.
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Figure 2.11: Herrmann et al.’s hypothesised model (Herrmann et al., 2007, p. 96)

The model consisted of organisational characteristics, organisational capabilities, and
organisational outcomes. Organisational characteristics were the innovation culture and
orientations that acted as the antecedents to organisational capabilities. Organisational
capabilities were the dynamic capabilities that acted as the determinants of radical product
innovation. They specified two dynamic capabilities as transformation of competencies

and transformation of markets. The transformation of competencies was defined as the
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company’s willingness to abandon and develop new competencies (such as new
technologies), and the transformation of markets was defined as the company’s
willingness to pursue new markets at the potential expense of existing markets.
Organisational outcomes were the propensity of a company to introduce radical product

innovation and acted as the study dependent variable.

Herrmann, Gassmann, and Eisert (2007) collected 72 questionnaires from general
managers or managers in the R&D areas from companies in industries with high
competition and dynamic technological changes. The hypothesised model was tested
using partial least square modelling. They found that both the transformation of
competencies and the transformation of markets were strongly related to radical product
innovation. This suggested that organisational capabilities to transform competencies and
markets were important determinants of radical product innovation. All the organisational
characteristics were also found to influence the organisational capabilities. However,
learning organisation and long-term orientation did not have a significant relationship to

the transformation of markets.
Organisational capabilities in established firms

Chang, Chang, Chi, Chen, and Deng (2012) investigated how established companies
could improve their radical innovation performance from an organisational capabilities
view. They argued that established companies often lagged behind young/start-ups
companies in introducing radical innovation because of their structural inertia

(inappropriate structures and systems), which acted as inhibitors to radical innovation.

Based on the organisational capability theory and innovation capability view, they
regarded radical innovation capability as “a firm’s ability to explore, adapt, tolerate and
experiment with new products, processes, and services for non-mainstream businesses”

(Chang et al., 2012, p. 443). They then divided the radical innovation capability into four
types:

1. Openness capability — “a firm’s ability to search sources of radical innovation
with external, distant and wider orientation rather than internal, local and narrow
sources” (Chang et al., 2012, p. 444).

2. Integration capability — “a subset of the ability to integrate and align the
organisational connectedness and ambidexterity of radical innovation with the

mainstream business” (Chang et al., 2012, p. 444).
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3. Autonomy capability — “a firm’s ability to encourage and tolerate risky,
ambiguous, unsuccessful radical ideas” (Chang et al., 2012, p. 445).

4. Experimentation capability — “a subset of a firm’s ability to probe, experiment
with, test, and commercialise radical ideas and concepts, across R&D,

manufacturing and marketing disciplines” (Chang et al., 2012, p. 445).

Their hypothesised model is presented in Figure 2.12. The model shows how the four
organisational capabilities are positively correlated to radical innovation performance and
act as mediators to overcome the structural inertia that exists in established companies.
The structural inertia consists of five inhibitors: limited organisational searching;
insufficient organisational capabilities to plan and evaluate radical innovation; rigid
organisational routines and culture; incorrect staffing, compensation, and reward systems;
and reluctance to experiment in unknown territory. Radical innovation performance is
measured as the percentage share of radical innovation sales to total sales within five

years, and the profit ratio of radical innovation to total innovation.

Organisational capabilities

Openness
capability

Integration
Strucjt ural capability
mertia to .
radical Radical
i i i innovation
innovation, in
established performance
firms Autonomy

capability

Experimentation
capability

Figure 2.12: Chang et al.’s hypothesised model (Chang et al., 2012, p. 445)

Chang et al. (2012) conducted a postal questionnaire survey targeting the senior managers

in charge of corporate R&D such as Chief Technology Officers, Vice Presidents of R&D,
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or Senior R&D managers, from top 500 Taiwanese manufacturing companies. The survey
resulted in 112 effective responses with a 22.4% response rate and the data were analysed
through multiple regressions. They found all the organisational capabilities were
significant and positively correlated to radical innovation performance, which indicated
their importance in improving radical innovation performance in established companies.
Experimentation capability was found to have the highest positive coefficient followed
by autonomy capability, integration capability, and openness capability. They also tested
organisational characteristic factors such as company size, R&D size, ICT-firm, and
original brand manufacturer’s business model and found most of them insignificant in
explaining radical innovation performance. They recommended future study could
investigate the structure and interrelationships of these organisational capabilities where

a structural equation model method may be used for analysis.
Entrepreneurial, managerial, and technical capabilities

Borrowing from the resource-based view and insights from the literature on
organisational capabilities, Kyrgidou and Spyropoulou (2013) proposed three
organisational capabilities needed for radical product innovation. Their study provided
new insights into the role of innovativeness to business performance from the resource-
based view perspective. It aimed to examine the relationship between organisational
capabilities, innovativeness, and business performance. Capabilities were referred to as
“the organisational processes through which resources are obtained, combined and
deployed, enabling the firm to achieve a strong marketplace position relative to
competitors” (DeSarbo, Di Benedetto and Song, 2007, as cited in, Kyrgidou &
Spyropoulou, 2012, p. 3).

Figure 2.13 shows their hypothesised model which includes three organisational
capabilities: entrepreneurial capabilities refers to the company’s ability to identify and
exploit new innovative ideas, managerial capabilities refers to the company’s ability to
manage and utilise resources, and fechnical capabilities refers to the company’s ability

to develop and advance new technology.

Innovativeness was defined as a measure of an organisation’s willingness to adapt new
technologies, processes, and ideas in order to offer new products. Business performance
was related to the company’s sales, customer, and financial performances. The firm’s age

and number of employees were used as control variables.
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Figure 2.13: Kyrgidou and Spyropoulou’s hypothesised model (Kyrgidou &
Spyropoulou, 2013, p. 291)

Kyrgidou and Spyropoulou (2013) conducted a mail survey of top-level managers such
as CEOs and managing directors from 218 Greek companies in pharmaceuticals,
information communication and technology, and food and beverage manufacturers. They
used the elliptically reweighted least squares estimation procedure in EQS for model
analysis. The results supported that entrepreneurial, managerial, and technical capabilities
drove innovativeness and that innovativeness enhanced business performance. They also
found that the control variables, number of employees and the firm’s age, had no

significant effect on innovativeness and business performance.
Internally and externally oriented knowledge capabilities

Maes and Sels (2014) examined the role and contribution of internally and externally
oriented knowledge-related capabilities to radical product innovation in small and
medium-sized enterprises (SMEs). Their hypothesised model, shown in Figure 2.14, was
developed based on the knowledge-based (Grant, 1996) and dynamic capabilities
concepts (Teece et al., 1997).

Internally oriented knowledge-related capabilities were knowledge diversity capability,
which represented the company’s ability to broaden their employees’ knowledge base;
and knowledge sharing capability, which represented the company’s ability to facilitate
knowledge sharing among their employees. Externally oriented knowledge-related
capabilities were exploratory learning, transformative learning, and exploitative

learning, which represented the learning processes that constituted a company’s ability
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to acquire and utilise external knowledge (i.e. absorptive capacity (Cohen & Levinthal,
1990)). They hypothesised that a company’s internally oriented knowledge-related
capabilities were positively related to its externally oriented knowledge-related
capabilities because a company’s absorptive capacity was dependent upon the company’s
internal knowledge base and its ability to combine and exchange knowledge internally.
They defined radical product innovation as the development of a new product not
familiar to customers or with a new quality and measured based on its percentage to total

sales in the year of the survey.

Exploratory N Transformative N Exploitative
Learning Learning Learning
\ 4
Radical Product
Innovation

y N

Knowledge Knowledge

Diversity Sharing

Capability Capability

Figure 2.14: Maes and Sels’ hypothesised model (Maes & Sels, 2014, p. 146)

Maes and Sels (2014) collected a sample of 194 SMEs (companies with maximum 250
employees) in dynamic environments (high demands for innovation) from the Panel
Survey of Organisations in the Flanders survey database and tested their hypothesised
model using path analysis. They found the knowledge sharing capability strongly related
with all the learning processes, whereas knowledge diversity capability only strongly
related with the exploratory learning and weakly with the other two. In addition, all the
learning processes were strongly connected with each other leading to radical product
innovation. However, only knowledge sharing capability was strongly related to radical

product innovation, but knowledge diversity capability was not.
Radical product innovation capability

Slater et al. (2014) conducted an extensive literature review in order to develop a model
of radical product innovation capability (RPIC). They defined RPIC as the capability to
develop and commercialise products or services that offered unprecedented performance

benefits, substantial cost reductions, or the ability to create new businesses. They argued
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that RPIC was more difficult to develop than incremental product innovation capability
because radical product innovation required dynamic capabilities, where managers
needed to adapt, integrate, and deploy both internal and external skills, resources, and

functional competencies in order to maintain competitive advantage.

They first conducted a review of the empirical literature in order to identify the
organisational characteristics supportive of the RPIC. Subsequently, Slater et al. (2014)
specified five components of RPIC: senior leadership which was the characteristics of
chief-level executives of the organisation; organisational culture which was the values,
beliefs, and assumptions of the organisation; radical product innovation process which
was the radical product development process and practices of the organisation;
organisational characteristics which was the structure, reliance on partners, cross-
functional integration, and performance measurement of the organisation; and product
launch strategy which was “the mechanism through which the organisation
communicates its value proposition to the chosen target customers” (Slater et al., 2014,

p. 554). The five components and their detailed factors are shown in Figure 2.15.

Organisational Culture Senior Leadership

Passionate
Strategic intent
Market vision
Customer value focus
Physical protection
Provide resources
HRM skills

Adhocracy
Customer orientation
Competitor orientation
Technological orientation
Learning orientation
Willingness to cannibalise

Radical Product
Innovation Process

Discovery
Incubation
Acceleration

RPI Performance

RPI Capability

Product champion

Organisational structure Focus

Reliance on partners Timing
Cross-functional integration Marketing mix
Performance measurement Bundling

Organisational Product Launch
Characteristics Strategy

Figure 2.15: Components of a RPIC (Slater et al., 2014, p. 554)
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Slater et al. (2014) then realised the existence of interrelationships between each of the
components. Through additional literature review, they proposed an interrelationships

model between the components of RPIC as shown in Figure 2.16.

The Components of a Radical Product Innovation
Capability (RPIC)

Organisational
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Product
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Performance

Senior
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Figure 2.16: Interrelationships between components of radical product innovation

capability (RPIC) (Slater et al., 2014, p. 555)

Slater et al. (2014) posited that senior leadership shaped the organisational culture, RPIC
process, and organisational characteristics given their responsibility. They also contended
that organisational culture could influence senior leadership (the bidirectional arrow in
Figure 2.16), organisational characteristics, RPIC process, and product launch strategy
because it guided the values, beliefs, and assumptions of the whole organisation. Next,
they argued that organisational characteristics affected RPIC process and product launch
strategy because it determined resources available for radical product innovation. In
addition, RPIC process affected product launch strategy because it influenced the final
product concept. Lastly, radical product innovation (RPI) performance, which was the
final dependent variable (the phenomenon that Slater et al.’s (2014) attempted to explain
via their model), was defined as the success of the radical product innovation in the
marketplace. This success was typically measured in revenue, profit, customer
satisfaction, and number of ideas in the pipeline (Chan, Musso, & Shankar, 2008, cited

in Slater et al., 2014) and moderated by market conditions because they influenced how
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likely the target customers would buy the radical product and by organisational
characteristics because they determined resources available for the company to

commercialise it successfully.

Slater et al. (2014) concluded their paper by recommending scholars to explore and test
the interrelationships between the various components of RPIC as well as their level of
importance in order to assist managers in their pursuit of a RPIC. Furthermore, how the
components could operate differently for radical versus incremental product innovation

was another potential area of investigation.

2.3 The Food and Beverage Industry

The nature of radical product innovation in the global and New Zealand food and

beverage industry are explored in this section.

2.3.1 What influences radical product innovation in the global food and

beverage industry?

The food and beverage industry refers to a group of companies involved in the
manufacturing, processing, producing, and wholesaling of food and beverage products.
Compared to other industries, the food and beverage industry has a relatively low rate of
radical product innovation. Booz, Allen, and Hamilton (1982) provided a percentage of
new-to-the-world products at 10% for all industries average and 6% for consumer
nondurables (which was the lowest among all industries). According to ECR Europe
(1999), out of 24,543 new consumer goods (beverages, food, and non-food) introduced
to retailers in Europe, around 2.2% could be considered radical or true new products,
while the majority (77%) were “me-too” or incremental products. Furthermore, out of all
the radical products launched, 43% were “dead” or “almost dead” within one year (ECR
Europe, 1999). A more recent review of food product innovation has given the industry
average of 1-2% for radical product innovation and 75% for incremental product
innovation; while around 75% of new food products failed (Winger & Wall, 2006). This
indicates that the food and beverage industry has a smaller number of radical product
innovations compared to other industries and those introduced are not very well

appreciated by consumers (Lagnevik et al., 2003).

One major reason there is less radical product innovation in the food and beverage

industry is because of the conservative/risk avoidance nature of food consumers (Galizzi
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& Venturini, 2008; Lagnevik et al., 2003; Rama & Tunzelmann, 2008). Food products
are strongly associated with cultural and societal values, more so than other industries
(Earle, 1997b). As a result, food consumers can be strongly resistant to new and different
food products as discovered in insect-based food products (de-Magistris, Pascucci, &
Mitsopoulos, 2015), coffee in capsules (Barrena-Figueroa & Garcia-Lopez-de-Meneses,
2013), and vacuum meat packaging (Chen, Anders, & An, 2013). In addition, national
context can influence the local consumer acceptance of new food products (Barcellos,
Aguiar, Ferreira, & Vieira, 2009; Squires, Juric, & Cornwell, 2001), including the
retailers because they determine what products are placed before the consumer (Winger
& Wall, 2006). Without strong consumer demands for innovative products, food and

beverage companies are less likely to pursue radical product innovation.

However, fewer radical product innovations does not mean the industry lacks innovation
or ability to innovate. Instead, Galizzi and Venturini (2008) argue that the industry is
reasonably innovative with increasing streams of product innovation. Furthermore, the
industry has a lot of innovation through the entire food system including production,
harvesting, processing, manufacturing, and distribution that often are not measured when
evaluating the industry’s innovativeness or technology intensity (Earle, 1997b; Ministry

of Economic Development, The Treasury, & Statistics New Zealand, 2011).

Nevertheless, relatively slow growing global food markets, increasing competition, and
food consumer needs for pleasure and health, in connection with simplicity, are creating
demands for innovative food products (Figiel & Kufel, 2016). Today’s food consumers
are demanding more functional foods (food products with health benefits, technological
process, and nutritional function) due to increasing healthcare costs, life expectancy, and
older peoples’ desire for an improved quality of life in their later years (Bigliardi & Galati,
2013a). This requires a break from the traditional food product development that favours
incremental food product innovation towards a new approach of food product
development that can support radical food product innovation (Khan, Grigor, Winger, &

Win, 2013).

There have been many studies that look into the determinants of radical product
innovation in the global food and beverage industry. Table 2.6 provides a summary of
studies related to radical product innovation determinants in the global food and beverage
industry. They all report similar findings regarding food and beverage companies

favouring incremental over radical product innovation. Smaller food companies are also
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likely to pursue incremental rather than radical product innovation. The common
determinants of radical product innovation in the industry are investment in internal
technical and marketing capabilities; collaboration with suppliers, retailers, and

consumers; and ability to absorb external information and knowledge.

Table 2.6: Studies of Radical Product Innovation Determinants in the Food and

Beverage Industry

Authors (Year)

Methodology

Findings

Martinez & Briz
(2000)

Quantitative postal
innovation questionnaires
sent to 500 Spanish food
and drink companies.

They found the nature of innovation
activities in the Spanish food and drink
industry to be evolutionary rather than
revolutionary. This was due to the
industry’s adoption of defensive or
imitative innovation strategy.

The level of in-house technological
capability was identified as an important
determinant of radical product innovation
because it influenced the company’s
ability to utilise externally generated
technological knowledge.

Siriwongwilaichat
& Winger (2004)

Interviews with 62 food-
processing companies, 43
technical information
providers, and three focus
groups with technical
food product developers
in Thailand.

Thai-owned food companies tended to be
less innovative than multinationals.

Thai food companies’ internal technical
staff were the major source of new food
product ideas and internal technical
knowledge for food product development.

New radical products required greater
input from external technical knowledge
sources compared to incremental
products. Food ingredient suppliers were
the main external knowledge provider to
the internal technical staff for incremental
innovation and food-processing
equipment suppliers for radical
innovation.

Improving the internal technical staff’s
capabilities to absorb external technical
knowledge could improve radical product
innovation.

Avermaete et al.
(2004)

In-depth survey of 177
small food manufacturing
companies (3 to 50
employees) located in six
rural areas in the EU.

Skills of the workforce, the company’s
investment in know-how, and the use of
external sources of information had a
positive impact on small companies’
innovativeness.

Interestingly, they found no evidence of a
significant relationship between the top
manager’s characteristics (background
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manufacturing companies.

Authors (Year) Methodology Findings
and experience) and innovation
performance.

Ziggers (2005) A survey with 650 The results indicated that differences in
companies in the food and | organisational factors, more than
pharmaceutical industry environmental factors, determine the
in the Netherlands. adoption of radical product innovation

(such as health enhancing food products)
in the industry. The organisational factors
that encouraged the adoption of radical
product innovation in the industry were
organisational characteristics (size,
organisational knowledge, formalisation,
centralisation, and interconnectedness),
and propensity to co-operate (flexibility,
openness and information exchange, and
loyalty).

Capitanio, The national survey data | The quality of human capital (i.e.

Coppola, & for innovation analysis accumulated know-how and education

Pascucci (2010) carried out by Capitalia— | within the organisation) and capacity to
isolated data for 234 build relationships (i.e. with the modern
companies in the Italian distribution) were the main determinants
food industry. of product innovation in Italian food

companies.

Beckeman, Open-ended interviews Few innovations in the Swedish food

Bourlakis, & with 21 participants from | industry were considered radical. Food

Olsson (2013) 12 Swedish food manufacturers developed products in

house for consumers without working
with them or other companies. This was
due to lack of trust in the supply chain
and limited exchange of information.

An “open innovation” mindset to organise
and work differently could encourage
more radical innovation.

Tomas, Rosales,
Batalha, &
Alcantara (2014)

A survey questionnaire
with 84 participants from
large and non-large
Brazilian food companies.

External integration with suppliers and
customers was positively related to both
incremental and radical innovation.
However, customer integration was
mainly found in large food companies.

Furthermore, radical innovation was
directly related to large companies
whereas incremental innovation was
directly related to non-large food
companies.

In conclusion, the food and beverage industry has a relatively lower rate of radical product
innovation compared to other industries because the majority of food consumers are

conservative and risk adverse. Despite this, there is an increasing demand for functional
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foods leading to opportunities for innovative food product innovation. Surprisingly, the
food and beverage industry has similar radical product innovation determinants, although
not as comprehensive, to other industries such as building technical and marketing
capabilities, collaboration with external partners (e.g. suppliers, retailers, and consumers),
and learning/absorbing new knowledge. However, given the food and beverage industry
context, certain determinants may be more important such as a willingness to abandon
investments (to overcome organisational resistance/inertia) and capability to transform

markets (to reduce consumer resistance).

2.3.2 What influences radical product innovation in the New Zealand food

and beverage industry?

The New Zealand food and beverage industry has an important role for the New Zealand
economy. The industry contributed to around 46% of New Zealand’s total export values
in 2015 (The Treasury, 2016). Meat and dairy products are the most important food
exports and they accounted for around 37% of total export values in 2015 (The Treasury,
2016). Other major food and beverage products include apples, kiwifruit, salmon,
mussels, oysters, and wine. The industry also has a wide range of emerging growth
products such as honey, avocados, ice cream, chocolate, beer, and soft drinks (Wilkinson

etal., 2015).

The industry has many cases of successful radical product innovation. Examples include
the Anlene™ range of bone nutrition products launched in 1991 by Fonterra, which is the
first high-calcium dairy product marketed in Asia and is earning more than $350 million
per annum with an average 70% market share (Riddet Institute, 2011); Zespri Gold, which
is a game-changing golden kiwifruit variety launched in 2000 that has added nearly $4
billion to the New Zealand economy (Zespri, 2015); Rockit™ apple, which is the world’s
first specially bred miniature apple that has been licensed to growers across the world
(Rockit Trading Company, n.d.); and Greenshell™ Mussel hatchery, which is a
pioneering method for breeding Greenshell™ mussels in captivity that could soon be
worth $200 million to the New Zealand economy (SPATNZ, 2017). These products are
radical because they utilise a new technology platform and offer to the market a major

new customer benefit or product differentiation.

The industry successful radical product innovation can be attributed to its commitment to

product innovation, investment in scientific research and development, and education and
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training of its people (Earle, Earle, & Anderson, 2001; Riddet Institute, 2011; Wilkinson
et al., 2015). The previous examples of radical product innovation happened because of
the commitment by the innovating companies/innovators to pursue their ideas despite the
technical and marketing challenges. For example, it took four years of paper work for the
Rockit™ apple to officially become the world’s smallest apple (Rawson, 2014).
Government owned research organisations (i.e. Crown Research Institutes) such as Plant
& Food Research, AgResearch, and Landcare Research serve the industry by conducting
scientific research and development in response to industry needs. For example, Zespri
Gold was developed as a joint effort between Plant & Food Research and Zespri (Plant
& Food Research, 2017). Lastly, New Zealand has four higher education institutions with
major food and beverage research to provide the education and training: Massey
University, Lincoln University, The University of Auckland, and University of Otago
(Wilkinson et al., 2015). Furthermore, New Zealand food and beverage companies have
access to food innovation hubs such as the New Zealand Food Innovation Network,
FoodHQ, and Lincoln Hub that are located across New Zealand. These hubs provide
technical and business consultation, networking, and investments to New Zealand food

and beverage companies that may require them.

Nevertheless, the industry has a few weaknesses regarding radical product innovation; a
small domestic market, long distance to market, small company size, and the lack of a
deep and rich food cultural heritage (compared to France or Italy) can be considered the
industry’s weaknesses (Coriolis & MBIE, 2014). This again reflects the unique New
Zealand contextual factors of small population and relative geographical isolation, which
inhibit New Zealand companies from obtaining the resources or knowledge that could be

critical for radical product innovation.

Currently, there are no studies of radical product innovation determinants in the New
Zealand food and beverage industry. By comparison, there have been a few studies of
product innovation determinants in the New Zealand food and beverage industry. Three

relevant studies are summarised here.

