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Abstract

The increased pace of global change combined with the inherent risks that exist in
the innovation and NPD process has accelerated the move towards more integrative
models of innovation. This move has been broadly welcomed by innovation scholars
and practitioners. However, successful collaborative innovation is still proving

difficult to achieve.

Previous research in this area has suggested that the intensity of collaboration plays
an important role in achieving innovation success with more intense collaboration
driving better outcomes. But to date, the concept of collaborative innovation
intensity (Cll) has not been fully operationalised. Because of this gap in our
understanding of what constitutes Cll, empirical studies have provided only limited
insight into how intensely partners should be involved and so practitioners’
experience and unsubstantiated prescriptions remain the best guide to determine

appropriate collaborative intensity levels.

Utilising a positivistic philosophy, a measure was developed for the Cll construct.
Further modelling was undertaken to test the relationships between hypothesised
predictor constructs, Cll, and hypothesised outcome constructs. The population of
interest was all Irish industrial firms involved in collaborative NPD in the B2B context.
The unit of analysis was the dyad from one side of the partnership only. The
methodology involved a cross sectoral postal survey of NPD managers and or CEOs.
This resulted in 185 usable responses. These key informants completed the survey
based on their perceptions of their relationship with their closest NPD partner.
Goodness-of-fit indices for the Cll scale development model were excellent with
good to excellent indices reported for the predictor-Cll-outcome model. Two rival
models were rejected in favour of the second order factor model adopted for the ClI
scale. One rival predictor-Cll-outcomes model (TCE) was rejected in favour of the SET

developed model.

The major theoretical implication of the results of this research is the development

of a rigorous measure for the construct of Cll. This scale was developed using a SET



lens, consequently, this research makes a substantial contribution to both SET and
RET. It is envisaged that this scale will aid managers in the development of a roadmap

to more successful collaborative NPD.



Acknowledgements

Thank God for W.I.T — its people and its resources, but most especially for:

e Dr.Thomas O’Toole,
e Dr.Wim G. Biemans.

Acknowledging Tom O’Toole is not enough, he went above and beyond the call of
duty. | would not be here without his mentorship, encouragement and his sheer
determination to ensure that | made it. A mere thank you cannot portray my
gratitude.

A special thank you to all the staff in the Business School for their support throughout
the last number of years. To the staff of the “RSU”, who were always available to help
throughout the PhD journey. And not forgetting the library staff who we PhD scholars
depend upon daily. And finally to my fellow PhD scholars in the library who provided
laughter, encouragement and at times a dose of reality as and when required. A
special thank you to Dr. Aisling Tuite who was there at the beginning and at the end
for her unerring support and encouragement.

And finally, and most of all, a special mention for my husband Albert for his endless
patience and our family, Daniel, Kate and James.



Contents

Table of Contents

Y« T - Tt N i
ACKNOWIEAZEMENTS ......eeeeicciciiirieriierieeeeeccccneeeees s sssesssses s s e e e e eseeeesnnnnnnnssssssssssssssssssessessesssessssennnnnn iii
CONTENTS..ccccoiiiiieeteeee ettt e e e sttt et e e e e e e e sttt e e e e s s s e ssaannnaee iv
LISt OF ACFONYIMS.....cueeeeeeeeiiiiiieicccssrneeneeetteeeeeeeeeesssssnnneeseeessssesssssssssnnsesssessssssssssssssnssessseseessssssssssnnnsenes ix
LISt Of FIGUIES «eeeeiiieieiiiiiitiinite ittt as e s as s s as e s s aas e s s s aae e s s e aane s s s nnnns X
LT e =1 < =Y Xi
Chapter ONne: INtrodUCHION ......cccceeiiiiiiitiiiiier et sas e as e s s s sas e s s s s ane s ssssannns 1
1.1 Introduction and Background to the StUdy .............cccueeieeeiuiieiiiiiiiiiieeee et 1
1.2 Theoretical and Philosophical Approach to Study............cccueeeevnoiieiemsiiiieiieiieeesieee e 2
1.3 Level of Analysis GNd MEEROG............ccoooueeieeeiiiieiieee et 3
1.4 Research Objectives nd HYPOLRESES ...........cccuueeeiiiiiiiieeieee ettt 3
1.4.1 Objectives Of RESEAICH .......ciiiiiiiii e 3

1.4.2 ReSearch HYPOTNESES .....ccoiiiiieeeeeee et e e e e e e e e s e eeeaaaaeeeean 4

1.5 Contribution of Study to Current Academic ReSeArch ...........cccueueevveveeeeeeeeeeieseciiiiiiiieeaaaeeeaeean, 5
1.6 Limitations Of the RESEAICH .............uvveeeeeeeeeeeeeeeeeeet e e ettt e e e e e e e e e sss st aaaaaaeeeeanas 6
Y 1V o 1 [ e ) A I Ty RS 7
1.8 CRGAPLET SUMIMQIY ....vveeeeeeeee ettt e e e e e e e ettt ettt e e e e e e e e se et eaaaaaaeesssssssssssnneaaaaaaeeennnaas 9
Chapter 2 Collaborative Innovation in the B2B CONtEXt ......ccciieiiiiiiiirnnnnneeniiiiisiissssssnssssssssssssssssssns 10
2 T INEFOQUCEION ...ttt ettt e et e et e eenineens 10
2.2 CONCEPL Of INNOVALION. .......oveeeeeaeeeeeeeeseeeeeeee e e e e e e e ettt e e e e e e e e e e e ee st eaaaaaaeeeassssssssssssssaans 10
2.2.1 Characteristics Of INNOVALION .......ccuviiiiiieriiieee e 11
2.2.2The AIm Of INNOVALION ...eiiiiiiiiiiii ettt esbee e 11
2.2.3. The Nature of INNOVALTION ....cccuiiiiiiiiiiece et 12
2.2.41NN0VALION IMOEIS ...eeiiiieiiiieiiie ettt sttt e st e s ee e s e s enreesbnee e 13

2.3 B2B CONADOIALION ...ttt ettt et e n e s 16
2.3.1 User INvoIvemeNnt INNOVALION ......cc.uiiiiiiiiiiieiiee ettt sttt sabee et esbre et 17
2.3.2. SUpply Chain INNOVALION ....cccoe e e e e e e 21

2.4 Collaborative Innovation through a Social Exchange Theory Lens ...........ueeeevveeevvvvvuiiieeaiannnnn. 24
2.5 CRAPLEI SUMMIQIY .ottt et e e e e e e e e e e e e e e e e et e e e eaa ettt s saaaanaeeeas 32
Chapter 3 Defining Collaborative Innovation Intensity (Cll) ......ccccccerrrmmeeeeeieieccccciirsnnneeeeeeeeseeeeeenns 33
oL INEIOAUCEION ...ttt et e ettt e e e sttt e e e et e e e e 33
B2 QI DEFINEM ...cevviieeeeeeeeee ettt e e e e e e e e sttt e e e e e e e s sss sttt e e aaaaeesessssasssbtaanaaeens 33

3 3 DIMENSIONS Of Cll .ottt e e e e e e e s s s sttt e e e e e s s s ssssssssssaesaeeens 34



3.3.1 JOINt COMMUNICATION .uuiiiieiiii et et e e e et e e et e e et e e sebeesasaeerataeerssneerenneeees 34

3.3.2 Joint INformation EXCRaNEE .......ccoovuiiiiiiiiiii et 44
3.3.3 JOINT LEAIMING weeeiiiiiiiiiiiii ettt e e e e e e s e e e e e e e e e e e e s e nnnes 49
3.3.4 J0INt Problem SOIVING .......cooiiiiiiiiie e 56
3.3, 5 J0INT CrEatIVITY . ceieee e e e et e e ettt e e e s e e e e e e e e eeeeeearae 59
3.3.6 J0INt SOCIAl BONGING ..ciiiiiiiiiiiiiiet ettt et e et e e s s e e e s eabeeee s 67
3.4 Cll Conceptualisation (Measurement Model) .............ccueveeeciveeeeieiieiieeeciiieeeesiies e esveaeeesnaens 71
3.5 CRAPLEE SUMIMIGIY ...ttt e e e e e e e e e ettt e e e e e e e s s s st teeaaaaeeesssssanssssannenees 73
Chapter 4 Structural Model .........ccociieeeeeiiiiiiiiiiineeeeeeinisesssssssssesssssssssssssssssssssssssssssssssssse 74
N oL geTe [ [or 4 (o T PO PP PP PPPRPP 74
B Y =Tol=Jo [ o1 A3 ) A O | U 75
4.2.1 BENEVOIENT TIUST c.ueviieeiiiiiiie ettt ettt ettt et e ettt e e s sttt e e s sabbe e e e s sabe e e e e abbeeeessnnes 75
4.2.2 Cognitive COMMITMENT.....uuiiiiiiiiieeiiiee e e e s s s e e e e eeeeeeeeeeeeeeeseeneesnerennnann 77
4.2.3. Senior ManagemeENnTt SUPPOIT.....iiiiiiiie ettt e e e e e e e e e raae s e e eaeabaeseeeeeasannes 77
4.3 ClI QUECOMES ...ttt e e e e e e e e e e e e e e e e e e e eeeeee st a e e e ees 78
4.3.1 NPD Outcomes (relational and €CONOMIC) ........cuvviiiiiieeiiiiiiciireeee e 78
4.3.2 Inter-Firm Long Term Relationship Orientation (LTO) ........cccccvviiiiieeeeee e 79
WiV ToTo (=T o L[ Yo Yo g (o ] o) (=X 3 USSR 79
4.4.1 Exploitative and Explorative INNoVation..........cccvviviiiiei e 79
4.4.2 MArket TUIDUIBNCE ...vveeiiiiiiii ettt e e e st e e e st e e e s sabaeeeesbbaeeessnanees 81
4.4.3 Technological TUIDUIENCE .........uuiiiiiiieee e e e e e e e eeaaeaeeaas 81
4.5 CONEIOI VATIADIES ...ttt ettt e e e e ettt e e e e e e e e s ssssbbaeaaeaeas 82
Y0 A @ o ol o - Y i 1= PSPPSR 82
4.5.2 Duration of Previous Relationship .........ccooeieiiiiiiiiiiiic e 83
5.3 BTN SIZ ettt e e e e e e e ettt ettt ettt e e e e e e e e e eeeeeeetteebeaantbananaaan 83
4.6 Alternate Structural Model (TCE frameWOIK) .................ueeeeeeeeeeeeeeeeeeeeiiieeeeeaeeeeeeeeeeccaevavaaaaas 84
Y0 B D 1T o T=T o To [T o [o! <RSP 84
4.6.2 ASSEE SPECITICITY .eeeeuiiiieiiiitiit ettt e e e st e e e e s 84
4.7 CROPLEE SUMIMIGIY ..ottt ettt e ettt e e ettt e e e itte e e e st e e e saseeas 85
Chapter 5 Research: Philosophical Approach and Design .........cccceeeeveeiiiiisinniiiissinennsnssnensssssneennnnn 86
I A [ 1o To [V ot [ PP PURRR PP 86
5.2 RESEAICH PRIIOSOPRAY ...ttt ettt a e e e e e e e e e ettt e e e e e e e sssseaaaaeanaaaeas 86
5.2.11s There a Right Perspective? .......coccuuiiiiiiiiiiiieiiee ettt 88
5.2.2 The Philosophical Approach to this Thesis ........ccueeiiiiiiiiiiiiiiieiiieeeeee e 88
5.3 RESEAICH ODJECLIVES ...ttt e sttt e ettt e e e s tte e e e sattae e e s sasnes 90
5.4 RESEAICH OULIINE.......cccooiiiieeeiiieee ettt ettt e ettt e e e st e e e satteeeesasnes 90
5.5 SUIVEY DESIGN .ottt ettt e e e e e ettt e e e e e e e et eeeee s 91
LT T80 B 1Y o] o 11 Y- UUURR 92
5.5.2 QUESTION SEQUENCE ...ttt ettt e e e e et e e e e e e e e s s b e e e e e eeeeeeeesnnnnnes 92
5.5.3 INSTIUCTIONS ..eeeeeiieeiiiee ettt e e e e e s s e e e e e e e e e e e sannrrereneeeeeeeeseesannnnnes 93
R O T 4 =] 4 ol PP PP P PP PRI 93
R T R I L 0oLV ol 1= T P PP PPPP PP 94
5.6 IMmplementation Of tRE SUIVEY ........cc.uueeeeeciiieeeeiiiee et esiee e estes e s tae e s ssates e s ssairaaesssaees 95
5.6.1 The SAmMPIING PrOCESS c..uuvvieeiiiiiiteeeiiiee e e ittt e e ettt e e s srte et e e st e e e s sabae e e s sbbeeeesssbaeeesnssbeeeess 95



5.7 5Urvey AdMINISErALION. ........cocueeeeeeieieeeee ettt ettt e e 97

5.8 CRAPLET SUMIMIGIY ..ottt ettt et e ettt ea e e e e 98
Chapter 6: Development of Overall Measurement Model.........cccoovvvmmmmreeiiiiiiiiiisnnnnnnneneniniinnee. 99
6.0 INEFOTUCEION ......vveeeeeeeeeeeeeeeet ettt e e e e e e e e e e ettt eaaaaaesssassasatbbsaaaaasesssssssnsssnes 99
6.2 Reflective versus FOrmative MOGEIS ................uveeeeiiiiaeeeiieesecieeeeee e e e e esssestae e e e e e e e sessssnnnes 99
6.3 Measure DeVelOPMENt Of Cll............uuuueeeeeeeeiieeeeae e ettt e e e e e e e e e e ssestateeaaaaaeeeessssnnnnes 100
6.3.1 1teM GENEIATION 1.ttt e e e e e e e e e e s e e e e e e e e e e nnnrnnee 101
6.3.2 Face and Content Validity ......cceeieeeeeeeeee e 104
6.3.3 Measurement APProach.........ciii e e e e e e e e s r e e e e e e e e e e nannraees 106
5.3.3. 1 PIlOt SEUAY .eeeiieieieeeieeee e e e s e e s e s 106
6.3.3.2 POSTAl SUIVEY ettt e e e e e s e e e e e e e e e e s s bttt e e e e eeeeeeeeeeennnnnnnes 107
6.3.4 Initial Data ANalysis (IBIM SPSS 24) .......ccccuvieeeiiiieeeeciieee e e siiee e e e esrreeeeesaaee e s esasraeesesnnneeas 109
6.3.5 Confirmatory Factor ANalysis (CFA).......uuuueiiiiie e iicccireeeeee e e e e e e s e e e e e e e e e e e eeannnnnes 110
6.4 CRGPTEE SUMIMIQTY ..covveeeeeeeeeeeeett e e e e ettt e e e e e e e e e ettt e e aaaaaeesssssstssssssasaaaeeeessannnes 112
Chapter 7 Reliability and Testing of Non-Cll Constructs in the Structural Modeil........................... 113
W B 111 oo [V o1 (o DO PP P UPPPPRPIPN 113
7.2 Structural MOl MEASUIES..........cceeeeueeeieesiiieeeisietseesiiteeessteteeesiiree e sssistessessssaesssnsseeasenans 113
7.3 ANtECEACNT VAIIADIES.c......veveeeiiieeeeiie ettt et s sttt e e e st e e e sttaae s ssnabaeaeenans 114
7.3.1 BENevolent TruST (H2@) ....cccuiiiiiiieee ettt e e e e eeerrree e e e e e e e e e e s s saaaarrereeeeaeaeaeenanns 114
7.3.2 Cognitive CommItmMeENt (H2D) ...ceeiiiiiieeeeeee et e e e e e e e 115
7.3.3 Senior Management SUPPOIt (H2C) c.oooeeeiiiiiiieeeee ettt e e e e e e 115
7.4 OULCOME VAIIADICS ...ttt ettt e e e e e e ettt e e e e e e e s sssssssaaeeeees 115
7.4.1 NPD OULCOMES (H3@) ..ttt et e e e e e e e e ettt b e e e e aaaaeeeeenans 116
S B L0 N (] o) ISP PPPRPPRIN 116
7.5 MOdEration VArIQDIES .............couueeeemeieiiiiiieeee ettt e ettt e e e e e e aee s 117
7.5.1 Type of NPD (H58 10 H5d) .....uuiiiiiiiieiieeeeieeeee ettt e e e e e e e e e 117
7.5.2 Market Turbulence (H5€ and H5f) ... 117
7.5.2 Technological Turbulence (H58 and H5N).......ccocuiiiiiiiinieieiieeceeeee e 118
7.6 Other Variables (TCE MOGEI)..........ccccuueeieeeeieieeeeeeie e eectee e ettt ee e e e e satta e e s saaa e e sssaeaaeens 119
7.6.1 DEPENAENCE ...eeeieuiiiieeeieiitteeeeit et e e ettt e e ettt e e e ettt e e eaabeeeeseabbaeeesannbbeeesenbeeeessanbneeesaannee 119
7.6.2 ASSEt SPECIFICITY ..ouueveieiieie ittt e e e 120
7.7 CRGPEEE SUMIMQIY .....eeeeeeeeeeeee ettt et e ettt e et e e et aeestseeeeeaaseeaeenans 120
Chapter 8: FINAINES ....cccovvveeeeiiiiiiiiiiiiiinnneeeiiiiiiiiisisssssssesinniissssssssssssssssssssssssssssssssssssssssssssssssssss 122
oL INEIOAUCLION ...ttt e ettt e st e e e ettt e e e s sbtteeeeaareeaeenans 122
8.2 Characteristics Of ReS€Arch SAMPIE............coeeeeeeeeeeeeeciieeie ettt a e e e e e eesceaaaeeees 122
8.3 Measurement Model SPECIfICOtION.............eeeweeeeeeeeeeeeciieeiiee e et a e e e e e e e esseceraeeaeees 125
8.3.1 Measurement Model COMPAriSON .....ccccceiiiiiieieiee e e e e e e e e reeeeeeeeeenaas 128
8.4 Structural Model SPECIFICALION ..............eveeeeeeeeee ettt e ettt a e e e e e e e s ssessasaeeees 133
8.4.1 CONLIOl Variables ....ueeiiiiiiiiiieiiiee et et e e st e e s sabe e e e s sbbaeeessanee 137
8.4 2 MOderation Variables ........couivuuiiiiiiiiiie ettt e et s e e s 138
8.4. 2.1 TYPE OF NPD..oiiiiiiiiit ittt ettt ettt e s et e e e s sttt e e e ssabbaeeessbbaaeessanbaeeessnnnes 138
8.5 Estimation of an Alternative Structural Model (TCE) ...........couueeeeeeeeeeeiieiieiiaaeeeeeeecccvvvveean 142

Vi



8.6 CRAPLEE SUMIMIAIY ...ttt ettt e e ettt e e ettt e e e s aaseeaeenaes 146

Chapter 9 DiScUSSION Chapler .......cciiiivieiiiiiiiriiiiiieniiiinsessssseesssssssessssssase s sssssasessssssassssssssassesses 147
LI A [ 1o To [V Lo [ DO PUPTPPR 147
9.2 MeASUIEMENT MO ........ooeeeeeieeeeeiiiiiiieeeee ettt e e e e e e e esee sttt e e e e e e e e sssssssseeeeees 147

9.2.1 Joint Communication (HYPOthesis 1a) ......cccueeieieiiiieiiiiiee e eciree e e et e e e eeae e e e 149
9.2.2 Joint Information Exchange (Hypothesis 1b) .......cccccceeviiieiieiiiiie e 150
9.2.3 Joint Learning (HYPOTNESIS 1C) ..uvvriruvieiriiieiiieeeieeeeieeeetee et et eseee e s e sneessnneesnneeenes 151
9.2.4 Joint Problem Solving (Hypothesis 1d) .......ccceeeiciiiieiiiiiiee et 151
9.2.5 Joint Creativity (HYPOThESIS 1€) ...ocivviieiiieiiieeeiie ettt e s 152
9.2.6 Joint Social Bonding (HYPOthesis 1) ....cccicuriiiiiiiiiie et 153
9.3 SErUCLUIQI IMIOTE ..ottt ettt e e et e e sttt e e e saseeeeenans 154
9.3.1 Antecedents of Cll (H2a, H2D, H2C) ....cooooeeeeeeeeeeeee e 155
9.3.2 OULCOMES OF Cll..viiieieieiiiiee ettt ettt e s et e e e s st e e e s sbbbeeesssbaeeesssbaeeessnnnes 156
9.4 Alternative StrucCtural MOGEl...............ooueeecuiieeiiiiiiiieesciiie e st essiee e sst e e e s siaee e sssireeeesnans 159
9.5 CRAPLEE SUMIMIGIY ...ttt e e e e e e e et ettt e e e e e e e e e ssesttssseaaaaaaeeesessssssssssseees 160

Chapter 10 Conclusions and Implications of the Research..........cccccovuereeeiiiiiiiicciinsssneeeeennennneeen, 161
JO. 1 INErOAUCTION ...ttt ettt e et e e st e e e st e s ettt e e e ssasaeasssassneessanssees 161
10.2 Restatement of the ReSearch OBJECLIVES ...............uvveeeiiieeeeeeeeeeiciieeeeaa e e e e e eeescciraeeaaaaaaaaeens 161
10.3 RESEAICH CONEIIDULIONS ..c..vvveeeiiiee ettt stte e st e st e e s st e e e ssasaeesssabtneeessssees 162