The first study was by West (1980), who conducted research into product development
practice and success factors in the New Zealand food industry. The study was conducted
through a detailed questionnaire sent to 24 food companies in New Zealand followed by
apersonal interview with the company executive responsible for the product development

function for each company selected. She identified five factors considered by New
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Zealand managers to be important for product development success: an innovative and
technological company orientation, a supportive company structure, consideration for the
consumer, security for development, and a well-rounded company marketing emphasis.
These factors were then evaluated against the actual practices. Technical skills were
found to be heavily emphasised while design creativity, supportive company structure,
and marketing emphasis (particularly a consideration for consumer needs) were
inadequate. Overall, the study indicates New Zealand food companies’ strength lies in
the technical skills but less in design creativity, consumer knowledge, and supportive

company structure.

The second study was by Marsh (2004) who developed a framework for analysing the
determinants of innovation, using the New Zealand biotechnology sector as the study
context. The framework was developed with particular reference to the neo-classical,
endogenous growth, evolutionary, and systems of innovation approaches, including
alternative methods of measuring innovation output and innovation rate. Data were
collected from a re-analysis of the first comprehensive survey of biotechnology in New
Zealand, an original survey conducted by Marsh, interviews with senior management of
biotechnology companies, and a detailed review of secondary sources. The framework
covered several determinants of innovation (company size, company type, conduct of
R&D, involvement in modern biotechnology, specialisation, and alliances) on innovation
output and innovation rate, and the final results supported most of these determinants. His
study also provided a detailed description of the biotechnology sector and empirical

insights into the innovation behaviour of biotechnology companies in New Zealand.

Finally, the third study was by Khan (2014) who investigated the characterisation of
functional food product development in New Zealand and Singapore. Functional foods
were becoming a major focus of new food product development because they were
associated with higher return and competitive advantage. However, their development
was more complex than traditional food products because they called for an open and
interactive product development approach. Data were collected from New Zealand and
Singaporean companies using a mixed-method approach (quantitative and qualitative
techniques). Significant differences between traditional food product development suited
for incremental food products, versus functional food product development suited for
radical food products, were found. The differences included orientation towards

innovation, knowledge generation (analytical), development of the resource base of a
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company (open innovation), collaborative networks and arrangements, and
commercialisation strategies. Barriers to functional food product development were from
a closed new product development perspective driven by the management cost of
innovation, regulatory complications, and lack of technical skills. Khan (2014) concluded
New Zealand food companies needed to move away from traditional food product
development and adopt a new product development approach that supports more
innovative food products such as functional foods in order to differentiate their offerings

and sustain their competitive advantage.

On the whole, the New Zealand food and beverage industry’s radical product innovation
performance is facilitated by its commitment to product innovation, scientific research
and development, and education and training; and hindered by its distance from market
and small local population. Multiple organisations in New Zealand, ranging from the
government funded research institutions, education institutions, and innovation hubs,
help the industry overcome the hindering factors by providing the resources and
knowledge required. The previous studies of product innovation determinants suggest
that the industry is reasonably good at incremental product innovation. However, further
studies are required to understand radical product innovation determinants in the New
Zealand food and beverage industry and explain how some New Zealand food and

beverage companies achieve radical product innovation.

2.4 New Zealand Context

This section explains what influences product innovation in New Zealand by reviewing
its economic background, innovation performance, strengths, and weaknesses for all New

Zealand industries as a whole.

2.4.1 What influences product innovation in New Zealand?

From the 1850s until the Second World War, the New Zealand economy was based
mainly on the export of wool and sheep meat to the United Kingdom (Easton, 2016a).
Due to the high demand for New Zealand primary products, New Zealand enjoyed
premium payment and high economic growth. For the domestic market, New Zealand
companies were protected from overseas competition by Government regulations and
protection policies. During this period, New Zealand maintained a high standard of living

with little competitive pressures from overseas companies.
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In late 1966, the export price of wool collapsed by 40% due to the competition from
synthetic fibres (Easton, 2016b). This was followed by the United Kingdom’s entry into
the European Economic Community in 1973. The lower payment and reduced demand
from the United Kingdom forced New Zealand companies to innovate and seek new
markets. Globalisation also pressured the New Zealand government to radically change
its economic policy. From 1984, the New Zealand government significantly reduced its
level of regulations and protection policies. This gave New Zealand companies greater
freedom and flexibility to compete internationally. However, some local manufacturing

industries, such as car assembly, could not compete and closed as a result.

Today, the New Zealand economy is made up of a sizable manufacturing and a large
services sector complementing a highly efficient export-oriented agricultural sector (The
Treasury, 2016). The primary industries (agricultural, horticultural, forestry, mining, and
fishing industries) still play an important role in New Zealand’s economy and account for
just over 50% of New Zealand’s total export earnings (The Treasury, 2016). China,
Australia, and the United States are New Zealand’s top three export markets, and they

account for 46% of New Zealand’s merchandise exports in 2015 (The Treasury, 2016).

Small to medium sized enterprises (SMEs), defined as companies with 0 to 99 full-time
employees, have an important role in the New Zealand economy (Cameron & Massey,
1999). SMEs represent 99.6% of all companies in New Zealand and provide 52.8% of all
employment, and in 2011, contributed around 48% to the GDP (Ministry of Business,

Innovation and Employment, 2014).

2.4.2 Whatis New Zealand’s innovation performance?

On a measure of innovation output, New Zealand has relatively higher rates of marketing
and product innovation but lower rates of process and organisational innovation
compared to other countries in the OECD (Ministry of Economic Development et al.,
2011). Around 46% of all companies reported innovation activities in 2011 and the
innovation output increases with the company size as larger companies have more
resources and capacity to innovate (Statistics New Zealand, 2011). Companies with 6 to
19 employees also reported a higher rate of marketing method innovation than other types

of innovation (Ministry of Business, Innovation and Employment, 2014).

On a measure of product innovativeness, of all the New Zealand companies who had

introduced new products in 2009, 43% had new-to-New Zealand product innovation and
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19% had new-to-the-world product innovation (Statistics New Zealand, 2010). By
comparison, in Australia during the 2014-15 period, 7.4% of innovating business had
new-to-Australia product innovation and 8.4% had new-to-the-world product innovation
(Australian Bureau of Statistics, 2016). New Zealand’s high percentage of new-to-market
product innovation can be explained given the New Zealand’s relatively small local
market, making it easier to introduce new products from overseas (Statistics New
Zealand, 2010). However, it is unclear why New Zealand had a higher percentage of new-
to-the-world product innovation. This could be due to differences in measurement

method, timing of data collection, or national context.

Figure 2.17 compares the rate of New Zealand’s product innovativeness with respect to
business size. It shows the rate of new-to-New Zealand product innovation increases with
business size. This suggests that larger companies are better at introducing new-to-New
Zealand product innovation than smaller companies. However, there was no clear
relationship between new-to-the-world product innovation and business size (Statistics
New Zealand, 2010).

Mew-to-market product innovations

By business size
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Figure 2.17: Rate of product innovativeness relative to company size (Statistics

New Zealand, 2010, p. 33)

2.4.3 What are New Zealand’s innovation strengths?

New Zealand innovation system’s strengths lie mainly in its scientific research base

(Ministry of Business, Innovation and Employment, 2012). Compared to the other 30
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OECD countries, New Zealand publications in science and engineering articles per
million inhabitants is ranked 11" in the OECD and a proportion of total R&D personnel
per thousand total employment is ranked 6" in the OECD (Ministry of Economic
Development et al., 2011).

Furthermore, New Zealand has good conditions and supportive environments for
entrepreneurship and innovation (OECD, 2007). New Zealanders are often recognised for
their ability to innovate despite the challenges; for example, the terms “kiwi ingenuity”
or “No. 8 wire” often comes to mind (Bridges & Downs, 2000). It is suggested that New
Zealand’s can-do attitude, entrepreneurship, and ingenuity may be the result of its pioneer
and agricultural background (Anderson, 2011; Riddet Institute, 2011). In addition, the
New Zealand government has been promoting product innovation, starting from the
Think Big projects in the 1980s (Gustafson, n.d.), the Knowledge Wave Conference in
2001 (University of Auckland Business Review, 2001) to the recent Business Growth

Agenda (Ministry of Business, Innovation and Employment, 2015).

2.4.4 What are New Zealand’s innovation weaknesses?

On the other hand, New Zealand’s innovation system’s weaknesses are in its relatively
low business R&D spending, venture capital investment, and patent activities (Ministry
of Business, Innovation and Employment, 2012). Compared to the other 30 OECD
countries, New Zealand’s business expenditure on R&D as a percentage of GDP is much
lower (24™ in the OECD), the size of the venture capital market as a percentage of GDP
is smaller and relatively underdeveloped (21 out of 26 available OECD countries), and
the number of triadic patent families! per million population is low and decreasing (21°

in the OECD) (Ministry of Economic Development et al., 2011).

In addition, New Zealand companies face unique contextual factors of small firm size,
small local market, and geographical isolation, which can be considered disadvantages to
New Zealand innovation performance (Hong et al., 2016). These unique contextual
factors contribute to innovation difficulties faced by New Zealand companies, which
include higher R&D cost, difficulty in accessing distant overseas markets, and a lack of

management, marketing, and distribution skills (OECD, 2007); it is estimated that the

! “Triadic patent families” means a set of patents taken at the European Patent Office (EPO), the Japan

Patent Office (JPO), and granted by the US Patent and Trademark Office (USPTO), to protect the
same invention.
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geographical isolation alone accounts for 10% of New Zealand productivity loss (OECD,
2008, as cited in McCann, 2009). This is supported by Statistics New Zealand’s (2011)
finding where the high cost to develop or introduce innovation, lack of management
resources, and lack of appropriate personnel are the biggest barriers to innovation as

reported by New Zealand companies.

A higher percentage of SMEs also experienced challenges such as the high cost and lack
of management resources compared to large companies (Ministry of Business, Innovation
and Employment, 2014). Whereas, the majority of businesses reported factors not
hampering their ability to innovate are access to intellectual property, lack of co-operation
with other businesses, government regulation, and lack of information, which reflect New

Zealand’s good and supportive business environment (Statistics New Zealand, 2011).

Equally important, is a finding suggesting that New Zealand’s lifestyle, pioneer values
and cultural beliefs may contribute only to user and small-scale innovation, not popular
and commercially successful innovation (Rinne, 2011). Rinne and Fairweather (2011)
conducted a research to understand the difference in innovation identity across countries.
They collected data from multiple countries through computer-assisted self-interviewing
and internet survey with adult volunteers from local schools. They found little evidence
that the government effort to promote innovation as a part of New Zealand national
identity is entering the public’s consciousness. Less than 10% of innovating companies
surveyed by Statistics New Zealand (2011) rated universities, polytechnics, Crown
Research Institutes (CRIs), other research institutes, or research associations as important
sources of ideas and information for innovation. It is possible that New Zealand
companies are not fully utilising the New Zealand innovation system’s strength in its
scientific research base or that these institutions are not relevant to most New Zealand

companies.

Overall, New Zealand has a reasonably good product innovation performance relative to
other OECD countries. This is due to its strong scientific research base, ingenuity, and
government support for business, entrepreneurship, and innovation. However, given New
Zealand’s relatively small population, small local market, and geographical isolation,
many small to medium sized New Zealand companies lack the resources needed to pursue
product innovation effectively (Hong et al., 2016; OECD, 2007). As a result, most New
Zealand companies focus their innovation efforts on domestic markets (Ministry of

Economic Development et al., 2011). New Zealand’s export share of medium to high
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technology export is also the lowest in the OECD due to a high concentration of primary
exports and the share of high growth businesses is low and dropping (Ministry of
Economic Development et al., 2011). Given the New Zealand context, it is important to
test the validity of the determinants of radical product innovation identified by the
researcher through systematic review of extant literature, which seldom cover food and
beverage, as well as the New Zealand context. Thus, this research examines the validity
of the determinants of radical product innovation from a theoretical standpoint
(theoretical wvalidity or construct validity) and practical validity (acceptance via

qualitative field research).
2.5 Knowledge Gaps and Justification of the Research Questions

2.5.1 The need for a theoretical framework that better explains how radical

product innovation is caused through organisational behaviour

The preceding sections of this chapter reviewed several models that either predict or
explain radical product innovation phenomenon using organisational characteristics
(section 2.2.6.1) and organisational capabilities (section 2.2.6.2). The organisational
characteristics identify the organisational traits that are associated with radical product
innovation phenomenon and the organisational capabilities identify the organisational

behaviours that are associated with radical product innovation phenomenon.

The model posited by Chandy and Tellis (1998), posits “willingness to cannibalise” as
the sole company trait that causes radical product innovation. Willingness to cannibalise
is an organisational characteristic because it explains a company’s attitude towards
investments, rather than an organisational behaviour that explains (along with other

variables) how radical product innovation is caused.

Similarly, the model posited by Hult et al. (2004) posits innovativeness as being caused
through three company orientations. The three company orientations are organisational
characteristics because they explain a company’s attitude towards innovation, rather than
the behaviours that can lead to radical product innovation. A potential shortcoming of
Hult et al.’s (2004) model is that the model assumes that the three company orientations

are causally mutually exclusive.

In light of the resource-based view of competitive advantage, as mentioned earlier in

section 2.2.6.2, quite a number of researchers posited organisational capabilities as the
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determinants of radical product innovation (e.g. the radical innovation hub proposed by
(Leifer et al., 2000), the model proposed by Herrmann et al. (2006), and the model
proposed by Herrmann et al. (2007)), but organisational capabilities is just an inimitable
resource bundle that is being used by the proponents of the resource-based view to explain
competitive advantage, with or without radical product innovation. As a result, they fail

to explain radical product innovation as an organisational behavioural phenomenon.

In addition, the model posited by Herrmann et al. (2006) can be considered to be a
refinement of the work of Chandy and Tellis (1998). The sole mediator used by Herrmann
et al. (2006) to explain radical product innovation phenomenon, namely “Abandon
Investments”, is identical to the sole mediator used by Chandy and Tellis (“Willingness
to Cannibalise”) in every respect but the name. While Herrmann et al. (2006) used more
organisational characteristics to explain willingness to cannibalise than Chandy and Tellis
(1998), their model, too, fails to explain radical product innovation as an organisational

behavioural phenomenon.

Other newer models (e.g. the model proposed by Chang et al. (2012), the model proposed
by Kyrgidou and Spyropoulou (2013), and the model proposed by Maes and Sels (2014))
offer greater insights into organisational behaviours that lead to radical product
innovation. Nevertheless, they are limited within their study contexts (e.g. established
firms or SMEs) and Kyrgidou and Spyropoulou (2013) assume the behavioural

determinants are causally mutually exclusive.

The model proposed by Slater et al. (2014) is a step in the right direction because the
researchers have included several behavioural determinants to explain the radical product
innovation phenomenon by enhancing organisational capability (more precisely, RPIC).
The model offers a more cohesive and comprehensive model of radical product

innovation determinants than prior models.

In summary, Slater et al.’s (2014) model provides a reasonable basis (a starting point) to
study the behavioural determinants of radical product innovation, taking the food and
beverage industry as a context and New Zealand as a delimiter (boundary) for the study.
This justifies the overarching research question (what are the determinants of radical
product innovation in the New Zealand food and beverage industry, and how do they

explain product innovativeness?), which in turn leads to the first two research questions.
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2.5.2 Company characteristics on radical product innovation

The literature review of organisational characteristics (section 2.2.6.1) revealed that
company characteristics (e.g. age, size, national culture, industry phase, willingness to
cannibalise, and company orientation) do potentially affect radical product innovation.
What is not known is the extent to which these company characteristics explain radical
product innovation in the New Zealand food and beverage industry. This justifies the third
research question: “what company characteristics affect product innovativeness in the

New Zealand food and beverage industry?”.

The fourth and final research question is a natural extension of the preceding research

questions.

2.6 Chapter Summary

The chapter presented the literature review related to the determinants of radical product
innovation in the New Zealand food and beverage industry (research focus). The findings
in this chapter are used to justify the research background in Chapter 1, prepare the model
development in Chapter 3, and support the discussion in Chapter 6. Three research areas

relevant to the research focus are summarised as follows.

Firstly, radical product innovation was reviewed to identify its definition, advantages,
disadvantages, and determinants. Radical product innovation is defined as the
introduction of a new product that involves a new-to-market core technology and core
value proposition. It has a high potential to cause technological and marketing
discontinuity, making it important for creating superior product advantage, new markets,
and national growth. However, it is challenging to develop because of the high level of
uncertainties and barriers (O’Connor & Rice, 2013; Sandberg & Aarikka-Stenroos,
2014). There have been many studies on radical product innovation determinants from
organisational characteristics to today’s organisational capabilities. At this time, an
empirically tested interrelationships model of radical product innovation determinants is

needed (Chang et al., 2012; Slater et al., 2014).

Secondly, factors that influence radical product innovation in the global and New Zealand
food and beverage industry are explored. It is found that radical product innovation is rare
within the global food and beverage industry due to the conservative nature of food

consumers. Nevertheless, functional foods are creating demands for innovative food
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products. Radical product innovation in the New Zealand food and beverage industry is
influenced by the industry’s commitment to product innovation, scientific research and
development, and education and training. There have been three studies that investigate
product innovation determinants in the New Zealand food and beverage industry.

However, further study into the determinants of radical product innovation is needed.

Thirdly, the New Zealand context is explained. Overall, New Zealand product innovation
performance is strongly influenced by its economic background and context. Its strong
scientific research base, supportive business environment, and government initiatives
help strengthen its innovation performance. However, it is hampered by the unique New
Zealand context factors of small population and geographical isolation that increase cost
and limit skilled employees available for innovation. Given this context, this research
examines the validity of the determinants of radical product innovation from a theoretical
standpoint (theoretical validity or construct validity) and practical validity (acceptance

via qualitative field research).
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CHAPTER3 MODEL DEVELOPMENT

3.1 Chapter Overview

This chapter covers the development of models and research hypotheses needed to answer

the research questions.

RQ1 What are the determinants of radical product innovation in the New

Zealand food and beverage industry?

Two measurement models are needed to answer the RQI. A product innovativeness
model is needed to operationally define “product innovativeness”. The criterion variable
product innovativeness acts as the response variable (also the effect variable) of the causal
determinants of product innovativeness. This model is developed using technological and
marketing newness literature provided in section 3.2. Companies that score highly in
product innovativeness are deemed to be practicing radical product innovation. A product
innovation process model (the second model) is needed to identify different stages in the
product innovation process, which collectively explains (or determines or predicts)
product innovativeness. The product innovation process model is developed by
combining existing product innovation processes literature provided in section 3.3, in

order to answer the first research question.

RQ2 How do the identified determinants of radical product innovation relate to

one another in predicting and explaining product innovativeness?

A conceptual model is needed to conceptualise the interrelationships between the
identified determinants of radical product innovation and product innovativeness. In other
words, the conceptual model serves as the basis for the product innovativeness model and
the product innovation process model. The conceptual model is developed from the
theory of a resource-based view and organisational capabilities for radical product
innovation, with regard to the New Zealand food and beverage industry context, in section

3.4, in order to answer the second research question.

RQ3 What company characteristics affect product innovativeness in the New

Zealand food and beverage industry?

Company characteristics that have the potential to affect product innovativeness in the
New Zealand food and beverage industry are identified in section 3.5. This is in order to

answer the third research question.
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RQ4 What are the salient features of a highly innovative New Zealand food and

beverage company?
Both the conceptual model and company characteristics are used to answer the RQ4.

Finally, a hypothesised model and research hypotheses are presented in section 3.6.

3.2 Product Innovativeness Model

In this section, the product innovativeness model is developed to measure product
innovativeness and identify radical product innovation. Product innovativeness is defined
as “a measure of the potential discontinuity a product (process or service) can generate in

the marketing and/or technological process” (Garcia & Calantone, 2002, p. 113).

Product innovativeness can be broken down into technological newness and marketing
newness (Danneels & Kleinschmidt, 2001; Garcia & Calantone, 2002; Kleinschmidt &
Cooper, 1991). As a result, both the technological newness and marketing newness are
used to measure product innovativeness in this study. As mentioned earlier, the higher a
company scores on newness (i.e. product innovativeness score), the higher the degree of

product innovativeness of that company.

In the following three sections, technological newness and marketing newness are
explained in section 3.2.1 and 3.2.2 respectively, leading to the final model of product

innovativeness covered in section 3.2.3.

3.2.1 Technological newness

Technological newness is a measure of technological change (Chandy & Tellis, 1998;
Kock et al., 2011). Technology can be defined as “the processes by which an organisation
transforms labour, capital, materials, and information into products and services of

greater value” (Christensen, 1997, p. xiii).

Tushman and Anderson (1986) studied the patterns of technological change in the
minicomputer, cement, and airline industries from their beginnings through 1980. They
found that technology evolved through a long period of technological evolution
interrupted by technological breakthrough. Technological evolution means an
incremental improvement in product performance through technological refinement.
Technological breakthrough means a significant improvement in product performance

due to technological discontinuity.
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Foster (1986) introduced the S-curve concept (Figure 3.1) to help managers visualise and
predict technological change. Essentially, the S-curve, in the above context, is a graph of
the relationship between technology performance and effort (or funds) put into improving
it. In the beginning, the performance improvement is slow due to limited knowledge and
competencies. As key knowledge and technological competencies are obtained, the
performance begins to improve rapidly (learning curve effect) as shown in the middle of
the curve. Eventually, the rate of performance improvement slows down, and further
improvement becomes more difficult and expensive when the limit of technology

performance is reached. This is shown as a flat line at the top end of the S-curve.

3

Performance

v

Effort (funds)
Figure 3.1: The S-curve on technology performance vs effort (Foster, 1986, p. 31)

When the limit of technology performance is reached, an alternative technology with a
higher limit often emerges to replace the current technology. Foster (1986) calls this
technological transition period, a “technological discontinuity”. This period is shown as
a gap between a pair of S-curves in Figure 3.2. According to Foster (1986), leading
companies often lose their market leadership position during the technological transition

period because they fail to understand the limit of their technology performance.
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Figure 3.2: Technological discontinuity (Foster, 1986, p. 102)

Sood and Tellis (2005) further investigated the pattern of technological change
empirically. They argued that the commonly believed S-curve model of technological
change is incorrect and lacked empirical support. They studied the evolution of 14
technologies in the following four product categories: data transfer, computer memory,
desktop printers, and display monitors. Data were sourced from historical archives using
the historical method? to minimise survival and self-report bias and to gain new insights
from historical readings and longitudinal analysis (Sood & Tellis, 2005). They found that
technology change follows an irregular step function instead of a single S-shaped curve.
Technologies can have a long period of no improvement in performance then interrupted
by a significant improvement. New technologies could enter above or below the
performance of existing technologies and have zero or multiple crossing in performance

as they compete with each other. The idea of smooth performance improvement and

The historical method is defined by Golder (2000) as “the process of collecting, verifying,
interpreting, and presenting evidence from the past” (p. 157). He has broken it down into five stages:
1. Select a topic and collect evidence. 2. Critically evaluate the sources of the evidence. 3. Critically
evaluate the evidence. 4. Analyse and interpret the evidence. And 5. Present the evidence and
conclusions.
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single crossing as predicted by the S-curve are not supported by their analysis. This leads

to their conclusion that the S-curve may not be suitable to predict technological change.

It is also important to consider the technological components and architecture of a new
product when evaluating radical and incremental technological change (Henderson &
Clark, 1990; Sood & Tellis, 2005). A product can be considered a system consisting of
sub systems, where each sub system represents an individual component of the product;
and how the sub systems are assembled together into a system represents an architecture
of the product (Henderson & Clark, 1990). For example, print head, ink cartridge, paper
feeder, and power supply are components of an inkjet printer, and how these components

are assembled together into a functional product is the architecture of the inkjet printer.

Sood and Tellis (2005) take this distinction further and define technological change based
on the technology’s attributes instead of its effects in order to avoid the risk of asserting
premises that are true by definitions. They define three types of technological change:
“platform innovation” as a new technology based on distinctly different scientific
principles from those of existing technologies, “component innovation” as a new use of
parts or materials within the same technological platform, and “design innovation” as a
reconfiguration of the linkages and layout of components within the same technological
platform. Other researchers use the term “core technology” (Chandy & Tellis, 2000;
Golder et al., 2009; Tushman & Anderson, 1986) and “ancillary components” (Golder et
al., 2009) to make the distinction between radical and incremental technological change
respectively. Core technology is the central technology used in the product and ancillary
components are the supporting technologies and mechanisms used in the product (Golder

et al., 2009).

This study chooses to use a change in the new product’s core technology relative to
previous products to measure its technological newness. This measure is considered most
reliable given the pattern of technological change as discovered by Sood and Tellis
(2005). Consequently, a new product that uses a new core technology has a high degree
of technological newness and a new product that uses available core technology has a low

degree of technological newness.
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3.2.2 Marketing newness

Marketing newness is a measure of value proposition change (Kock et al., 2011; Markides
& Geroski, 2005). Value proposition can be defined as “a short, clear, simple statement
of how and on what dimensions a product concept will deliver value to prospective

customers” (Kahn et al., 2013, p. 475).

Marketing newness or value proposition change is an important measure of product
innovativeness (Garcia & Calantone, 2002; Markides & Geroski, 2005). People do not
buy products solely for practical purposes; they can also buy them for emotional,
ideological, or societal purpose (Drucker, 1994; Kotler & Armstrong, 2014; Verganti,
2008). New products such as fashionable goods, books, and online web services are

examples of new value propositions that use available technologies.

It has been proposed that value proposition follows a similar change pattern to that of
technology’s (Garcia & Calantone, 2002; Verganti, 2008). When a new product is
introduced, marketers need to find a compelling value proposition to get sales. They
improve their product’s value proposition performance by building customer knowledge
and marketing competencies. This incremental improvement in value proposition
performance can be called the value proposition refinement. Similarly, when a value
proposition is replaced by a superior value proposition, this process of change can be
called the value proposition discontinuity. Examples of value proposition discontinuity
are new uses of existing technologies or changes in customer demand brought by a new

or disruptive technology (Christensen & Raynor, 2003; Golder et al., 2009).

Furthermore, it is proposed here that value proposition can be broken down into two
levels of benefits—core benefit and auxiliary benefits—much the same way as
technology can be broken down into its core and ancillary components; this is to make
the distinction between radical and incremental value proposition change. According to
Kotler and Armstrong (2014), a product can be broken down into three levels, as shown
in Figure 3.3: core customer value, actual product, and augmented product. Core
customer value is the fundamental reason the customer buys the product; actual product
is the way core customer value is delivered to the customer; and augmented product is

the additional customer services and benefits associated with the product.

In this case, the three levels of product can be used to break value proposition down to

core benefit and auxiliary benefits. As a result, the core value proposition is the core
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customer value (i.e. the fundamental reason the customer buys the product) while the
auxiliary benefits are the actual product and augmented product (i.e. the way core value
proposition is delivered to the customer including addition customer services and

benefits).

Augmented product

After-sale
service

Delivery
and
credit

Actual product

Features

Core
customer
value

Packaging

Product
support

Warranty

Figure 3.3: Three levels of product (Kotler & Armstrong, 2014, p. 250)

This study chooses to use a change in the new product’s core value proposition relative
to previous products to measure marketing newness. It is assumed that the pattern of value
proposition change is similar to the pattern of technological change, as discovered by
Sood and Tellis (2005) and that value proposition can be broken down into core benefit
and auxiliary benefits. Consequently, a new product that uses a new core value
proposition has a high degree of marketing newness; by the same token, a new product

that uses available core value proposition has a low degree of marketing newness.
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3.2.3 Final measurement model on product innovativeness

By combining both the technological newness and marketing newness of a new product,
the final product innovativeness model is developed and shown in Figure 3.4. The vertical
axis is the technological newness, which measures core technology change of the new
product relative to previous products. And the horizontal axis is the marketing newness,
which measures core value proposition change of the new product relative to previous

products.

The model presents four categories of product innovativeness: incremental, new
technology, new value proposition, and radical. Since the degree of change is continuous,

dash outlines are used to separate each category.
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Figure 3.4: Product innovativeness model

In order to define each category of product innovativeness, it is important to consider
from whose perspective a new product’s technological and marketing newness is judged
(Danneels & Kleinschmidt, 2001; Garcia & Calantone, 2002; Johannessen, Olsen, &
Lumpkin, 2001). For example, a product can be seen as new by a company from a

company perspective, but old when judged from a broader, industry perspective. Hence,
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it is important to consider at what level (and who’s perspective) a product’s degree of

innovativeness is being judged.

Garcia and Calantone (2002) conducted an extensive review of product innovativeness
measures from marketing, engineering, and product development disciplines. They
recommend two levels of perspective that should be used when judging a product degree
of innovativeness: the macro level and the micro level. The macro level includes the
world, industry, and market perspective, while the micro level includes the company
perspective. Figure 3.5 provides a visual representation of the macro and micro level

perspectives as suggested by Garcia and Calantone (2002).

Macro Level Industry

Market

Micro Level

Figure 3.5: Visualisation of the macro and micro level perspectives (adopted from

Garcia & Calantone, 2002)

Since the world, industry, and market perspective are all interconnected, Garcia and
Calantone (2002) contend that the industry perspective is sufficient to measure macro
level change (and of course, the company perspective, for micro level change). However,
due to New Zealand’s relatively small market size, it is argued that for the New Zealand
context, the market perspective is a more appropriate measure of macro level change than
the industry perspective. Therefore, the technological and marketing newness are judged

from the market perspective (macro) and company perspective (micro) in this study.

Given the final model of product innovativeness and the macro and micro level

perspectives, the four categories of product innovativeness are defined as follows.
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1. Incremental product innovation — is the introduction of a new product that
involves a new-to-company core technology and/or core value proposition. An
example is a new product with new ancillary components and/or auxiliary benefits
that is based on an available core technology and core value proposition. It has a
low degree of product innovativeness.

2. New technology innovation — is the introduction of a new product that involves
anew-to-market core technology. An example is a new product with new ancillary
components and/or auxiliary benefits that is based on a new-to-market core
technology but an available core value proposition. It has a moderate degree of
product innovativeness.

3. New value proposition innovation — is the introduction of a new product that
involves a new-to-market core value proposition. An example is a new product
with new ancillary components and/or auxiliary benefits that is based on a new-
to-market core value proposition but an available core technology. It has a
moderate degree of product innovativeness.

4. Radical product innovation — is the introduction of a new product that involves
a new-to-market core technology and core value proposition. An example is a new
product with new ancillary components and auxiliary benefits that is based on a
new-to-market core technology and core value proposition. It has a high degree

of product innovativeness.

This study uses the product innovativeness model to measure product innovativeness and
identify cases (companies) that achieve radical product innovation. The model is
consistent with Garcia and Calantone’s (2002) recommendation to consider both the
marketing and technological perspective and the macro and micro level perspective when
judging a product’s degree of innovativeness. It also judges product innovativeness based
on its attributes instead of its effects to avoid asserting premises that are true by definition

as suggested by Sood and Tellis (2005).
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3.3 Product Innovation Process Model

Product innovation can be viewed as a process of technological development combined
with market introduction of an invention to end-users through adoption and diffusion
(Garcia & Calantone, 2002). This means product innovation is a process that can be
broken down into multiple stages or steps (Cooper, 2008; Earle, 1997a). To be specific,
a product innovation process (or product development process) is defined as “a
disciplined and defined set of tasks, steps, and phases that describe the normal means by
which a company repetitively converts embryonic ideas into saleable products or

services” (Kahn et al., 2013, p. 463).

There are five popular product innovation processes: Stage-Gate, integrated product
development (IPD), lean product development, agile product development, and design
thinking (Anderson, 2017). Stage-Gate is a product innovation process based on a set of
product development activities separated by gates (Cooper, 2008). IPD is a product
innovation process based on a managerial approach for product development through
parallel execution and exchange of information (Gerwin & Barrowman, 2002). Lean
product development is a product innovation process based on lean principles originally
developed from Toyota’s Production System (Liker & Morgan, 2006). Agile product
development is a product innovation process based on twelve principles of agile software
development commonly used in the software industry (Beck et al., 2001). Lastly, design
thinking is a product innovation process based on a designer’s thinking process (design-

driven innovation (Verganti, 2009) is an example of design thinking).

For this section, product innovation processes with similar characteristics to Stage-Gate
are selected to develop a model of the product innovation process. These product
innovation processes are chosen because they identify predominant activities involved in
the entire product innovation process (regardless of their degree of product
innovativeness), whereas the other four product innovation processes identify a set of
guiding principles (i.e. lean and agile) and overlapped/specific activities involved in the

product innovation process (i.e. IPD and design thinking).

An overview of different product innovation processes related to both incremental and
radical product innovation are provided first in section 3.3.1. These product innovation
processes are combined into the final model of product innovation process in section

3.3.2. The model is used to structure the interview questions in section 4.4.2.
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3.3.1 Product Innovation Processes

Below is an overview of different product innovation processes for both incremental and

radical product innovation. They are selected based on their relevance to the research.

3.3.1.1 Booz, Allen, and Hamilton’s new product development process

Booz, Allen, and Hamilton (1982) conducted many in-depth interviews and
comprehensive surveys with top management and product managers from leading
companies in the United States and Europe to map the key stages involved in new product
development. Through their research and consultancy experience, they have developed
several important new product management concepts. One such contribution is the 7-step
new product development process shown in Figure 3.6. The new product development
process identifies 7 steps which in turn specify the activities and management
requirements needed to introduce new products from new product strategy development

through to commercialisation.

New Product Strategy
Development

Idea Generation

Screening & Evaluation

Business Analysis

Development

Testing

Commercialisation

Figure 3.6: New product development process (Booz et al., 1982, p. 11)
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3.3.1.2 Marquis’s process of innovation framework

Marquis (1982) analysed more than 500 successful incremental product and process
innovations to find common characteristics in incremental innovation (Marquis viewed
radical product innovation as rare and unpredictable and hence did not include radical
product innovation in his analysis). However, Marquis’s process of innovation
framework is useful for understanding the radical product innovation process because it
explains how a company can search and utilise technological knowledge and recognise

market demand.

Marquis’s process of innovation framework is shown in Figure 3.7. A temporal scale is
shown at the bottom of the diagram to show the stages a company goes through to develop
a successful innovation: recognition, idea formulation, problem solving, solution,
development, and utilisation and diffusion. Innovation can be conducted from beginning
to end within a single company. However, it is more common for companies to utilise
information from other sources at different times and places. The two major sources of
information are the current state of technical knowledge and the existing or potential
demand. Both sources are represented as bold arrows at the top and bottom of the process

respectively.

Current state of technical knowledge

v

A
SearchT Use
Recognition of Search, Solution
technical experimentation, & through
feasibility 1 r calculation activity invention |
Fusion into Fusion into Fusion into
design concept design concept || design concept
& evaluation | & evaluation & evaluation
Recognition of J Information Solution ’
potential » readily through
demand available adoption
T Existing or potential demand v

1. Recognition—2. Idea formulation—3. Problem solving—4. Solution—5. Development— 6.Utilisation &
diffusion

Figure 3.7: Process of innovation (Marquis, 1982, p. 44)
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3.3.1.3 Earle’s framework for a food product development process

Earle (1997a) studied the changes in the food product development processes from the
1960s through to the 1990s. She elucidates that the food product development processes
have evolved over time as a result of new food production methods, increased emphasis
on recipe development, greater consideration of consumer needs, and integration of
market research and new technologies. She considers both the knowledge of industrial
customers (or consumers and the knowledge of modern sciences) and technological

development as being equally important in a food product development process.

By reviewing the evolution of food product development processes from 1967 through to

1995, Earle (1997a) identifies seven stages in a food product development process:

1. Business strategy

Product and process development
Product testing

Market testing

Product launch preparation

Product launch

NS kD

Post-launch evaluation

Earle (1997a) shows that a new process is developed based on new changes in the food
industry, which includes the consideration of the total food system, greater consumer
demands and quality concerns, long term business needs, and the multinational nature of

the food system. The proposed process consists of four stages:

1. Product strategy and planning

2. Creation, design, and development of product

3. Production process, marketing strategy, quality assurance, and commercial
product

4. Launch and post-launch

The four stages can be broken down into activities, outcomes, and management actions
and decisions, and are separated by top management’s go or no-go decision. They are
developed in response to the new changes in the food industry and can guide managers
in their food product development effort. Earle’s (1997a) four stage food product

development process framework is used for this analysis.
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3.3.1.4 Song and Montoya-Weiss’s conceptualisation of new product development

activities

Song and Montoya-Weiss (1998) compared a “really new” versus incremental product
innovation process. From their previous case-studies and focus group interviews, they
identify six new product development activities critical for a new product’s success,

regardless of its degree of innovativeness:

1. Strategic planning — the preliminary assessment and integration of a project’s
resource requirement, market opportunities, and strategic directives.

2. Idea development and screening — the generation, elaboration, and evaluation
of potential solutions to the identified strategy opportunities.

3. Business and market opportunity analysis — the execution of the marketing
tasks into well-defined sets of attributes that fulfil consumers’ needs and desires.

4. Technical development — the designing, engineering, testing, and building of the
desired product.

5. Product testing — the testing of the product itself as well as its marketing and
advertising programs.

6. Product commercialisation —the co-ordination, implementation, and monitoring

of the new product launch.

After studying 163 really new and 169 incrementally developed new products, Song and
Montoya-Weiss (1998) found strategic planning, business and market opportunity
analysis, technical development, and product commercialisation equally important for
both really new and incremental product innovation in determining their success.
However, strategic planning and business and market opportunity analysis had opposite
effects on the innovation profitability. Improving the proficiency in business and market
opportunity analysis was found to increase the profitability of incremental products, but
was found to be counterproductive for really new products. In contrast, improving the
proficiency in strategic planning positively improved the profitability of really new
products, but had a negative effect on incremental products. Hence, the authors argued
that companies should adjust their attention and resource allocation for each new product
development activity, according to the product’s degree of innovativeness (Song &

Montoya-Weiss, 1998).
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3.3.1.5 Veryzer’s conceptualisation of discontinuous product innovation process

Veryzer (1998) investigated the difference between the new product development
processes for discontinuous (radical) products and continuous (incremental) products.
Discontinuous products are products that involve significant new technologies and offer
significantly enhanced customer benefits. Continuous products are products that utilise

existing technology and provide the same benefits as existing products.

Based on in-depth case studies involving eight discontinuous product development
projects in large Fortune 500 companies with proven track records for discontinuous
innovation, Veryzer (1998) identified some significant differences between discontinuous
innovation process and continuous innovation process. Firstly, unlike continuous
innovation, discontinuous innovation was found to be managed in a more flexible way
due to high level of technological and market uncertainty. Secondly, internal
technological capability, technological breakthroughs, and a product champion were
found to be important drivers in starting a discontinuous innovation project. Lastly,
customer involvement and conventional business analysis were found to be
counterproductive in the early phases of discontinuous innovation because of the lack of

understanding or appreciation of the new technologies.

From these differences, Veryzer (1998) develops a model of discontinuous product

innovation process, which is shown in Figure 3.8.
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Figure 3.8: Discontinuous product innovation process (Veryzer, 1998, p. 317)

The discontinuous product innovation process is initiated by the convergence of dynamic
drifting (new technologies), contextual factors, and the vision of a product champion.
From this convergence, new technologies are explored through formulation and
preliminary design to identify a potential product application. Then, the formal evaluation
screen is carried out in order to significantly increase funding for development. Following
this, formative prototype, lead user testing, and design modification are conducted to
develop the product into a prototype to test its feasibility and identify a target market. The
conventional market assessment and financial analysis are seen negatively during these
early stages because of the limited understanding of the new technologies. Afterwards, a
more conventional product development process can be conducted, once the product is
transferred from the R&D group to the operating unit. At this point, the development
process becomes similar to continuous or incremental product innovation, from
prototyping through to commercialisation activities. Market assessment and financial

analysis can be conducted to increase the product’s chance of success.

In summary, discontinuous innovation, like radical product innovation, has a high level
of technological and market uncertainty. As a result, companies need a different

innovation process, such as the discontinuous product innovation process articulated by
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Veryzer (1998), to deal with high uncertainties. Nevertheless, further work is needed to
determine whether or not a more formalised and systematic process could improve the

radical or discontinuous project performance (Veryzer, 1998).

3.3.1.6 Cooper’s Stage-Gate approach

Cooper (2008) introduces the idea of Stage-Gate as a robust idea-to-launch system for
new product development. Stage-Gate is a conceptual and operational map for managing
new product development projects from idea to launch and beyond. The standard Stage-
Gate process consists of a series of stages where a team carries out development activities,
separated by gates, where go or kill decisions are made to continue investing in the
project. Each stage is designed to gather relevant information to reduce key project

uncertainties and risks, and the project gets costlier to cancel after each stage.

The Stage-Gate approach assists the project team in planning and improving the quality
of product development activities and can be adapted according to the level of uncertainty
or risk, which in turn increases the chance of new product success (Cooper, 2008). The

stages in the Stage-Gate process described by Cooper (2008) are as follows:

1. Discovery

Scoping

Build business case
Development

Testing and validation

Launch

S A o

Post-launch review

3.3.2 Finalising the model based on extant literature

The product innovation processes identified in section 3.3.1 are compared and combined

in Table 3.1.
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Table 3.1: Combining Product Innovation Processes

Booz, Allen, & Marquis (1982) Earle (1997) Song & Montoya- Veryzer (1998) Cooper (2008) Combined Process
Hamilton (1982) Weiss (1998)

New Product Strategy Recognition Product Strategy and Strategic Planning Convergence Discovery Opportunity
Development Planning Recognition

J J J J J J J

Idea Generation Idea Formulation Creation, Design, and Idea Development & Formulation Scoping Idea Development
Development of Product Screening
Screening & J J J N N J
Evaluation
Business Analysis J J Business & Marketing J Build Business Case | Business Analysis
Opportunity Analysis

J J J J J J J
Development Problem Solving Technical Development | Preliminary Design Development Development

J Solution J Formative N J

Prototype
Lead User Testing
Design
Modification
Testing Development Production Process, Product Testing Prototype Testing & Validation Testing &
Marketing Strategy, Quality Validation
Assurance, & Commercial
Product
\2 \2 \2 \2 J J \2
Commercialisation Utilisation & Launch and Post-Launch Product Commercialisation Launch Commercialisation
Diffusion Commercialisation Activities

Post-Launch Review
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The final model of product innovation process based on the above combined process is

shown in Figure 3.9. The arrow signifies the process direction from idea recognition to

commercialisation.
Opportunity Idea Business Development Testing & Commerciali-
Recognition Development Analysis P Validation sation

Figure 3.9: Product innovation process model

The product innovation process model specifies predominant activities an innovating
company most likely goes through to introduce a new product to the marketplace. The
model is applicable for all product innovations, regardless of the degree of
innovativeness. The model is only used as a guide for the interview structure in section
4.4.2. It does not list all the activities involved in new product development. Each stage

represented by the product innovation process model is defined below.

1. Opportunity recognition — a new product idea is recognised possibly through
random discovery, new technologies, or strategic planning.

2. Idea development — the new product idea is developed into a new product
concept or prototype.

3. Business analysis — the new product concept is evaluated according to the
innovating company’s criteria.

4. Development — the new product concept undergoes technological and marketing
development into a functional new product.

5. Testing & validation — the functional new product is prepared for production and
commercialisation.

6. Commercialisation — the final new product is launched into the marketplace

followed by post-launch evaluation.
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3.4 Conceptual Model

This section covers the development of the conceptual model of radical product
innovation determinants, using the New Zealand food and beverage industry as a context.
The conceptual model provides the basis for addressing the research questions. Radical
product innovation determinants are defined as the factors that affect the propensity of a

company to pursue radical product innovation (Herrmann et al., 2007).

From the literature review of radical product innovation determinants in section 2.2.6, it
is concluded that radical product innovation determinants are commonly conceptualised
based on organisational capabilities. These organisational capabilities are from the theory
of a resource-based view of competitive advantage. The resource-based view is a
management theory that considers a company’s idiosyncratic and valuable resources
(such as its capabilities, competency, and knowledge, and more importantly the complex
way in which they are bundled that makes them difficult for another organisation to
imitate) as the cause of its competitive advantage (Barney, 1991; Peteraf, 1993;
Wernerfelt, 1984). Hence, organisational capabilities conducive to radical product

innovation are considered as the determinants of radical product innovation.

Seven organisational capabilities conducive to radical product innovation have been
identified and discussed in section 2.2.6.2. Following this, a conclusion is that a more
comprehensive and structural model of radical product innovation determinants is needed
(Chang et al., 2012; Slater et al., 2014). Since the food and beverage industry has similar
determinants of radical product innovation to other industries’ (as concluded in section
2.3.1), the seven organisational capabilities are combined into five determinants of radical
product innovation as shown in Table 3.2. The organisational characteristics in Herrmann

et al.’s (2007) study are not included since they are not organisational capabilities.