10.3.1 Theoretical ContribULioN .....cc..euiiiiiiiiiii e e e 162
10.3.2 Measurement CONTriDULION .......uuviiiiiiiiiie e ee e e e e 163
10.3.3 Practice ContribULION......ccoiiieeee e e e e 164
10.4 RESAICH LIMIEATIONS .....ccceeiiiiieeeeee ettt ettt e e e e e e e e s sttt eaaaaeeeessssssases 166
10.5 Directions for FULUIE RESEAICH ............ccc.eeeeeeeeeeeeeeee ettt ee ettt aaaaeeeeeeeaeanns 168
JO.6 SUMIMALY ccvveeeeeeeeee ettt ettt e e e ettt e e e e ettt e e e e e e tate s e e e eetbae e e e s etaaaesesetsaaasssaasssaanes 170

=T T4 =T 1 N 171

Y e oY= T [ =3 198
APPENIX A POSEAI SUIVEY ...ttt ettt e e s ssee e e e 199
................................................................................................................................................... 205
................................................................................................................................................... 206
APPENIX B COVEI LEELOI ...ttt ettt ettt e e e e siree e e e 207
Appendix C Pilot SEUAY SEATISTICS ......cuueeeeeeeeeeeiiteiiae e e e e ettt ee e e e e e e ese sttt eaaaeeessssssssseeeees 208

Appendix C (i): JOINt COMMUNICATION.....ccciiiiiiiecciieee e e e e e are e e e e aaee e e e e 208
Appendix C (ii): Pilot Joint Information EXChange ........cccveviieeiiieeiiiieee e 210
Appendix C (iii): Pilot Joint Problem SoIVING ...t 212
Appendix C (iv): Pilot JOINT LEAINING ......uviiiiieeeie et e e e e e e e e e seerareeeeeeeas 214
Appendix C (v): Pilot JOINt Creativity ... e e e e are e e e e e 216
Appendix C (vi): Pilot: Joint Social BONAING ..ccccoeieeiiiiiiiieeee e 218
Appendix D Normal Distribution Tests for Cll SUrVey Data............cccueeeeeeeeecuvveeiiiaaaeeeeeseciirvveennnns 220
Appendix D (i): Skewness and Kurtosis TESTING ......cccuvviiiiiiiieeeeiieeciciirreee e e eeeeerereeeee e 220
Appendix D (ii) Normal Distribution Data Test: Histogram Plots by Variable..............ccccc....... 221

Vii



Appendix E Postal SUIVEY EFA SEALISEICS. .....c.coeouueeeiiiiiiieeeieee ettt 228

Appendix E (i) JOint COMMUNICATION ......iiiiiiieiiiieeiie ettt et et e e 228
Appendix E (ii) Joint Information EXChAaNGE ........ccceeeiiiiiiiiiiniie ettt 230
Appendix E (iii) JOINT LEAINING ...coiiiiiiiiieiiiee ittt ettt ettt s bt e st e st e e saeeesaee 232
Appendix E (iv) JOINt SOCIal BONING ....uvveiiiiiiiieeeiiiee ettt erre e e e e arae e e s saane e e eeanes 233
Appendix E (V) JOINt Problem SOIVING.......cccuei ittt 235
Appendix E (Vi) JOINT CratiVIty ......ceecuiieeeiiiieieeeeiieee et esree e s esare e e e sire e e s s enareeesenbaeeeeannes 237
Appendix F Moderation Effect of Market Turbulence: Interaction Model.................ccccccuvvvvvenne... 238
Appendix G: Moderation Effect of Technological Turbulence: Interaction Model ........................ 240
Appendix H Discriminant Cll INtensity RESUILS ...............ooveccuueeeeiieasaeeeeeeeecciiteeeaa e eeeeecccvaaeeeaas 242

viii



AMOS
ASV
AT
AVE
B2B
CFA
CFI

ci

CR
Cvi
EFA
GFI
IBM
IOR
KMO
LTO
MSV
NPD
NIH
PCA
PCLOSE
PET
RBV
RDT
RET
SEM
SET
SME
RMSEA
SPSS
SRMR
TCE
WIT

List of Acronyms

Analysis of Moment Structures
Average Shared Variance

Agency Theory

Average Variance Explained
Business to Business
Confirmatory Factor Analysis
Comparative Fit Index
Collaborative Innovation Intensity
Composite Reliability

Content Validity Index
Exploratory Factor Analysis
Goodness-of-fit Index
International Business Machines
Inter-Organisational Relationships
Kaiser-Meyer-Olkin

Long term Orientation

Maximum Shared Variance

New Product Development

Not Invented Here

Principle Components Analysis

p of CIOSE FIT

Political Economy Theory
Resource based View

Resource Dependence Theory
Relational Exchange Theory
Structural Equation Modelling
Social Exchange Theory

Small Medium Enterprise

Root Mean Square Error of Approximation
Statistical Package for the Social Sciences
Standardised Root Mean Square Residual
Transaction Cost Economics
Waterford Institute of Technology



List of Figures

Cll Conceptual Framework

Schematic Diagram of Hypothesised Structural Model
Social Science Assumptions Analysis

Second Order Factor Measurement Model
Dimensions Co-Varied Cll Measurement Model
Structural Model (SET Lens)

Structural Model (TCE Lens)

Schematic Diagram of Hypothesised Structural Model

Figure 3.1
Figure 4.1
Figure 5.1
Figure 8.1
Figure 8.2
Figure 8.3
Figure 8.4
Figure 9.1

72
74
87
131
132
134
145
154



List of Tables

Chapter 1
Thesis Structure

Chapter 2
Principles of Closed Innovation and Open Innovation
Collaborative Innovation Research

Chapter 3

IOR Studies that include Joint Communication
NPD studies and Joint Communication

Elements of Joint Communication Measured Previously
IOR Studies that include Joint Information Exchange
NPD Studies and Joint Learning

IOR Studies that include Joint Creativity

NPD Studies and Joint Creativity

IOR Studies that include Joint Social Bonding
Chapter 5

Survey Response Rates

Chapter 6

Decision Rules for Formative and Reflective Models
Joint Communication Measurement Items

Joint Information Measurement ltems

Joint Learning Measurement Items

Joint Problem Solving Measurement Items

Joint Creativity Measurement Items

Joint Social Bonding Measurement Items
Content Validity: Measure Purification Results
Distribution Statistics

Item Deletion Criteria

Chapter 7

Benevolent Trust Scale

Cognitive Commitment Scale

NPD Outcomes Scale

LTO Scale

Market Turbulence Scale

Technological Scale

Dependence Scale

Asset Specificity Scale

Chapter 8

Research Sample Analysis: Type of NPD

Research Sample Analysis: Partner Type

Research Sample Analysis: Criticality of Customer
Research Sample Analysis: Relationship Duration
Research Sample Analysis: Industry Sector
Research Sample Analysis: Firm Size

Xi

Table 1.1

Table 2.1
Table 2.2

Table 3.1
Table 3.2
Table 3.3
Table 3.4
Table 3.5
Table 3.6
Table 3.7
Table 3.8

Table 5.1

Table 6.1
Table 6.2
Table 6.3
Table 6.4
Table 6.5
Table 6.6
Table 6.7
Table 6.8
Table 6.9
Table 6.10

Table 7.1
Table 7.2
Table 7.3
Table 7.4
Table 7.5
Table 7.6
Table 7.7
Table 7.8

Table 8.1
Table 8.2
Table 8.3
Table 8.4
Table 8.5
Table 8.6

15
27

35
39
43
45
52
61
62
68

97

100
101
102
102
102
103
103
105
108
110

114
115
116
117
118
119
119
120

123
123
124
124
124
125



Validity and Reliability Measurement Model Constructs
Revised Validity and Measurement Model Constructs
Standardised Regression Weights Measurement Models
Modification Indices by Model

Goodness-of-Fit Indices Results: Measurement Model
Measurement Model Hypotheses

Structural Model: Composite Reliability and Average
Variance Extracted

Structural Model: First Order Factors-Standardised
Regression Weights and Squared Multiple Correlations

Structural Model SET Lens: Co-varied Error Terms by Scale

Structural Model SET Lens: Hypotheses Results
Structural Model: Control Variables

Structural Model: Moderation Analysis Exploitative
Innovation (CIl and NPD Outcomes)

Structural Mode: Moderation Analysis Exploitative
Innovation (Cll and LTO)

Structural Model: Moderation Analysis Explorative
Innovation (Cll and NPD Outcomes)

Structural Model: Moderation Analysis Explorative
Innovation (Cll and LTO)

Structural Model: Moderation Analysis Market
Turbulence (Cll and Outcome Variables)

Structural Model: Moderation Analysis Technological
Turbulence (Cll and Outcome Variables

Structural Model (TCE Lens): First Order Factors
Composite Reliability and Average Variance Extracted
Structural Model (TCE Lens): First Order Factors
Standardises Regression Weights and Squared Multiple
Correlations

Structural Model (TCE Lens): Statistical Relationships

Xii

Table 8.7

Table 8.8

Table 8.9

Table 8.10
Table 8.11
Table 8.12
Table 8.13
Table 8.14
Table 8.15
Table 8.16
Table 8.17
Table 8.18
Table 8.19
Table 8.20
Table 8.21
Table 8.22
Table 8.23
Table 8.24

Table 8.25
Table 8.26

127
127
128
129
129
130
133
135
136
136
137
139
139
140
140
141
142
143

143
144



Chapter One: Introduction

1.1 Introduction and Background to the Study

The increased pace of global technological change and the need to develop more
ready to use solutions, combined with the inherent risks that exist within the
innovation and new product development (NPD) process has accelerated the
breakdown of the more traditional ‘stage-gate’ models of NPD, leading to a move
towards more integrative ones (Chesbrough and Appleyard 2007). Innovation
scholars (Hillebrand and Biemans 2004, O’Hern and Rindfleisch 2010, and Lynch,
O’Toole, and Biemans 2016) have welcomed this shift. This move to more integrative
models has proved to be the driving force behind conferences, special issues,
numerous books and literally hundreds of papers to date. In line with this shift,
governments have also increasingly sought to realign their policy frameworks
towards open innovation. For example, the European Horizon 2020 approach which
encourages moves towards a more collaborative approach away from the more
traditional linear model. However, although research suggests that intense
collaboration plays an important role in innovation success (Herstatt and von Hippel
1992, Gruner and Homburg, 2000, Hakansson and Waluszewski 2007, Athaide and
Klink 2009, and Lynch et al. 2016), the concept of collaborative innovation intensity
(ClIl) has not been defined and operationalised formally in the literature (Lynch et al.
2016). It should be noted that a number of authors have approached the
measurement issue in the context of user involvement in NPD (Shaw 1985, Biemans
1991, and Gruner and Homburg 2000). However, they have tended to approach the
concept from a mechanistic perspective with the focal firm organising user
involvement in a hierarchical rather than a collaborative way. Consequently, these
studies have associated intense involvement with the number of users or project
duration, while ignoring the degree of participation that the user has. This is a critical
issue as user involvement has been shown to be more complex than examining the
number of users or frequency of contact; it also implies detailed examination of all

cooperative interactions. The intensity of these cooperative interactions refers to the



strength or depth of participation and influence that each partner has in the
innovation process and can be conceptualized along a continuum ranging from a
hierarchical (one-way) relationship where one partner is in control, to joint
performance of activities (collaborative) (Biemans 1991). Because of this gap in our
understanding of what constitutes Cll, empirical studies have provided only limited
insight into how intensely partners should be involved and so the practitioner’s
experience and unsubstantiated prescriptions remains the best guide to determine
appropriate collaborative intensity levels. As a result, the implication for practice is
that if an organisation cannot distinguish between intensity levels, they may invest
resources in collaborative relationships that lead to a non-significant contribution to

innovation outcomes (Wynstra and Pierick 2000, and Liithje and Herstatt 2004).

1.2 Theoretical and Philosophical Approach to Study

An initial gap exists between theory and practice in the field of inter-organisational
collaborative relationships which can in some respects be attributed to the
domination of neo-classical economic rooted theory such as transaction cost
economics (TCE), agency theory (AT), political economy theory (PET), and resource
dependence theory (RDT) in explaining close inter-organisational relationships. For
example, TCE which has been employed in many IOR studies advises that under
certain conditions, coordination and control of vital resources is more effective and
efficient in the formation of hierarchical IOR rather than the close collaborative
relationships that are the focus of this research. Consequently, the selection of a
theoretical framework for this research was based on its appropriateness to the
understanding of these close collaborative relationships in the B2B context.
Following a review of the major theoretical perspectives employed in the IOR and
innovation literature it was decided that social exchange theory (SET) represented
the most appropriate approach as it specifically addresses these close IORs. The
underlying world view for this research is positivist with an ontological perspective
of realism. The epistemological stance is encompassed in the belief that while
knowledge is not absolute, it can be accumulated, tested and either retained or

discarded. Finally, the methodological approach is nomothetic. The focus of a



nomothetic approach is to obtain knowledge through objective methods. This is

outlined in further detail in chapter five.

1.3 Level of Analysis and Method

In order to facilitate this work’s overarching hypotheses, the level of analysis is the
IOR. The dyad between firms is the unit of analysis, involving the perspective from

only one side of the dyad and that of only one key informant per firm.

The measurement development approach used in this thesis is quantitative. It
follows the procedures as outlined by Churchill (1979), Gerbing and Anderson (1988),
and Hinkin (1998). These procedures address the following steps to ensure academic

rigour in measure development:

e |tem Generation
e Content validity of items
e Questionnaire Administration

® Exploratory Factor Analysis
e Confirmatory Factor Analysis and Construct Validity

The methodology for the Cll measure development is outlined in detail in chapter six.

1.4 Research Objectives and Hypotheses

The main objective of this research is to develop a measure of collaborative
innovation intensity (Cll). The antecedents and conditions under which a variety of
intensity levels are present will be examined in an overall intensity model. In addition,
the intensity of Cll will be examined against innovation performance outcome
variables. It is envisaged that practice and policy guidelines for the implementation

of successful collaborative innovation will stem from the findings of the research.

1.4.1 Objectives of Research

The objectives of the research are as follows:

1. To inform substantive theory by the development of a measure for the construct
of Cll in the B2B context.

2. To develop an antecedents-process-outcomes model.



3. To test the above model for the effect of high and low levels of Cll on innovation

outcomes.

1.4.2 Research Hypotheses

Based on the literature review which will be presented in chapters two, three and

four, the following hypotheses were formulated:
Hla to H1f hypotheses relate to the measurement model.

H1la: Joint communication is a dimension of ClI.

H1b: Joint information exchange is a dimension of ClII.
Hlc: Joint learning is a dimension of ClII.

H1d: Joint problem solving is a dimension of ClI.

H1le: Joint creativity is a dimension of ClI.

H1f: Joint social bonding is a dimension of CII.
H2a to H5h hypotheses relate to the structural model.

H2a: Benevolent trust is an antecedent of CII.

H2b: Cognitive commitment is an antecedent of CII.

H2c: Senior management support is an antecedent of ClI.

H3a: NPD outcomes is an outcome of ClI.

H3b: Long term relationship orientation is an outcome of ClI.

H4: Higher levels of Cll deliver improved outcomes.

H5a: Exploitative innovation moderates the relationship between Cll and NPD
outcomes.

HS5b: Exploitative innovation moderates the relationship between Cll and long-
term relationship orientation.

H5c: Explorative innovation moderates the relationship between Cll and NPD
outcomes.

H5d: Explorative innovation moderates the relationship between Cll and long-
term relationship orientation.

H5e: Market turbulence moderates the relationship between Cll and NPD

outcomes.



H5f: Market turbulence moderates the relationship between Cll and long-term
relationship orientation.

H5g: Technological turbulence moderates the relationship between Cll and NPD
outcomes.

H5h: Technological turbulence moderates the relationship between Cll and long-

term relationship orientation.

1.5 Contribution of Study to Current Academic
Research

The foremost contribution of this research is to measurement. This is achieved
through the development and operationalisation of a second order multi-dimension
measurement scale for the construct of Cll. This addresses the identified gap in the
literature and it is perceived that the Cll scale will further advance substantive
knowledge in the IOR, innovation, NPD, user involvement, and supply chain

literature.

The second contribution relates to theory. Through the employment of SET as the
underlying theoretical framework, this study further advances research on close
IORs, specifically in the innovation context. Explicitly, it has broadened the
theoretical understanding of close collaborative innovation relationships in terms of
both ongoing economic and social exchanges, by identifying specific exchange
characteristics such as high inter-dependencies, friendship, closeness, commitment

and trust.

It is perceived that the development of both the CIl measurement and the
subsequent structural model (antecedents-Cll-outcomes) will contribute to the
development of a roadmap to successful innovation for managers. In addition, it is
anticipated that these research findings will act as a valuable tool for policy makers

in the formulation of National innovation policy.

Chapter ten presents the research contributions in more detail.



1.6 Limitations of the Research
Results of this study should be analysed by the reader in light of the research

limitations of which there are several. Major limitations involved: the employment

of one theoretical framework, sole focus on the dyad, and reporting aspects.

This study is limited to one theoretical perspective that being the SET perspective.
Other possible choices could have been AT, TCE, or PET. However, as this research is
concerned with the measurement of the intensity of close collaborative

relationships, SET was judged as being the most appropriate theoretical framework.

Relational exchange that focuses solely on a dyad is open to criticism, as it may be
too narrow in its approach and could be accused of neglecting the more complex
network issues. Conceptually, one would have to concede that a network approach
may be more appropriate, because the relationship between any two interacting
parties may well be influenced by other connected exchange relations (Cook and
Emerson 1978). However, both funding and time constraints rendered the network

approach to this research unworkable.

In common with the majority of other IOR researchers, the reporting aspect of this
study involved the perceptions of one side of the dyad as perceived by one key
informant. Studies by Anderson and Narus (1990) and Anderson and Weitz (1992)
indicate that models from one side of the dyad do not always reflect the perception
of the other partner, therefore, as a future research direction a study involving both
sides of the dyad could be undertaken. Kumar, Stern, and Anderson (1993) indicate
that a more rigorous approach would be to collect data from more than one key
informant. However, as many of the firms involved in this research were SMEs, the
likelihood is that only one key informant would exist in the organisation. In addition,
the surveys were personally addressed to either innovation managers or managing
directors, ensuring that the most informed people within the firm completed the

survey.



1.7 Structure of Thesis

The thesis is comprised of ten chapters. Table 1.1 outlines the structure of the thesis

by chapter.

Table 1.1 Thesis Structure

Chapter Related to: Detail

Chapter 1 Introduction

Chapter 2 (Research background) The Innovation construct
Characteristics of the innovation
construct
Reasons why organisations engage
in innovation
Innovation Models
e Closed innovation model
e Open innovation model
B2B collaboration.

e Userinvolvement
innovation

e  Supply Chain Innovation

B2B collaboration through SET
theoretical lens

Chapter 3 (Research objective 1) Definition of CllI for this research.
Dimensions of ClI:

e Joint communication

e Joint information exchange

e Joint learning

e Joint problem solving

e Joint creativity

e Joint social bonding

Conceptual Framework of ClI
Chapter 4 (Antecedents-ClI- Presents hypothesised structural
Outcomes model) model diagrammatically
Hypothesised antecedents of ClI:

e Benevolent trust

e Cognitive commitment

e Senior management
support

Hypothesised outcomes of Cli:

e NPD outcomes (economic
and relational) as one
measure

e longterm orientation

Hypothesised moderators of ClI-
outcomes relationship:

e Exploitative innovation

e Explorative innovation

e  Market turbulence

e Technological turbulence

Control Variables:
e Partner choice




e  Prior relationship duration

e Firm size
Alternative structural model (TCE
framework) including TCE predictor
constructs:

e Dependence.

e Asset specificity

Chapter 5

(Research philosophical
assumptions)
(Research objective 1)

Reviews a number of research
philosophical assumptions (Burrell
and Morgan 1979)
Establishes the philosophical
framework for this thesis
Restates the research objectives
Establishes and validates the choice
of postal survey as the mode of data
collection in the context of this
research
Testifies to the survey design
including:
e Wording of survey
e Sequencing of questions
e Instructions for completion
of survey
e Aesthetics of survey
e Addresses the
implementation of the
survey
Testifies to the sampling process
including:
e Defining the population
o Defining the sampling
frame
Presents a blueprint of survey
administration

Chapter 6

(Research objective 1)

Establishes Cll as a reflective
construct (Jarvis MacKenzie and
Podsakoff 2003)

Testifies to the Cll measurement
development approach (Churchill
1979, Gerbing and Anderson 1988,
Hinkin 1998) including:

e |tem generation (involving a
comprehensive literature
review resulting in the
generation of an initial pool
(23 items), that specify the
theoretical domain of ClI

e Content validity of items
(Lynn 1986)

e (Questionnaire
administration (Pilot Study
statistical analysis)

Chapter 7

(Antecedents-ClI-
Outcomes model)

Details the scales employed for each
SET structural model variable with
specific reference to literature
source




Details the scales employed for
alternative TCE structural model
variable with specific reference to
literature source

Testifies to the testing for reliability
and validity of each measure (EFA)

Chapter 8 (Research Objectives 1 Findings including:

and 2) e Research sample
characteristics

e Measurement model
specification

e  Structural model
specification

e  CFA results for both models

e Moderation analysis

e Alternative structural

model
Chapter 9 (Research objectives 1 Presents an analytical discussion
and 2) integrating the results from chapter
8 with theory
Chapter 10 (Research objectives 1 Outlines theoretical and
and 2) methodological contributions

including managerial implications
The chapter closes with a discussion
on study’s limitations and suggested
future research directions

Source: Compiled by Author

1.8 Chapter Summary

Focal to this study is the understanding of close inter-organisational collaborative
relationships in the context of innovation, the development and operationalisation
of a measurement scale for the Cll construct, the design of a model that identifies
the antecedents and the outcomes of Cll and finally the investigation of the impact
of discriminant intensity levels on innovation outcomes by statistically testing the
impact of high intensity levels of Cll compared with low levels. Based on these
objectives, the dyad was employed as the level of analysis and the methodology used
for data collection and analysis reflects the positivistic philosophy of the project. The
conceptualisation of this research is based on SET which provides a broader
framework for the understanding of collaborative IOR. The contributions of this
research to measurement, theory and practice are briefly outlined. This is followed
by an overall summary of the limitations of the research. The chapter closes by

presenting the structure of the thesis.