The five determinants that are identified are top management innovation capability,
internal innovation capability, external networking capability, innovative organisational
culture capability, and innovative product development capability. The five determinants
are defined as organisational behaviour and explained in sections 3.4.1 to 3.4.5
respectively. Afterwards, the conceptual model and the interrelationships between the
identified determinants and product innovativeness are proposed in section 3.4.6. It is
argued that managers can encourage more radical product innovation in their organisation

by knowing these determinants and their effects on radical product innovation.
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Table 3.2: Combining Organisational Capabilities (Determinants) of Radical Product Innovation

Market-focused
organisation

Product launch
strategy

Radical Willingness to Capability to Organisational | Entrepreneurial, Internally and Radical product Combined
innovation hub abandon transform capabilities in managerial, and | externally oriented innovation determinant
(Leifer et al., investments competencies established firms technical knowledge capability (Slater
2000) (Herrmann et and markets (Chang et al., capabilities capabilities (Maes et al., 2014)
al., 2006) (Herrmann et 2012) (Kyrgidou & & Sels, 2014)
al., 2007) Spyropoulou,
2013)
Involving senior N/A N/A N/A Managerial N/A Senior leadership Top management
management capabilities innovation
capability
Acquiring Non-specific N/A Integration Technical Knowledge diversity | Organisational Internal innovation
resources investments capability capabilities capability characteristics capability
Market-focused Knowledge sharing
core capability
competencies
Managing Supplier and N/A Openness N/A Exploratory learning External
internal/external customer clusters capability . networking
Transformative o
partners . capability
learning
Exploitative learning
Engaging Abandon Transformation of | Autonomy Entrepreneurial N/A Organisational Innovative
individual investments competencies capability capabilities culture organisational
Initiative Focus on new Transformation of culture capability
Managing customers markets
transitions Life-long learning
Capturing radical | Product N/A Experimentation | N/A N/A Radical product Innovative product
innovations champions capability innovation process | development
capability
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3.4.1 Top management innovation capability

Top management innovation capability is the ability of top management to manage
radical product innovation in their organisation. Earle et al. (2001) provide a summary of

top management responsibilities in food product development (PD) as follows.

Product development at both the programme and the project levels needs to be
based on the business strategy. It is the responsibility of top management and they
need to set the strategies for the product development programme for the present
and future years, and also the aims for the individual projects. Top management
needs to ensure that there are systematic PD Processes for the different levels of
innovation and types of products. Having set the strategy and the PD process, they
need to ensure that there is the necessary product, processing, distribution and
marketing knowledge in the company, and also the ability to create new

knowledge in design, development, and commercialisation. (p. x)

This indicates that top management have the responsibilities of setting the business and
product development strategy, product development process, resource allocation, and
product development capability of their organisation. Without top management
involvement, radical projects can easily be replaced with less innovative projects, or
abandoned due to lack of resources or other short-term concerns (Cooper, 2011; Kyrgidou
& Spyropoulou, 2013; Leifer et al., 2000). Top management act as radical project
sponsors, protecting them from inhibiting forces in the company and supplying them with
the resources and encouragement required (Booz et al., 1982; McDermott & O’Connor,
2002). In large established companies, they can establish supportive organisational
structure and mechanisms, such as the radical innovation hub, to facilitate radical projects

and personnel involved (Leifer et al., 2000; Slater et al., 2014).

According to O’Connor and Rice (2013), companies face four types of uncertainties

associated with radical product innovation:

e Technical uncertainty — which is related to the development, application, and
manufacturing of new technology.

e Market uncertainty — which is related to the understanding of customer wants
and needs, and other marketing considerations such as a business model, market

creation, sales and distribution, and competitors.
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e Organisational uncertainty — which is related to the organisational
transformation and learning needed to develop and commercialise the new
product.

e Resource uncertainty — which is related to the resource acquisition (both

financial and competency) needed for the project.

These uncertainties explain the majority of radical product innovation barriers (Sandberg
& Aarikka-Stenroos, 2014) and prevent most companies from achieving radical project
success (O’Connor & Rice, 2013). It is argued that top management have the power to
alleviate these uncertainties (or barriers) through their actions, given their responsibilities

in the organisation.

Firstly, top management can overcome the technical and marketing uncertainty by
providing a product development strategy and process to their organisation. Product
development strategy directs the company’s product development programme in
alignment with the business strategy (Earle et al., 2001). Product development strategy
can be greatly influenced by top management’s strategic vision (Booz et al., 1982; Slater
et al., 2014). Tellis and Golder (1996) refer to top management’s vision influencing the
product development strategy as “envisioning the mass market”, where top management
envision a future product or target market that guides and inspires their company’s
product development programme. Other types of visions include “technology vision”
(Reid, Roberts, & Moore, 2015) and “market visioning” (O’Connor & Veryzer, 2001)
that bring clarity and solutions to the technical and marketing uncertainty. Some tools top
management can use to communicate their vision include portfolio management,
technology roadmapping, and product roadmapping (Anderson, 2017; Phaal, Farrukh, &
Probert, 2004). In addition, top management have the ability to influence the choice of
product development process (Booz et al., 1982; Slater et al., 2014). By choosing
appropriate product development processes according to a different degree of product
innovativeness, top management can provide structure and instruction to the product
development team, reducing uncertainties and risks, and improving project performance

(Cooper, 2008; Holahan et al., 2014).

Secondly, top management can reduce the organisational uncertainties by demonstrating
their commitment to innovation to the whole organisation. They can demonstrate
commitment by allocating resources to radical projects (Slater et al., 2014), abandoning

old investments in pursuit of new opportunities (Herrmann et al., 2006), transforming
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their organisational competencies and pursuing new markets (Herrmann et al., 2007), and
showing managerial persistence in spite of technical and marketing challenges (Tellis &
Golder, 1996). They can also provide an executive oversight to assist with the
organisational transformation process and encourage learning and risk taking within their
organisation through appropriate incentives, performance indicators, and initiatives

(Herrmann et al., 2006; Leifer et al., 2000; Slater et al., 2014).

Lastly, top management can reduce resource uncertainty by acquiring and allocating the
necessary resources for radical product innovation. They can acquire the necessary
resources from both internal sources (within the company) and external sources (external
partners). Top management can acquire resources from internal sources by allocating
available company resources such as finances and personnel for radical projects. They
can also build internal resources within their organisation by investing in internal
competencies (Danneels, 2002). These internal competencies are the company’s internal
innovation capability that allows it to create new knowledge in design, development, and
commercialisation (Earle et al., 2001). Top management can also acquire external
resources (such as capitals, capabilities, competency, and knowledge) by building
relationship and collaboration with external partners. According to Verganti (2008), top
management of the organisation recognises the importance of maintaining a network of
interpreters in a design discourse. These interpreters work to provide vital knowledge and
influence on evolving consumer needs and design trends; both of these are necessary for
radical product innovation. They can also invest in the development of absorptive
capacity for acquiring and utilising external knowledge (Grant, 1996; Maes & Sels,
2014).

For the aforesaid reasons, top management innovation capability is posited to be a major
determinant of radical product innovation. This determinant goes beyond the traditional
view of top management support for innovation; top management innovation capability
considers the ability to envision product development strategy, acquire and allocate
necessary resources, support and protect radical projects, and implement appropriate
product development practices. These become possible because of the responsibilities
and influence top management have in their organisation. The better the top management
are at managing innovation, the more likely their organisation would pursue radical

product innovation.

94



3.4.2 Internal innovation capability

Internal innovation capability is the ability of an organisation to develop and utilise its
in-house technological and market competency for radical product innovation. As
highlighted by Rubera, Ordanini, and Calantone (2012), two key tasks are involved in
product innovation: “to physically develop a product (which requires technological
competency) and to sell the product (which requires market competency)” (p. 768).
Examples of technological competency include manufacturing plant and equipment,
manufacturing know-how, engineering know-how, and quality assurance tools; examples
of market competency include knowledge of customer needs and processes, distribution
and sales channels, communication channels, and company/brand reputation (Danneels,
2002). This determinant is similar to the core competency concept (section 2.2.6.2),

making it important for gaining competitive advantage (Prahalad & Hamel, 1990).

Internal innovation capability is closely related to overcoming technical, market, and
resource uncertainty. A company with strong technological and market competency can
exploit them for product innovation (Danneels, 2002; Rubera et al., 2012). Cooper and
Kleinschmidt (1987) recommend companies to pursue new products with high
technological and marketing synergy (a good fit with the company’s available
technological and market competency) because such products are positively linked to new
product success. Similarly, Tellis and Golder (1996) advise companies to leverage their
assets such as brand-name recognition, including their distribution, production, or
managerial expertise, when entering into a new product category. Likewise, Prahalad and
Hamel (1990) advocate for companies to invest in and cultivate their core competency to
achieve economy of scale and scope. In other words, companies with strong internal
innovation capability are better prepared to cope with technical and marketing

uncertainties leading to a higher chance of new product success.

Based on the previous argument, it is further argued that internal innovation capability is
important for product innovation, regardless of its degree of innovativeness. This view is
at odds with some radical product innovation literature that view internal competencies
as having the potential to inhibit companies from pursuing radical product innovation. It
is argued in the literature that radical product innovation can sometimes destroy internal
competencies, which in turn leads to organisational resistance (Abernathy & Clark, 1985;
Chandy & Tellis, 1998; Leonard-Barton, 1992; Tushman & Anderson, 1986). In this

study, it is argued that failure to pursue radical innovation is due to inability or
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unwillingness on the part of the company to develop their internal competencies by
replacing, transforming, or integrating the current internal competencies with new
competencies (Chang et al., 2012; Herrmann et al., 2007, 2006; O’Reilly & Tushman,
2011). As discovered by Chandy and Tellis (1998), supportive organisational
characteristics (internal markets, product champion influence, and future-market focus)
do adequately counter the negative effects of having specialised investments (large
investment in specialised technology). This finding is consistent with the findings of
Chang et al. (2012) and Kyrgidou and Spyropoulou (2013) who identified “integration
capability” and “managerial capabilities” respectively as powerful determinants to
overcome the organisational resistance for radical innovation. Companies could also
invest in “non-specific investments” and “market-focused core competencies” to avoid

having specialised investments (Herrmann et al., 2006).

The process of internal competency development can be interpreted as a process of
organisational learning or exploration, where a company develops new knowledge
through activities such as search, experimentation, risk taking, and innovation (March,
1991). According to Danneels (2002), exploration is a necessary process for companies
to acquire new competencies they do not have for radical product innovation. McDermott
and O’Connor (2002), based on their case studies of radical product innovation in 10 large
established companies, found that companies sometimes engaged in competency
stretching, where their internal competencies were neither enhanced nor destroyed;
instead, they found that new competencies are being created, allowing the companies to
enter into new competency domains. McDermott and O’Connor (2002) argue that
competency stretching could be an important activity for long-term growth and renewal
of large established companies. Alternatively, companies can become ambidextrous
organisations so that they can exploit existing competencies, while exploring for new

competencies at the same time (O’Reilly & Tushman, 2011).

It is suggested that one of the reasons companies can utilise their existing competencies
for radical product innovation is because radical product innovation actually borrows in
a certain degree from previous radical product innovation (Golder et al., 2009). Golder et
al. (2009) examined 29 radical innovations (e.g. telegraph, refrigerator, tape recorder,
microwave, colour television, and digital camera) from their initial concept through to
mass-market commercialisation. They found that many radical innovations are actually

borrowed from previous radical innovations in four ways: shared core technology, shared
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ancillary components, shared functionality, and shared look-and-feel. Similarly,
Kleinschmidt and Cooper (1991) found radical product innovation to be linked to high

technological and marketing synergy. They went on to say:

Non-innovative products are logically ‘close-to-home,’ hence synergies will exist,
an expected result. But highly innovative products also had synergy. One might
speculate that because highly innovative products are more uncertain and risky
that they tend to be undertaken only when management is convinced that there is
a good match between the resource base of the firm and the needs of the project.

(p. 248)

Tellis and Golder (1996) made a similar discovery in that they found that many market
leading companies use their dominant positions or expertise and strengths in one product
category to enter and dominate another related product category. Golder et al. (2009) best

summarise this when they say:

Companies can take both an engineering orientation toward borrowing from
previous innovations by adopting core technologies and components or a
marketing orientation by adopting common functionality and a similar look-and-
feel. Because most of the radical innovations in our sample borrowed from
previous radical innovations, such strategies are likely to be very important in

developing future radical innovations. (p. 177)

Thus, a strong internal innovation capability is argued to be beneficial for radical product
innovation because it allows the company to achieve an economy of scope and reduce
technical and marketing uncertainty when developing new technologies and value
propositions; this is based on the assumption that the company is able to develop its

internal innovation capability according to their radical product innovation needs.

Lastly, it is proposed that internal innovation capability is important for alleviating
resource uncertainty. Pioneers of radical product innovation often fail because they are
unable or unwilling to commit the resources necessary for market leadership (Golder &
Tellis, 1993). It may also be that sometimes, pioneers of radical product innovation could
not handle the technological discontinuities that may happen after the introduction of new
technology (Olleros, 1986). They could also be ill-equipped with regard to market
competency needed to access end consumers, create demands, or capture the value of

their radical products (Min et al., 2006; Teece, 1986). Furthermore, incumbents face
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additional challenges of integrating new competencies into their existing competencies
(Chang et al., 2012). As a result, the lack of strong internal innovation capability could

explain the high pioneer failure rate for radical product innovation.

Thus, in this study, having a strong internal innovation capability is posited to be an
important determinant of radical product innovation. Internal innovation capability
allows the company to leverage its internal competencies for new technologies and value
propositions. How well a company is able to invest in and utilise their technological and

market competency will determine the strength of its internal innovation capability.

3.4.3 External networking capability

External networking capability is the ability of an organisation to collaborate with
external partners for radical product innovation. It complements the company’s internal
innovation capability (internal resources) by providing it with an access to external
resources (e.g. assets, capitals, capabilities, competencies, and knowledge) that the
company does not have for radical product innovation. It is noted that companies can
outsource resources from other companies. This is interpreted as being congruent with
the resource-based view in relation to a firm’s boundary, where certain resources are kept
in-house as core competencies while others are outsourced for strategic reasons such as
to reduce cost, increase flexibility, improve focus, and exploit external resources (Espino-

Rodriguez & Padron-Robaina, 2006).

Joseph (2008) studied the role of customers and other external influencers (OEIs) had on
the development and success of six radical ICT products for industrial markets by small
to medium sized New Zealand technology companies. Since Joseph’s study context is
similar to the context of this study, his list of potential external influencers on new product
development is used for the field work in the present study. The potential external
influencers identified by Joseph (2008) are customers (including distributors, purchasers,
and end users), suppliers, investors, complementors, consultants and advisors,

universities, competitors, and governments and other authorities.

The external influencers mentioned above are referred to as external partners in this
study. External partners can help companies reduce the technical, market, and resource
uncertainty associated with radical product innovation in many ways. Olleros (1986)
suggests that pioneers of radically new technologies use strategies such as subcontracting

manufacturing work, forming joint ventures with established mass-marketers, licensing
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its technology, or establishing co-operative R&D agreement with current or potential

competitors to reduce risks associated with being a pioneer (e.g. pioneer burnout).

McDermott (1999), based on a longitudinal case study of seven radical product
development projects in five Fortune 500 companies, found that product development
team members (in all seven projects) rely on the existence of large, informal networks of
individuals—both inside and outside the company—to help with the development
process, the objective being the achieving of savings, both in money and time.
Furthermore, McDermott found that alliances (long-term relationship between two
companies) ranging from market-driven, manufacturing-driven, and R&D-driven
alliances are used by successful developers to fill in any competency gaps. In addition,

government funding for research was also found to be important (McDermott, 1999).

External networking capability is related to the “open innovation” model where a
company commercialise both its own and external ideas by utilising both its internal and
external resources and pathways (Chesbrough, 2003). Since new knowledge and radical
product ideas are often located outside the companies, the development of absorptive
capacity or openness capability can contribute to radical product innovation (Chang et
al., 2012; Cohen & Levinthal, 1990; Maes & Sels, 2014). This view is shared by several
researchers who have identified the ability to utilise externally generated ideas and
knowledge, build relationships with distributors, and integrate with suppliers and
customers to be an important determinant of radical product innovation in the food and
beverage industry (Capitanio et al., 2010; Martinez & Briz, 2000; Siriwongwilaichat &
Winger, 2004; Tomas et al., 2014).

However, the idea of open innovation is still not widely adopted in the food and beverage
industry (Bigliardi & Galati, 2013b; Sarkar & Costa, 2008). Some of the reasons include
a lack of trust and communication in the supply chain (Beckeman et al., 2013), the
industry’s orientation toward incremental innovation strategy (Martinez & Briz, 2000),
and a low level of competitive pressure (Martinez, Lazzarotti, Manzini, & Garcia, 2014;
Ziggers, 2005). According to Martinez et al. (2014), food and beverage companies need
to have a dedicated architecture for collaboration (supporting organisational structures,
supporting management actions, collaboration mindset, and IP protection mechanisms)
to successfully access and leverage external knowledge. Similarly, Saguy and
Sirotinskaya (2014) identify a lack of open innovation mindset and an IP model prevents

SME:s in the food and beverage industry from fully embracing open innovation. These
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issues suggest that external networking capability may be relatively weak in the food and

beverage industry compared to other industries.

Another important facet of external networking capability is the cluster effect. As Porter
(1998) defines, “clusters are geographic concentrations of interconnected companies and
institutions in a particular field. Clusters encompass an array of linked industries and other
entities important to competition” (p. 78). A cluster enables companies and institutions
within it to share information and resources that can improve the whole cluster’s

productivity, competitiveness, and ability to innovate (Porter, 1998).

There are many strategies companies can employ to exploit or leverage the clusters they
are in. Coviello and Joseph (2012) propose a company’s ability to immediately identify
and involve customers (from its customer network) in new product development being
crucial for a successful major innovation. Verganti (2008) demonstrates how leading
Italian design companies are able to build and exploit their network position within the
design discourse to generate new product ideas, influence consumer demands, and attract

talented designers to work for them.

However, it needs to be noted that gaining access to valuable resources in a cluster is not
an easy task. As Porter (1998) points out, “tapping into the competitively valuable assets
within a cluster requires personal relationships, face-to-face contact, a sense of common
interest, and ‘insider’ status. The mere colocation of companies, suppliers, and
institutions creates the potential for economic value; it does not necessarily ensure its
realisation” (p. 88). Companies also need the competency to involve the right customers,
at the right time, and in the right form, to benefit significantly from customer

collaboration (Lettl, 2007).

For the food and beverage industry, food clusters have been identified to promote
innovation in several food export countries (Beckeman & Skjéldebrand, 2007; Lagnevik
et al., 2003). Retailers are a major external partner in a food cluster because they
ultimately determine what products get placed before the consumer and can also influence
consumer tastes and buying habits by changing the placement of products on shelves
(Winger & Wall, 2006). Retailers can work together with food manufacturers to share
important consumer knowledge and improve the success rate of new products (ECR
Europe, 1999; Stewart-Knox & Mitchell, 2003). At the same time, a trend of retailers’
branded food products has, in some cases, turned retailers into competitors who drive the

innovation activities of food and beverage companies (Galizzi & Venturini, 2008; Winger
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& Wall, 2006). Since consumers are the final deciders of new food product acceptance,
they too should be involved in all stages of the food product development project (Earle
et al., 2001). Next, food ingredient suppliers and food processing equipment suppliers
can provide important technical knowledge for innovation (Siriwongwilaichat & Winger,
2004). Spill over of knowledge from other manufacturing sectors (especially from the
chemical and drug industry) could also be useful for food and beverage companies (Rama

& Tunzelmann, 2008).

For the New Zealand food and beverage industry context, food clusters or networks such
as the New Zealand Food Innovation Network, Food HQ, and Lincoln Hub provide a
pathway for companies to share knowledge and resources more effectively and
efficiently. New Zealand government funded research institutions, universities, and
government grants also play a pivotal role for the industry by conducting scientific
research and development (i.e. knowledge creation), education and training, and

encouraging innovation respectively.

Consequently, in this study, it is posited that external networking capability enables
companies to acquire and utilise external resources to fill gaps in their internal innovation
capability to achieve radical product innovation. As shown above, there are many external
partners a company can tap into to build strategic relationships for development of
innovative new products. Furthermore, given how difficult it is to build long-term
relationships with external partners, external networking capability is hard to imitate and

substitute, and can be important for competitive advantage.

3.4.4 Innovative organisational culture capability

Innovative organisational culture capability is the ability of an organisation to cope with
high uncertainty created by radical product innovation. Organisational culture is defined
as the values, beliefs, and assumptions of the organisation (Slater et al., 2014). Radical
product innovation is seen as high risk, due to a high degree of uncertainty (O’Connor &
Rice, 2013). As a result, many companies are reluctant to pursue radical product
innovation (Sandberg & Aarikka-Stenroos, 2014). This is especially true for large
established companies given their specialised investments, established competencies, and
structural and cultural inertias (Chandy & Tellis, 1998; Tushman & Anderson, 1986;
Tushman & O’Reilly, 1996). However, an organisation that can tolerate a high degree of
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uncertainty (or risks), are more likely to welcome and support radical product innovation

(Chang et al., 2012; Kyrgidou & Spyropoulou, 2013; Slater et al., 2014).

Innovative organisational culture capability is very important for dealing with the
technical, market, and organisational uncertainty. Cooper (2011) sums this up very

nicely:

Having the right climate and culture for innovation, an appetite to invest in
innovative and more risky projects, and the right leadership from the top is the
number one factor that distinguishes top innovation companies... Those
businesses that create a positive climate for innovation, support innovation at
every opportunity, reward and recognise innovators and successful development
teams, and welcome ideas from all employees do much better at product

innovation. (p. 6)

Tellis and Golder (1996) use the phrase “relentless innovation” to refer to companies that
are committed to continuous innovation to keep improving their products (this covers
both incremental and radical product innovation), even at the cost of cannibalising their
current product sales. Markham and Lee (2013), who presented the results of Product
Development and Management Association’s 2012 comparative performance assessment
study, identified eight elements of an innovation culture; best companies were found to
exhibit all eight cultural elements over 55% of the time, while the remaining companies
exhibited all but one of those elements less than 50% of the time. The eight elements of
an innovative culture identified by Markham and Lee (2013) are 1. Failure is understood
as a part of innovation. 2. Managers establish innovation objectives. 3. Innovation
objectives are included in a performance review. 4. Recruitment parameters are included
in innovation potential. 5. There is effective communication with external partners. 6.
Innovation and risk-taking are valued. 7. Managers are open to constructive conflict. And

8. There is effective communication within the company.

One way to study a company’s organisational culture is to investigate its orientation. Hult
et al. (2004) identify three orientations (i.e. the culture or norms, values, and beliefs) that
significantly and positively influence a company’s innovativeness: “market orientation”,
“learning orientation”, and “entrepreneurial orientation”. Market orientation refers to the
generation, dissemination, and responsiveness to market intelligence; learning orientation
refers to the development of new knowledge; and entrepreneurial orientation refers to the

entry of new businesses. Based on the literature, other orientations that could affect a
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company’s propensity for radical product innovation include “technological orientation”
(the ability and willingness of a company to acquire a substantial technological
background and use it in the development of new products); “competitor orientation” (the
ability and willingness of a company to identify, analyse, and respond to competitors’
actions); and “customer orientation” (the ability and willingness of a company to identify,
analyse, understand, and answer user needs) (Gatignon & Xuereb, 1997). In addition,
some organisational capabilities conducive to organisational culture for radical product
innovation, based on the literature are “autonomy capability”, which is a company’s
ability to encourage and tolerate risky, ambiguous, and unsuccessful radical ideas (Chang
et al., 2012); and “entrepreneurial capabilities”, which is a company’s ability to identify

and exploit new innovative ideas (Kyrgidou & Spyropoulou, 2013).