Chapter 2 Collaborative Innovation in

the B2B Context

2.1 Introduction

The purpose of this chapter is to examine the role of innovation in the literature to
date. Firstly, the role of innovation in sustaining competitive advantage in today’s
ever-changing business environment is outlined. Several definitions of innovation are
then presented. This is followed by an outline of the varying types of innovation that
currently feature in the literature including explorative and exploitative. Pursuant to
this, the chapter presents innovation models developed in the literature including
closed innovation, but with a specific focus on collaborative models including
customer involvement and supply chain innovation. In the context of these

collaborative models, SET is used as the underlying theoretical base for this thesis.

2.2 Concept of Innovation

What is innovation? The term “innovation” is loosely employed in the literature and
is often substituted for creativity, knowledge or change. As a result definitions of
innovation are numerous and diverse across the literature with each focusing on
different aspects of the construct. However, most definitions imply the adoption of
anew idea or behaviour. As early as the 1920s, Schumpeter coined the first definition
of innovation, this stressed the novelty or newness aspect. Schumpeter believed that
innovation is reflected in novel outputs: either a new product or an improved
product, a new method of production, a new market, a new source of supply, or even
a new organisational structure. This theme of newness is supported by other
researchers across the decades including Baregheh, Rowley, and Sambrook (2009),

Thompson (1965), and West and Anderson (1996).
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2.2.1 Characteristics of Innovation
Innovation has been defined in the literature to date in terms of the following:

e The type innovation

e The aim of innovation

e The nature of innovation

e The social context of innovation

e The stages of innovation
The types of innovation include product and services development. There is a large
body of academic literature in both research areas, see, for example, Schleimer and
Shulman (2011). The social context of innovation refers to any social entity system or
group of people in the innovation process. For example, much research has been
undertaken in the context of innovation in cross functional teams (McDonough
2000). For this research the social context of innovation is the B2B dyad. The stages
of innovation refer to all the steps involved in the innovation process including,
ideation, screening, preliminary market assessment, preliminary technical
assessment, concept development and concept testing (Lynch el al. 2016). The next
two sections will discuss the aim and nature of innovation in detail with reference to

the current research.

2.2.2 The Aim of Innovation
It has been argued that innovation is crucial for the survival of firms with one famous

author suggesting that innovation “strikes not at the margins of the profits and the
outputs of the existing firms, but at their foundations and their very lives”
(Schumpeter 1942:84). This view is even more valid today with the emergence of the
knowledge economy, intense global competition and considerable technological
advances. To ensure survival in this ever-more challenging environment,
organisations must be able to cope with increasing complexity, in addition to high
speed change (Banu Goktan and Miles 2011). In effect, organisations with the
capacity to innovate will be able to meet these challenges and exploit new products

more effectively than non-innovative organisations (Jean, Kim, and Sinkovics 2010).
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Innovation is seen as critical for all types of organisations including start-ups as well
as established firms. By its nature, innovation can be a powerful vehicle for new
organisations to successfully enter the market, thereby undermining the established
firms. On the other hand, to counterbalance this threat, established organisations
must innovate to maintain their competitive position in the face of new and emerging

or ‘disruptive’ technologies (Christensen, McDonald, Altman, and Palmer 2016).

However, innovation isn’t easy, even with an extra focus on innovation in
organisations, the performance hurdles for success have still increased considerably.
In effect, innovation is an expensive and risky activity which, in the main generates
positive outcomes in terms of a firm’s performance. However, innovation may also
deliver negative outcomes. These negative outcomes may include increased
exposure to market risk, employee dissatisfaction, or unwarranted changes. To
overcome these difficulties, more and more organisations are engaging in
collaborative innovation. Organisations believe that engaging in collaboration will
lead to more success with less market risk, for example, through involving customers
in innovation (Lynch et al. 2016). Traditional and open innovation models are

discussed in the following paragraphs.

2.2.3. The Nature of Innovation
The nature of innovation refers to the form of the innovation as in is it something

new or improved. The form of the innovation has been defined in the academic
literature as radical or incremental (Athuahene-Gima 2005, Gatignon, Tushman,
Smith, and Anderson 2002). In related strategic management literature, the form of
innovation has been classified as either explorative or exploitative (Jansen, Van Den
Bosch, and Volberda 2006, Benner and Tushman 2003, and Tushman and O’Reilly
1996). Organisations that engage in explorative or radical innovation are pursuing
new knowledge and developing new products designed to meet the needs of new
customers or markets (Benner and Tushman 2003:43). Explorative innovation
develops new designs, creates new markets and develops new channels of
distribution. It requires new knowledge and/or departure from existing knowledge
(Jansen et al. 2006, and Benner and Tushman 2003). In contrast, organisations

engaging in exploitative or incremental innovation build on existing knowledge and
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expand current products or services for existing customers and or markets (Jansen et
al. 2006, and Benner and Tushman 2003). They broaden existing knowledge and
skills, improve established designs, expand on existing products and services and
increase the efficiency of existing distribution channels (Abernathy and Clark 1985:5).
Further discussion on the nature of innovation will be undertaken in chapter 4 and

chapter 7.

2.2.4 Innovation Models

2.2.4.1 Closed Innovation Model.
Ever since Schumpeter (1934) announced his theory of innovation, entrepreneurship

and economic development, economists, policy makers, and business managers have
adopted the “closed” or “producers” model of innovation. One of the key reasons

for this was the lack of involvement of both universities and/or governments in
industrial and commercial applications of scientific research. This led organisations
to set up their own research and development (R&D) departments, which allowed
them to completely control NPD cycles. Put succinctly, this model assumed and still
assumes that the most important designs for innovations would originate with the
producer and be supplied to consumers via goods and services which were for sale.
The traditional NPD model (“closed innovation”) is one in which organisations are
exclusively responsible for product generation, including idea generation,
manufacture, marketing, and distribution. Closed innovation implies a deep vertical
integration (from manufacturing tools to after sales services). Each organisation can
and must only depend on itself in particular regarding critical technologies. The
closed innovation paradigm led to the “not invented here” syndrome, this promoted
a closed approach encompassing the view that everything coming from outside of an
organisation was suspicious and not reliable. Within the closed innovation paradigm,
the process leading to innovation is completely controlled, all the intellectual
property is developed internally and kept within company frontiers until the new

product is released to market.

However, not everybody believed in the completely closed innovation model.

Consequently, this model was consistently challenged by innovation management
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practitioners and academics, for example, Chesbrough (2003) and von Hippel and
Katz (2002). However, even prior to their research, others were investigating and
developing “more open” innovation models. For example, within the R&D
management field, the network model advanced by Rothwell, Rothwell, and Zegveld
(1985), more than forty years ago, promoted the need for external linkages within
the innovation process. This supported the work of Carter and Williams who as far
back as 1959 suggested that a key characteristic of a progressive organisation was
the quality of incoming information. In the same vein, other research has
demonstrated the importance of acquiring information and knowledge from outside
the organisation through work on “gatekeepers”. This is supported by Tushman
(1977) who added to this body of work by exploring the wider notion of boundary
spanners or individuals who collect and exchange knowledge and information on
behalf of a firm. In both the practice and academic context, research around internal
and external R&D is showing that companies that are involved in internal R&D are
better able to access externally available information (Cohen and Levinthal 1989, and
Mowery 1983). These research studies show that firms had already recognised and
were facing the challenge of working outside their boundaries for several decades
prior to 2003. As a result, firms spent large sums of money addressing issues such as
not-invented-here syndrome (NIH), scanning and networking, and developing
absorptive capacity. Moreover, the fifth-generation model of R&D management
presented by Rothwell in 1992, emphasises the need for increased external focus
utilising information technologies. Crucially, as a result of the move towards
collaborative innovation, the 1970s and 1980s witnessed technological partnerships
expand at a rapid rate. With the costs of innovation ever increasing, it became
evident that an organisation could not remain competitive and remain in
technological isolation. So, the forging of IORs became the solution to ensure
business survival. Indeed, as early as 1986, Von Hippel was advocating customer
integration in the innovation process. However, power and control were still strictly
centralised and ultimately the companies designed the products and had the final

say on what should be produced (Pitt, Watson, Berthon, Wynne, and Zinkhan 2006).
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2.2.4.2. Open Innovation Model
Open innovation has become one of the most talked about concepts in innovation

management. Henry Chesbrough’s 2006 book has received 4203 citations (Google
Scholar, March 2019) since being published, with interest in the topic been shown by
a wide range of disciplines including economics, psychology, and sociology (Von
Krogh and Spaeth 2007). Open innovation is defined as “the use of purposive inflows
and outflows of knowledge to accelerate internal innovation, and expand the markets

for external use of innovation, respectively” (Chesbrough 2003).

The easiest way to understand the open innovation paradigm is to compare it with
the traditional vertical integration model, where internal innovation led to internally

developed products that were then distributed by the firm.

In the “open innovation” discussion, Chesbrough (2003) presented a number of
contrasting attributes for both closed and open innovation paradigms which have
become the cornerstone for understanding the difference between both (see Table
2.1). While contrasting opposite attributes of both innovation models may make it
easier to have this discussion around the benefits and detriments of both paradigms
in a theoretical context, the literature seems to suggest that the pure “closed
innovation” traditional model didn’t really exist. Consequently, many argue that the
“open innovation” paradigm is not a revolution but rather an evolution that has
occurred over a number of decades (Trott and Hartmann 2009). Table 2.1 outlines

and contrasts the principles of closed and open innovation.

Table 2.1 Principles of “Closed Innovation” and “Open Innovation”

Six Principles of Closed Innovation Six Principles of Open Innovation

The smart people in our field work for us Not all the smart people work for us so we
must find and tap into the knowledge and
expertise of bright individuals outside our
company

To profit from R&D, we must discover, develop, | External R&D can create significant value,

produce and ship it ourselves internal R&D is needed to claim some portion
of that value

If we discover it ourselves, we will get it to We don’t have to originate the research in

market first order to profit from it

If we are the first to commercialise an Building a better business model is better than

innovation, we will win getting to market first

If we create the most and best ideas in the | If we make the best use of internal and external

industry, we will win ideas, we will win
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We should control our intellectual property (IP) | We should profit from others’ use of our IP, and
so that our competitors do not profit from our | we should buy others’ IP whenever it advances
ideas our business model

Source: Chesbrough (2003): 26

Other studies have queried why the “open innovation” term or concept was
embraced so fully by both academics and practitioner. In real terms there is no
specific answer to this; however, several situational variables go a long way to
explaining the rationale. Firstly, open innovation is an assigned single term to a

III

collection of developments, that is, it became the “catch all” term that encompasses,
connects, and integrates a range of activities that already existed. This facilitated
academics and practitioners to revise the design of innovation strategies in a
networked world. Secondly, the timing of the work was apt. This work coincided with
the heightened interest in outsourcing, networks, core competencies, collaboration,
and the internet. Thirdly, Chesbrough’s work offers broad opportunity for the
development of, for example, integrated theory, measurement instruments, and

most importantly a starting point for improvement. B2B collaboration including

customer-involvement and supply chain innovation is now discussed.

2.3 B2B Collaboration

Collaborative innovation can best be defined as an inter-organisational relationship
type in which the participants agree to invest resources, mutually achieve goals,
share information (Ring and Van de Ven 1994, Stank, Crum, and Arango 1999 and
Barratt and Oliveira 2001), share rewards (Phillips, Lawrence, and Hardy 2000), and
responsibilities as well as jointly make decisions and solve problems (Spekman,
Kamauff, and Myhr 1998). It is based on mutual trust, openness, shared risk and
shared rewards that yield a competitive advantage, resulting in better innovation
performance than each individual firm would achieve on their own (Hogarth-Scott
1999). It implies cooperation or some form of alliance between the organisations.
These collaborative relationships are formed with the view to minimising the cost of
investment, spreading risk, and gaining access to complementary resources.
Similarly, some firms establish close, long-term working relationships with suppliers

and customers who depend on one another for much of their business, developing
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interactive relationships with partners who share information freely, work together
when trying to solve common problems when designing new products, who jointly
plan for the future, and who make their success inter-dependent (Spekman et al.

1998). The following two sections outline two specific types of B2B collaboration.

2.3.1 User Involvement Innovation
In support of the open innovation paradigm, ongoing research in both the marketing

and innovation literature has acknowledged, that to ensure NPD success, user
involvement or customer participation in the process is certainly recommended if not
sometimes essential (Biemans 1991, Chang and Taylor 2016, Gruner and Homburg
2000, and Lynch et al. 2016). This notion that customer participation can improve a
firm’s innovation performance has led to firms increasingly involving customers at
various stages of the NPD process (Fang 2008, and Lynch et al. 2016). In the ideation
stage (idea generation and concept testing), customers are engaged to provide needs
related knowledge, evaluate the potential of new product ideas, and the refinement
and often selection of promising new ideas for future consideration. In the product
development stage (product design and engineering), customers have been shown
to provide solution-related knowledge such as technical advice or design skills, and
finally in the launch stage (prototype testing and market launch) customers are
involved in proto-type testing in a “live” setting and help with the launch of the new
products. However, this approach does not always guarantee success, and many
organisations have found it difficult to leverage customer participation in the

innovation context (Kristensson, Gustafsson, and Archer 2004).

A common thread in user involvement studies particularly in marketing studies is that
customer involvement is a matter of knowledge management (Chang and Taylor
2016) and that a better understanding or knowledge of customers can contribute to
the development of more effective products (Sawhney, Wolcott, and Arroniz 2006).
Paralleling this knowledge management approach, marketing literature generally
proposes a stage gate model of the development process starting with the ideation
stage (including discovery and concept development), progressing to the
development stage (product design, development and testing), followed by the

commercialisation stage (Chang and Taylor 2016 and Cooper 2008).
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In contrast, the innovation or NPD literature is more concerned with moving from a
product centric perspective to a broader solution perspective (Tuli, Kohli, and
Bharadwaj 2007), in which the customer is regarded as a co-developer to be engaged
(Fang 2008), rather than simply a source of information useful for NPD. Essentially,
customer participation is the integration of customers into firm activities, where they
contribute needs and solution-related inputs into the firm’s NPD process, generally
addressing an internal knowledge gap (Nambisan 2002, and Chang and Taylor 2016).
This entails customer involvement in various NPD activities such as ideation, resource
inputs, knowledge exchange and co-development (Fang 2008, and Chang and Taylor
2016). This practice of integrating end users in various stages of the NPD process, as
practiced by Unilever and other firms both large and small, can be described as
customer participation (Fang 2008). This definition embraces the progressive user-
involvement in NPD ideology (von Hippel 2005, and Schulze and Hoegl 2008), as
opposed to the arms-length ideology of simply listening to the customer (Urban and
Hauser 2004). Advocates of customer participation, frequently illustrate the benefits
of customer involvement in the NPD process including: successful reduction of costs
(Mishra and Shah 2009), improved decision making (Griffin and Hauser 1993),
increased complementary knowledge and resources (Coviello and Joseph 2012), and
enhanced product innovativeness (Fang 2008). However, as a counterbalance it
should also be pointed out that under certain circumstances there may be drawbacks
and risks related to customer participation in new product development. These
include limiting radical product innovation (Gruner and Homburg 2000). The
rationale put forward here is that customers lack creative ideas (Christensen 1997),
have shown themselves in some instances incapable of effectively communicating
their needs, and that the complexity of NPD management within the focal firm is
increased due to their involvement (Chang and Taylor 2016). Other risks include loss
of proprietary or sensitive information and exposure to opportunistic behaviour

(Noordhoff, Kyriakopoulos, Moorman, Pauwels, and Dellaert 2011).

Marketing thought has evolved from a focus on transactions to a focus on the
relationships that companies have with their customers and other actors (Lagrosen

2005). Several researchers have found that well managed relationships can alleviate
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the effect of inadequate NPD performance (Priluck 2003). This is supported by other
research that has shown that NPD involving customers is related to customer
relationship management processes (Rollins, Pekkarinen, and Mehtdlda 2011).
Relationship marketing goes beyond the distanced relationship often researched
using quantitative tools and concentrates on the interactions between the parties to
the relationship as the most important part of marketing research (Gummesson
1999). This is supported in the user involvement literature, where it has been shown
that market innovation and NPD generally take place in ongoing customer-supplier
relationships (Hakansson and Snehota 1989), with both the manufacturer and the
user contributing to the overall process (Hakansson and Waluszewski 2007). With
this approach, customer involvement goes well beyond knowledge sharing and takes
the form of direct participation through ongoing interactions by the customer in
various activities related to new product development. These ongoing interactions
between supplier and customer often lead to novel solutions even when still at the
problem identification stage (Baraldi 2008, Biemans 1991, and Johnsen and Ford
2007).

In the B2B context, co-development has been shown not only necessary for the
generation of new ideas but is also often necessary for putting the solutions to use
(Johnsen and Ford 2007, La Rocca and Snehota 2014). While the benefits and
limitations of customer involvement in NPD have been explored quite extensively,
the actual process of customer involvement or close collaboration during NPD has
been much less researched (Laage-Hellman, Lind, and Perna, 2014, and Tuli et al.
2007). Empirical studies on the customer involvement process or collaboration
process in NPD are rare and there is a tendency to black box the process of how
customers are involved. The need for more fine-grained empirical studies of intra-
and inter-organizational arrangements and practices aiming at involving customers
in NPD has been voiced (Biggemann, Kowalkowski, Maley, and Brege 2013, Coviello
and Joseph 2012, and Tuli et al. 2007). What are the features of the NPD process
involving customers, and how does the process unfold over time? What patterns of
interactions emerge between the supplier and customer organizations as a new

product solution is developed with the involvement of the customer? Research in
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related fields, particularly innovation, shows that participation of external actors
(including customers) in the NPD process is common (Coviello and Joseph 2012,
Enkel, Gassmann, and Chesbrough 2009) and suggests that the process is less

unilateral than generally assumed.

Several studies have shown that developing new product solutions in B2B markets
entails extensive interaction in customer supplier relationships (Baraldi 2008,
Hakansson et al. 2009, Harrison and Finch 2009 and Johnsen and Ford 2007).
Interaction is needed because the complex solutions offered cannot be conceived
and developed and then implemented by a single firm actor, they must be “enacted

jointly” between the user/customer and producer/supplier organisations (Johnsen
and Ford 2007, and La Rocca et al. 2014). Capturing the factors that shape outcomes

of such interactive solution development process in buyer-seller relationships
requires a ‘relational process perspective’ because “solution effectiveness depends
on supplier and customer behaviours” (Tuli et al. 2007: 13). A common theme in
studies that have broached the topic of customer-supplier interaction in relation to
the development of new solutions is that the outcomes of the process depend on the
organisational practices and roles at company boundaries that are involved in
creating value for customers (La Rocca and Snehota 2014, Tuli et al. 2007, and
WieBmeier, Thoma, and Senn 2012). Customer involvement becomes manifest in the
pattern of interactions with the customer, and the pattern of interactions is a
paramount antecedent of both technical and commercial outcomes of the solution
development process. While the importance of these interactions is acknowledged,
few empirical studies regarding the interaction pattern at the customer/supplier

interface have been reported.

In summary, customer involvement has been suggested as being central for
innovation, in both the marketing and innovation literature. Two types of customer
involvement approaches are recognised in the literature: knowledge management,
and co-development. The knowledge management approach in effect means limited
involvement for the customer (mainly at the ideation stage), whereas co-
development aims for the customer to be involved in all aspects of the innovation.

Co-development has been recognised in several studies as involving ongoing
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intensive interaction between the customer and the manufacturer. It has been
recognised in the literature that there has been little and/or disjointed empirical
research on the nature and intensity of these interactions, specifically studies that
use a relational perspective. This current research sets out to fill this research gap.
By adopting a social exchange theoretical perspective, the type of ongoing
interaction within the collaboration will be investigated and defined. A measure will

then be developed for ClI.

2.3.2. Supply Chain Innovation

Supply chains are now operating in more dynamic environments that are
characterised by globalisation, rapidly evolving technologies, and increased
customer responsiveness. This requires firms to look beyond their organisational
boundaries and evaluate how the resources and capabilities of suppliers and
customers can be utilised to create exceptional value. Put succinctly, a supply chain
strategy now requires more integrative and collaborative efforts. This concept has
received heightened attention resulting in a high volume of research over the years.
Consequently, supply chain collaboration is now considered crucial to the
maintenance and development of a supply chain’s competitive edge. As a direct
result of the research available in both the academic and practice literature, the last
number of years have seen firms strive to achieve greater supply chain collaboration
in the hope of leveraging the resources of their customers and suppliers in order to
meet the current dynamic market needs (Cao and Zhang 2011, Lejeune and Yakova

2005).

In simple terms, supply chain collaboration can be viewed as two or more
autonomous organisations working jointly to plan and execute supply chain
operations (Simatupang and Sridharan 2002). Some research has posited that
collaboration delivers a range of benefits and advantages to its partners (Matsuno
and Mentzer 2000), including: shared risks (Olorunniwo and Li 2010), access to
complementary resources (Soosay, Hyland, and Ferrer 2008), reduced transaction
costs and enhanced profitability (Singh and Power 2009), and competitive advantage
over time (Matsuno and Mentzer 2000). Collaboration in supply chains is especially

important for innovation as partners realise the various benefits of innovation such
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as higher quality, lower costs, more timely delivery, efficient operations and effective
co-ordination of activities (see Table 2.1). For example, strategic alliances are
beneficial to those seeking technological innovation by complementing resources of
members who are at the same level of the value chain (horizontal integration) or
gaining knowledge from key sources either upstream or downstream of the supply
chain (vertical integration) (Lamming 1993, Spekman et al. 1998). However,
organisations pursuing discontinuous innovation (which takes place when a new or
existing player in an industry changes the rules in an unusual way) might consider
participating in “collaborative dalliances” (Phillips, Lamming, Bessant, and Noke
2006). In “collaborative dalliances”, supply chain partners test radical ideas outside
of their normal relationships. The literature supports the link between collaboration
and innovation in the supply chain. Corsten and Felde (2005) posit that supplier
collaboration has positive effects on buyer performance. Suppliers may contribute to
a firm’s innovation by performing R&D of their own. Moreover, suppliers often have
valuable knowledge of production and fulfilment processes that influence a firm’s
performance. Finally, suppliers can transfer ideas for better products and features
that could enable the buying firm to enhance products (Corsten and Felde 2005).
Supplier collaboration facilitates the sharing of tacit and explicit knowledge and
enhances knowledge creation and innovation spillovers from the supplier (Inkpen
1996). Collaboration reduces purchasing costs by lowering contracting costs,
frequent communication, improved coordination, and acts as a joint approach to
operational problem-solving (Cannon and Homburg 2001). Another study by
Simatupang and Sridharan (2005) found that supply chain members who had higher
levels of collaboration practices were able to achieve better operational performance
and innovation activities. Similarly, Sahay (2003) also argued that collaboration
enables value creation in supply chain activities. The capacity to innovate can be
enhanced through incremental and radical innovations. These innovations can be in
various logistics activities such as new product development, process improvements,
service delivery, inventory management, technology transfer and capacity planning.
Swink (2006: 37) argues that, “the organisation’s ability to collaborate is key to its
innovative success” and upon recognising this, many firms are implementing new

organisational structures, communication technologies and incentive systems in
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order to grow their collaborative potential in important areas. The key to successful
supply chain management is seeking improved inter-organisational relationships
that can enhance innovation. However despite the universality and potential benefits
of supply chain collaboration, few firms have fully benefited from its potential (Cao
and Zang 2011). Consequently, the research is ongoing. The following section reviews

the overall literature in this area.

Supply chain management research in the literature is far reaching and
comprehensive. It examines the role of trust and commitment, the type of
relationships including collaborative versus arm’s-length relationships, level of
collaboration, collaborative communication, information sharing, and performance
outcomes to name but a few. A relationship model designed and tested by Walter
(2003) examined the antecedents and key characteristics of close relationships in a
supply chain. His findings highlight the need for customers to move towards a
relational approach in order to encourage and enable suppliers to participate in
collaborative NPD. In addition, the results suggest that customers benefit from
adopting a strategy of developing a supplier’s trust and commitment. In effect, his
conclusions suggest that supply and purchasing managers should treat suppliers
more like partners than vendors. This was supported by research that was
undertaken by Crook, Ketchen, Combs, and Todd (2008) who suggest that when
independent firms enter into a collaborative relationship with others they can
achieve advantages beyond what could be achieved in an arm’s-length relationship.
Simpatung and Sridharan (2005) retained this focus on supply chain collaboration
when they developed an instrument that set out to measure the extent of
collaboration in the supply chain (where the supply chain comprised the dyadic
relationship of suppliers and retailers). Their findings highlight the need for
customers to move towards a relational approach in order not only to encourage but
also to enable suppliers to participate in NPD. Following on from this research, Kwon
and Suh (2004) attempted to empirically validate the relationship between trust and
commitment in a supply chain context. They concluded that trust is positively related
to asset specificity and negatively related to behavioural uncertainty. Simpatung

(2004) considered constraints in the context of collaborative supply chain. In
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addition, he sought to apply the theory of constraints approach with a view to
overcoming the difficulties with releasing potential benefits in supply chain
collaboration. Fynes, Voss, and de Burca (2005) reviewed the effect of supply chain
relationships on quality performance. Whilst the research undertaken in the context
of supply chain collaboration is broad and far reaching, interestingly, the same gap

surrounding measurement of Cll exists.

2.4 Collaborative Innovation through a Social
Exchange Theory Lens

Collaborative relationships in the B2B context have been studied for nearly three
decades in the industrial marketing literature. The studies have been undertaken
from a range of different perspectives including economic (Coase 1937 and
Williamson 1979), organisational studies (Ring and Van de Ven 1994), sociology (Blau
1964, Emerson 1962) and law (Macneil 1980). Two typologies of B2B relationships
have been identified in the literature, firstly transactional or arm’s-length exchange
and secondly collaborative or relational exchange. Transactional relationships are
characterised by low interdependence, short term commitment, a written contract
outlining pre-agreed terms and conditions, narrow communication channels, and low
trust. Transactional relationships are in effect, pure economic exchanges concerned
with solely the economic exchange of goods and/or services between the parties.
These relationships have in the main, been studied using a TCE theoretical lens
(Williamson 1979). At the other end of the continuum, collaborative relationships are
characterised by continuous reciprocal economic and social exchanges, long-term
relationship orientation, loosely specified terms and conditions, and high levels of
trust and commitment. Generally, the studies of collaborative relationships have
been undertaken using a relational or SET theoretical approach (Homans 1958,

Thibault and Kelley 1959, and Blau 1964).

However, TCE and SET are not the only theoretical frameworks that have been
applied with the aim of gaining a greater understanding of the interactions that occur
in IORs. These frameworks can be conceptualised along a continuum ranging from

economic dependence at one end to a reliance on behavioural rationale at the other
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(Barringer and Harrison 2000). Theories grounded in strong economic rationale
include AT (Eisenhardt 1989), and RBV (Pfeffer and Salancik 1978). In contrast, PET in

common with SET, is also behavioural based (Dwyer and Welsh 1985).

Having reviewed the theoretical frameworks previously applied in the context of
close I0Rs, the researcher decided to adopt the SET lens as being most appropriate
for this research. This reflects the work undertaken by Chang and Taylor (2016), Fang
(2008), Lynch et al. (2016) and others (see Table 2.2).

SET was initially developed to examine interpersonal exchanges that are not purely
economic. The sociologists responsible for the early development of this theory
include Homans (1958), Thibaut and Kelley (1959), and Blau (1964). These theorists
view people's social behaviour in terms of the exchange of resources. Blau defines
economic exchanges as the "voluntary actions of individuals that are motivated by
the returns they are expected to bring and typically in fact bring from others" (1964
91), and he views social exchange as an ongoing reciprocal process in which actions
are "contingent on rewarding reactions from others" (1964: 6). Unlike macro and
micro economic theories which were designed to consider both types of exchange,
SET was designed to examine inter-personal exchanges. According to SET, exchanges
are created and maintained because of a shortage of resources which prompts actors
to engage with one another to obtain valuable inputs. Thus, SET focuses on the social
relations and personal ties between the actors that shape the exchange of resources
and benefits. Personal ties can be viewed as the bonds that result from ongoing
successful mutually rewarding interactions. They are founded on trust, reciprocation
and reward. While its origins are at the individual level, social exchange theory has
been extended to organisational and inter-organisational levels (Aiken and Hage

1968, Jacobs 1974, and Levine and White 1961).

In applying the SET lens several assumptions are made and are outlined in this
section. The organisations in this research are engaging in collaborative innovation
relationships because they both believe that more successful innovation outcomes
will be achieved as a partnership, as opposed to a standalone entity. So, self-interest

is the original motivation. In real terms, the relationship is prompted by a scarcity of
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crucial innovation resources within their own organisation boundaries, for example,
creative resources or technical know-how that is stored tacitly. There is no pre-
determined set of obligations prior to the collaborative innovation relationship. The
ongoing interactions in this relationship are voluntary. For each voluntary exchange
there is an expectation of reciprocity. When this expectation of reciprocity is fulfilled,
the ties between the parties become closer and they engage in more voluntary and
reciprocal exchanges. These exchanges are not only economic but also include social
exchanges which encourages even more voluntary and reciprocal exchanges. This is
self-perpetuating, the more ongoing the voluntary and reciprocal exchanges
become, the closer or friendlier the organisations become, this then generates a
higher level of trust and commitment, which encourages more exchanges. Over time,
as a result of both the closer ties and ongoing exchanges between the organisations,
a long-term orientation of the relationship is adopted. Cll is reflected by ongoing
exchanges in the innovation process including joint communication, joint
information exchange, joint problem solving, joint learning, joint creativity, and joint
social bonding. The definition of Cll will be outlined further in chapter 3. These
exchanges are ongoing and are individually distinguishable, with each one reflecting
Cll. ClIl is a measure of the depth of these exchanges at a point in time. In this
research, the SET framework is adopted in the context of understanding how
different levels of Cll arise in a B2B relationship. The framework pinpoints how the
role of the reciprocal exchanges reflect the development of close relationships but
also the roles played by the existence of trust and commitment between the
partners. Table 2.2 details some of the collaborative research studies undertaken to

date.
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Table 2.2 Collaborative Innovation Research

Author

Type

Country

Theory

Method

Sample
Size

Aspects of
Collaboration

Dimensions of
Collaboration

Findings

Bahemia et al.
(2017)

Supplier and
Customer
Involvement

UK

TCE

Survey

N=205
14% RR

Collaboration
with different
partner types

Breadth
Depth

Positive gains accrue from
opening up the project to
multiple partners.

There is a positive and
direct relationship
between partner newness
and innovation
performance.

Positive and significant
relationship between
breadth and performance
where there is strong
appropriability.

Negative direct
relationship between
depth of openness and
innovation performance.

Baraldi (2008)

Supplier and
Customer
Involvement

Sweden

IMP

Qualitative Case
Study

Customer and
Supplier
collaboration

Breadth

NPD solutions entail
extensive interaction in
customer-supplier
relationships.

NPD solutions cannot first
be conceived and then
implemented, must be
enacted jointly between
user and supplier.
Research focuses on the
role of sales in
customer/supplier
involvement in NPD.

27




Coviello and Customer New Zealand | Open frame, Inductive Customer and The authors use an
Joseph (2012) | Involvement draws on a process method Supplier inductive process method
range of Collaboration to study how six major
theoretical innovations were
arguments developed for B2B
markets by small and
young technology firms.
Three of the six were
successful with the other
three failing. The
successful projects were
distinguished by the
application of customer
participation.
Cao and Supplier USA Relational View | Web Survey N=227 Supply chain Information Reliable and valid scales
Zhang (2011) Extended RBV collaboration sharing for supply chain
Process Goal congruence, | collaboration and
Relations Joint decision collaborative advantage.
making
Incentive
alignment
Resource sharing,
Joint
communication
Joint knowledge
creation
Fang (2008) Customer Not outlined | RET Survey N=143 Customer Participation The author differentiates
Involvement in research involvement as Process dimensions of customer
an information participation: the
source and a co- customer as an
developer information source and
the customer as a co-
developer.
Lawson et al. | Supplier UK RET Web based N=111 Formal and Knowledge There is a non-significant
(2009) Involvement surveys RR = informal sharing relationship between
14.8%
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socialisation
mechanisms
Knowledge
sharing

formal socialisation and
knowledge sharing.
Informal socialisation was
positively and significantly
related to knowledge
sharing.

Formal socialisation was
positively and significantly
related to higher levels of
informal socialisation.
Knowledge sharing was
positively associated with
supplier development
outcomes and in turn with
supplier development
performance.

Improved buyer product
development was
positively related to
financial performance.

Morgan et al.
(2018)

Customer
Involvement

USA

RET

Email survey

N=243

Customer
involvement in
different
activities

Single item
measure

Customer involvement is
positively related to NPD
performance.
Innovativeness mediates
the relationship between
customer involvement and
NPD performance

A firm’s absorptive
capacity positively
mediates the relationship
between customer
involvement and NPD
performance.

A firm's absorptive
capacity positively
moderates the
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relationship between
customer involvement and
product innovativeness.

Mishra and Supplier and Finland RBV Part of “High N=189 Supplier Second order Collaborative competence
Shah (2009) customer Sweden Complementary | Performance involvement collaborative has a significant effect on
involvement Germany theory Survey” Customer competence project performance but
Japan Manufacturing Involvement, measured by first | an insignificant effect on
Korea Survey (2005- Cross functional | order constructs market performance.
USA 2006) teams Supplier and
customer
involvement
Cross functional
teams
Petersen et Supplier USA RET Case Studies N=134 Supplier Intensity of Selection of supplier with
al. (2005) Involvement TCE Survey involvement Involvement the right capabilities and
Organisational Stages of culture to work on project
Design Theory Involvement key positively associated
Network with effective decision
Governance making by project team.
(True regardless of the
stage of involvement).
Where the supplier
assumes high
responsibility involvement
at the design stage is
positively associated with
effective decision making
by project team.
Wagner and Supplier Germany RBV Case Study Collaboration on | Closeness of the Closeness of the
Hoegl (2006) Involvement Switzerland Relational know-how relationship collaborative relationship
Austria projects particularly when the
Collaboration on outcome of the project is
capacity unclear or risky. The
projects degree of supplier

involvement is influenced
by the level of trust and
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commitment between the
parties.

Yli-Renko et
al. (2008)

User
involvement.

USA

RET

Mail survey
Telephone
interviews
Web searchers
Archival data

Closeness of the
relationship

The authors argue that the
impact of customer
involvement on NPD
success depends on firstly:
how dominant the
customer is in terms of
revenues and secondly the
size and relational
embeddedness of the
customer portfolio.

Source: Compiled by Author

Key: Author(s) = cited author(s), Type=partner type, Country =research origin, Theory= research theoretical framework, Method=data collection, Sample size=
number in sample, Aspects of collaboration= characteristics of collaboration being studied, Dimensions of collaboration= Depth/breadth, Findings=findings of

research.
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2.5 Chapter Summary

This chapter defines and outlines the characteristics of innovation. It presents the
key reasons why organisations innovate. It details both the traditional model of
innovation (closed innovation) and the open innovation model and compares both

models from a literature perspective.

This leads to a discussion on collaborative innovation including customer
involvement and supply chain innovation. The chapter closes with a detailed analysis
of SET. This section focuses on the SET framework in the context of Cll. Chapter 3

presents the conceptual framework for the Cll measure.

32



Chapter 3 Defining Collaborative

Innovation Intensity (Cll)

3.1 Introduction
Cll is a second order latent construct. By its nature, this behaviour is not observable

and is therefore reflected in other behaviours referred to as dimensions in this
research. This chapter identifies the dimensions of Cll. Six dimensions including the
degree of joint communication, joint information exchange, joint learning, joint
problem solving, joint creativity and joint social bonding are presented and
discussed. Their place in the literature to date is explored including their roles in
other NPD research studies and finally the characteristics of each dimension are
explored with specific reference to the extant literature that has been published to

date. The next section will define Cll in the context of this research.

3.2 Cll Defined

Cll is the degree (or breadth) to which business-to-business relationship partners
jointly engage in the innovation process. The CIlI construct is abstract and
consequently is not observable. Rather it is reflected by six sub processes or
dimensions. The six sub-processes that reflect Cll are joint communication, joint
information exchange, joint learning, joint problem solving, joint creativity and joint
social bonding. These six sub-processes are observable and vary in intensity. The
measurement of Cll is cross sectional across these six dimensions at a point it time.
For Cll to be high, the firms must be strong in all six dimensions. The following

sections discuss the six dimensions in the context of ClI.
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3.3 Dimensions of ClI

3.3.1 Joint Communication

3.3.1.1 Joint Communication and Relationships

The foundational relationship marketing authors of the 1980s and 1990s, for
example, Webster (1992), highlight the importance of developing close relationships
with customers. Research further indicates that long-term high-quality relationships
with customers potentially enable an organisation to create a competitive advantage
relative to organisations without such relationships (Ganesan 1994). In this regard,
communication plays a vital role in maintaining these relationships (Morgan and

Hunt 1994, and Palmatier, Dant, Grewal, and Evans 2006).

Specifically, poor communication quality not only damages mutual relational
exchange (Mohr, Fisher, and Nevin 1996), but also impedes information exchange
between the partners (Jaworski and Kohli 1993). Hence, researchers have focused on
the provision of actionable guidelines for managers to develop effective joint
communication strategies and programmes (Joshi 2009, Mohr and Nevin 1990, Mohr

et al. 1996, and Paulraj, Lado, and Chen 2008).

In the IOR literature, joint communication is seen as of particular importance within
channel systems. Mohr and Nevin (1990), describe joint communication in this
context as being akin to the social glue that holds the parties together. In the same
vein, Schein (1994) suggests that this communication is the “lifeblood” and
“circulatory system” of an IOR. Mohr and Nevin define joint communication in terms
of intensive relationship building as certain communication facets including
frequency, bi-directionality, format and content. Mohr and Nevins’ definition of joint
communication with reference to relationship building is accepted and supported in
other business literature, with some studies showing that the more successful
partnerships exhibit better joint communication processes (Holden and O’Toole

2004, and Mohr and Spekman 1994).
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Joint communication facets as defined by Mohr and Nevin (1990) are also explored
by other authors in the partnership literature where it is suggested that it is the
quality and the content of communication that is the key ingredient to partnership
success (Anderson and Narus 1990, Pemartin Rodriguez-Escudero, and Manuera-
Aleman 2018). It is also posited that content and quality are strong determinants of
trust development (Morgan and Hunt 1994) which in turn strengthens the
relationship. Another facet, two way or bi-directional communication is also
recognised as critical to fostering and maintaining value enhancing IORs (Anderson
et al. 1994, Mohr et al. 1996, and Schultz and Evans 2002). These characteristics of
joint communication will be further discussed later in this chapter. Table 3.1 outlines
a selection of IOR research studies that demonstrate the importance of joint

communication in the context of B2B collaborative NPD.

Table 3.1 IOR Studies that include Joint Communication

Author Findings

Anderson and Narus (1990) Joint communication is defined as the
formal and informal sharing of information.
The-emphasis is on the quality of
information as opposed to the quantity.

Mohr and Nevin (1990) Joint communication in the channel
context can be compared to the social glue
that holds the parties together.

Mohr and Spekman (1994) To achieve the benefits of collaboration,
effective communication between the
partners is essential. Communication
quality is perceived as a key factor of
partnership success. Quality relates to the
timeliness, accuracy and relevance of the
content communicated.

Kanter (1994) Joint communication is one of the key
dimensions required for successful IORs.

Morgan and Hunt (1994) Timely, relevant and reliable joint
communication fosters trust.

Mohr et al. (1996) Collaborative communication differentially
affects outcomes under various types of
governance. Specifically combining
collaborative communication with low
levels of governance may be a viable
strategy to enhance outcomes.

Hutt, Stafford, Walker and Reingen (2000) Communication across boundary spanners
strengthens co-operative relationships.

Holden and O’Toole (2004) The role of the individual facets of
communication in IOR governance.

Pemartin et al. (2018) The role and effect of the individual facets
of communication on NPD out
comes.
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3.3.1.2 Joint Communication and NPD
The literature is replete with studies that explore and discuss the role of joint

communication during NPD. The studies can be grouped together by different
criteria, one such grouping being different NPD approaches (previously discussed in
chapter 2). These include traditional intra-organisational projects, distributed intra-

organisational projects, and distributed inter-organisational projects.

Communication in traditional product development projects (single firm, one
location) has been studied extensively over the years. These studies incorporate
communication between individuals (Kyriazis, Couchman, and Johnson 2013, and
Massey and Kyriazis 2014), and between functions (Jacobsen, Grunert and
Séndergaard, Steenbekkers, Dekker, and Lahteenmaki 2014, and Tang, Mu, and
Thomas 2015). Findings demonstrate that frequent, bi-directional and quality
communication is crucial to successful NPD outcomes in the traditional closed model

approach.

Distributed, intra-organisational NPD projects (single firm, different locations)
although still carried out by a single firm, are further complicated because
implementation is carried out across different geographical locations (Leenders,
Engelen, and Kratzer 2003, and Suchan and Hayzak 2001). The findings from these
studies suggest that this type of NPD approach creates significant communication
challenges for both team leaders and members. However, frequent, bi-directional
and quality communication is still cited as being crucial in achieving successful NPD

outcomes.

While joint communication in intra-organisational NPD forms the foundation for
communication studies during inter-organisational NPD (crossing organisational
boundaries), joint communication in this context has been shown to pose even more
difficulties including such factors as lack of trust, organisational culture alignment
and even legal issues. The following section will focus on joint communication in NPD

projects in IORs.