Equally importantly, it is argued that companies must engage their employees to support
radical product innovation (Cooper, 2011; Leifer et al., 2000). There must be a human
resource strategy to identify, select, reward, and retain radical innovation champions,
experts, and team members (Leifer et al., 2000). In addition, top management must clearly
define a product innovation strategy and a set of objectives that are well communicated
across the organisation (Cooper, 2011). Without the appropriate human resource strategy
and clearly defined product innovation strategy and objectives, top management is likely
to face strong organisational resistance to radical product innovation (Cooper, 2011;
Leifer et al., 2000). According to Tushman and O’Reilly (1996), strong organisational
resistance is caused by both “structural inertia” and “cultural inertia”. Structural inertia is
a resistance to change rooted in the size, complexity, and interdependence of an
organisation’s structures, systems, procedures, and processes; cultural inertia is a
resistance to change rooted in the informal norms, values, social networks, and stories
that come from age and success (Tushman & O’Reilly, 1996). In addition, employees can
perceive radical projects as career risks, leading to individual resistance (O’Connor &
McDermott, 2004). Thus, top management can reduce organisational resistance to radical
product innovation by setting an appropriate human resource strategy and clearly

communicating their product innovation strategy and objectives across the organisation.

Thus, innovative organisational culture capability is a pivotal organisational capability to
cope with high uncertainty created by radical product innovation. Culture represents the
values, beliefs, and assumptions of the organisation and can be embedded in their

structures, procedures, processes, and networks that can be explicit or implicit.

103



Companies with strong innovative organisational culture capability are more likely to
accept radical product ideas and transform themselves accordingly, while companies
without this capability are likely to reject radical product ideas or have strong resistance
against them. Innovative organisational culture capability can be developed by
implementing strategic orientations that favour radical product innovation, such as
relentless innovation, entrepreneurial orientation, setting an appropriate human resource
strategy to support radical innovators, and communicating a clearly-defined product

innovation strategy (and objectives) across the organisation.

3.4.5 Innovative product development capability

Innovative product development capability is the ability of an organisation to conduct
product development of a radical product. Product development is defined as “the overall
process of strategy, organisation, concept generation, product and marketing plan creation

and evaluation, and commercialisation of a new product” (Kahn et al., 2013, p. 462).

Radical product development is different from moderate and incremental product
development because of the varying degrees of product innovativeness, in the case of the
latter two types of product development. The phase “varying degrees” can be interpreted
to mean different degrees of uncertainty or risk (O’Connor & Rice, 2013). Many
researchers have recommended that product development managers change their product
development practices according to their project’s level of product innovativeness (Booz
et al., 1982; Holahan et al., 2014; McDermott & O’Connor, 2002; Slater et al., 2014).
However, what practices are appropriate for radical product development, vis-a-vis others
(moderate and incremental), is still being highly debated in the literature (Holahan et al.,

2014; Lee & Markham, 2016; Story, Daniels, Zolkiewski, & Dainty, 2014).

Based on a survey and personal interviews involving 125 industrial product companies,
Cooper and Kleinschmidt (1987) identified three critical success factors for new products,

through their seminal study:

e Product advantage — The product is superior to competing products in the eyes
of the customer; the product offers unique features, higher quality, lower costs,

innovativeness (first of its kind in the market), or better solutions.

e Proficiency of predevelopment activities — The “up-front” activities, namely

initial screening, preliminary market assessment, preliminary technical
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assessment, detailed market study or marketing research, and business or financial

analysis, are undertaken proficiently.

e Protocol — There is a clear definition of the target market prior to the product
development stage; customers’ needs, wants, and preferences; the product

concept; and product specifications and requirements.

Cooper and Kleinschmidt (1987) also identified five less critical, but important, success

factors:

e Proficiency of technological activities — The technological-oriented activities,
namely preliminary technical assessment, product development, in-house testing
of a product, trial/pilot production, and production start-up, are undertaken

proficiently.

e Proficiency of market-related activities — The market-oriented activities,
namely preliminary market assessment, detailed market study/marketing
research, customer testing of a prototype or sample, trial selling/test market, and

market launch, are undertaken proficiently.

e Technological synergy — A good fit between the project needs and the company’s

technological competency.

e Market potential — Market attractiveness from size, growth, customer demand,

and product importance to the customer.

e Marketing synergy — A good fit between the project needs and the company’s

marketing competency.

In a subsequent study, Kleinschmidt and Cooper (1991) analysed the relationship
between the eight success factors and the degrees of product innovativeness (low,
moderate, and high) using the same data in their previous study (Cooper & Kleinschmidt,
1987). They found five out of the eight success factors to be significantly related to

product innovativeness; the five significant success factors are characterised as follows.

e Product advantage — More innovative products offer greater opportunities for
differentiation leading to superior product advantage.

e Synergies (marketing and technological) — Highly innovative products can have
high synergies like low innovative products, while moderately innovative

products have the lowest synergies.
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e Pre-development activities — The “up-front” works are particularly well
executed for highly innovative products due to their higher uncertainties and risks.
e Marketing activities — Marketing activities are well-executed for both highly
innovative and low innovative products. Highly innovative products demand
more time and attention to deal with market uncertainties and risks, while low
innovative products are closer to home, meaning marketing activities are executed
more routinely and proficiently. However, moderately innovative products suffer

most from poorer execution.

In relation to the three non-significant success factors (protocol, market potential, and
technological activities), Kleinschmidt and Cooper (1991) argue that innovative products
do not have more-or-less attractive markets (market potential); similarly, they argue that
the protocol and technological activities are equally well defined and executed for all
levels of product innovativeness. According to them, moderately innovative products are
the least successful overall, because they lack the product advantage and synergies and

have poorly executed predevelopment and marketing activities.

Holahan et al. (2014) recently reviewed product development practices for radical product
innovations. They used a sample of 380 business units drawn from the 2004 Product
Development and Management Association (PDMA) Foundation’s Comparative
Performance Assessment Survey to investigate how formal product development
practices differ for incremental, more innovative, and radical product innovations. They
reviewed product development practices according to five major new product
development (NPD) capabilities; they found several significant differences in the

practices depending on the degree of product innovativeness:

e NPD process — As the degree of product innovativeness increases, so does the
adherence to formal product development processes. This is contrary to the
general recommendation (e.g. Booz et al., 1982; Leifer et al., 2000) that radical
product development be managed more flexibly. Instead, companies are more
likely to skip, combine, or overlap stages/gates during incremental projects than
radical projects. The possible reasons for this are to mitigate risks and reduce cost
and time associated with radical product development, by bringing in more
structure and control. This finding is inconsistent with the literature (e.g.

McDermott & O’Connor, 2002; Song & Montoya-Weiss, 1998).
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Organisation for NPD (people, project team etc.) — A full-time project leader,
a project champion, and cross-functional team effectiveness are associated with
radical projects, while only a part-time project leader is associated with
incremental projects. Product champion and cross-functional team effectiveness
are less important for incremental projects due to the lower level of support
required. This finding is consistent with the literature (e.g. Booz et al., 1982;
Leifer et al., 2000; McDermott & O’Connor, 2002).

PD strategy (portfolio management etc.) — Radical projects are actually
managed with the same level of rigour and accountability as incremental (and
more innovative) projects to meet strategic and financial objectives. This is
contrary to the expectation that a radical product should be managed with more
open-ended and entrepreneurial managerial approach. However, it is noted that
this finding may not be applicable for the fuzzy front end (the early stages of
product development process) where radical ideas are identified and developed.
This finding is inconsistent with the literature (e.g. Booz et al., 1982; Song &
Montoya-Weiss, 1998; Tushman & O’Reilly, 1996).

Organisational culture — Radical product ideas surprisingly come from both
formal idea generation practices such as trend analysis, customer observation,
brainstorming sessions, and competitor analysis, and informal idea generation
practices such as skunkworks, bootstrapping projects, and free time. The authors
assert that radical ideas are reportedly coming from formal practices more than
informal practices. This finding is inconsistent with the literature (e.g. Leifer et
al., 2000; Veryzer, 1998).

Senior management commitment to NPD (top management support,
resources allocation etc.) — Top management and corporate level of support,
involvement, and commitment to new products are correlated with the level of
product innovativeness. This finding is consistent with the literature (e.g. Booz et

al., 1982; Cooper, 2011).

An important conclusion in the Cooper and Kleinschmidt (1987; 1991) and Holahan et
al. (2014) studies is that radical product development can and should be managed through
a formal product development process, mainly to reduce risk and improve project success.
Another important conclusion in the aforesaid studies is that many success factors or best

practices on incremental and moderate product development are applicable to radical
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product development. Authors argue that these shared success factors or best practices
are superior product advantage; clearly defined project protocol; well executed
predevelopment, technological, and marketing activities; high technological and
marketing synergies; and attractive market potentials are important for reducing
technical, market, organisational, and resource uncertainty associated with all degrees of

product innovativeness.

In addition, the aforementioned studies identify several key differences in success factors
or best practices that product development managers should be aware of when developing

new products (radical versus incremental or moderate). The differences are listed below.

Firstly, radical product development requires a full-time project leader (Booz et al., 1982;
Holahan et al., 2014). This is because radical projects have a high level of uncertainty and
risk. Thus, a full-time project leader is needed to take accountability for the project and
provide full-time attention. On the other hand, a part-time project leader who has other
responsibilities could manage incremental and moderate products because these projects

require less attention and managerial resources.

Secondly, radical product development requires the existence of a project champion
(Cooper, 2011; Holahan et al., 2014; McDermott & O’Connor, 2002). A project
champion is a passionate supporter of the project and can come from any part of the
company. They contribute to radical project success by providing support and protection
against organisational barriers or inertias the radical product development team may face.
They are not really needed for incremental and moderate projects since these projects are
generally well accepted by the company (these project teams experience fewer

organisational barriers or inertias).

Thirdly, radical product development requires a multi-disciplinary team (Booz et al.,
1982; Cooper, 2011; Holahan et al., 2014; McDermott & O’Connor, 2002). This is
because radical product development requires both existing knowledge and new
knowledge and that these knowledge bases are likely to reside in personnel from different
departments across the company. A multi-disciplinary team allows for these knowledge
bases to be accessed, utilised, and combined into new knowledge. For incremental and
moderate products, specialised or experienced team members are more likely to have the
required knowledge without requiring significant involvement of personnel from other

departments.
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Lastly, radical product development requires a well-structured product development
process (Cooper, 2011; Holahan et al., 2014). A well-structured product development
process brings in structure and control, which reduces uncertainties and risks and
improves a project’s chance of success. Top management should also set clear and
appropriate performance metrics or project criteria to track radical project performance
and make go/kill decisions. On the other hand, a more free and flexible product
development process can be used for incremental or moderate project to save time and

cost—for example, see Stage-Gate Xpress and Stage-Gate Lite processes (Cooper, 2008).

A possible explanation for the above mentioned practice differences is that the radical
versus incremental activities of product development represents the exploration of new
ideas versus exploitation of known capabilities in organisational learning (March, 1991).
In keeping with the knowledge-based view, exploration implies the search for new
knowledge, while exploitation implies the utilisation of existing knowledge (Grant,
1996). This indicates that radical product development is an exploration activity for new
knowledge, while incremental product innovation is an exploitation activity of existing
knowledge (moderate product development is a middle-of-the road activity that involves
both new knowledge and existing knowledge) (Danneels, 2002). Therefore, good
practices on incremental product development are likely to be good exploitation
activities, whereas good practices on radical product development are likely to be good
exploration activities. This explains the need for different product development practices

to suit different degrees/levels of product innovativeness.

Furthermore, since radical product development is likely to be an exploration activity, it
can shed some light on the current debate in the literature on best practices for radical
product development. One side of the argument is that radical product development teams
need more freedom and flexibility to successfully explore for new knowledge (Booz et
al.,, 1982; McDermott & O’Connor, 2002). According to Booz et al. (1982), an
appropriate environment is required for radical product development. As Booz et al.
(1982) highlight “in general, riskier ventures or those with a longer payback period, such
as the development and launching of new product lines or new-to-the-world products,
require a relatively unstructured, entrepreneurial management approach” (p. 22).
Similarly, McDermott and O’Connor (2002) found radical product development teams
experienced greater difficulties due to the existing product development practices that

were impractical and illogical for radical product development. The basic premise in this
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school of thought is that it is difficult to make plans and set objectives for radical product
development because of its exploration nature. As a result, a more flexible and less
controlling product development process gives more leeway to the product development
team and is likely to be more successful than the traditional structure and control driven

product development process associated with incremental product development.

The other side of the argument is that radical product development teams need more
structure and managerial control to successfully explore for new knowledge (Cooper,
2011; Holahan et al., 2014). As Cooper (2011) asserts, “just because these projects are
imaginative and bold is no reason to throw discipline out the window. In fact, quite the
reverse is true” (p. 2). Holahan et al. (2014) made a similar argument for researchers to
reconsider the role of control in radical product development. Without structure and
control, the project team runs the risk of going out of control in their exploration activities
(March, 1991). According to Cooper (2008), the difficulties experienced by radical
product development teams are likely caused by poorly designed product development
process and metrics. Cooper observes that some companies misinterpret the Stage-Gate
(an idea-to-launch process) as a rigid and linear process, leading to bureaucracy that
stifles innovation. Cooper highlights that Stage-Gate is a flexible and adaptable process
that can be scaled according to project needs and risk levels; radical products should be
managed through a full Stage-Gate process because they have high risks, while
incremental and moderate products could be managed through shortened processes (e.g.
Stage-Gate Xpress and Stage-Gate Lite) to save resources and improve speed because
they have lower risks. The basic premise in this school of thought on radical product
innovation is that structure and control bring order to exploration activities and help
mitigate risks, saving both time and organisational resources. This is different from the
previous argument that recommends a more free and flexible product development

process to cope with high uncertainties.

It is argued that both arguments suffer from a few limitations. Firstly, the Booz et al.
(1982) and McDermott and O’Connor (2002) studies are limited to large companies and
a few detailed case studies. Thus, their findings may not be generalisable across small to
medium sized companies whose resources are limited to the extent that they cannot afford
to give their employees the freedom and flexibility to develop radical products in their
own ways. The Cooper (2011) and Holahan et al. (2014) studies are based on a company

level of analysis and quantitative measures. As a result, the researchers might have missed
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the challenges faced by radical product development team members. In addition,
McDermott and O’Connor (2002) and Holahan et al. (2014) did not specifically state
whether or not the radical projects/products they studied were commercialised (reached
the marketplace) or were considered commercially successful. Therefore, it is quite
possible that the differences in the findings are attributable to different research

methodologies.

Secondly, Holahan et al. (2014) suggest that the difference between incremental product
development practices and radical product development practices could lie in the early
stages of the product development process or the fuzzy front end of the product
development process. Both Holahan et al. (2014) and Veryzer (1998) posit that, relative
to incremental product development, a different idea selection process may be needed in
radical product development to capture and formulate radical product ideas because
radical product ideas are highly unpredictable. This idea notwithstanding, Eling, Griffin,
and Langerak (2016) found that a formal idea selection process is associated with both
commercially successful incremental and radical new products. However, Eling et al.
(2016) do not explain the challenges radical product development teams face during the
middle and latter stages of the product development process (McDermott, 1999; Veryzer,
1998). Therefore, it is reasonable to argue that differences between incremental and
radical practices could exist in any stage of the product development process, not just the

early stages.

Thirdly, the idea of radical product development as an exploration activity may be too
simplistic. Several studies on radical product innovation have demonstrated that
companies utilise both their existing resources (exploitation) as well as newly searched
resources (exploration) (Kleinschmidt & Cooper, 1991; McDermott, 1999; Tellis &
Golder, 1996). This suggests that radical product development is a mixture of both
exploitation and exploration activities. Thus, it might be possible to utilise good practices
for both exploitation and exploration activities in a radical product development
environment. Therefore, this offers another explanation for the finding differences

between incremental and radical product development practices.

The three limitations discussed above provide some insights into the two conflicting
arguments. Nevertheless, the discussion does not resolve the conflict nor answer what
best practices to use for radical product development. For the purpose of this study, one

possible solution is for a company to be capable of doing exploitation and exploration
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activity simultaneously or become an “ambidextrous organisation” as introduced by
Tushman and O’Reilly (1996). This view is shared by Cooper (2008) and Veryzer (1998)
who recommend for companies to adapt their product development process according to
different degrees of product innovativeness (or uncertainty/risk). Unfortunately, due to
the conflicting findings previously discussed, there are no ready-made answers to the
question “what product development process should a company adopt for radical product
innovation?”. In an attempt to extend knowledge, this study takes a position that a well-
structured product development process is superior to a flexible product development
process for radical product innovation because the studies supporting this argument are

more recent (e.g. Cooper, 2011; Holahan et al., 2014).

In the balance, this research posits that innovative product development capability is
required to develop radical products. It is different from incremental and moderate
product development capability (an ability to develop incremental and moderate
products) simply on the argument that radical product development has a higher degree
of uncertainty leading to different best practices. The best practices for radical product
development (based on the current literature) are a full-time project leader, a project
champion, a multi-disciplinary team, a compelling business case (superior product
advantage, clearly defined project protocol, high technological and marketing synergies,
and attractive market potentials), well executed product development activities
(predevelopment, technological, and marketing activities), and a well-structured product
development process. These practices are important for reducing technical, market,
organisational, and resource uncertainty associated with radical product innovation.
Companies with innovative product development capability are more likely to

successfully develop radical products.

3.4.6 Final model development process

Having identified the five determinants of radical product innovation, how these
determinants relate to product innovativeness is argued in this section. To this end, a
conceptual model is developed by reviewing the impact radical product innovation has
on the organisation; the dynamic capabilities concept is introduced to provide a
theoretical basis for the five determinants as well as to explain how impacts on radical
product innovation are managed. Subsequently, each determinant (depicted in the

conceptual model) of radical product innovation is reviewed as a causal antecedent to
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develop the final theoretical model that predicts and explains radical product

innovativeness (the final outcome variable).

3.4.6.1 Dynamic capability as a basis for radical product innovation

To recap, radical product innovation is a form of product innovation that involves a new-
to-market and new-to-company core technology and core value proposition (previously
covered in section 3.2.3). Consequently, radical product innovation has a potential to
cause discontinuities for both the company responsible for the innovation and the
marketplace the innovation is introduced to (Garcia & Calantone, 2002). The company
and market discontinuities mean companies need capabilities to transform themselves
accordingly. Otherwise, they risk losing competitive advantage to their competitors
(Abernathy & Clark, 1985; Abernathy & Utterback, 1978; Tushman & Anderson, 1986).
Organisational capabilities that allow companies to transform themselves in response to

radical product innovation are construed as dynamic capabilities.

“Dynamic capabilities” is a management concept introduced by Teece et al. (1997). It is
defined as “the firm’s ability to integrate, build, and reconfigure internal and external
competencies to address rapidly changing environments” (Teece et al., 1997, p. 516). The
concept was developed based on the theory of a resource-based view to respond to a
higher degree of market turbulence brought by globalisation and increasing market and
technological discontinuities. Teece (2007) argues that dynamic capabilities are needed
for sustainable competitive advantage (i.e. superior long-term financial performance).
Companies with dynamic capabilities are likely to gain competitive advantage because
they can respond to technology and/or market discontinuities more quickly and

effectively than their competitors who do not possess dynamic capabilities.

According to Teece (2007), dynamic capabilities are made up of three core components:
sensing, seizing, and reconfiguring. Sensing refers to identifying and shaping
opportunities and threats; seizing refers to acquiring and developing of the right resources
to address the opportunities and threats; and reconfiguring refers to transforming and

reorganising of a company’s resources in response to changes.

In a radical product innovation context, sensing could be viewed as identifying and
shaping radical product innovation opportunities and threats. Many companies fail to
recognise a radical product innovation opportunity or threat because their existing

organisational structure and culture, which are important for their current business
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success, blind them from recognising the radical product innovation opportunity or threat
(Tushman & O’Reilly, 1996). Other factors such as specialised investments and core
rigidities can also prevent or inhibit companies from pursuing radical product innovation
for fear of cannibalising or obsoleting them (Chandy & Tellis, 1998; Leonard-Barton,
1992). Too much focus on the current customer, technology, or business model can also
prevent companies from realising the emergence of a new customer, technology, or
business model that then become the mainstream (Christensen & Raynor, 2003; Foster,
1986; Herrmann et al., 2007). Lastly, a lack of absorptive capacity (the ability to recognise
the value of new external information and assimilate and apply it for product innovation)
can prevent companies from appreciating a new technology or customer, and in the long-
term could prevent the companies entirely from pursuing the product innovation (Cohen
& Levinthal, 1990). Companies that fail to sense market or technological changes are
likely to be superseded by their competitors who capitalise on these macro-environmental

changes (Christensen, 1997; Foster, 1986; Utterback, 1994).

The above said, sensing alone is insufficient because companies need seizing to acquire
necessary resources for radical product innovation. Without the necessary resources, a
company (particularly a pioneer) is unlikely to be successful in its radical product
innovation endeavour (Golder & Tellis, 1993; Leifer et al., 2000; Olleros, 1986). Few
companies have all the necessary resources readily available, and therefore most
companies need strategies to acquire them from internal and external sources (McDermott
& O’Connor, 2002). Companies can acquire the necessary resources from internal
sources by developing and utilising their own in-house technological and market
competencies (Danneels, 2002); for example, leveraging their production and brand
assets (Tellis & Golder, 1996), and resource allocation (Cooper, 2011). In addition,
companies can acquire the necessary resources from external sources in many ways; for
example, forming alliances with other companies (McDermott, 1999), outsourcing to
provide certain capabilities (Olleros, 1986), integration or licensing (Teece, 1986)°, hiring
knowledgeable personnel (McDermott & O’Connor, 2002), and tapping into their
networks or clusters (Porter, 1998; Verganti, 2008).