Collaboration between suppliers and customers is one form of inter-organisational

collaboration. With this approach, the customer does not only outsource production,
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but also outsources part of the product development to the supplier. The type of
supplier involvement varies, sometimes frequent communication is undertaken
reflecting close collaboration, whereas at other times a more distant relationship
with infrequent communication is formed. Wynstra and Pierick (2000) suggest a
classification of supplier involvement according to the development risk and the
degree of development responsibility held by the supplier. These authors presume
that communication needs also vary as a result of these criteria. If the development
risk is high and the supplier has high development responsibility, frequent,
interactive communication through rich media, such as face-to-face communication,
is recommended reflecting high levels of CII. If the development risk is still high, but
the supplier’s development responsibility is low, less interactive communication is
sufficient, because the supplier needs mainly to comment on what is or not possible
to manufacture, thereby reflecting a low level of Cll. Where the development risk is
low and the supplier takes care of the development quite independently, the use of
rich media and frequent communication is recommended, as the supplier needs to
know exactly what is required. Finally, where the development carries low
development risk and low design responsibility for the supplier, minimal
communication using media of low richness suffices. Wynstra and Pierick (2000)
suggest that firms can adopt an involvement type that best meets their purposes
using this development risk criteria and determine the communication approach that

will deliver the best NPD outcomes.

The joint communication process may be at different intensity levels depending on
the phases of a NPD project, thereby reflecting different levels of Cll. The early
project phases carry a high level of uncertainty and the supplier cannot be given all
the details at once. Moreover, designs may change during the project when new
information becomes available. To reduce any uncertainties that the supplier faces,
Wynstra and Pierick (2000) suggest that joint communication in the early phases of
the product development should be frequent and interactive. Regular face-to-face
communication is best suited in this context. Furthermore, face-to-face meetings are,
according to these authors, the easiest way to check whether both parties have

understood each other correctly. Wynstra and Pierick also stress the importance of
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rapid communication lines, so that product development is not delayed as a result of
inefficient communication. By rapid lines they mean direct contacts, for example,
between the development engineers from both sides. Early supplier involvement has
brought several benefits, improving both project effectiveness, in terms of product
costs and quality, and project efficiency, in terms of development cost and time
(Johnsen 2009, Schiele 2010, and Wagner and Hoegl 2006). Most of the product costs
are formed during the product development phase. Therefore, during this phase the
supplier should have access to all available information. The suppliers can bring their
design and manufacturing knowledge into the design phase, resulting in better
product designs and easier manufacturing. Moreover, the suppliers can identify
potential problems and solutions early, reducing both the time and cost of design
(Sun, Yau, Suen, and Kwok 2010). In addition to early problem solving, supplier
involvement helps product designers understand the manufacturing restrictions and
pay attention to them (Wagner and Hoegl 2006). However, early supplier
involvement does not always lead to success. The results can even be the opposite,
for example, increased development and product costs, lower product performance
and longer than expected development time (Moon, Johnson, Mariadoss, and Cullen
2018). In addition, a lack of communication and trust may lead to unclear agreements
and differing expectations, which complicates collaboration (Sjoerdsma and van
Weele 2015). Outsourcing the design phase is difficult because of high technological
uncertainty connected with the design process. The writing of an accurate agreement
or deciding the correct price poses special challenges as well (Wagner and Hoegl
2006). Moreover, problems arise if the customer fails to communicate its
requirements and expectations to the supplier correctly. In addition, if a clear project
plan and work-packages are missing or the basic principles of collaboration have not
been decided, differing interpretations may develop. If the customer does not have
a well-defined product development process it can be difficult to decide when and
how the suppliers should be involved (Wynstra, Van Weele, and Weggemann 2001).
As demonstrated here, there is a broad range of literature that explores and

discusses the role of joint communication in collaborative NPD.
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Croom (2001) further categorises the interaction processes between the supplier and
the customer. He posits that interaction between companies takes the form of formal
or ad-hoc communication. A formal, more pre-determined communication uses
channels such as team meetings with resident engineers. These formal
communication channels can be described through standard operating procedures.
In contrast, ad-hoc communication is a less formal and reactive form of interaction
and may pose challenges. Officially, ad-hoc communication is quite often handled as
if it does not exist, often resulting in it not being supported. As ad-hoc
communication has been shown to be beneficial, this is not an effective approach.
Table 3.2 summarises the main IOR studies that include joint communication in both

intra-organisational and inter-organisational NPD.

Table 3.2 NPD Studies and Joint Communication

Author Main Findings

Croom (2001) In early supplier involvement it is important that both
structured and ad-hoc processes for the interaction
are developed. A lack of ad-hoc interaction may lead
to failure.

Jacobsen et al. (2014) Both structural and process mechanisms can support
internal communication. Internal and external
uncertainty increases the need for internal
communication. The need for internal communication
is higher in the early stages of NPD.

Kyriazis et al. (2013). The integration of specialist knowledge is at the core
of all best practice NPD processes. In order to achieve
this integration, functional specialists need to
communicate effectively with one another. The role
played by formal and informal communication on
relationship investment and perceived relationship
effectiveness is examined.

Leenders et al. (2003) Team creativity is essential to the performance of an
NPD team. Findings suggest that team creativity
requires a moderate frequency of communication, and
a low level of communication centralisation. A three
factor model including: member proximity,
communication modality and team task structure is
presented that addresses how creativity and NPD can
be managed through effective design and
management of virtual teams.

Massey and Kyriazis (2014) Where different functional managers recognise their
interdependence, they engage in more frequent, bi-
directional communication. This has been shown to
positively influence the quality and effectiveness of
their relationship which can in turn enhance NPD
project success.

Sjoerdsma and van Weele (2015) Findings from this research demonstrate that a closer
relationship allows for greater knowledge transfer
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between partners, more innovative ideas and positive
NPD outcomes.

Wynstra and Pierick (2000) Four types of supplier involvement were defined:
strategic, critical, arms-length and routine.
Communication interfaces for these types were
defined in terms of direction of the information flow,
the communication media used, the amount of
communication, the topics discussed and the
functions involved. The purpose of this classification is
to help companies select a suitable supplier
involvement type and understand the communication
requirements it poses.

Wynstra et al. (2001) This study examines three related critical issues for
supplier involvement in collaborative NPD: (1)
identification of specific processes and tasks for the
broader area of purchasing involvement in product
development (2) forming an organisation that
supports such tasks and (3) staffing the organisation
with people that have the right skills.

3.3.1.3 Collaborative Studies that include Communication
There is a broad range of literature that explores and discusses the role of joint

communication in collaborative NPD. Two such studies are outlined here. The first
study outlined is the seminal work of Gruner and Homburg (2000) whose research is
in the context of user involvement. The second outlined is undertaken by Pemartin
et al. (2018). In contrast to Gruner and Homburg, this research is carried out in the
context of supplier involvement. It is also the most up to date published research that

this researcher could find in the research area of collaborative communication.

Gruner and Homburg (2000) through the combination of field interviews (12 in the
German machinery sector) followed by a survey (1219 respondents with a response
rate of 25.6 percent) identified the key elements of the measure customer
interaction intensity and developed a scale for the measurement of this construct.
The effect of different intensities was then modelled on the outcome variables of
NPD success. Six items of the construct were identified with frequency of meetings
with customers being one. Their findings suggest that the intensity of customer
interaction during the early and late stages of the new product development process
can increase new product success whereas interaction during the medium stages

yields no performance impact.
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The most recent study in this area was undertaken by Pemartin et al. (2018). This
research investigates the impact of the facets of collaborative communication on
NPD outcomes. The facets of communication are defined as: frequency of
communication, formality of communication, and bi-directionality of
communication. Each facet of communication has its own measure (borrowed or
adapted from previous published research). The outcomes of NPD are quality of
product and adherence to budget and schedule. The research focuses exclusively on
communication between organisations as the success of NPD work carried out in
collaboration has been deemed in previous work to depend on how well partners
interact and communicate with one another (Hoegl and Gemienden 2001). Data was
collected using a web-based questionnaire. The initial sample included 2679
companies from diverse sectors. These sectors were chosen because they had been
previously shown to have high innovation and NPD collaboration rates. 207
responses were received indicating a response rate of 7.7 percent. While the
response rate could be interpreted as low, n=207 is considered adequate for the
statistical analysis that was undertaken in this research. Co-variance path analysis
with maximum likelihood (ML) estimation (IBM AMOS 20) was used to test the
hypotheses. Findings were as follows: frequency of communication positively
influences adherence to budget and schedule but does not have a significant impact
on product quality. Formality of communication has no significant impact on either
product quality or adherence to budget and schedule. Reciprocal feedback has no
significant impact on budget and schedule but has a significant impact on product

quality.

3.3.1.4 Key Elements of Communication Measured in Previous Studies
Organisational communication includes many elements. The following elements are

collated from the literature. Communication has at least two parties, a sender and a
receiver, and their communication depends on a relationship. Communicators may
be part of a communication network and depending on the structure of the
organisation or network the direction of communication can be upwards,

downwards or horizontal (Downs and Adrian 2012).
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Frequency of contact between organisations otherwise termed as the timeliness of
communication is discussed in much of the alliance/partnership/NPD literature
(Antoncic and Prodan 2008, and Pemartin et al. 2018). It has been suggested that a
minimum amount of contact is necessary to ensure adequate co-ordination.
However, on the other hand too much contact can overload team members

particularly in the NPD area, perhaps leading to group think.

Formal and informal communication is another facet that is widely discussed in the
literature (Schreiner, Kale, and Corsten 2009, and Tang and Thomas 2015). In formal
communication, the message flows through official, prescribed channels,
determined by the organisational hierarchy or job functions. Formal, more
predetermined communication uses channels such as team meetings and resident
engineers. These formal communication channels can be outlined through standard
operating procedures (Croom 2001). In contrast, informal communication is based
mainly on personal relationships. It is spontaneous, interactive and rich and is often
exchanged interactively (Tang and Thomas 2015). Both formal and informal
communication has been linked to improved NPD performance outcomes (Polat,
Lynne, Akgiin, and Onat 2018). While both types have also been linked to joint
learning, informal communication has been shown to have a greater impact (Tang

and Thomas 2015).

A further classification of joint communication is by media use. Today, much of
organisational communication takes place through electronic media. When choosing
a suitable communication media, media richness theory offers some advice
(Ambrose, Marshall, Fynes, and Lynch 2008). According to Ambrose et al., media
richness theory managers will use communications channels with the appropriate
level of richness for the purpose in hand. This reflects previous findings which
reference the value of face-to-face communication for transmitting messages
containing equivocality, whereas written media is better suited for unequivocal
messages. Table 3.3 summarises the main IOR research studies that include the key

elements of joint communication.
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Table 3.3 Elements of Joint Communication Measured Previously

Author Findings

Antoncic and Prodan (2008) Open and prompt communication is vital for successful IORs.
Poor communication between partners can significantly
undermine relationship performance.

Ambrose et al. (2008) According to media richness theory, managers will choose
communication channels with the most appropriate level of
richness for a given purpose.

Croom (2001) In formal communication, the messages flow through official
prescribed channels.

Downs and Adrian (2012) The book outlines and discusses organisation audits and
encompasses all aspects of communication.

Pemartin et al. (2018) Frequency of communication between partners during the NPD

process is vital to product quality and aids adherence to budget
and schedule for the project.

Polat et al. (2018) This study has a holistic view of team factors to examine their
relationship with team communication. Communication
contributes to technical and practical processes such as learning,
new idea development, and creativity. This paper attempted to
offer a contribution to the technology and innovation
management (TIM) literature by presenting a model for
researchers and project managers to understand potential
interrelationships among team level factors (team autonomy,
stability, member experience, and empowerment), team trust,
and team formal and informal communication in NPD team:s.

Tang and Thomas (2015) This study investigates the influence of different communication
modes on joint learning. Findings suggest that for tasks defined
by exploration, informal or face to face communication is
positively associated with joint learning. In contrast for tasks
defined by exploitation, formal communication is positively
related to joint learning.

3.3.1.5 Summary and Hypothesis
Communication between partners has been identified in the alliance literature as

being key to IOR success (Andersen and Narus 1994, Holden and O’Toole 2004, and
Mohr and Nevin 1990) and the NPD literature as being instrumental in the success of
the NPD development process (Gruner and Homburg 2000, and Pemartin et al. 2018).
Key aspects of communication mentioned in previous studies are the content and
quality (Mohr and Spekman 1994) and modality (Ambrose et al. 2008). For this
research joint communication is defined as an ongoing exchange between both
organisations. It is characterised by the frequency of meetings between the
organisations, regular face- to- face interactions, formal and informal communication
and a high number of people from both organisations being involved. Previous

literature reasoning leads to the following hypothesis:
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H1la: Joint communication is a dimension of ClI.

3.3.2 Joint Information Exchange

3.3.2.1 Joint Information Exchange and Relationships
Information exchange in business relationships can be defined as the expectation by

both parties that information that is useful will be openly shared. This open sharing
of information is evidenced by the willingness of both parties to share important
even proprietary information (Cannon and Perreault 1999). Through the
development of several models and frameworks in the literature including Barratt
(2004), Kauser and Shaw (2004), Mohr and Spekman (1994), and Morgan and Hunt
(1994), our understanding of the meaning and the role of information exchange in
the IOR context has been greatly enhanced. Each of these frameworks and models
adopt a different focus with regards to the construct, with some emphasising the
importance of how and when the information exchange occurs (Anderson and Narus
1990, and Heide and Miner 1992) and others concentrating on the type of
information exchanged (Mohr and Spekman 1994). However, the focus of much of
the extant research is on the content characteristic of the information exchanged

(Mohr and Spekman 1994).

The specific characteristics of information exchange are discussed later in this
chapter. All of these frameworks have one common denominator, that being that
information exchange is an important predictor of partnership success (Sambasivan,
Siew-Phaik, Abidin Mohamed, and Choy Leong 2011). While most partnerships will
display the characteristic of information exchange to some extent, partnerships that
engage in a higher intensity of said behaviour exhibit a higher degree of success (Dyer
and Singh 1998, Mohr and Spekman 1994, and Kwok, Sharma, Singh, Gaur, and Ueno
2018). Partnership success is testified to be: more efficient completion of tasks
through co-operation (Heide and Miner 1992), additional success being achieved in
the maintenance of the partnership (Anderson and Narus 1990), and increased levels

of satisfaction with partnership outcomes (Anderson and Narus 1990, and Morgan
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and Hunt 1994). Table 3.4 summarises the findings of B2B studies that include joint

information exchange.

Table 3.4 IOR Studies that include Joint Information Exchange

Author Findings
Anderson and Narus (1990) Distributor and manufacturer working
partnership, concentrates on the efficacy of
information exchange, as opposed to the
frequency. Information exchange leads to trust
which leads to co-operation.
Barratt (2004) Information  exchange, particularly  the
transparency and quality of the information
flows is critical to supply chain collaboration

success.

Cannon and Perreault (1999) Joint information exchange is one of the key
connectors in buyer-seller relationships in B2B
markets.

Dyer and Singh (1998) Knowledge/information sharing routines lead to
generation of relational rents.

Heide and Miner (1992) Information exchange leads to more efficient
completion of tasks through co-operation.

Kauser and Shaw (2004) Behavioural characteristics including information
exchange are key to the success of international
alliances.

Kwok et al. (2018) In a study of 205 international joint ventures

(based in China), findings show that local and
foreign partners collaborate through information
exchange leading to better performance

outcomes.

Morgan and Hunt (1994) Formal and informal sharing of information
fosters trust which leads to co-operation.

Mohr and Spekman (1994) The systematic availability of information allows

people to complete tasks more effectively
(Guetzkow, 1965), is associated with increased
levels of satisfaction (Schuler, 1979), and is an
important predictor of partnership success
(Devlin and Bleackley, 1988).

Sambasivan et al. (2011) Communication with frequent and relevant
information exchange enhances partnership
success.

3.3.2.2 Joint Information Exchange and NPD
Information exchange during NPD refers to the extent to which partners effectively

exchange critical information pertaining to the product idea, market and
competition, and other issues within the NPD process. Within the early new product

development literature, several studies were undertaken to seek the determinants
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of NPD success. Some studies include a broad range of possible determinants
(Athaide and Klink 2017, Calantone and Cooper 1981, Cooper and Kleinschmidt 1987,
and Montoya-Weiss and Calantone 1994), while others focus on a detailed analysis
of a limited range of key determinants of NPD outcomes, for example, Athaide and
Klink (2009) and Petersen, Handfield, and Ragatz (2003). Intense information
exchange is identified in both the general and specialist studies as a determinant.
Due to the wider objectives of the extant research, no attempt has been made within
these generalist studies to examine how the intensity of the information exchange
affects the success of NPD. Focus within the more specialist studies is on user
involvement in the NPD process with Zirger and Maidique (1990) suggesting that the
development process for NPD success is characterised by frequent and deep
customer interaction at all levels and all through the development and launch

process. Information exchange is a variable of this customer interaction.

In the later product development literature, much still continues to be written
regarding the impact of information exchange on the overall NPD performance
outcomes. In the main, this impact is believed to be positive (Fang 2008, and Foss,
Laursen, and Pedersen 2011). However, Koufteros, Vonderembse, and Jayaram
(2005), suggest that this positive performance impact is not always a given and may
depend on partner type (customer of supplier). Their findings suggest that
information sharing with suppliers negatively affects product innovation and quality.
In contrast, in the user involvement literature, the bi-directional transfer of often
large amounts of information is seen as vital to ongoing collaboration in the NPD

context.

3.3.2.3 Collaborative Studies that include Joint Information Exchange
Several studies were undertaken investigating customer interaction (including

information exchange), for example, Biemans (1991), Gruner and Homburg (2000),
and Shaw (1985). Biemans (1991) investigated the level of interaction in the Dutch
medical equipment industry (n=17), but did not analyse any performance
implications. In the same vein Shaw (1985), through his research in the British

medical equipment industry (n= 34), found that customer interaction was related to
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NPD success. Building on this previous research, Gruner and Homburg (2000)
investigated the impact of customer interaction across different stages of the
development process in NPD. The seminal research of Gruner and Homburg (2000)
unveiled a research deficit regarding customer interaction as a means to improve
new product success. Prior to Gruner and Homburg (2000) previous studies had
provided mainly descriptive data on the impact on NPD outcomes of customer
interaction. In addition, reliable and valid measurement of complex constructs had
not been a primary concern of the studies. Through their empirical research they
developed scales for “intensity of customer interaction”, the “characteristics of
involved customers”, and “NPD success”. These scales were developed by
undertaking a deductive approach to the research and the application of advanced
techniques of measurement development and validation. The research found that
the intensity of customer interaction had an impact on the success of the project

particularly during the early and late stages of the process.

3.3.2.4 Key Elements of Information Exchange Measured in Previous
studies
NPD literature has established a positive link between information exchange and

innovation or NPD performance outcomes. As already outlined, this exchange of
information between the partners reduces uncertainty and allows for successful NPD
performance outcomes (Un, Cuervo-Cazurra and Asakawa 2010). It is also suggested
that the greater the intensity of information exchange between the partners, the
greater the level of NPD effectiveness. The literature is replete with research
outlining various facets of information exchange. As a result information exchange
has been classified through different parameters, for example, types of information

shared, goal(s) of information shared, and level of sharing.

It has been suggested that depending on the different types of information
exchanged that different NPD performance outcomes may be achieved. Content
appears very frequently in the extant literature with many authors citing that the
exchange of sensitive or proprietary information is key to the success of a partnership

(Fang 2008, and McNally and Griffin 2007). Huber and Daft (1987) suggest that closer
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ties result in more frequent and more relevant information exchanges between high
performing partners. By sharing information and by being knowledgeable about each
other's business, partners are able to act independently in maintaining the
relationship over time. The systematic availability of information allows people to
complete tasks more effectively, is associated with increased levels of satisfaction
(Graca, Barry, and Doney 2015, and Schuler 1979), and is an important predictor of
partnership success (Brinkerhoff 2002, Devlin and Bleackley 1988, Du, Lai, Cheung,
and Cui 2012, and Ryu, So and Koo 2009).

Another facet of information sharing that has been explored in the literature is the
relevance of the information exchanged (McEvily and Marcus 2005, and Uzzi 1997).
Both papers posit that for joint problem solving to occur that it is necessary for the
partners to share information that is relevant to the problem. However, in much of
the literature to date the focus has been on the content of the information being
exchanged with most authors citing the exchange of proprietary or sensitive
information between the partners as being key to successful outcomes including NPD
outcomes (Cannon and Perreault 1999, Heide and John 1992, Heide and Miner 1992,
McEvily and Marcus 2005, and Selnes and Sallis 2003). It is posited that increased
levels of this type of information or knowledge sharing between partners can help in
integrated problem solving, take advantage of a partner’s knowledge and expertise

and enhance the resultant products or processes (Takeishi 2001).

3.3.2.5 Summary and Hypothesis
Information exchange has been posited as crucial to the success of partnerships in

the general relationship literature (Andersen and Narus 1990, Cannon and
Perreault 1999, Dwyer et al. 1987, Frazier 1983, Mohr and Spekman 1994, and
Morgan and Hunt 1994). In the main, it is suggested that it is the efficacy as
opposed to quantity of the information exchange that is critical. While it is noted
that all partnerships display the information exchange characteristic, it is
suggested that partnerships that have a higher intensity of information exchange
on the critical issues tend to have greater partnership success (Mohr and

Spekman 1994). Following an NPD literature review, two types of studies have
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been identified regarding the determinants of NPD success both generalist and
specific research studies (Gruner and Homburg 2000). The generalist and specialist
research studies both identify information exchange as a key determinant of NPD
success. Prior to Gruner and Homburg (2000), most research was descriptive with
little attention paid to measurement development or validation. Through their
empirical research, they addressed the then research gap surrounding the link
between the intensity of information exchange and NPD success and the impact of
the characteristic of customers involved in the NPD. For this research joint
information exchange is defined as the ongoing sharing of information between both
organisations. The intensity of joint information exchange is characterised by the
sharing of information both freely and frequently between partner organisations, the
sharing of information with a partner if this information (including proprietary
information) is of value to them, and by being able to contact anybody in one’s

partner organisation. Previous literature reasoning leads to the following hypothesis:
H1b: Joint information exchange is a dimension of CII.

3.3.3 Joint Learning

3.3.3.1 Joint Learning and Relationships
Organisational learning can be defined as a psychological process that exists at

various levels of the organisation (Bontis, Crossan and Hulland 2002, and Crossan and
Bedrow 2003). Crossan and Bedrow define the joint learning process as involving
knowledge acquisition, information distribution, information interpretation and the
creation of organisational memory. They suggest organisational relationships are an
effective way to acquire new knowledge, thereby enhancing the success of the
organisation. However, these relationships are not without risk, because either party
can opportunistically use the IOR framework to exploit their partner’s expertise,
otherwise termed as self-interest seeking with guile by one of the partners (Hennart
1991, Khanna, Gulati, and Nohria 1998, Kogut 1991, Pisano 1989, and Williamson
1991). Consequently, the potential for conflict is ever present. Much of the IOR
literature has focused on this potential for opportunism and has adopted the TCE

lens to examine and explain this aspect. The TCE lens is a narrow one and has been
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criticised by many scholars, as it does not capture the social exchanges and
management relationships that exist between partners during the formation and
post formation phases of IORs. Consequently, it does not capture all the variables

that are inter-woven in joint learning in the IOR context.

The extent to which joint learning between partners is achieved is dependent on each
organisation’s absorptive capacity and on the transparency and co-ordination
strategies that are adopted by the partnership (Cohen and Levinthal 1990, Lane and
Lubatkin 1998, and Ring and Van de Ven 1994). While it has been shown that the
extent of absorptive capacity that exists in each organisation will determine the
extent of joint learning achieved by the partnership, low transparency and non-
cooperative behaviour will hinder this joint learning. In addition, joint learning has
proven to be complicated because often the knowledge that is being exchanged is
tacit (Polyani 1948). As this knowledge tends to be embedded in context specific
relationships (Granovetter 1985), joint learning has proven extremely difficult to
achieve. It has been shown that mutual respect and a willingness to accommodate
each other’s values and beliefs is required to facilitate joint learning in relationships.
General Motors and Toyota demonstrated the challenges with General Motors
struggling to transfer Toyota’s manufacturing capability without questioning its own
fundamental operating philosophies (Inkpen 1996). A harmonious relationship will
enhance management effectiveness by reducing conflicts that arise due to structural
and cultural differences. A partner who adopts a cooperative mode of behaviour is
more likely to comply with the rules and discipline necessary to achieve the goals of
the alliance. As some studies of learning in relationships indicate, the complexities of
inter-firm learning underline the need to consider the dynamic interaction and
exchange processes that facilitate this higher-level phenomenon (Doz 1996,

Nooteboom 2000, and Steensma and Lyles 2000).

The learning relationships in which partners engage in joint learning constitute an
important category of all IORs, for example, Bstieler and Hemmert (2010), Brettel
and Cleven (2011), and Yan and Dooley (2014). In much of this research, it is argued
that organisations that wish to share critical information or know-how with their

partner must first understand where the relevant information or know-how resides
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and who within the partner organisation possesses it (Dyer and Singh 1998). Close
personal interaction between the partners enables individual members to develop
this understanding. Joint learning is then contingent upon the exchange environment
and the mechanisms that exist between the partners. Urban and von Hippel (1988)
argue that close and intensive interaction between individual members of the
partnership acts as an effective mechanism for joint learning. Therefore, joint
learning success rests upon an iterative process of exchange between the partner
organisations and the extent to which the members of both organisations have direct
and close contact with each other (Arrow 1994, and Badaracco and Badaracco 1991).
A Social Exchange approach provides the basis for such interaction. Building on the
work of Selnes and Sallis (2003), for this research joint learning is defined as an
ongoing process between organisations, where by adapting formal and informal
interactions (1) partners share knowledge, (2) jointly make sense of this knowledge
and (3) jointly integrate this knowledge into relational memory. High intensities of

Cll are reflected by high intensities of joint learning.

3.3.3.2 Joint Learning and NPD
In the literature, NPD is defined as a knowledge intensive activity (Goffin and Koners

2011), and as such, it is suggested that sustained improvement in NPD is dependent
on knowledge transfer or ongoing joint learning between organisations (Cousins,
Lawson, Petersen and Handfield 2011). This joint learning has been shown to change
the way in which organisations approach problem solving which in turn helps them
to avoid repetition of the same errors in the NPD process (Goffin and Koners 2011).
However, the literature also finds that organisations are finding it difficult to learn
from the NPD process and are in many cases repeating the same mistakes in

subsequent projects (Michael and Palandjian 2004).

One of the main barriers to successful joint learning in NPD is that much of the
knowledge generated is tacit, it is difficult to transfer, is connected with doing and is
dependent on the interaction between individuals from both organisations (Goffin
and Koners 2011, Mascitelli 2000, and Sarin and McDermott 2003). There has been

much discussion in the literature surrounding the key role of tacit knowledge transfer
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in successful NPD (Thomke and Fujimoto 2000), it is also recognised that the
underlying processes for knowledge creation and dissemination in NPD are not well
understood. Consequently, this knowledge creation and dissemination is proving
difficult to achieve (Frank and Ribeiro 2014). However, one proposal in the literature
that has been shown to be successful in this context, thereby, leading to successful
innovation, is the employment of NPD teams (Akgiin, Lynn, and Yilmaz 2006, Bstieler
and Hemmert 2010, and Sarin and McDermott 2003). NPD teams are organisational
work groups where individuals from diverse personal and organisational
backgrounds come together for a limited time period. The team then works in close
collaboration towards the creation, design, development and marketing of a new
product(s) (Hyung-Jin Park, Jong Won Lim and Birnbaum-More 2009). In the context
of inter-organisational collaboration, the team does not have to be a structured
formal group but may manifest itself as a loosely connected network of individuals
based in either organisation. The goal of these individuals is the superior marketplace
success of this new product. As widely noted in relevant academic and popular
literature one factor of NPD teams which can be applied to this inter-organisational
network of individuals is that the knowledge acquired by an individual within the
network, transcends beyond the individual mind and becomes a collective property
that facilitates the mission of the group. This team learning is dependent on the
interactions between individuals (Joshi, Sarker, and Sarker 2007) with tacit
experience being transferred through regular informal or formal interactions. Table

3.5 summarises research findings linking joint learning and NPD.

Table 3.5 NPD Studies and Joint Learning

Author Findings

Akgiin Lynn and Yilmaz (2006) The study purports to develop and empirically test a
model of the team learning process and the teams
impact on team performance in new product
development teams.

Bstieler and Hemmert (2010) Team and individuals learn through trial and error
that is brought about by numerous interactions
between members.

Frank and Ribeiro (2014) This research presents a comparison of 14
knowledge transfer models. The comparison is based
on content analysis. The main contribution of the
study is the proposition of a new knowledge transfer
model that integrates previous models so as to
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provide a more complete and consistent knowledge
transfer framework.

Goffin and Koners (2011) NPD is a complex activity that is dependent on
knowledge generation and learning. Much of the
knowledge generated is tacit, and is difficult to
express. It is also connected with problem solving.
Joshi et al. (2007) Findings indicate that members of NPD teams
transfer significant knowledge through extensive
interaction with other team members.

Lawson et al. (2011) A combination of a firm’s technical capabilities and
an increase in joint learning leads to improved NPD
and financial performance.

Mascitelli (2000) The ability to create a stream of revolutionary new
products can represent a sustainable competitive
advantage for firms in almost any industrial sector.
This research suggests that successful NPD,
especially breakthrough innovations result from the
harnessing of tacit knowledge. This tacit knowledge
rests with the individual and project teams. Tacit
knowledge lies beneath the surface of conscious
thought and is accumulated through a lifetime of
experience, experimentation, perception and
learning by doing.

Michael and Palandjian (2004) Organisation learning is believed to be critical to the
competitiveness of the firm.
Sarin and McDermott (2003) Study of 229 members (n=229) from 52 high-tech

NPD projects, empirically demonstrates that team
learning has a strong positive effect on
innovativeness and speed to market of new
products.

Thomke and Fujimoto (2000) In this study the authors propose a link between
problem solving and/or knowledge transfer and NPD
performance.

3.3.3.3 Collaborative Studies that include Joint Learning
Few studies have investigated the relationship between joint learning and NPD

outcomes. In fact, following an overarching literature review only one study could be
found that empirically investigated this relationship. This research study was
undertaken in 2003 by Sarin and McDermott. The research investigates intra
organisational learning and the specific NPD outcomes: speed to market, and level of
innovation introduced to the new product. The study was undertaken in the high-
tech industry and consisted of two phases. In phase one nine organisations
participated, with 26 in-depth interviews being carried out with NPD managers, NPD
team leaders, and team members. In phase two, a survey instrument was
administered to 246 individuals from 64 new product development teams. The

findings statistically show that joint learning within NPD teams has a significant
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positive relationship with speed to market and the level of innovation added to the

new product being developed.

3.3.3.4 Key Elements of Joint Learning Measured in Previous studies
Joint learning in research studies to date is often viewed from both the knowledge

based and learning based views of the organisation. The knowledge-based view
depicts an organisation as storerooms of competencies and knowledge (Grant 2002,
and Kogut and Zander 1996), whereas the learning based view is focused on the
acquisition of knowledge with a view to the development of firm specific capabilities.
Both knowledge and learning theorists recognise that the success or failure of joint

learning in any alliance may be impacted by the characteristics of knowledge.

Joint learning can be characterised into two categories: degree and type. The degree
of inter-organisational learning can be viewed as the amount of knowledge and
information that partners need to share and receive. It has been argued in the
literature that organisations capable of effective joint learning through knowledge
transfer are more productive than organisations that are less capable of knowledge
transfer (Argote 2012, Hansen 2002, and Kogut 2000). Other potential benefits of
joint learning include advanced capabilities, creation of new resources (Khanna,
Gulati, and Nohria 1998) and improved productivity and innovation (Hitt, Bierman,
Shimizu, and Kochar 2001). Joint learning can be characterised as tacit and explicit

(Collins 2010).

Explicit learning is easily codifiable and as such can be transferred easily, for example,
in the form of written procedures (Kogut and Zander 1992). On the other hand, tacit
learning is difficult to transfer, relates to doing and is dependent on the interaction
between individuals in both organisations (Dyer and Singh 1998). It has been
suggested in the literature that both metaphors and stories can aid in tacit joint
learning. It is argued that metaphors aid in the transfer of tacit knowledge because
they can communicate meaning where no explicit language is available, especially
regarding complex and ambiguous experiences (Maravihas and Martins 2019). One

of the reasons that it is claimed that metaphors can express what is not easily

explainable is that firstly, metaphors can generate new meaning, secondly, that they
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can render vague abstract ideas tangible and finally, because of their promotion of
different ways of thinking, it is suggested that their use helps people to explain and
understand complex organisational phenomenon. Central to the argument
concerning the transfer of tacit knowledge using images is that it allows for the
communication of a process. This matters because tacit skills are about capabilities,
they are a process, and they are about doing things. Combining the importance of
the articulation of tacit skills between both organisations in joint learning during NPD
and the argument put forward by the literature regarding the success of metaphors
and stories in the achievement of this articulation, the use of metaphors and stories
has been identified as a measurement item of the joint learning process for this
research. The utilisation of knowledge sharing routines has been identified as a
method of facilitating tacit knowledge transfer and therefore joint learning. The
shared routines represent the organisational memory and the transfer of the learning
is being achieved through the use of the shared routines. Consequently, the use of
shared routines has been adopted as a measurement item for this research. IORs
vary in terms of their learning capabilities and thus some relationships perform
better because they have developed appropriate learning mechanisms. Cannon and
Perreault (1999) refer to these as operational linkages. It is argued in the literature
that sometimes joint learning or transfer of knowledge is not effective because the
receiving organisation is not equipped to understand what is being transferred. The
use of a common vocabulary in relation to the project should facilitate effective joint
learning. Therefore, the use of a common vocabulary has been adopted as a
measurement item for joint learning for this research. This common or unique
language goes beyond the language itself; it addresses the subtleties and underlying
assumptions that are the crux of day to day interaction within any collaboration. It
facilitates people’s ability to gain access to others and to their knowledge and it
allows for the evaluation of the likely benefits of exchange and combination of this
knowledge. It provides a medium in which participants understand each other and
facilitates the building of a common vocabulary. In this regard, it not only helps share
ideas but also enhances the efficiency of communication between people with
similar background or practical experience. Accordingly, a unique language will help

engage the parties to actively engage in joint learning.
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3.3.3.5 Summary and Hypothesis

Organisational learning is a multi-level phenomenon with inter-organisational
learning being facilitated through the forming of relationships. Joint learning is
contingent upon the exchange environment with Urban and von Hippel (1988)
arguing that close and intensive interaction between members of the partnership act
as an effective mechanism for joint learning. NPD is recognised in the literature as a
knowledge intensive activity (Goffin and Koners 2011) with some researchers
suggesting that improvement in NPD is dependent on ongoing joint learning between
organisations (Gupta and Wilemon 1996, and Takeuchi and Nonaka 1986). The
literature suggests that one of the main barriers to joint learning success in NPD is
that much of the knowledge generated is tacit, which is difficult to transfer, is
connected with doing and is dependent on the interaction between the individuals
from both organisations (Dyer and Singh 1988, Goffin and Koners 2011, Mascitelli
2000, and Sarin and Mc Dermott 2003). One proposal in the literature identifies the
utilisation of NPD teams as driving tacit knowledge transfer success (Akgin et al.
2006, and Bstieler and Hemmert 2010). The key elements of joint learning are
identified in the literature as follows, the use of metaphors and stories (Goffin and
Koners 2011), the use of knowledge sharing routines (Dyer and Singh 1988), and the
adoption of a common vocabulary (Madhaven and Grover 1998). For this research,
Joint learning is the development of new knowledge through ongoing interaction
between the partners. The intensity of joint learning is characterised by the
development of new knowledge through the adoption of knowledge sharing routines
and a common language that is unique to the partner relationship. Previous literature

reasoning leads to the following hypothesis:

H1lc: Joint learning is a dimension of ClI.

3.3.4 Joint Problem Solving

3.3.4.1 Joint Problem Solving and Relationships
Shared participation is one of the concepts that is mentioned repeatedly in the

literature in relation to collaboration (Cannon and Perreault 1999, Heide and Miner
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1992, McEvily and Marcus 2005, Schleimer and Shulman 2011, and Selnes and Sallis
2003). Some authors write of shared responsibilities (Cannon and Perreault 1999,
Heide and Miner 1992, McEvily and Marcus 2005, Schleimer and Shulman 2011, and
Selnes and Sallis 2003), others of shared decision making (Schleimer and Shulman
2011, and Dwyer, Schurr, and Oh 1987), some of shared planning (Andersen, Lodish,
and Weitz 1987, Bstieler and Hemmert 2010, and Dwyer, Schurr, and Oh 1987), and
even more of joint problem solving (Akglin, Lynne, and Yilmaz 2006, Cannon and
Perreault 1999, Heide and Miner 1992, Kumar, Banerjee, Meena, and Ganguly 2016,
McEvily and Marcus 2005, and Mohr and Spekman 1994). According to these studies,
all these facets of sharing to different degrees can be observed in any collaborative
undertaking. IOR problem solving has also been defined as the degree to which the
parties to an exchange share the responsibility for maintaining the relationship itself
and for whatever problems that arise during the relationship (Heide and Miner 1992).
Such arrangements typically include routines for troubleshooting, thus enabling the
resolving of any difficulties as they arise. Through problem solving, exchange
partners develop relationship specific norms and specialised language, allowing for
the successful transfer of complex chunks of tacit knowledge (Hansen 1999). Problem
solving arrangements greatly enhance the learning that occurs in exchange
relationships because, rather than exiting the relationship when there is a problem
with the NPD project, either technical or relational, the parties work through the

difficulties and receive direct feedback about activities and operations.

3.3.4.2 Joint Problem Solving and NPD
During NPD in an IOR, the use of inter-organisational teams is often employed. Inter-

organisational teams are composed of representatives from both organisations. A
potential advantage of using inter-organisational teams is the integration of
knowledge that is unique to each organisation, through successful Interaction,
leading to joint solutions that neither party would have found on their own. However,
this advantage depends on the degree to which the knowledge within the team can
be successfully shared. Misunderstandings can arise and valuable time may be
wasted (Hagel and Brown 2005). Members of inter-organisational teams can succeed

in overcoming these coordination losses by engaging in joint problem solving, which
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provides a forum for interaction among team members and facilitates a middle
ground from which to move forward with the project. Joint problem solving in IOR
teams is defined as a process of ongoing mutual effort that the partners undertake
to diagnose and overcome obstacles that are blocking project effectiveness (Narus
and Anderson 1995). This process enables members of inter organisational teams to
coordinate functions and work out problems “on the fly’”” thereby not only enriching
the partnership with new solutions and new combinations of ideas (Uzzi 1997) but

also speeding up the NPD.

3.3.4.3 Collaborative Studies that include Joint Problem Solving
Only one empirical NPD collaborative study was identified that incorporates joint

problem solving. This research was undertaken by Bstieler and Hemmert (2010), with
their research examining factors including joint problem solving that supports
learning and time efficiency on inter-organisational project teams in new product

development partnerships.

Their findings suggest that joint problem solving is particularly important for both
learning and time efficiency within NPD. They additionally argue that to achieve
optimal outcomes in collaborative NPD projects, such behaviours as joint planning

and joint responsibilities also appear to be vital for successful collaboration

3.3.4.4. Key Elements of Joint Problem Solving Measured in Previous
studies
The first key element of joint problem solving outlined in the literature is the

provision of the opportunity to try, experiment, make mistakes, and then seek
feedback from each other. It is suggested that such engagement in joint problem
solving early in projects is critical to IOR project team success. Learning from the
experiences of partner firms at the start can have a significant impact on the course
and success of the collaborative NPD project. If the partners participate significantly
in decisions and actions, joint problem solving will not only reduce information
asymmetry, but will also generally ensure the buy-in of all partners (Saxton 1997). As
a result, values and objectives of partners will be mutually understood and

intertwined and will foster even more joint learning. Joint problem solving also
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means not cutting corners but rather carrying out the development task faster in the
long-term by drawing on the knowledge and skills of the involved partner firms to

solve development problems.

3.3.4.5 Summary and Hypothesis
The extant literature suggests that specific joint problem solving behaviours such as

joint planning and joint responsibilities reflect collaborative innovation within the
firm. For this research joint problem solving is defined as an ongoing exchange
between both organisations in an attempt to resolve any problems that arise. The
intensity of joint problem solving is characterised by the partners supporting each
other’s objectives, by both partners making suggestions regarding the NPD project,
by applying joint goals, and engaging in both joint decision making and joint planning.
By the partners treating the problems that arise throughout the partnership as joint,
and by adopting unique troubleshooting routines thus finding solutions. Previous

literature reasoning leads to the following hypothesis:

H1d: Joint problem solving is a dimension of CII.

3.3.5 Joint Creativity

3.3.5.1 Joint Creativity and Relationships
Scholarly attention to creativity and innovation has increased dramatically over the

past 30 years, resulting in these closely related phenomena emerging from the
shadows of organisational behavioural scholarship into the mainstream literature

(Sarooghi, Libaers, and Burkemper 2015).

Creativity has always been at the heart of human endeavour. Aligned with
innovation, which can be defined as the creation of unexpected value, it is now seen
as pivotal to organisational performance. With the shift to knowledge economies
worldwide, there is vast interest in creativity and innovation in the workplace.
Creativity is the process of delivering novel, appropriate ideas in any realm of human
activity, from science to the arts to education to business to everyday life (Amabile

and Pratt 2016). The ideas must be novel, that is, different from what’s been done

59



before, but they can’t simply be bizarre, that is, they must be appropriate for the
problem or opportunity presented (Koen, Ajamian, Boyce, Clamen, Fisher,
Fountoulakis, Johnson, Puri, and Seibert 2002). Group or team creativity closely
reflects the definition of individual creativity and is defined once again as the process
of delivering novel and useful ideas concerning products, services and processes by
a team of individuals working together (Wang, Kim, and Lee 2016). “Individuals
working together” is the key element of this definition. Finally, organisational
creativity is defined as the conception of valuable new products, services, ideas,
procedures, or processes by persons working together in a complex social system
(Gupta and Banerjee 2016). Specific ways to enhance joint creativity have been
identified at the micro level in the workplace, including: specific leadership styles,
enough autonomy in day to day activities (Dong, Bartol, Zhang, and Li 2017) and
constructive feedback (Zhou 2008). At the macro level, organisational creativity
requires organisations to set up an environment and systems that increase the
number of ideas generated. Creativity has been seen to flourish in organisations that
support open ideas, these organisations inspire people and create innovative
products and/or services (Rozman and Kovac 2015). This research is concerned with
joint creativity as a reflection of CII. Joint creativity is a process of creating useful new
ideas and novel solutions through ongoing exchange when working together. In
contrast, innovation is defined as the successful exploitation of new ideas: it is the
profitable outcome of creativity; it involves the application of products, services,
procedures or processes in a specific context. In the world of organisations, lack of
either creativity or innovation is seen as leading to an organisation standing still and
unable to meet change. However, achieving creativity and innovation within an
organisation is not easy, creativity cannot be turned on and off on demand, and
innovation does not occur in a vacuum. Effective organisational strategies and
frameworks need to be put in place to encourage both processes (Martins and
Terblanche 2003).Table 3.6 outlines examples of IOR studies that include joint

creativity.
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Table 3.6 IOR Studies that include Joint Creativity

Author Findings
Dong et al. (2017) Transformational leadership fosters team creativity
partially through its impact on knowledge sharing.
Gupta and Banerjee (2016) Defines group and organisation creativity.
Koen et al. (2002) The creativity and innovation process is defined by three

distinct sections: the fuzzy front end (joint creativity),
NPD process and the commercialisation process.