3 According to Teece (1986), integration involves owning and aligning complementary assets within

the company and licensing involves signing contracts with independent suppliers, manufacturers, or
distributors.
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Finally, companies must be able to reorganise themselves to pursue radical product
innovation. Reconfiguring could be viewed as transformation of the organisation itself.
As the business environment changes, a company needs to be capable of adjusting its
resources such as its strategy, structure, skills, and culture to stay competitive (Tushman
& O’Reilly, 1996). Most companies are successful doing this for incremental product
innovations because the transformation required is minimal. However, they often fail
when they try to transform themselves for radical product innovation (Abernathy &
Utterback, 1978; Tushman & Anderson, 1986). There are many reasons companies fail
to transform themselves for radical product innovations. The first major reason is due to
the high and multi-dimensional uncertainties of radical product innovation (O’Connor &
Rice, 2013). The second, equally major reason is the structural and cultural inertia that
inhibits companies (often an incumbent) from successfully transforming themselves
(Tushman & O’Reilly, 1996). Sometimes, the changes are subtle and hard to detect
making it difficult for companies to transform effectively in a timely manner (Christensen
& Raynor, 2003; Henderson & Clark, 1990). Lastly, there are many contextual barriers
such as insufficient resources and customer resistance that can inhibit a company from
pursuing radical product innovation (Sandberg & Aarikka-Stenroos, 2014).
Consequently, it is argued that companies that are capable of overcoming the difficulties
of organisational transformation are likely to be successful in their pursuit of radical

product innovation.

Based on the previous arguments, it is posited that the five identified determinants of
radical product innovation constitute dynamic capabilities. This author shares a similar
view with many authors that have linked radical product innovation determinants to
dynamic capabilities (Chang et al., 2012; Herrmann et al., 2007; Kyrgidou &
Spyropoulou, 2013; Maes & Sels, 2014; Slater et al., 2014). Consider Chang et al. (2012)
who assert the following: “as radical innovation deals with the transfer of resources and
the acceleration of innovation capabilities, it is argued that the dynamic capability view
can help to explain how such transfer of resources and change in capabilities can be
achieved” (p. 449). Herrmann et al. (2007) make a similar argument: “we argue that
dynamic organisational capabilities are required to manage the discontinuities associated
with radical innovations” (p. 94). Slater et al. (2014) assert the same thing: “the ability to
successfully develop and commercialise radical product innovations constitutes a

‘dynamic capability’” (p. 553).
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3.4.6.2 A structural model linking the determinants of radical product innovation

via dynamic capability
Top management innovation capability

From the foregoing discussion, it is argued that top management innovation capability is
a part of sensing capabilities. Top management play a vital role in identifying and shaping
radical product innovation opportunities and threats. However, this does not mean that all
the processes and mechanisms for information collection and organisational learning
should be replaced by top management. The said processes and mechanisms are important
for collecting and processing information. Rather, the argument brought forth here is that
top management have an important role in evaluating this information and converting it

into strategic decisions or actions. As stated by Teece (2007):

Information must be filtered, and must flow to those capable of making sense of
it... Hypothesis development, hypothesis ‘testing,” and synthesis about the
meaning of information obtained via search are critical functions, and must be
performed by the top management team... If enterprises fail to engage in such
activities, they won’t be able to assess market and technological developments
and spot opportunities. As a consequence, they will likely miss opportunities

visible to others. (p. 1323)

Thus, top management innovation capability allows a company to identify and shape

radical product innovation opportunities and threats and is linked to sensing capabilities.
Internal innovation capability and external networking capability

Internal innovation capability and external networking capability are a part of seizing
capabilities. Both determinants are vital in providing access to internal and external
resources needed for radical product innovation. They also enable the creation and
development of these resources, making the resources more valuable in the long run.
Internal innovation capability allows internal resources to be acquired by developing and
utilising the company’s in-house technological and market competencies. By comparison,
external networking capability allows external resources to be acquired by developing
collaborative relationships with key external partners that control access to these valuable
resources. Teece (2007) sums up seizing capabilities very nicely: “Addressing
opportunities involves maintaining and improving technological competencies and

complementary assets and then, when the opportunity is ripe, investing heavily in the
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particular technologies and designs most likely to achieve marketplace acceptance” (p.
1326). Thus, it is argued that internal innovation capability and external networking
capability are important for providing and utilising the resources needed for radical

product innovation and are linked to seizing capabilities.
Innovative organisational culture and innovative product development capabilities

Innovative organisational culture capability and innovative product development
capability are a part of reconfiguring capabilities. Teece (2007) refers to the process of
reorganising both internal and external resources for radical product innovation as “asset
orchestration”; Teece considers this (asset orchestration) as part of a company’s
reconfiguring capabilities. As companies introduce new products and learn from them,
their resources can be developed and strengthened (Danneels, 2002; Leonard-Barton,
1992; March, 1991). However, they can also trap them on a certain trajectory; this
phenomenon is commonly referred to as “core rigidities” (Leonard-Barton, 1992), “path
dependencies” (Teece, 2007), or “structural and cultural inertia” (Tushman & O’Reilly,

1996). Justification for reconfiguration is aptly summarised by Teece (2007):

A key to sustained profitable growth is the ability to recombine and to reconfigure
assets and organisational structures as the enterprise grows, and as markets and
technologies change, as they surely will. Reconfiguration is needed to maintain
evolutionary fitness and, if necessary, to try and escape from unfavourable path

dependencies. (p. 1335)

Both innovative organisational culture capability and innovative product development
capability allow the companies to reorganise their resources such that they can pursue
new product categories (i.e. radical product innovations). Innovative organisational
culture capability enables companies to cope with high uncertainties associated with
radical product innovation while innovative product development capability enables
companies to develop radical products. Consequently, innovative organisational culture
capability and innovative product development capability are essential for organisational

transformation and are linked to reconfiguring capabilities.

In addition, Teece (2007) demonstrates that there exists a structural relationship between
the three core components of dynamic capabilities and sustainable competitive
advantage: sensing — seizing — reconfiguring — sustainable competitive advantage; this

structural relationship has been supported by an empirical study (Chiu, Chi, Chang, &
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Chen, 2016). This structural relationship, depicted as Figure 3.10, shows the theoretical

basis of the researcher’s conceptual framework.

As shown in Figure 3.10, the five identified determinants of radical product innovation
(italicised in the figure) are sequentially arranged as causal antecedents to explain
sustainable competitive advantage via the three elements of dynamic capability. Radical
product innovation is linked to the sustainable competitive advantage because when a
company chooses radical product innovation as the key strategy, the competitive
advantage is accomplished through the capability bundle presented in Figure 3.10
(Calantone et al., 2006; Kleinschmidt & Cooper, 1991; Kock et al., 2011).
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Figure 3.10: The structural model linking the determinants of radical product

innovation via dynamic capability

3.4.6.3 The conceptual model on radical product innovation phenomenon

The conceptual model shown in Figure 3.11 is developed by augmenting the structural
relationship discussed in the previous section. The conceptual model depicts the
relationships between the five identified determinants and product innovativeness
(depicted as “Radical Product Innovation” in the conceptual model). Furthermore, the
conceptual model reveals additional interrelationships between the five identified
determinants not shown previously. The relationships for each of the five determinants
and product innovativeness are explained using each determinant as a causal antecedent

of another determinant or radical product innovation.
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Figure 3.11: The conceptual model linking radical product innovation to its

determinants
Top management innovation capability as a causal antecedent

Top management innovation capability is considered the most important determinant of
radical product innovation. Top management have responsibilities that can affect the
whole organisation (Cooper, 2011; Earle et al., 2001; Leifer et al., 2000). These
responsibilities include setting the company’s overall business and product development
strategy, product development process, resource allocation, and product development
capability (Earle et al., 2001). Subsequently, top management are expected to set them in
such a way that enable radical product innovation (Cooper, 2011). In addition, they need
to establish expectations, organisational culture, facilitating organisational mechanisms,
and goals and reward systems that are supportive of radical product innovation (Leifer et
al., 2000). As a result, it is proposed that top management innovation capability can
influence internal innovation capability, external networking capability, innovative
organisational culture capability, and innovative product development capability. The

proposed relationships are explained below.

Firstly, top management can influence the internal innovation capability through product
development/innovation strategy (Cooper, 2011; Earle et al., 2001). As Cooper (2011)
asserts “product innovation strategy guides the business’s product development direction

and helps to steer resource allocation and project selection” (p. 7). In other words, product
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innovation strategy determines what resources are available for the development of the
company’s in-house technological and market competencies needed for product
innovation and what types of project or product innovation are pursued (in this case,
radical product innovation). In addition, by selecting innovative projects, managers can
discover deficiencies or dysfunctionalities in their existing competencies and capabilities,
leading to the development of new competencies and capabilities (Danneels, 2002;
Leonard-Barton, 1992). This relationship between top management innovation capability
and internal innovation capability is similar to the relationship between “senior
leadership” and “organisational characteristics” posited by Slater et al. (2014) in their
model. Therefore, it is proposed that top management innovation capability has a positive

relationship with internal innovation capability.

Secondly, top management can influence external networking capability by building
relationships with external partners. According to Verganti (2009), top management have
a vital role in developing the design-driven innovation capabilities or establishing their
company’s position in the design discourse (a network of external partners involved in
the development of new product meanings and design languages). Similarly, top
management can pursue alliances, contracts, or partnership with other companies to share
resources and reduce risks (McDermott, 1999; Olleros, 1986; Teece, 1986). This
relationship is similar to Slater et al.’s (2014) model that shows “senior leadership”
having a direct relationship with “organisational characteristics” (i.e. reliance on
partners). As a result, it is proposed that top management innovation capability has a

positive relationship with external networking capability.

Thirdly, top management can influence their organisational culture through their goals
and reward systems (Leifer et al., 2000). Culture is usually driven from the top (Cooper,
2011; Slater et al., 2014). By rewarding and recognising innovators, top management are
creating incentives for employees to take risks and pursue radical product innovation for
the company (Cooper, 2011; Leifer et al., 2000). At the same time, by setting radical
product innovation goals, top management are demonstrating to the whole organisation
their commitment and expectations that can affect individual employee’s attitude towards
radical product innovation (Cooper, 2011; Leifer et al., 2000). This relationship is similar
to the “senior leadership” and “organisational culture” relationship captured in Slater et
al.’s (2014) model. It is noted that the relationship, as shown in Slater et al.’s (2014)

model, is a bidirectional relationship because they argue organisational culture can also
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influence new top leaders. For this study, the proposed relationship is taken as a
unidirectional relationship to make the conceptual model a recursive model, so that it can
be tested empirically with cross sectional data (the correlational research technique used
by the researcher does not allow testing bidirectional/nonrecursive causal relationships).
Thus, it is proposed that top management innovation capability has a positive relationship

with innovative organisational culture capability.

Fourthly, top management can influence the product development practices by
establishing the formal product development process in their organisation, such as the
Stage-Gage system (Cooper, 2008). Furthermore, top management can also engage in
Go/No Go decisions of radical projects, while leaving day-to-day activities/decisions to
the project team (Cooper, 2011). This is similar to the direct relationship between “senior
leadership” and “radical product innovation process” shown in the Slater et al.’s (2014)
model. Therefore, it is posited that top management innovation capability has a positive

relationship with innovative product development capability.

Lastly, it is argued that top management do not have a direct relationship with radical
product innovation. To say that they have a direct relationship with radical product
innovation is to say that top management are responsible for personally conducting
radical product development, which is not true in the majority of companies. Instead, top
management act as the primary cause of radical product innovation in that they drive the

other four determinants that lead to radical product innovation.
Internal innovation capability as a causal antecedent

Internal innovation capability is the internal technological and market competencies that
a company can develop and utilise for radical product innovation. They are a result of
collective learning and co-ordination of resources in the organisation (Prahalad & Hamel,
1990). In addition, internal technological and market competencies can determine (to a
certain degree) what the company can do in the future because of path dependency
(Danneels, 2002; Teece, 2007). As a result, internal innovation capability can influence
external networking capability, innovative organisational culture capability, and

innovative product development capability.

Firstly, internal competencies can determine how well the organisation identify, access,
and utilise external resources for product innovation, according to the absorptive capacity

of the company. Absorptive capacity, as mentioned before, is the company’s ability to
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evaluate the true value of external resources (such as knowledge about a new technology)
and utilising them for commercial ends (Cohen & Levinthal, 1990). According to Cohen
and Levinthal (1990), absorptive capacity is a function of the company’s level of prior
related knowledge; the more diverse and accumulated knowledge held by individuals in
the company, the better the company is overall at recognising new valuable external
resources and utilising them for product innovation. This relationship is supported by
Maes and Sels (2014) who have empirically demonstrated direct positive relationships
from “knowledge diversity capability” and “knowledge sharing capability” to
“exploratory learning”, “transformative learning”, and “exploitative learning”.
Nevertheless, Cohen and Levinthal (1990) also point out that too much emphasis on
internal competencies can lead to the pathology of the not-invented-here (NIH)
syndrome, which is defined as “the tendency of a project group of stable composition to
believe it possesses a monopoly of knowledge of its field, which leads it to reject new
ideas from outsiders to the likely detriment of its performance” (Katz & Allen, 1982, p.
7). Given that some prior studies in the food and beverage industry have emphasised the
importance of strong internal competencies for absorbing and utilising external
knowledge (Martinez & Briz, 2000; Siriwongwilaichat & Winger, 2004), it is argued that
internal innovation capability has a positive relationship with external networking

capability.

Secondly, internal competencies can determine how well the organisation copes with
uncertainty. For example, many companies leverage their existing competencies to cope
with technical and market uncertainty when developing radical products (Kleinschmidt
& Cooper, 1991; McDermott & O’Connor, 2002). This is supported by Herrmann et al.
(2006) who found “non-specific investments” and “market-focused core-competencies”
had positive relationships with “abandon investments”. However, Slater et al. (2014)
suggest that the said relationship is in the opposite direction. Their argument is that
culture has a significant effect on the company’s cross-functional integration and reliance
on partners (both of which they consider components of organisational characteristics).
For this study, cross-functional integration is covered in innovative product development
capability and reliance on partners is covered in external networking capability; thus, their
relationships are already considered by other determinants. Consequently, it is proposed
that internal innovation capability is positively related to innovative organisational

culture capability.
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Thirdly, internal competencies can influence how well the company conducts radical
product development. This is because internal competencies are used by companies to
develop new technologies and value propositions. In other words, they are core
competencies or core capabilities for solving technical and marketing problems in product
development (Danneels, 2002; Leonard-Barton, 1992). Thus, companies with strong
internal innovation capability can conduct predevelopment, technological, and marketing
activities more proficiently, improving radical product success (Kleinschmidt & Cooper,
1991). Furthermore, companies with strong internal innovation capability can determine
what product development practices are possible. For example, a multi-disciplinary team
can be utilised by having a diverse set of skilled employees. The said relationship (internal
innovation capability — innovative product development capability) is supported by
Slater et al.’s (2014) model that shows “organisational characteristics” having direct
relationships with “radical product innovation process” and “product launch strategy”.
Therefore, it is proposed that internal innovation capability has a positive relationship

with innovative product development capability.

Lastly, it is argued that internal innovation capability does not have a direct relationship
with radical product innovation. The internal innovation capability simply represents the
internal resources owned by the company. These resources by themselves do not bring
about radical product innovation. Companies need innovative organisational culture
capability and innovative product development capability to utilise their internal

innovation capability for radical product innovation.
External networking capability as a causal antecedent

External networking capability is the company’s ability to collaborate with external
partners (i.e. outside individuals or companies) to pursue radical product innovation.
Rarely does a company possess all the resources for radical product innovation
(McDermott & O’Connor, 2002). Companies can use their external networking capability
to access the valuable resources controlled by external partners to fill their resource gaps.
As aresult, external networking capability can influence innovative organisational culture
capability and innovative product development capability. These relationships are

explained below.

Firstly, external networking capability provides companies with an access to valuable

external resources, such as production facility or consumer knowledge, that can be used
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to reduce uncertainties associated with radical product innovation. More often than not,
all it takes to reduce uncertainty is simply knowing who to call (Cohen & Levinthal, 1990;
McDermott, 1999). By developing and maintaining a network with valuable external
partners, companies can fall back on their external networks (when needed) to help reduce
uncertainty. This relationship is supported by Herrmann et al. (2006) who found a positive
relationship between “supplier and customer clusters” and “abandon investments”.
However, the direction of this relationship is opposite to the direction suggested by Slater
et al. (2014) who argue that organisational culture can affect a company’s reliance on
partners. It is suggested that Slater et al.’s argument is based on a different construct
definition, where they define “organisational culture” as the values, beliefs, and
assumptions of the company; this study defines “innovative organisational culture
capability” as the ability to cope with uncertainty, which has a somewhat similar meaning
to Slater et al.’s conceptualisation but is not identical. Thus, the researcher contends that
external networking capability is positively related to innovative organisational culture

capability.

Secondly, external networking capability can influence how well a company conducts
radical product development. Similar to internal innovation capability, this capability
determines what external resources a company can access and utilise for radical product
development. A company that possesses a rich external networking capability will know
who they can call for help to solve their product development problems; this can be very
important when the company does not have the necessary resources in-house. For
example, if the company cannot acquire a certain production facility or reach their target
customers for a certain radical project, they are unlikely to be successful with their new
product development project (Olleros, 1986; Teece, 1986). Sometimes, knowing whom
and when to invite to participate in radical product development is also very important
because their inputs may be valuable at certain times, but inhibiting at others (Coviello &
Joseph, 2012; McDermott & O’Connor, 2002). This relationship is supported by Slater et
al.’s (2014) model which depicts “organisational characteristics” as having direct
relationships with “radical product innovation process” and “product launch strategy”.
Thus, it is argued that external networking capability has a positive relationship with

innovative product development capability.

Lastly, it is argued that external networking capability does not have a direct relationship

with radical product innovation. Like internal innovation capability, external networking
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capability is simply providing access to resources belonging to external partners.
Companies need innovative organisational culture capability and innovative product

development capability to utilise them for radical product innovation.
Innovative organisational culture capability as a causal antecedent

Innovative organisational culture capability is the company’s ability to cope with high
uncertainties created by radical product innovation. It is the first determinant in the
conceptual model to have a direct relationship with radical product innovation. Radical
product innovation is difficult because of high and multifaceted uncertainties associated
with its development (O’Connor & Rice, 2013). Hence, it is posited that a company with
high tolerance to uncertainties is more likely to pursue radical product innovation as well
as to improve its proficiency at radical product development. Notwithstanding strong top
management support and incentives, employees in a company that does not possess an
innovative organisational culture can still be reluctant to pursue radical product
innovation because that goes against their ingrained skills and culture (Tushman &
O’Reilly, 1996). Consequently, it is argued that innovative organisational culture
capability directly influences innovative product development capability as well as

radical product innovation. The relationships are explained below.

Firstly, innovative organisational culture capability can influence the innovative product
development capability because organisational culture captures the company’s overall
values, beliefs, and assumptions—companies with cultures favourable to radical product
innovation are more likely to conduct radical product development (Chandy & Tellis,
1998). Furthermore, such cultures can promote the adoption of radical product
development practices across the organisation (Cooper, 2011; Tushman & O’Reilly,
1996). Therefore, innovative organisational culture capability does have a positive
relationship with innovative product development capability. This relationship is
consistent with Slater et al.’s (2014) model that shows “organisational culture” having a
direct hypothesised relationship with “radical product innovation process” and “product
launch strategy” (both are combined as radical product development practices). However,
this relationship goes against Herrmann et al.’s (2006) model that posits a reverse
direction from “product champions” and “market-focused organisation” to “abandon
investments”. Since this study has identified top management innovation capability as the
driver of innovative organisational culture capability (similar to Slater et al.’s (2014)

view), whereas Herrmann et al. (2006) has not considered so, the earlier proposition is
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chosen. Thus, it is proposed that innovative organisational culture capability has a

positive relationship with innovative product development capability.

Lastly, innovative organisational culture capability is directly related to radical product
innovation. Culture can influence a company’s behaviour and attitude towards the
adoption of radical product innovation (Chandy & Tellis, 1998; Tushman & O’Reilly,
1996). As a result, it is suggested that companies that lack this capability will prefer to
pursue incremental product innovation instead of radical product innovation. The
innovative organisational culture capability can be characterised through other
capabilities identified in the literature such as “abandon investments” (Herrmann et al.,
2006), “transformation of competencies and markets” (Herrmann et al., 2007),
“autonomy capability” (Chang et al., 2012), and “entrepreneurial capabilities” (Kyrgidou
& Spyropoulou, 2013). These capabilities all share a common sentiment of coping with
uncertainties and are linked directly and positively to radical product innovation in their
respective models. Thus, it is proposed that innovative organisational culture capability

has a positive relationship with radical product innovation.
Innovative product development capability as a causal antecedent

Innovative product development capability allows a company to conduct product
development of a radical product. It is the second determinant in the conceptual model to
have a direct relationship with radical product innovation. Radical product innovation
requires different product development practices because of its high degree of
innovativeness (Cooper, 2008; Garcia & Calantone, 2002; Holahan et al., 2014). As a
result, companies need the innovative product development capability to develop radical
products. Consequently, the innovative product development capability is likely to have
a positive relationship with radical product innovation. This relationship is further

explained below.

As covered in the previous discussion in section 3.4.5, the current best radical product
development practices are a full-time project leader, a project champion, a multi-
disciplinary team, a compelling business case, well executed product development
activities, and a well-structured product development process. These practices have been
identified as important success factors of radical product development by many
researchers (e.g. Booz et al., 1982; Cooper, 2011; Cooper & Kleinschmidt, 1987; Holahan
et al., 2014; McDermott & O’Connor, 2002). These practices are captured in the “radical

product innovation process” and “product launch strategy” posited by Slater et al. (2014)

126



and “experimentation capability” posited by Chang et al. (2012), who have linked them
directly and positively to radical product innovation in their models. Therefore, it is
proposed that innovative product development capability has a positive relationship with

radical product innovation.

3.5 Company Characteristics

Company characteristics are the attributes of a company that could affect its degree of
product innovativeness. These characteristics are generally inherent within the company
itself and difficult to change quickly. As previously discussed in section 2.2.6.1, six
company characteristics that could determine radical product innovation include
company age, company size, national culture, industry phase, willingness to cannibalise,

and company orientation.

Both company age and company size are included in the analysis because they are
common organisational characteristics utilised by researchers to study product
innovativeness in the global food and beverage industry. National culture, conceptualised
as the company foreign ownership in this study, is included in the analysis in order to
understand if foreign ownership (i.e. by companies or individuals from overseas) of New
Zealand food and beverage companies could affect their product innovativeness
performance. The foreign ownership is a relevant issue for the New Zealand food and
beverage industry, given the increasing foreign investments and purchases of New
Zealand food and beverage companies (Wilkinson et al., 2015). Increasing foreign
ownership could change the culture and product innovativeness performance of the

acquired companies.

The latter three company characteristics (industry phase, willingness to cannibalise, and
company orientation) are not included in the analysis. Industry phase is not included
because it requires an industrial level of analysis which is beyond the scope of this study
(which is a company level of analysis). Willingness to cannibalise and company
orientation have been captured in the innovative organisational culture capability which

is included in the conceptual model. Hence, they are not included in this analysis.