Martins and Terblanche (2003) Organisational characteristics that foster creativity
include: entrepreneurial mind set, freedom or
autonomy, risk taking, teamwork, marketing
orientation, decision-making, and flexibility.

Rozman and Kovac (2015) Focus is on three creativity and innovation processes:
individual creativity, organisational creativity processes
and the management of creativity.

Sarooghi et al. (2015) Examines the relationship between creativity and
innovation.

3.3.5.2 Joint Creativity and NPD

An increasing number of researchers from a range of research areas, for example,
strategic management, technology and innovation management, strategic
networking, and organisation management, find that joint creativity in the context
of NPD, strengthens the competitiveness of firms that operate in dynamic
environments (Bicen and Johnson 2016, Bahemia, Squire, and Cousins 2017). For
example, collaboration with external partners can result in new ideas and knowledge
for NPD (Lawson, Krause, and Potter 2015) and can allow firms access to the
complementary assets needed to turn a new product into a commercial success
Brettel, and Cleven 2011). The open innovation paradigm, advocated by (Chesbroug,
(2003), suggests that product success stems from the employment of the right mix
of internal and external resources. It is his view that organisations can go it alone but
that they can also benefit from another organisation’s resources as well as from
other organisation’s usage of their resources. In this way they can use the creative
minds of people outside of their own organisation. The challenge is building and
managing innovative inter-organisational processes to achieve this (Li, Eden, Hitt,

and Ireland 2012).

Some research argues for the use of teams in new product development. This
approach has been associated with higher process performance, with increased

speed of development, with overall project success, and organisational performance
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(Shan, Song, and Ju 2016). The positive influence that the use of teams has on
increasing the speed to market and project success in new product development can
be explained by the greater information diversity made possible by wide involvement
(Tang et al. 2015). Tang et al. suggest that this diversity of information is taken into
consideration in NPD decision-making, which in turn leads to greater problem-solving

creativity. Table 3.7 summarises the main NPD studies that include joint creativity.

Table 3.7 NPD Studies and Joint Creativity

Author Findings
Bahemia et al. (2017) Relates the construct “newness” to creativity and
innovation. Links creativity and innovation to competitive
advantage.
Bicen and Johnson (2016) Suggests that technological advancement and the

development of new and creative products are key driving
forces of economic growth.

Brettel and Cleven (2011) Based on Kitchell’s (1995) Innovation Adoption model.
This model argues that an organisation’s cultural norms
strengthen its capacity for collaboration. Collaboration
leads to better NPD performance outcomes.

Li et al. (2012) This research suggests that a governance structure be
used to balance the tension between knowledge sharing
and knowledge leakages.

Cousins et al. (2015) Findings suggest that the relational rents, in the form of
improved product and project performance attained from
supplier development activities in NPD are not achieved
directly but rather indirectly, via improvements in the
supplier’s creative and technological capabilities.

Shan et al. (2016) Empirical study. N=103. Suggests inverted u-shaped curve
between functional diversity and new product creativity
relationship with the relationship being stronger when
project uncertainty is high.

3.3.5.3 Collaborative Studies that include Joint Creativity
Multi-level empirical studies in creativity are rare in the literature with several calls

being made for such studies in the last ten to fifteen years (George 2007 and
Leenders et al. 2003). As a result, Bissola, Imperatori, and Colonel (2014) undertook
a large-scale experimental study of multi-level creativity involving 119 groups, each
consisting of teams of 11 undergraduates, with each team developing a new product.
Data collection was by means of questionnaires, direct observation, and semi-
structured individual self-assessments by participants. A total of 1358 people were
involved. A combination of correlation analysis and cluster analysis was undertaken

for the statistical analysis.
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The research confirms the combined importance of both individual creativity and
team composition in sustaining the creative performance of NPD teams. In addition,
it provides useful evidence for the design of NPD teams to foster creative
performance. The findings of the research suggest that different combinations of
individual traits and collective processes combine and interact enabling a similar level
of creative performance from different configurations of individual and team
elements. The research did not demonstrate any single team composition that
constantly generated creative and novel solutions. Rather, it suggests that various
team configurations, based on team composition and interpersonal interactions
including coordination, control and diversity management processes, can be

effective in achieving joint creativity.

The research introduces different multi-dimensional measures of team creative
performance, relevant to the generalisation and comparison of the research results.
In addition, it offers several guidelines for the design of “organisational NPD teams”
through the combination of diversity and interpersonal management, as well as co-

ordination and control processes.

3.3.5.4 Key Elements of Creativity measured in Previous Studies
The literature is replete with research on all aspects of creativity including theoretical

models, levels of analysis including how each level of analysis is inter-linked, and

finally determinants that influence all levels of creativity.

Six models of creativity are outlined in the literature to date. These six frameworks
are well adopted within the field of creativity and innovation in the work
environment. Some have received more empirical support than others, but they all
emphasise the role of different determinants of either creativity or innovation.
Perhaps the major drawback of these frameworks is that each one either centres on
idea generation or the implementation of ideas. Furthermore, although different
levels of analysis are considered in each framework, some put more emphasis on the
individual level of analysis (model of individual creative action) while others are more

concerned with the team level (input-process-output model).
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Studies are organised by four levels of analysis including: individual, team,
organisation and multi-level. Studies at the individual level can be summarised under
three sub-headings, including, individual factors, task context and social context with
further sub-categorisations under each heading (Anderson, Potocnik, and Zhou
2014). Notable advances have been made at the team level of analysis in the last
fifteen or so years. This can be attributed in no small way to two theoretically driven
meta-analysis studies that have been published at this level (Hllsheger, Anderson,
and Salgaldo 2009 and Rosing, Frese, and Bausch 2011). Although it has to be
recognised that there remains a much larger body of research at the individual-level
of analysis, research into workgroup and/or work-team creativity and innovation is
of particular value in today’s competitive environment. Particularly as organisations
have unquestionably moved to more team-based structures and are much more
reliant on teams to develop and implement novel and useful solutions. These studies
can be grouped under team structure and composition, team climate and processes,

and finally, team leadership.

The organisation level of analysis is structured under the following headings:
management related factors, knowledge utilisation and networks, structure and
strategy, size, resources, culture and climate, external environments and innovation
diffusion. Many studies have been published in the last ten years at the organisation
level of analysis of creativity and innovation. These studies seek to give clarity to the
role of diverse organisational and external environmental factors at this level. It is of
interest that some of this research provides a full and conceptual explanation of the

link between individual creativity and organisation creativity.

Early studies in creativity focus on the individual’s personality traits, cognitive
abilities such as linguistic ability and mental flexibility that are believed to be
associated with successful creativity (Amabile 1988). Building on this research, other
scholars have investigated and attempted to understand the relationship between
individual and team and/or organisational or IOR creativity (Amabile 1997). Emphasis
has been placed on the link between the individual, team and organisational

creativity (Woodman et al. 1993).
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As a result of this previous work, several factors have been suggested that influence
organisational creativity: organisational climate, leadership style, organisational
culture, resources and skills and structures and systems of an organisation.
Organisational climate is seen as key, with most creativity scholars suggesting that a
climate of participation and freedom of expression encompassing performance
standards being the most effective climate to drive organisational creativity.
Reflecting this work (Feurer, Chaharbaghi, and Wargin 1996) developed an
organisation creativity approach (based on his work with Hewlett Packard) with the
following steps:

e Interaction but with small barriers

e Constant stimuli

o Freedom to experiment without blame

e The opportunity to build on past ideas
Many creativity scholars believe that a participative leadership style is conducive to
creativity whereas more autocratic styles are likely to diminish it. A leadership vision
is therefore focal to managing creative individuals. It is suggested that leaders must
effectively communicate a vision that promotes and facilitates creativity through all
available channels thereby constantly encouraging others to think and act creatively
(Cook 1998). To achieve these goals it is also posited that leaders need to possess
certain characteristics in order to develop conditions under which organisational
creativity can flourish the most imperative one being the ability to form effective
work groups (Amabile and Gryskiewicz 1989). These teams or work groups are

discussed separately below.

It is suggested that the use of teams generates a greater variety of information to be
taken into consideration in new product development decision making, which in turn
leads to greater problem solving creativity (Griffin 1997). More recent research by
Bissola, Imperatori, and Colonel (2014) has investigated the variables that lead to
successful creativity in cross functional teams. Their findings have contributed to the
creativity literature in some unexpected ways. In line with previous literature in the
area, firstly, they find that individual creativity positively contributes to the overall

creative performance of NPD teams (Bharadwaj and Menon 2000, and Pirola-Merlo
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and Mann 2004). They then investigated the other variables that lead to successful
team creativity and find, that success is not only driven by individual creativity. Their
findings suggest that success is driven by different sets of individual traits and
collective processes that are combined and interfaced through collaboration, thus
enabling similar levels of performance from different configurations of individual and

team constituents.

3.3.5.5 Summary and Hypothesis

Both creativity and innovation are key processes in maintaining competitive
advantage in the current global environment. While creativity and innovation are
closely linked, they are also separate processes within their own right. Creativity is
the generation of novel and valuable ideas and innovation is the successful
exploitation of these ideas. Effective organisational strategies need to be

implemented to encourage both processes.

To date six models of creativity are outlined in the literature. Research has been
undertaken at four levels of analysis including individual, team, organisational and
multi-level. Within these studies several factors have been investigated for example
at the organisational level: climate, leadership style, organisational culture, resources

and skills and structures and systems of an organisation.

It is no surprise that several creativity studies have been undertaken in the context
of NPD. A common theme in these studies is the social nature of creativity especially

in the context of cross functional teams.

For this research joint creativity is defined as the creation of new ideas and the
generation of novel solution through ongoing exchange. The intensity of joint
creativity is characterised by new ideas being created and novel solutions being
generated through the partners working together. Previous literature reasoning

leads to the following hypothesis:

H1d: Joint creativity is a dimension of ClI.
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3.3.6 Joint Social Bonding
3.3.6 1 Joint Social Bonding and Relationships

Business studies, especially marketing research, have examined the role of social
bonding in IORs (Barnes, Leonidou, Siu, and Leonidou 2015). Several studies, for
example, Carey, Lawson, and Krause (2011), and Krause, Handfield, and Tyler (2007)

link joint social bonding to performance outcomes.

Social bonding for this research is defined as ongoing social exchanges or interactions
between individuals in IORs. These close relationships are believed to reflect intense
IOR collaboration. It is suggested in the extant literature that this intense
collaboration improves outcomes. Social bonding or interaction in either a personal
or a business environment entails the establishment of familiarity, friendship, and
personal confidence, built through ongoing interpersonal exchange between the
parties. This bonding leads to relationships that may range in depth from a one-off
business relationship to one that involves close personal ties. The maintenance of a
close relationship implies a great degree of self-disclosure, concern for the partner,
and presence of liking for the other person. In business, these interpersonal ties may
be a form of social capital (Kwon and Adler 2014), which acts as a counter pressure
to dissolve the collaborative relationship, leads to satisfaction in the partnership
(Huang, Luo, Liu, and Yang 2016), and entails social commitments. SET posits that
interpersonal relations are reflective of close inter-firm relationships (Kwon and
Adler 2014). This mirrors previous literature, where it is suggested that personal
contact reflects a high level of cooperation between organisations (Inkpen and Tsang
2005). In other literature, the establishment of close ties between the partnering
organisations is reflective of close collaboration and partnership success (Zaheer,
GoOzublylk, and Milanov 2010). Table 3.8 summarises the findings of IOR studies that

include joint social bonding.
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Table 3.8 IOR Studies that include Joint Social Bonding

Author Findings

Barnes et al. (2015) The study is conducted among a sample of 202 Hong Kong based
importing companies, regarding their relationships with Western based
manufacturers. The research finds that inter-personal effects have a
positive influence on financial outcomes.

Carey et al (2011) Findings suggest that joint social bonding is positively related to
relational social capital. Relational social capital is positively related to
buyer costs and innovation improvements. Buyer perspective. Survey
of 160 medium to large manufacturing firms in the UK.

Huang et al. (2016) Results from 225 manufacturer-distributor dyads in China indicate that
strong ties between boundary spanners benefit exchange partners in
the inter-organisational relationships through two boundary-spanning
behaviours- information exchange and external representation.

Inkpen and Tsang (2005) | This study identifies the links between join social bonding and
knowledge transfer. Conceptual study from the organisational
perspective.

Krause et al. (2007) Research findings suggest that there is a positive relationship between
joint social bonding and buyer performance improvements (cost,
quality, delivery and flexibility. Survey, 373 US firms in the automotive
industry. Buyer perspective.

Kwon and Adler (2014) Sources of social capital lie in social exchanges between actors in both
organisations in the context of IOR. (This study is a literature review of
all theoretical developments reference social capital).

Zaheer et al. (2010) Social bonding between managers in different organisations improves
financial performance. Joint social bonding aids tacit knowledge
transfer .Joint social bonding is effective when the environment
demands high levels of exploitative behaviour.

3.3.6.2 Joint Social Bonding and NPD
Social network literature predominantly explores the nature of the bond between

two or more social actors in the main focusing on the effect of that this bond has on
knowledge and information sharing in both the context of individuals and IORs
(Ganesan, Malter, and Rindfleisch 2005). An important feature of social network
theory is tie strength. In this context, tie strength refers to the frequency of
interaction between the partners (Granovetter 1985). When a partnership has strong
ties, it is viewed as having a higher degree of closeness and reciprocity (Marsden and
Campbell 2012, Rindfleisch and Moorman 2001). This may lead to two-way
interaction between the partners at the individual level and is generally associated
with knowledge flow in both directions (Marsden and Campbell 2012, and Sosa
2011). The existence of strong ties facilitates inter-organisational member social
interactions or social bonding (Inkpen and Tsang 2005). This social bonding is

imperative for the diffusion of new ideas between the partners (Sosa 2011).
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3.3.6.3 Collaborative Studies that include Joint Social Bonding
The prevailing view across much of the relationship literature is that social interaction

has little or no association with business relationships (laccobucci and Ostrom 1996).
There is evidence that this view is maintained amongst practitioners with Rodriguez
and Wilson (2002) finding that American managers viewed social bonding as
“unimportant” and of “no purpose” in the development of long term business
relationships. As a result of this perspective studies that include social bonding in
collaborative settings are under-represented in organisational research. However,
one such study was carried out by Clark and Fujimoto (1989) based on the
performance of Japanese automakers over US and European automakers, Clark
found that it is not only the extent of supplier involvement that is important to
partnership success, but also the quality of the relationship. He found that in Japan
that the relationship was of a long term nature, was more one of partnership, and
was based on reciprocity, involved investment and sharing of knowledge. Yli-Renko
et al. (2001) investigated the relationship between social capital, knowledge
acquisition and knowledge exploitation in networked young technology-based firms.
They identified social interaction as an aspect of social capital and measured it as the
extent to which the relationship between network members is characterized by
personal and social ties. They found that social interaction is significantly positively
related to knowledge acquisition and that knowledge acquisition is positively related
to new product development through the shortening of product development cycles.
In addition, social ties encourage different organisations in a network to integrate
and combine specialized knowledge that is central to new product development
(Cohen and Levinthal 1990). Also, social ties encourage relationship-specific
investments which reduce the number of product defects and lead to faster

development times (Dyer and Singh 1998).

3.2.6.4 Key elements of Joint Social Bonding Measured in Previous

Studies
At a base level, achieving social interactions in any organisational or inter-

organisational setting depends on an incumbent individual’s willingness to assist

others, to share ideas and feedback and, in turn, to provide information to others
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and to receive recognition from others (Seers, Petty, and Cashman 1995). Social
bonding can be defined as ongoing social interactions. It has been shown that these
social interactions are aided by the presence of friendships between members of the
collaboration group. These workplace friendships have been shown to create social
ties and effective bonding. This assists with functions such as decision making,
influence sharing and provides an emotional support system for a collaborative
group. So how have organisations encouraged individuals to become friends thereby
encouraging social bonding? The literature to date has suggested the establishment
of inter-organisational NPD teams as the vehicle to encourage ongoing social bonding

and the development of close relationships.

Research suggests that interpersonal factors influence team member performance
(Banks, Batchelor, Seers, O’Boyle Jr., Pollack, and Gower 2014). Researchers
recognize that two factors have the ability to allow NPD teams to develop close
relationships: 1. connectedness, and 2. social integration. Connectedness refers to
the degree of interaction or contact among virtual NPD team members (Sheremata
2000). When team members are more connected, they are more likely to engage in
close and personal interactions, conduct frequent consultations, and invest effort
into coordinating activities with other team members (Menon and Menon 1997).
“Thicker” (meaningful and timely) communication increases connectedness and
allows for greater team cohesiveness (Badrinarayanan and Arnett 2008). In turn, it
has been suggested that this team cohesiveness is positively related to effective
decision making (Chidambaram 1996). Some research recommends that team
members meet for face-to-face interaction especially during the initial set-up stages
to promote social integration (Martins et al. 2004). This face-to-face interaction is
conducive for “sharing experiences and thereby creating tacit knowledge such as
shared mental models and technical skills” (Nonaka and Takeuchi 1995:.62). These
workplace friendships nourish high-quality relationships because NPD team
members can trust and value each other, share interests, and view the emotional
and instrumental support as a valuable means of growth and dependence (Berman
et al. 2002). This serves as a motivational force to engage in high-quality relationship

development (i.e. they see their colleagues as friends rather than as formal
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colleagues). Evidence supporting this claim can be found in an empirical study by
Herman, Dasborough and Ashkanasy (2008) who found that workplace friendship
accounted for substantial variance in team cohesion. Based on this, we suggest that
workplace friendship may be a necessary condition for, and is conducive to, the

formation of high-quality team collaboration.

3.3.6.5 Summary and Hypothesis
It is suggested in the alliance literature that ongoing social bonding leads to stronger

relationships by acting as a counter pressure to dissolve the relationship (Seabright,
Levinthal, and Fichman (1992), by increasing satisfaction with one’s partner (Mohr
and Spekman 1994) and by achieving a high level of co-operation between partners
(Inkpen and Tsang 2005). For this research joint social bonding is defined as an
ongoing exchange between the organisations that leads to a closer relationship
between the partners. The intensity of joint social bonding is characterised by the
actors in both organisations enjoying working together, by developing friendships

and by becoming closer through working together.
Previous literature reasoning leads to the following hypothesis:

H1f: Joint social bonding is a dimension of ClI.

3.4 Cll Conceptualisation (Measurement Model)

Figure 3.1 outlines the conceptual framework for this research. It demonstrates that
Cll is reflected by the six dimensions and restates the hypotheses for each dimension.
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Key: Cll= Collaborative innovation intensity, JCOMM= joint communication, JINFO= joint
information exchange, JLEARN = joint learning, JPS= joint problem solving, JCREATE= joint creativity,
JSBOND = joint social bonding.

Figure 3.1 ClIl Conceptual Framework

For the purpose of the conceptualisation of Cll, the literature review has been far
reaching, including teams, NPD, knowledge management and IOR literature. As this
research is the first that has attempted to develop a measure for the Cll scale, the
literature to date has not presented the six dimensions in the same way as this study
now does. However, the review does show that all of the dimensions have been

researched before in different ways and that relationships have been found to exist
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between them. For example, Selnes and Sallis (2003) highlighted the relationship
specifically between joint communication, joint information exchange, and joint
learning. The knowledge management literature has demonstrated relationships
specifically between joint communication, joint information exchange and joint
learning (Kogut and Zander 1992). Csikszentmihalyi and Sawyer (2014) suggest
relationships between joint creativity and interaction and others find relationships

between joint social bonding and collaborative NPD (Albrecht and Ropp 1984, and

Nemiro 2002). Interestingly, each individual dimension in its own right has been
shown to be related to partnership success. In the partnership and IOR literature,
where theoretical models are developed to drive partnership success (Andersen and
Narus 1990, Dwyer et al. 1987, and Mohr and Spekman 1994), the findings include,
in particular, joint communication, joint information exchange and joint problem
solving. Other prior research has suggested that in some contexts that a dimension
may act either as a predictor or an outcome of another dimension, for example,
Powell et al. (1996), Nonaka and Takeuchi (1995) and Dawson (2000) who all suggest
that joint communication facilitates joint information exchange which leads to joint
learning. This is not applicable to this research as it takes a cross-sectional picture at
a particular point in time. For this study there is no sequential relationship between

the dimensions.