In summary, the company characteristics that could affect product innovativeness in this
study are company age, company size, and company foreign ownership. They are

discussed in the following sections.
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3.5.1 Company age

Company age is the number of years since the company was founded. It is closely related
to the concept of industry entrant (i.e. young) and industry incumbent (i.e. old) (Chandy
& Tellis, 2000).

The company age reflects the accumulation of its valuable resources (such as
competencies, capabilities, and knowledge) that happens as a natural process of
organisational learning (Balasubramanian & Lee, 2008). This process of resource
accumulation is necessary for improving efficiency and competitiveness as the companies
and their markets mature (Abernathy & Utterback, 1978; Tushman & Anderson, 1986).
However, it can also inhibit the companies from pursuing radical product innovation due
to core rigidities, path dependencies, or organisational inertias (Leonard-Barton, 1992;
Teece, 2007; Tushman & O’Reilly, 1996). These factors make a revolutionary change or
major transformation (necessary for radical product innovation) very costly and difficult
(Abernathy & Utterback, 1978; Foster, 1986; Tushman & Anderson, 1986). As a result,
older companies (or incumbents) simply have no incentive to pursue radical product
innovation, given the significant revenues they earn from existing products based on their
current valuable resources (Chandy & Tellis, 2000). Instead, younger companies (or
industry entrants) are more driven to innovate for market share and growth since they
don’t earn such revenues (Abernathy & Utterback, 1978; Chandy & Tellis, 2000;
Christensen & Raynor, 2003; Tushman & Anderson, 1986).

Like other industries, company age can influence product innovativeness in the food and
beverage industry. However, Rama and Tunzelmann (2008), from their assessment of
major findings in the global food and beverage industry, see that accumulated resources
and good R&D experience could foster product innovativeness in the industry. Both
Martinez and Briz (2000), Ziggers (2005), and Capitanio et al. (2010) have identified
accumulated resources as an important determinant of radical food product innovation.
Nevertheless, it is possible these accumulated resources are a function of company size
instead of the company age. For example, Capitanio et al. (2010) found a weak negative
relationship between company age and new product adoption in the Italian food industry
and Martinez and Briz (2000) did not investigate company age. Furthermore, the
accumulated resources and good R&D experience could still be insufficient for food

product innovation success (Rama & Tunzelmann, 2008). Consequently, the effect of
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company age on product innovativeness in the global food and beverage industry appears

inconclusive.

In the New Zealand food and beverage industry, it is suggested that younger companies
are more likely to pursue radical product innovation because they already have access to
accumulated resources provided by the government funded research organisations, higher
education institutions, and innovation hubs; whereas older companies are likely to suffer
path dependencies or organisational inertias given the conservative nature of food
consumers. As a result, it is proposed that younger New Zealand food and beverage
companies are more accepting of radical product innovation than older New Zealand food

and beverage companies.

3.5.2 Company size

Company size is the number of full-time employees a company currently employs. It
reflects the number of personnel a company has for product innovation. In a simplistic
view, larger companies should be capable of introducing more radical product
innovations than smaller companies because they have more personnel to assign to the
projects. However, this relationship is not always straightforward. This is because
companies need more organisational mechanisms as they hire more employees to manage
them. These organisational mechanisms can lead to bureaucracies and inhibit radical

product innovation.

Originally, smaller companies were considered in the literature to be more innovative
than larger companies because of their nimble and entrepreneurial characteristics (i.e.
they had less bureaucracies) (Schumpeter, 1934). However, Chandy and Tellis (2000)
found after World War II that the source of radical product innovation has changed from
small and medium companies to large companies. They suggest two possible causes:
dynamic organisational climates that allow large companies to become more
decentralised, increasing competition among business units; and strong technological
capability that allows large companies to develop and commercialise increasingly
complex technologies. Indeed, major radical product innovation barriers specifically for
SME:s are lack of incubation competencies, insufficient resources, and paucity of external
finance (Sandberg & Aarikka-Stenroos, 2014). As a result, larger companies no longer
suffer as much from bureaucracies as they had in the past. Furthermore, this has allowed

them to leverage their size advantages for radical product innovation by using their
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monopoly power to defend against industry entrants (Schumpeter, 1942) or expertise in
distribution, production, and management to enter new markets (Tellis & Golder, 1996).
As a result, larger companies are now more capable than smaller companies at radical

product innovation.

Given that the global food and beverage industry is going through similar changes with
increasing competition, changing consumer demands, and more complex food product
development (e.g. for functional foods), more resources are probably needed for radical
food product innovation as well. Rama and Tunzelmann (2008) conclude that larger food
and beverage companies generally have more innovations and innovative intensity
(innovation relative to sales, assets, or employees) than smaller companies. They cite
Galizzi and Venturini’s (1996) study of product innovation in the U.S. food industry who
suggest that the poor performance is not because of the lack of R&D resources (SMEs
can conduct R&D like large companies) but a lack of marketing and advertising
resources, which indicates a minimum company size is required to successfully launch
new products (although they did not specify what size). They conclude that once the
minimum company size is surpassed, there are no differences in innovative intensity
among these companies. Other empirical studies from Brazil (Tomas et al., 2014), Italy
(Capitanio et al., 2010), Netherlands (Ziggers, 2005), Spain (Martinez & Briz, 2000), and
UK (Baregheh, Rowley, Sambrook, & Davies, 2012) tentatively support this view.

In the New Zealand food and beverage industry context, small company size can be more
detrimental due to the small local population and distance to major markets. Indeed, many
New Zealand companies reported lack of resources and skilled employees as major
barriers to innovation (Statistics New Zealand, 2011). New Zealand serial product
innovators, such as Fonterra, Zespri, and Silver Fern Farms, are large companies with
monopoly power and strong production and marketing expertise. Furthermore, as food
product development becomes more sophisticated, more skilled personnel are likely to be
needed. Consequently, larger New Zealand food and beverage companies are more likely
to introduce radical product innovation than smaller New Zealand food and beverage

companies.
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3.5.3 Company foreign ownership

Company foreign ownership is the degree of overseas ownership of a New Zealand food
and beverage company. National culture can affect a company product innovativeness
performance by influencing the company entrepreneurial characteristics (Hayton et al.,
2002). Entrepreneurial orientated companies have been found to be more innovative (Hult

et al., 2004).

Few studies have investigated the effect of foreign ownership on product innovativeness
in the food and beverage industry. Siriwongwilaichat and Winger (2004) found “Thai-
owned companies (both private and public) tended to favour introducing imitation or
“me-too” food products while foreign owner-dominated companies were more likely to
focus on product improvements” (p. 242). However, they found no significant
relationship between the company foreign ownership and product innovativeness.
Sadowski and Sadowski-Rasters (2006) examined the effect of foreign ownership on
product innovativeness of 4,780 manufacturing companies (including food companies)
that took part in the Community Innovation Survey for 1996 in the Netherlands. They
found that foreign subsidiaries were more innovative than domestic companies, partly
because they utilised external knowledge transferred from associated companies. Another
similar study investigated the effect of foreign ownership on innovation performance in
the 2,800 Spanish manufacturers (including food and beverage manufacturers)
(Guadalupe, Kuzmina, & Thomas, 2012). They found overseas companies often acquired
the best (high performance) domestic companies and investing in or transferring to them
superior technologies and organisational practices, which improved the innovation
performance of the acquired companies (this is consistent for all manufacturing sectors).
However, they only measured product and process innovation and not their degree of
innovativeness. On the whole, the effect of company foreign ownership on product

innovativeness in the global food and beverage industry seems inconclusive.

In New Zealand, there is a national culture of “No. 8 wire” and “kiwi ingenuity” that
come from our agricultural background and is linked to our business success (Anderson,
2011; Bridges & Downs, 2000; Riddet Institute, 2011). Subsequently, some New Zealand
food and beverage companies have been purchased by overseas investors or companies
over the past few years because of their success. For example, Shanghai Maling Aquarius
(from China) acquired 50% of Silver Fern Farms in 2015; BayWa (from Germany)
acquired 73% of T&G (Turners and Growers) in 2012; and Affinity Equity Partners (from
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Singapore) acquired 100% of Tegel in 2011 (Wilkinson et al., 2015). Of the top 100 New
Zealand food and beverage companies by revenue, 64% are New Zealand owned and

37% (sic) are overseas owned by companies that are 42% from Asia, 23% from Americas,

22% from Europe, and 13% from Australia (Wilkinson et al., 2015).

Given that the New Zealand government promotes the industry to overseas investors
(Wilkinson et al., 2015), it is considered the government sees foreign investments as
positive for the industry. This is possibly to grow the competitiveness of New Zealand
companies as well as giving them access to more external finance. Nevertheless, from the
view of a radical product innovation determinant, a question arises if having an overseas
ownership can influence the culture (i.e. entrepreneurial characteristics) of the acquired
companies and make them less innovative in the long run. None of the three studies
previously listed considers the impact of foreign ownership on the company’s culture.
Considering New Zealand’s innovation strengths and weaknesses, it is proposed that New
Zealand owned companies are more innovative than overseas owned companies given

New Zealand’s innovative culture and strong scientific research base and training.

3.6 Research Hypotheses

Two sets of research hypotheses are presented in this section. The first set of research
hypotheses were meant to predict and explain the radical product innovation
phenomenon. Here, the author represents the relationships between the five identified
determinants (causally related predictors or cause variables) and radical product
innovation (response or the effect), based on the conceptual model developed in section
3.4.6.3. The second set of research hypotheses are meant to elucidate the relationships
between company characteristics that could affect product innovativeness in the New
Zealand food and beverage industry, based on the three company characteristics
identified in section 3.5. The two sets of hypotheses are discussed in section 3.6.1 and

3.6.2 respectively.

3.6.1 Hypothesised model on radical product innovation phenomenon

A hypothesised model, which identifies the research hypotheses related to radical product
innovation determinants and their relationships with each other and product
innovativeness, is presented in Figure 3.12. The model is simply the conceptual model
(previously presented as propositions without a numbering system) with hypotheses

shown for all the relationships.

132



Internal Innovation Olnno.vagve 1
Capabilit rganisationa
P Y Culture Capability

J
\ilo

Radical Product
Innovation

/}u
v

H2

Top Management
Innovation
Capability

H11

H3
H4

\ 4

External Innovative Product
Networking Development
Capability Capability

Figure 3.12: Hypothesised model on radical product innovation

Top management innovation capability is considered the most important determinant
because it drives the other four determinants (two of which are directly connected to
radical product innovation). Top management have the responsibility to establish the
product innovation strategy (resource allocation and project selection), build external
networks, set appropriate culture, and implement innovative product development
practices, based on the discussion provided earlier (section 3.4.6.3). However, as argued
earlier, the researcher maintains that top management innovation capability has no direct
effect on radical product innovation, because top management do not conduct product
development activities. Consequently, the research hypotheses related to top management

innovation capability as a predictor/causal antecedent are as follows:

H1: Top management innovation capability has a positive effect on internal

innovation capability.

H2: Top management innovation capability has a positive effect on innovative

organisational culture capability.

H3: Top management innovation capability has a positive effect on innovative

product development capability.
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H4: Top management innovation capability has a positive effect on external

networking capability.

Internal innovation capability is hypothesised to be causally related to three other
determinants. Internal innovation capability determines what internal competencies are
available for radical product innovation and affect the company’s ability to collaborate
with external partners, cope with uncertainty, and conduct product development, as
previously discussed (section 3.4.6.3). However, internal innovation capability represents
only in-house assets that need to be utilised; as such, this capability is not hypothesised
to be directly related to radical product innovation. Consequently, research hypotheses

related to internal innovation capability are as follows:

HS: Internal innovation capability has a positive effect on innovative

organisational culture capability.

H6: Internal innovation capability has a positive effect on innovative product

development capability.

H?7: Internal innovation capability has a positive effect on external networking

capability.

External networking capability is hypothesised to be causally related to the other two
determinants. External networking capability provides access to external resources
needed for radical product innovation; this can enhance a company’s overall ability to
deal with uncertainty in conducting product development, based on the previous
discussion (section 3.4.6.3). Much in the same way as internal innovation capability
represents internal assets, external networking capability represents only external assets
that need to be utilised. Therefore, external networking capability is not hypothesised to
be directly related to radical product innovation. Consequently, research hypotheses

related to external networking capability are as follows:

H8: External networking capability has a positive effect on innovative

organisational culture capability.

H9: External networking capability has a positive effect on innovative product

development capability.

Innovative organisational culture capability is hypothesised to be causally related to

innovative product development capability and radical product innovation. Innovative
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organisational culture capability determines the company’s ability to cope with high
uncertainty and can improve the company’s ability to conduct product development and
propensity for radical product innovation, as discussed previously (section 3.4.6.3).
Consequently, research hypotheses related to innovative organisational culture capability

are as follows:

H10: Innovative organisational culture capability has a positive effect on radical

product innovation.

H11: Innovative organisational culture capability has a positive effect on

innovative product development capability.

Finally, innovative product development capability is hypothesised to be causally related
to radical product innovation. Innovative product development capability determines the
company’s ability to conduct radical product development. Therefore, this capability has
a direct relationship with radical product innovation, based on the previous discussion
(section 3.4.6.3). Consequently, the research hypothesis related to innovative product

development capability is as follows:

H12: Innovative product development capability has a positive effect on radical

product innovation.

3.6.2 Hypotheses on the effects of company characteristics on radical

product innovation

Given the five determinants of radical product innovation, company characteristics that
could potentially affect product innovativeness in the New Zealand food and beverage
industry are identified in section 3.5. These are company size, company age, and company
foreign ownership. The hypotheses involving these characteristics are formulated as

follows.

Firstly, it is proposed that younger New Zealand food and beverage companies are more
accepting of radical product ideas relative to their older counterparts because younger
companies are not inhibited by accumulated experience and resources, based on the
previous discussion provided in section 3.5.1. As a result, younger companies are also

more driven to innovate in order to grow and gain market share. Hence:

H13: There is a greater level of acceptance for product innovativeness in younger

New Zealand food and beverage companies than in older companies.
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Secondly, it is proposed that larger New Zealand food and beverage companies have less
barriers to radical product innovation because of their resources and monopoly power,
based on the previous discussion provided in section 3.5.2. This is particularly so given

the New Zealand context of small population and local market. Hence:

H14: Larger New Zealand food and beverage companies are more likely to have

a higher level of product innovativeness than smaller counterparts.

Thirdly, it is proposed that New Zealand majority owned companies are more innovative
than overseas majority owned companies because of New Zealand’s innovative national
culture and strong scientific research and training on food process technology, based on
the previous discussion provided in section 3.5.3. Foreign ownership can introduce new
culture to an acquired company; this can change the entrepreneurial characteristics,

reducing the company’s product innovativeness in the long run. Hence:

H15: New Zealand owned food and beverage companies are more innovative than

overseas owned companies.

3.7 Chapter Summary

This chapter covered the development of models needed to answer the four research
questions. Firstly, a product innovativeness model was developed to measure product
innovativeness and identify radical product innovation. Product innovativeness is defined
as “a measure of the potential discontinuity a product (process or service) can generate in
the marketing and/or technological process” (Garcia & Calantone, 2002, p. 113). In
keeping with definition, product innovativeness is measured by considering the
technological newness of the new product as well as the marketing newness, from both
market and company perspective. A radical product is identified as a new product with

both new-to-market and new-to-company core technology and core value proposition.

Secondly, a product innovation process model was developed to identify the predominant
stages in a product innovation process. The product innovation process model is used to
assist the design of qualitative interview structure (details in section 4.4.2). The final
product innovation process model presented (Figure 3.9), consists of six stages:
opportunity recognition, idea development, business analysis, development, testing &

validation, and commercialisation.
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Thirdly, a conceptual model was created to analyse the interrelationships between radical
product innovation determinants and product innovativeness. The model identifies five
determinants: top management innovation capability, internal innovation capability,
external networking capability, innovative organisational culture capability, and
innovative product development capability. They are developed based on the resource-
based view on competitive advantage (including the concepts of that theory) and extant
literature on organisational capabilities pertaining to radical product innovation, within

the New Zealand food and beverage industry context.

Fourthly, company characteristics that could affect product innovativeness in the New
Zealand food and beverage industry—company age, company size, and company foreign
ownership—were elicited and discussed. It is proposed that younger companies are more
likely to accept innovative products because of their entrepreneurial characteristics; larger
companies have more resources and monopoly power to introduce innovative products;
and, New Zealand owned companies are more innovative than overseas owned

companies given our national culture and strong scientific research and training.

Finally, the research hypotheses were presented in section 3.6. In Chapter 4, the
methodology of the study is presented. This includes the design of a qualitative interview
and quantitative surveys (data collection instruments and data collection approaches) to

test the research hypotheses.
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CHAPTER 4 RESEARCH METHODOLOGY

4.1 Chapter Overview

The purpose of this research is to explain the radical product innovation phenomenon in
the New Zealand food and beverage industry. The study has been conducted to encourage
more radical product innovation in the New Zealand food and beverage industry by being
able to demonstrably explain what causes radical product innovation. The research
methodology used to answer the research questions is presented in this chapter. The

research questions are (section 1.5):

RQ1 What are the determinants of radical product innovation in the New

Zealand food and beverage industry?

RQ2 How do the identified determinants of radical product innovation relate to

one another in predicting and explaining product innovativeness?

RQ3 What company characteristics affect product innovativeness in the New

Zealand food and beverage industry?

RQ4 What are the salient features of a highly innovative New Zealand food and

beverage company?

Section 4.2 presents how a particular research paradigm was chosen from the research
paradigms used in social research. Then the chosen paradigm “pragmatism/mixed
methods research” is described in section 4.3. Following this, the qualitative interview
design and quantitative survey design to collect and analyse data are provided in section
4.4 and 4.5 respectively. The generalisation considerations of the research are then
provided in section 4.6. Lastly, the research’s ethical considerations associated with data

collection process are discussed in section 4.7.
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4.2 Research Paradigms

A researcher’s philosophical assumptions (research paradigm) will influence his or her
view of reality (worldview/paradigm) and choice of research method (Collis & Hussey,

2014; Creswell, 2014; Holden & Lynch, 2004).

4.2.1 Constituents of a research paradigm

A research paradigm consists of a set of specific interrelated philosophical assumptions.
There are five common philosophical assumptions that underline most research
paradigms: ontological, epistemological, axiological, rhetorical, and methodological

assumptions (Bryman & Bell, 2015; Collis & Hussey, 2014). They are explained in turn.

Ontological assumption is concerned with the nature of social reality. There are two
widely subscribed, yet polar opposite views of social reality: objectivism and
constructionism (Bryman & Bell, 2015). Objectivism sees social reality as an objective
reality where reality is external to the participants and can be observed without prejudice
(hence reality is singular) (Holden & Lynch, 2004). Constructionism on the other hand
sees social reality as subjective realities constructed by the participants themselves
making the research subjective and context-dependant (hence multiple realities) (Guba &

Lincoln, 1994).

Epistemological assumption is concerned with what is considered acceptable knowledge.
An objectivist view considers only objective evidences (phenomena that are observable
and measurable) as acceptable knowledge, while a constructionist view considers social
meanings given by participants in a given context as acceptable knowledge (Bryman &

Bell, 2015; Collis & Hussey, 2014).

Axiological assumption is concerned with the role of values. Researchers could consider
themselves either un-biased/value-free, which is the case with objectivism’s view; or
biased/value-laden, which is the case with constructionism’s view (Collis & Hussey,

2014; Guba & Lincoln, 1994).

Rhetorical assumption is concerned with the language of the research. A value free
axiology follows a third person passive voice writing style, while a value laden axiology

follows a first person active voice writing style (Collis & Hussey, 2014).
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Methodological assumption is concerned with the process of data collection and analysis,
which depends on the researcher’s ontological and epistemological assumptions (Collis

& Hussey, 2014; Guba & Lincoln, 1994).

4.2.2 Types of research paradigms

The contrasting sets of philosophical assumptions (section 4.2.1) lead to two contrasting
research paradigms: positivism (or postpositivism, which is a less objective form of

positivism) and constructivism.

Positivism (postpositivism included) would view reality as objective and singular
(ontology), would rely on objective evidence to gain knowledge (epistemology), would
be value free (axiology), and would follow a value free rhetoric (Guba & Lincoln, 1994).
Invariably, positivism supports the use of scientific methods to study social reality.
Hence, positivism (postpositivism included) attempts to understand the world through
deductive reasoning and conducts scientific experiments (or alternative methods such as
survey research that enable statistical hypothesis testing) to test proposed hypotheses in
order to advance new theories or knowledge. Positivism/postpositivism is generally based

on the following principles (Bryman & Bell, 2015):

1. The principle of phenomenalism — only observable and measurable
phenomena can be considered knowledge.

2. The principle of deductivism — phenomena can be reduced to testable
hypotheses in order to explain it.

3. The principle of inductivism — knowledge is obtained through gathering of
facts and evidences.

4. Objectiveness — that science can be conducted in a way that is value free.

5. Scientific statements — there is a clear distinction between scientific and

normative statements and scientists use scientific statements.

Constructivism (or interpretivism) is the antithesis of positivism. Proponents of
constructivism believe that reality is subjective and multiple (ontology) in the sense that
people interpret and understand the world they live and work in by giving subjective
meanings towards objects and things. Their context, culture, background, and interaction
with others also influence their interpretation of reality. This leads to many interpretations
of reality. Consequently, constructivist researchers who aim to understand social reality

often use open-ended research questions to encourage their participants to share their
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view and meaning within a given context. A researcher’s experience and background also
influence how they interpret their findings, making the research value-laden. Through
gathering of different interpretations, new knowledge or meaning can be obtained

(Creswell, 2014; Guba & Lincoln, 1994; Holden & Lynch, 2004).

In addition to positivism and constructivism, Creswell (2014) identifies two other
relevant paradigms on social research: transformative and pragmatism. Transformative is
a research paradigm that promotes the application of change in order to better help the
marginalised minority in society. The proponents of transformative feel that the
constructivism does not sufficiently capture the worldview of a marginalised victim in
society or the issues related to power and social justice, discrimination, and oppression.
They challenge some assumptions of constructivism and aim to cause change through

their research (Creswell, 2014).

Pragmatism, as the name implies, focuses on problem solving without being too
paradigm locked. Consequently, pragmatic researchers are open to use all possible
research approaches/methods to understand and solve their research problems. Their
philosophical belief borrows the elements of other paradigms (Morgan, 2007).
Consequently, pragmatism allows for the possibility of multiple streams of data collection
and analysis (e.g. quantitative data followed by qualitative data or vice versa). Creswell
(2014), a leading advocate of pragmatism and the use of mixed methods, asserts that
because pragmatism does not have a set of strong underlying philosophical assumptions,

researchers need to carefully outline their approach and philosophical assumptions.
The major elements of the four research paradigms are summarised in Table 4.1.

Table 4.1: Four Research Paradigms (Creswell, 2014, p. 6)

Postpositivism/positivism Constructivism
e Determination e Understanding
e Reductionism e Multiple participant meanings
e Empirical observation and e Social and historical construction
measurement e Theory generation
e Theory verification
Transformative Pragmatism
e Political e Consequences of actions
e Power and justice oriented e Problem-centred
e Collaborative e Pluralistic
e Change-oriented e Real-world practice oriented
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For positivism, the research is often based on collecting large quantitative data through
methods such as surveys and experiments due to the principle of “phenomenalism”
(Bryman & Bell, 2015, p. 28). Alternatively, for constructivism the research is often based
on collecting qualitative data from a small sample through methods such as interviews
and case studies due to the belief that reality is a social construct (Guba & Lincoln, 1994).
Transformative and pragmatism are research paradigms that utilise both qualitative and

quantitative approaches due to their flexibility (Creswell, 2014; Mertens, 2007).

Philosophical assumptions related to two major research paradigms (positivism and
interpretivism) are provided in Table 4.2. It compares how the five philosophical
assumptions differ between the two research paradigms. According to Collis and Hussey
(2014), both research paradigms represent two extreme end of world views and that other
research paradigms exist between the two. For example, transformative and pragmatism
could be said to exist between the two paradigms because they borrow the elements of
both. In section 4.2.3, the researcher’s research paradigm is chosen, and his philosophical

assumptions are stated.

Table 4.2: Positivism and Interpretivism Philosophical Assumptions (Collis &

Hussey, 2014, p. 46)

assumption (the
nature of reality)

external to the researcher.

Philosophical Positivism Interpretivism
assumption
Ontological Social reality is objective and Social reality is subjective and

socially constructed.

There is only one reality.

There are multiple realities.

Epistemological
assumption (what
constitutes valid

Knowledge comes from
objective evidence about
observable and measurable

Knowledge comes from
subjective evidence from
participants.

assumption (the role
of values)

from phenomena under study.

knowledge) phenomena.
The researcher is distant from The researcher interacts with
phenomena under study. phenomena under study.
Axiological The researcher is independent The researcher acknowledges that

the research is subjective.

The results are unbiased and
value-free.

The findings are biased and
value-laden.

Rhetorical
assumption (the
language of research)

The researcher uses the passive
voice, accepted quantitative
words and set definitions.

The researcher uses the personal
voice, accepted qualitative terms
and limited a priori definitions.

The researcher takes a deductive
approach.

The researcher takes an inductive
approach.
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assumption (the
process of research)

effect, and uses a static design
where categories are identified
in advance.

Philosophical Positivism Interpretivism
assumption
Methodological The researcher studies cause and | The researcher studies the topic

within its context and uses an
emerging design where categories
are identified during the process.

Generalisations lead to
prediction, explanation and
understanding.

Patterns and/or theories are
developed for understanding.

Results are accurate and reliable
through validity and reliability.

Findings are accurate and reliable
through verification.

4.2.3 The researcher’s paradigm

In the previous chapter, the researcher formulated two sets of research hypotheses
(section 3.6). The researcher could go on to test these two sets of research hypotheses
using survey (quantitative) data. Thus, one could view this type of research as positivist

research.

However, the researcher found that there is not sufficient knowledge available to conduct
the research in rigid positivistic (or even postpositivistic) form. For example,
development of the measurement scales of theoretical variables (constructs) required
industry engagement, as there wasn’t sufficient published literature to develop
measurement scales (the survey instrument), solely from extant knowledge. As such, this

research was conducted within the pragmatic research paradigm.

Pragmatism is a research paradigm that adopts from other research paradigms depending
on the needs of the research itself rather than a particular philosophical belief (Creswell,
2014; Morgan, 2007). A pragmatic research paradigm was most relatable to the researcher
compared to the other three research paradigms because it allowed him to borrow
elements from both positivism (e.g. empirical observation and measurement, theory
verification) and constructivism (e.g. understanding the full meaning of concepts for the

purpose of measurement through interviews of multiple participants).

To be more specific, the researcher believed that the world was governed by cause and
effect relationships and that the relationships could be explained through deductive
reasoning. Nevertheless, how close to the absolute truth he might never know. He also
recognised that humans gave meaning to things and objects around them and that these
meanings were influenced by their context, culture, background, and interaction with

people. For deductive reasoning to be effective, he needed to understand the meanings
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his participants gave to their world (or context) in his attempt to understand their

worldview.

Consequently, his research called for both qualitative and quantitative data collection and
analysis method. A qualitative research method was needed first to understand the
interpretation his research participants gave in an attempt to understand their worldview
or context. Later, a quantitative research method was needed to test his proposed two sets
of research hypotheses deduced through the qualitative research. By using valid and

reliable data collection and analysis methods, methodological bias could be reduced.

However, the researcher’s personal bias (experience and background) could influence his
interpretation of the findings and needed to be accounted for. This led him to favour a
postpositivism research paradigm over positivism research paradigm. Postpositivism is a
less objective form of positivism because it challenges the positivism’s traditional notion
of the absolute truth of knowledge and recognises that we cannot be positive about our

claims of knowledge when studying human behaviours and actions (Creswell, 2014).

Given the previous explanation of the researcher’s worldview, he had a strong belief in
the postpositivism research paradigm with some elements of constructivism research
paradigm. The research also called for a mixed methods research. Consequently,
pragmatism was the most appropriate research paradigm for this research. The chosen
pragmatic research paradigm was defined as a research paradigm primary based on

postpositivism with some elements of constructivism.

Subsequently, it was important to clearly state the researcher’s philosophical assumptions
due to the pragmatism’s weakness regarding its potential for unclear philosophical
assumptions. Table 4.3 provides a summary of the researcher’s philosophical
assumptions based on the five philosophical assumptions identified by Collis and Hussey
(2014). The research aim and questions were constructed according to the assumptions

listed below.
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Table 4.3: The Researcher’s Philosophical Assumptions (Adopted from Collis &
Hussey, 2014, p. 46)

Philosophical Researcher’s research paradigm (pragmatism)
assumption

Ontological assumption | Social reality is objective and external to the researcher.
(the nature of reality)

There is only one reality.

Epistemological Knowledge comes from both objective evidence about observable
assumption (what and measurable phenomena and subjective evidence from
constitutes valid participants.

knowledge)

The researcher is distant from phenomena under study.

Axiological assumption | The researcher is independent from phenomena under study.
(the role of values)

The results are unbiased and value-free. However, the researcher’s
experience and background can influence the interpretation of the

results.

Rhetorical assumption The researcher uses the passive voice, accepted quantitative words
(the language of and set definitions.
research)
Methodological The researcher takes both an inductive and deductive approach.
assumption (the process . -

Hmp (the p The researcher used a mixed methods research to study the topic
of research)

within its context and later to study cause and effect relationship.

Generalisations lead to prediction, explanation and understanding.

Results are accurate and reliable through validity and reliability.

4.3 Mixed Methods Research

Mixed methods methodology was chosen for this research because it was best suited for
a pragmatic research paradigm. Mixed methods research is a research method that
combines both quantitative and qualitative methods. There are many types of mixed
methods. They are typically classified based on the priority (which methods are the
principle data collection tool) and sequence (which order the methods are conducted)
between quantitative and qualitative methods (Bryman & Bell, 2015). According to

Creswell (2014), there are three widely used mixed methods used in social sciences*:

e Convergent parallel mixed methods — a form of mixed methods design where

both quantitative and qualitative methods are conducted simultaneously, with

4 Creswell (2014) explains three others less widely used complex mixed method designs. Coverage of

these designs is beyond the scope of this study as these methods do not become potential candidates
for this research.

146



equal priority. The researcher then compares and/or merges quantitative and
qualitative data in order to provide a comprehensive analysis of the research
problems or to integrate the research findings.

e Explanatory sequential mixed methods — a form of mixed methods design
where quantitative research (quantitative data collection and analysis) is
conducted before qualitative research (qualitative data collection and analysis).
Qualitative research is conducted to explain or elaborate the findings of the
quantitative research.

e Exploratory sequential mixed methods — a form of mixed methods design
where qualitative research is conducted before quantitative research. The purpose
of conducting qualitative research before quantitative research is to make
quantitative research (typically survey research) possible by exploring areas that
are not very well known to the researcher. Qualitative data collection and analysis
may be required to test the completeness of the variables to be included in the
quantitative study, develop scales for variables (i.e. to develop the survey
instrument) and/or expand the researcher’s horizon to enable the researcher to
formulate hypotheses (Creswell, 2014). Quantitative research is then conducted
to test the hypotheses or deploy the research instrument to obtain numerical

information to explain a social phenomenon.

Looking at the research questions, the first research question (RQ1) requires eliciting a
finite number of variables that determine the phenomenon of interest, namely radical
product innovation. The second research question (RQ2) concerns cause and effect
relationships between theoretical variables (this covers both formulation and testing the
cause and effect hypotheses). RQ2 can only be answered through empirical observation
and measurement. Exploratory sequential mixed methods was chosen as the appropriate
mixed methods design platform for this research because the study prioritised quantitative
research for data collection and analysis, for which views of participants were obtained
prior to the development of the research instrument. Figure 4.1 shows a summary of the

mixed methods research process that was followed.
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Quantitative
Survey Research

Qualitative
Interview Research

Acts as

Findings
preparation for 8

Figure 4.1: Mixed methods research process (Adopted from Creswell & Clark,
2011, cited in Bryman & Bell, 2015, p. 647)

Thus, in keeping with the exploratory sequential design platform, in the first phase, a
qualitative interview was conducted. The purpose of this phase was to validate the
research hypotheses (proposed in section 3.6) with selected New Zealand food and
beverage companies and assist in operationalising survey items. Qualitative research was
needed due to the limited information on the determinants of radical product innovation
in the New Zealand food and beverage industry. Furthermore, the researcher’s limited
understanding and experience in the industry also contributed to the need for qualitative
research. The findings served as a preparation for quantitative survey research that was
conducted in the second phase. The qualitative interview design is described in detail in

section 4.4.

In the second phase, quantitative survey research was conducted. The aim of this phase
was to test the research hypotheses (proposed in section 3.6). A quantitative survey design
was appropriate because it allowed the development of the measurement scales for the
determinants of radical product innovation (independent variables) and product
innovativeness (dependent variable) in the New Zealand food and beverage industry
(context). Quantitative survey design also included company characteristics as
categorical variables. The quantitative data collected enabled the researcher to fit these
data to statistical models to assess the goodness-of-fit (Ornstein, 2013). Quantitative
research also has a higher degree of external validity making it possible to generalise the
research findings (Bryman & Bell, 2015). The quantitative findings (supported
hypothesis and unsupported hypothesis) were used to finalise the researcher’s theory
(theoretical model). The model was then used to discuss and recommend practices for
radical product innovation within New Zealand food and beverage companies. The

quantitative survey design is explained in detail in section 4.5.
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4.4 Qualitative Interview Design

In this section, the qualitative interview design is explained. The purpose of the interview
was to validate the research hypotheses (listed in section 3.6) and assist in the
operationalisation of survey items in section 4.5.2. Qualitative data were obtained from
five selected companies in the New Zealand food and beverage industry. These
companies have a demonstrable track record of radical product innovation, having
launched and sustained successful and innovative food and beverage products. The
second criterion for company selection was the locality. Only companies in the
Manawatu-Wanganui region of New Zealand were considered for interviews due to
logistical and budgetary constraints. The final and more obvious criterion for selecting
companies/interview participants was availability and willingness/consent of the
potential participants contacted. In the following sections, the participant selection,
interview structure, and interview analysis are explained. The analysis of interview data

is presented in Chapter 5.

4.4.1 Participant selection

The New Zealand Food & Beverage Directory was used to search and obtain the contact
information of the selected companies. The directory was a part of the New Zealand Food
& Beverage Information Project that aimed to provide a comprehensive directory of over
1,000 companies in the New Zealand food and beverage industry (Ministry of

Business Innovation and Employment, n.d.).

There were many food and beverage companies located in the Manawatu-Wanganui
region that had successfully developed and commercialised radical product innovation.
This was due to the region’s long history of food scientific research and education.
Snowball sampling and personal suggestion were also used to select additional
companies. The selected food and beverage companies were manufacturers, processors,
producers, and wholesalers of diverse food and beverage products for which New Zealand
remains very competitive. To be specific, the first company interviewed was a processor
of blackcurrants, the second company interviewed was a manufacturer of honeys, the
third company interviewed was a wholesaler of sweet products, the fourth company
interviewed was a manufacturer of confectionaries, and the fifth company interviewed

was a manufacturer of dairy products.
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Selected companies were first contacted with an invitation email sent, addressed to the
company director. See Appendix A for the interview invitation letter. The company
director or personnel directly involved in product innovation or new product development
project were invited to participate in the interview. A follow up call was made a week
after sending the invitation email to personally invite the company director or get
recommendation to a relevant person in their company for an interview. Only one
participant from each participating company was interviewed. Two arguments are given
for selecting only one participant from each company. Firstly, the unit of analysis of this
study is the organisation (not its people). Secondly, because all constructs (theoretical
variables) covered in this study are strategic in nature, it was assumed that the top
manager on product innovation would provide far more reliable and trustworthy

information than middle-level managers, low-level managers, or floor-level workers.

4.4.2 Interview structure

A semi-structured interview was used to question the participating companies. A semi-
structured interview enables a researcher to cover a sizable list of questions on specific
topics (Bryman & Bell, 2015). The other benefit of the semi-structured interview, which
was particularly relevant to the researcher who uses English as the second language, was
the benefit of knowing what exactly needs to be asked from each respondent, because in
a semi-structured interview, interview questions are prepared ahead of time (Rabionet,

2011).

Thirty interview questions were developed and presented in Appendix B. These interview
questions were reviewed by food technologists and academic staff at Massey University
who had food industrial experience. The interview questions were structured into six

sections as presented below.

e About the company — this section covered questions 1 to 5 on the company
characteristics and its background. Responses to questions in this section provided
the information needed to analyse the company characteristics that could affect
product innovativeness.

e About the interviewee — this section covered question 6 on the interviewee’s
responsibility. Responses to questions in this section ensured the interviewee’s

suitability for the interview.
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e About the company’s product development process — this section covered
questions 7 to 9 on the company’s product development activity, process, and
motivation. Responses to questions in this section provided information about
how and why the company develops new products.

e About the company’s radical product innovation strategy — this section
covered questions 10 to 26 on the company’s radical product innovation
background, definition, motivation, and determinants across each stage of the
product innovation process model from opportunity recognition, idea
development, business analysis, development, testing & validation, and
commercialisation. Responses to questions in this section provided information
on the definition and determinants of radical product innovation in the New
Zealand food and beverage industry, as perceived by the interviewee.

e Testing for other drivers — this section covered questions 27 to 29 on other
determinants of radical product innovation that may had not been identified by
the interviewee through answers to earlier questions. Responses to questions in
this section ensured that other potential determinants would be given due
consideration in the quantitative survey design, depending on the tenacity and
veracity of the answer.

e Ending questions — this section covered question 30 on the interviewee’s
feedback on how the research could benefit their business. Responses to questions
in this section helped the researcher to align the research outcomes with business

interests.

The interview was designed to take approximately one hour. It was conducted face-to-
face at a time and place that was convenient for the participant. Prior to the interview, the
respondent was briefed on the objectives of the study and how the interview would help
the researcher to achieve his research objectives. The data were collected through hand-
written notes and an audio recording (prior permission was sought from the respondent
to record the interview). The audio recording was transcribed and analysed together with
the hand-written notes after the interview. The interview was conducted in accordance

with the human ethics guidelines of Massey University (details in section 4.7).
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4.4.3 Interview analysis

After the interview data were collected, they were processed manually using different
colours (highlighter pen) to highlight common themes for each question. This analysis
enabled the researcher to identify generalisable facets (e.g. common themes) based on
textual information. This enabled the researcher to understand common meanings of
theoretical concepts (as used in the industry), challenges in operationalising theoretical
constructs (i.e. develop measurement scales), and determinants that were perceived to be
significant for radical product innovation. The latter were then cross-referenced with the

research hypotheses and discussed in section 5.3.

4.5 Quantitative Survey Design

In this section, the quantitative survey design is explained. The purpose of the survey was
to collect data on the operational definitions of the constructs underlying the research
hypotheses proposed in section 3.6. Registered New Zealand food and beverage
companies were targeted in the survey. In the following sections, the participant selection,
development of the survey questionnaire, pilot testing of questionnaire, and survey data

analysis method are explained.

4.5.1 Participant selection

Registered New Zealand companies in the food and beverage industry were the target
population in the survey. This included manufacturers, processors, producers, and
wholesalers of food and beverage products. A sampling frame included New Zealand
food and beverage companies that were listed in the New Zealand Food & Beverage
Directory. The directory was a part of the New Zealand Food & Beverage Information
Project that provided a comprehensive list of over 1,000 New Zealand companies in the
food and beverage industry (Ministry of Business Innovation and Employment, n.d.). In
total, 1,144 New Zealand food and beverage companies from the directory were
contacted. Figure 4.2 indicates how the sampling frame stacks up against the target

population and the wider industry sector in New Zealand.
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All registered New Zealand
companies at Feb 2016

(n = 515,046)

Target Population

All food and beverage
companies

Sampling Frame (n = not available)

Companies in the
NZ F&B
Directory

(n=1,144)

Figure 4.2: Target participating companies (not to scale)

Having developed the sampling frame, the next was to identify who should be invited in
each company to participate in the survey. The Managing Director or relevant personnel
responsible for the company’s new product development projects was chosen to be
invited to participate in the survey. A tabulated directory of personnel contact information
for all the companies in the directory was provided by Kompass, the company responsible

for maintaining the directory at the time of the survey.

4.5.2 Survey questionnaire development and administration

The survey questionnaire was developed to consist of two parts. In the first part, six
survey items were included to gather information about the respondent and their
company. In the second part, thirty-one seven-point Likert scale (1: strongly disagree;
..... ; 7: strongly agree) survey items were included to operationalise the six constructs
underlying the research hypotheses. Thus, in keeping with the Likert format, each survey
items in part two was represented as a statement covering a certain facet of the construct,
for which the agreement of the respondent was sought in a scale of 1 to 7. Table 4.4
depicts the sources that were used to derive the operational definitions of the constructs.
Some of the facets under each construct (Table 4.4) also emerged from interview data

that preceded the quantitative survey.
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Table 4.4: Literature Review Summary Chart for Operationalising the Theoretical

Constructs
Construct Facet of the Label Given Source Type of Article
Construct for the
Covered Corresponding
Measure
Product Micro PI 1 (Garcia & Review article
Innovativeness technological Calantone,
(PD) discontinuity 2002)
Macro PI 2 (Garcia & Review article
technological Calantone,
discontinuity 2002)
Micro PI 3 (Garcia & Review article
marketing Calantone,
discontinuity 2002)
Macro PI 4 (Garcia & Review article
marketing Calantone,
discontinuity 2002)
Top Highly involved | TMIC 1 Company A, B, | Section 5.3.1
Management with the project C,and D
Innova.tl.on Providing TMIC 2 Company A, B, | Section 5.3.1
Capability roject direction C,D,and E
Willing to TMIC 3 Company A, B, | Section 5.3.1
pursue radical C,and E
products
Allocating TMIC 4 Company A, B, | Section 5.3.1
sufficient C,D,and E
financial
resource
Building TMIC 5 Company A, B, | Section 5.3.1
relationships C,and D
with external
partners
Internal Strong in-house | I1IC 1 Company A, C, | Section 5.3.2
Innovation technological D, and E
Capability (IIC) | competency
Strong in-house | IIC 2 Company B, C, | Section 5.3.2
market and E
competency
Utilising in- IIC 3 Company A, C, | Section 5.3.2
house D, and E
technological
competency
Utilising in- IIC 4 Company B, C, | Section 5.3.2
house market and E
competency
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Construct Facet of the Label Given Source Type of Article
Construct for the
Covered Corresponding
Measure
External Informal ENC 1 (McDermott, Research article
Networking networks 1999)
gﬁgﬂlty Outsourcing ENC 2 (Olleros, 1986) | Research article
Alliances ENC 3 (McDermott, Research article
1999)
Customer ENC 4 (Coviello & Research article
collaboration Joseph, 2012)
Innovative Relentless I0CC 1 (Tellis & Research article
Organisational | innovation Golder, 1996)
Cultur.e. Entrepreneurial | IOCC 2 (Hult et al., Research article
Capability orientation 2004)
(I0CC)
Customer I0CC 3 (Gatignon & Research article
orientation Xuereb, 1997)
Technological IOCC 4 (Gatignon & Research article
orientation Xuereb, 1997)
Competitor I0CC 5 (Gatignon & Research article
orientation Xuereb, 1997)
Learning IOCC 6 (Hult et al., Research article
orientation 2004)
Well I0CC 7 (Cooper, 2011) | Review article
communicated
product
innovation
strategy
Appropriate I0CC 8 (Leifer et al., Research book
employee 2000)
performance
metrics
Innovative A full-time IPDC 1 (Holahan et al., | Research article
Product project leader 2014)
Develqpment A project IPDC 2 (Holahan et al., | Research article
Capability hampion 2014)
(IPDC) champio
A multi- IPDC 3 (Holahan et al., | Research article
disciplinary 2014)
team
A compelling IPDC 4 (Cooper & Research article
business case Kleinschmidt,
1987)
A well- IPDC 5 (Holahan et al., | Research article
structured 2014)
product
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Construct Facet of the Label Given Source Type of Article
Construct for the
Covered Corresponding
Measure

development
process

Well executed IPDC 6 (Holahan et al., | Research article
product 2014)
development
activities (more
structured
process for
higher level of
uncertainty)

The validity of the contents of part two of the survey questionnaire (content validity) was
established by giving the draft questionnaire to five Massey academics experienced in
new product development for review. Content validity establishes the fact that the survey
content covered under each construct is a reasonable representation of the domain the
construct is supposed to cover (Haynes, Richard, & Kubany, 1995; Nunnally & Bernstein,
1994; Straub, Boudreau, & Gefen, 2004). Content validity is a matter of judgement based
on expert opinion; as such content validity is not a statistical matter as such, although
statistical theory can be used to judge whether or not a particular survey question was

judged to be relevant by members of an expert panel by chance (Lawshe, 1975).

The questionnaire (including the pilot testing stage) was administered through the
“Google Forms” platform electronically by inviting each respondent to participate in the
study by providing them the link (URL) containing the questionnaire. Although Google
Forms is a freeware, it is a widely used electronic platform to launch quantitative survey
research (Mallette & Barone, 2013). Two weeks were given for participants to respond
to the survey. A day before the expiry of the two-week period, a reminder was sent to all
participants extending the deadline by two weeks. The survey invitation that was sent to
invite companies is provided in Appendix C and the survey questionnaire that was used

to collect data 