For the measurement of CllI, it is hypothesised that the six dimensions happen
concurrently during collaborative NPD, yes they are related but they exist in parallel
and are not dependent on each other. They are in fact completely separate, however

the intensity of each dimension is reflective of CII.

3.5 Chapter Summary

This chapter defines Cll in the context of inter-organisational NPD. It presents the
dimensions of Cll including rationale and definitions for each dimension and their

place in the extant literature to date. The following chapters outline measures for

each dimension.
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Chapter 4 Structural Model

4.1 Introduction
The structural model comprises two distinct sub-models. Firstly, the measurement

model, which develops and tests the Cll second order factor scale (see, chapter 3),
and secondly the structural model which is estimated to test the relationships
between Cll, antecedents, outcomes and moderator variables. In addition, several
control variables are included in this structural model. The chapter defines the
variables within the context of a literature review and categorises each variable as
an antecedent, an outcome, a moderator or a control variable. A diagrammatical
representation of the antecedents-process-outcomes model (this is a schematic
diagram of the SEM structural model) identifying the hypotheses for this research is

presented in Figure 2.1 below.
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Key: Antecedents = Benevolent trust, Cognitive commitment and Senior management support.
Outcomes= NPD outcomes and LTO. Moderation=Type of NPD, Market Turbulence and
technological Turbulence

Figure 4.1 Schematic Diagram of SEM Structural Model
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4.2 Antecedents of ClI

This research study hypothesises that CIl has three antecedents including:
benevolent trust, cognitive commitment and senior management support. These
hypotheses are based on previous published research studies and while it is not
claimed that these are the only antecedents of Cll, it is believed that these are the

key antecedents in the context of this research and its SET assumptions.

Many scholars allude to the importance of overall trust and overall commitment in
the formation and maintenance of collaborative relationships (Blomgvist,
Hurmelinna and Seppanen 2005, Dibben 2000, Hardwick, Anderson, and Cruickshank
2013, Mohr and Spekman 1994, and Morgan and Hunt 1994). In fact, both concepts
have been identified in previous research as playing a significant role in all business
relationships (Camén, Gottfridsson, and Rundh 2011), with some authors suggesting
that they are the key determinants or antecedents of specifically close relationship
(Batt and Purchase 2004). Even though trust and commitment are often closely
related in practice and are viewed as mutually enforcing in IORs, they are distinct
concepts, consequently a formal definition of each in the context of this research will

be outlined in the following sections.

4.2.1 Benevolent Trust
From a literature perspective, trust is increasingly recognised as multi-dimensional,

and exists at the individual, organisational, inter-organisational and network level.
Trust has been studied within economics (Sako 1992), sociology (Miller and Steinberg
1975), social psychology (Lewis and Weigert 1985), organisational management
(Ellonen, Blomqgvist, and Puumalainen 2008), marketing (Schoder and Haenlein
2004), and entrepreneurship (Zhang and Hamilton 2010). Trust has been used as an
explanatory framework in TCE (Williamson 1975), SET (Morgan and Hunt 1994), and
RBV (Squire, Cousins, and Brown 2005). This has resulted in the literature presenting
a complicated picture of trust, and it being replete with definitions of different types
of trust with none being able to offer universal application (Anderson, Steinerte, and

Russell 2010).
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At the lowest level, trust is based on the belief in what a partner can do and how he
or she will behave in a future oriented relationship that is characterised by risk. Can
an alliance partner be trusted? Are they reliable? Would they do anything to harm
us? Will they take care of the relationship and us? While these questions certainly
capture the general essence of trust, this is not the complete picture, with most
experts believing that trust is a multi-dimensional phenomenon (Castaldo 2003) that
is rooted in two distinct bases one rational and the other benevolent (Blomquvist, et
al. 2005, Cullen, Johnson, and Sakano 2000, Kramer 1999, and Moorman, Deshpande,
and Zaltman 1993).

The rational element of trust embodies an actor’s analytical attempt to evaluate the
other party’s competence for the specific task of the collaboration. For example,
parties often evaluate future orientated capabilities such as technological or
substantive knowledge, this is especially true in dynamic and uncertain environments
(Blomqvist et al. 2005). It is really a question of whether an actor can fulfil their
promise. Does he or she have the knowledge, know-how and/or resources needed
to engage in the collaborative relationship? This rational or calculative element of
trust stems from a purely economic perspective, where an actor attempts to evaluate
or predict the potential benefits of engaging in a collaborative relationship with the

other party (Blomquvist et al. 2005).

Beyond the calculative or rational element is the question of whether the parties are
prepared to use their knowledge and resources in collaborative activities and
operations (Cullen et al. 2000). This benevolent trust embraces the belief that a
business partner takes into consideration the mutual interests of the partnership and
not only their own (Blomqvist et al. 2005). Each party believes that their partner’s
decisions will be beneficial to their business, that they get a fair deal from their
partner and that the relationship is marked by a high degree of harmony (Mohr and

Spekman 1994). This implies a collaborative orientation.

H2a: Benevolent trust is an antecedent of ClI.
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4.2.2 Cognitive Commitment
In both a social and organisational context (Blau 1964, Dwyer et al. 1987, and Wilson

1995), it is acknowledged that the establishment of any type of exchange relationship
requires some level of not just trust but also commitment. It is believed that the
deeper the level of commitment, the closer the relationship becomes (Dwyer et al.
1987). It has been suggested in the literature that commitment is an integral
characteristic of successful relationships. Commitment has been studied in buyer-
seller relationships (Anderson and Weitz 1992), relationship marketing (Morgan and
Hunt 1994), strategic alliances (Cullen et al. 2000), B2B relationships (Zabkar,
Makovec and Brencic 2004) and marketing strategic alliances (Voss, Johnson, Cullen,
Sakano, and Takenouchi 2006). The source of commitment in collaborative
relationships can be said to be two-fold: affective and cognitive. The affective
dimension of commitment in a close collaborative relationship is defined as an
emotional input which reflects an individual’s positive feelings towards the
relationship involving happiness, liking, enjoyment, etc. The cognitive dimension of
commitment is defined as the belief that the relationship is so valuable that the
participants intend to expend maximum efforts at continuing the relationship far into
the future (Andersen and Weitz 1992, Dwyer et al 1987, Goodman and Dion 2001,
and Morgan and Hunt 1994).

The commitment scale used in this study is cognitive and was adapted from Morgan
and Hunt (1994). Morgan and Hunt’s conceptualisation of commitment based their
definition on research from social exchange, marriage, and organisational fields that
is the works of Cook and Emerson (1978), Thompson and Spanier (1983), and Meyer
and Allen (1984) respectively. In expending maximum efforts to maintain the

relationship, it will become closer, leading to higher CII.

H2b: Cognitive commitment is an antecedent of ClII.

4.2.3. Senior Management Support

Strategic management and marketing scholars have demonstrated the importance
of the third antecedent, senior management support, in firstly, fostering trust and

commitment in IORs (Chen, Tsou and Ching 2011, and Mclvor and Humphreys 2004),

77



secondly, encouraging inter-organisational collaboration and thirdly, successfully
achieving strategic performance goals (Zu, Fredendall, and Douglas 2008).
Consequently, for this research senior management support is hypothesised as the

third antecedent of ClII.

H2c: Senior management support is an antecedent of ClII.

4.3 Cll Outcomes

4.3.1 NPD Outcomes (relational and economic)
The NPD outcomes construct in this research relates to both relational and financial

outcomes. The importance of relationship satisfaction on business success has long
been recognised. Anderson and Narus (1990) argue that buyer satisfaction is an
important consequence of buyer-seller transactions. Cannon and Perreault (1999)
suggest that satisfaction with a collaborative relationship presents an important
outcome of any business exchange. Relationship satisfaction is a positive affective
state resulting from all aspects of the collaborative relationship (Geyskens
Steenkamp and Kumar 1999, and Del Bosque-Rodriguez, Agudo and Gutiérrez 2006).
It is also one of the most studied outcomes in the channel relationship management
literature and is an important outcome of Cll in the context of any B2B relationship
(Athaide and Klink 2009, Duarte and Davis 2004, and Frazier 1983). In addition to the
relationship satisfaction measure included in the channel relationship literature
some form of economic measure is also sought. The economic measurement items
in this scale relate to market share, return on investment and profit expectation.
These are standard scale items in the context of financial outcomes and are included

in numerous NPD empirical research studies, for example, Athaide and Klink (2009).

For this research the respondents were presented with a list of statements relating
to the impact of Cll on specific economic and relational expectations and asked to
assess if each expectation was exceeded. Four satisfaction metrics and three

economic metrics were included in the NPD outcomes scale.

H3a: NPD outcomes is an outcome of ClI.
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4.3.2 Inter-Firm Long Term Relationship Orientation (LTO)

An organisation with inter-firm long term relationship orientation is defined as
having a future focus. It believes in the inter-dependence of outcomes of both
organisations, and as such it is focused on achieving joint future goals. In other words,
it is willing to delay short term economic success in order to build for the future. In
contrast, short term relationship orientation is defined by a focus on short term
economic success. A partner is only concerned with the options and outcomes of the
current period. The long term relationship orientation definition applied to this
research is as follows: a partner’s long term orientation is the perception of inter-
dependence of outcomes in which both the partners and joint outcomes are
expected to benefit the partner. This definition was adapted from Ganesan (1994). It
has been suggested that the difference between long term and short term
relationship orientation can also be explained by the nature of organisational
exchanges adopted by the partners. Consequently, the focus on relationship
marketing has intensified in the academic research domain (Morgan and Hunt 1994,
and Paulraj et al. 2008). However, the construct is not transaction specific, rather it
is a relationship specific construct (Noordewier, John, and Nevin 1990), and hence
LTO will vary relationship by relationship. In the context of SET, LTO in an existing
relationship, relates to more than just the length of the relationship but is more an
indicator of the closeness of the relationship (Kelley and Thibault 1983, and Ganesan

1994).

H3b: Long term orientation is an outcome of ClI.

4.4 Moderating Variables

4.4.1 Exploitative and Explorative Innovation
Organisational scholars such as March (1991) explicitly differentiate between

explorative and exploitative innovation. Exploitation is defined as the leveraging of
existing capabilities. Exploration refers to the pursuit of new knowledge of things that
might come to be known. Several scholars including: He and Wong (2004), Jansen,

Van Den Bosch and Volberda (2006), Levinthal and March (1993), and McGrath
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(2001), argue that a central concern of an organisation’s innovation strategy relates
to the decisions on how to divide attention and resources between explorative and
exploitative activities. With explorative innovation comes a high level of risk, which
may in the short term affect financial returns, but may deliver higher financial returns
in the long term. In contrast, with exploitative activities although perhaps delivering
stable financial returns in the short-term, long term results may be at risk due to a
loss of market share as a direct result of not being able to meet changing customer

demand.

In exploitative collaborations, the main purpose relates to the enhancement of
existing organisational competencies. Exploitative collaborations focus on the links
between pre-existing technologies and products (Teece 1992). Consequently,
exploitative oriented collaborative processes benefit from clear performance
objectives that are easily translated into measurable outputs, with outcomes being
monitored by formalised monitoring and control systems. Hence, these collaborative

relationships are characterised by clear outcomes and operational procedures.

In contrast, explorative collaboration is viewed as instrumental in the creation of new
competencies with learning and experimentation figuring prominently. The transfer
of tacit knowledge is critical in this type of collaboration. To achieve such learning
objectives, collaboration partners rely far more on personal and informal modes of
monitoring and control. As the type of collaboration focuses more on novelty than
efficiency, job responsibilities tend to be less explicit and work procedures are more

flexible (Christensen and Overdorf 2000).

In the context of this research, the type of innovation is of both statistical and
theoretical interest because previous research has suggested that the type of NPD
engaged in by partners may impact the outcomes of the collaboration (Belderbos,
Faems, Leten, and van Looy 2010, and Laursen and Salter 2006). Consequently, the
type of innovation is hypothesised as moderating the relationship between Cll and
NPD outcomes.

H4a: Exploitative innovation/NPD moderates the relationship between CIl and NPD
outcomes.
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H4b: Exploitative innovation/NPD moderates the relationship between Cll and LTO.

H4c: Explorative innovation/NPD moderates the relationship between CIl and NPD
outcomes.

H4d: Explorative innovation/NPD moderates the relationship between Cll and LTO.

4.4.2 Market Turbulence

Market turbulence can take the form of instability or unpredictability of markets,
changes in markets, changes in market structure or in the degree of competition
within the market. They are difficult to forecast and can occur at any time. These
market changes may have an impact on the relationship between Cll and NPD
outcomes (Calantone, Garcia, and Droge 2003). For example, two organisations are
involved in a very close innovation relationship where all ongoing NPD performance
targets are being met and as a result all expectations are that the final performance
outcomes will be positive. However, just before their new product(s) is released to
the market, a new competitor enters the market resulting in a change in the market
structure and as a result forecast NPD financial returns do not materialise. This is
external to the Cll of the relationship, so consequently for this research, market
turbulence is hypothesised as moderating the relationship between Cll and NPD

performance outcomes.

H4e: Market turbulence moderates the relationship between Cll and NPD outcomes.

H4f: Market turbulence moderates the relationship between Cll and LTO.

4.4.3 Technological Turbulence
This is defined as the rapid rate of technological change and is considered to be an

important environmental factor that influences the success of innovation (Calantone
et al. 2003, and Chang and Taylor 2016). The unpredictability of rapid and significant
changes such as the emergence of new and breakthrough technologies could drive a
major NPD development into obsolescence before it is even seen by the market.
Previous research shows that technological turbulence may have a major impact on
the outcomes of NPD. This impact is not related to Cll and consequently for the
purpose of this research, technological turbulence is treated as a moderator of the

relationship between Cll and performance outcomes.
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H4g: Technological turbulence moderates the relationship between Cll and NPD
outcomes.

H4h: Technological turbulence moderates the relationship between Cll and LTO.

4.5 Control Variables
4.5.1 Choice of Partner

Successful NPD requires firms to develop routines and practices to collaborate with
suppliers or B2B customers and/or cross-functional employee teams. Some firm
involve suppliers in their NPD endeavours while others opt to involve B2B customers
as partners. Authors in favour of using suppliers suggest that supplier involvement in
the NPD process is critical to accelerating the pace of product development (Fujimoto
and Clark 1991, Eisenhardt and Tabrizi 1995, Gupta and Souder 1998). It is believed
that suppliers are more likely to identify potential problems such as unrealistic
designs. Another advantage of this approach is that it opens outsourcing possibilities,
thereby reducing the internal complexity of projects, in turn allowing people to
concentrate on shortening the critical path of the NPD project. In addition to
shortening development cycles (Deck and Strom 2002), supplier involvement has
been shown to have a positive impact on other outcome measures including lower
development costs (McGinnis and Vallopra 1999 and Perks 2000), improved design
(Swink 1999), and enhanced product quality (Hoegl and Wagner 2005, and McGinnis
and Vallopra 1999).

Similarly, other authors advocate the involvement of customers in the innovation
process (Gruner and Homburg 2000, and Lynch et al. 2016). Evidence suggests that
involving customers in the NPD process ensures that a firm is up to date on changing
customer tastes and requirements thereby, using this knowledge to reduce risk and

uncertainty in the innovation process.

While the literature is replete with research advocating the effectiveness of customer
involvement or supplier involvement in collaborative NPD, there is little or no
empirical research investigating the impact if any, of the category of partner choice
on Cll. Does choosing a user as a collaborative NPD partner affect Cll in a different

way than to selecting a supplier as a partner for the same NPD project? As the
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literature to date has not explored these questions in relation to ClI, type of partner
is used as a control variable in this research, with question 4 on the survey asking

respondents to classify their partners as either customers or suppliers.

4.5.2 Duration of Previous Relationship
Several contributions from the relational contracting and the relationship marketing

literature have acknowledged the importance of the history of a B2B relationship and
how it increases the closeness and effectiveness of an IOR (Dwyer et al. 1987,
Granovetter 1985, and Heide and John 1992). The extant literature suggests that
close collaborative relationships emerge incrementally by beginning with minor
informal interactions that require little trust as they involve little risk. Then, over
time, as transactions are repeated and partners gain experience working together,
the relationship becomes closer as it involves relational exchange. Benevolent trust
which is an antecedent variable in the structural model may be related to the length
of previous relationship as benevolent trust is time dependent and normative and
develops when there are frequent transactions between business actors.
Consequently, duration of previous relationship is used as a control variable.
Question 5 of the survey asks respondents to categorise the duration of their

relationship using discrete year bands.

4.5.3 Firm Size

There is much debate within the literature regarding the relationship between firm
size and innovative performance (Schleimer and Shulman 2011). The ability to spread
risks over a range of projects and access to greater financial resources may give larger
organisations an advantage over smaller organisations (Faems et al. 2005). In
addition, large firms seem more capable of acquiring the complementary assets
(distribution channels, raw materials suppliers) that are necessary for the
commercialisation of innovation. In contrast, smaller organisations may have the
advantage in terms of creativity, speed and flexibility especially when new
technologies have an impact (Bower and Christensen 1995). As both large and small
organisations will participate in this research, question 1 in the general company
classification of the survey asks respondents to categorise the size of their firm by

turnover band.
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4.6 Alternate Structural Model (TCE framework)

In terms of further testing the structural model, an alternate model will be
formulated using TCE as the underlying theoretical framework. Cognitive
commitment, benevolent trust (both SET constructs) and senior management
support will be removed from the structural model and replaced with two TCE
theoretical constructs, dependency and asset specificity. All other constructs will
remain as was in the SET structural model. Pursuant is a discussion in the context of

previous literature of both TCE constructs.

4.6.1 Dependence

Much of the research on the construct of dependency has been undertaken in the
context of the channel relationship literature. Frazier (1983) defines dependency as
being a retailer’s need to maintain a specific channel relationship to achieve the
retailer’s goals. For this research this can be interpreted as organisation A, being
dependent on organisation B, to ensure that organisation A achieves its innovation
goals. This is termed as asymmetrical dependence (Emerson 1962). Dependence
refers to one partner’s need to maintain the relationship in order to achieve desired
goals. The concept of dependence is closely linked to power (Blau 1964, and Emerson

1962).

4.6.2 Asset Specificity

Asset specificity is a key construct in IOR research. Riordan and Williamson (1985: 55)
define asset specificity as the “durable investments that are undertaken in support
of particular transactions”. Collaborating inter-organisational partners invest in
specific assets out of task needs and/or goodwill. Asset specificity is a sunken
commitment with little value outside a specific transaction or specific transactions.

It is a critical management decision that ultimately affects partnership performance.

IOR literature has interpreted the relationship between asset specificity and
performance in two ways (TCE and RET). TCE claims that specific assets invested in a
partnership increase the hazard of opportunism and hence transaction costs (Heide

and Stump 1995 and Parkhe 1993). Based on the level of asset specificity,

84



organisations select an appropriate governance structure for the partnership that
most effectively reduces the hazard of opportunism (David and Han 2004). TCE
predicts that partnership performance will be maximised when opportunistic

behaviour is reduced.

This research develops an alternative model that models asset specificity and
dependency as antecedents of Cll. This model is then compared with the original

developed SET model.

4.7 Chapter Summary

This chapter presents the variables included in the structural model. Benevolent
trust, cognitive commitment, and senior management support are hypothesised as
antecedents of Cll. Pursuant to this, NPD outcomes (both relational and economic)
and LTO are determined as outcomes. Three moderating variables are established
for this research, including type of NPD, market turbulence and technological
turbulence. In conclusion, the chapter looks at other potential determinants and
classification variables that are included in the survey instrument. The following
chapter, chapter 5, outlines the philosophical approach to the research and presents

the methodology including data collection and preliminary data analysis.

85



Chapter 5 Research: Philosophical
Approach and Design

5.1 Introduction
All research is based on underlying philosophical assumptions regarding what

constitutes 'valid' research and which research method(s) is/are appropriate for the
development of knowledge in a given study. In order to conduct and evaluate any
research, it is therefore important to know what these assumptions are. In this
chapter, common philosophical assumptions are explored and discussed, at the same
time the tensions between the approaches are outlined. In addition, the chapter
outlines the research methodologies, and research design used in the study,
including strategies, instruments, and processes involved. The approach to data

collection is also outlined.

5.2 Research Philosophy

Two major schools of creating new knowledge exist that in real terms are exact
opposites with varying philosophical positions existing between them. Collis and
Hussey (2003) labelled these opposing views as positivism and phenomenology,
while Burrell and Morgan (1979), termed them objectivism and subjectivism, with
Hughes and Sharrock (2016), characterising them as positivism and interpretive
alternatives. This thesis takes a positivistic approach to developing new knowledge.
The positivist approach has its origins in the natural sciences and the modern period
of Western philosophy, whereas phenomenology or subjectivism evolved as a result
of criticism of positivism. Figure 5.1 depicts the two major philosophical traditions
and their respective assumptions relating to the major discriminating factors of

ontology, epistemology, human nature and methodology between them.
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Philosophical Questions Distinguishing
Paradigms and the lzssue of
Subjective-objective Dimension

Source:Bumell & Mongan. 1873.3)

Figure 5.1 Social Science Assumptions’ Analysis

The first assumption, ontology, is the philosophical study of the nature of being or
reality, and the assumptions that a given researcher has about the way that the world
operates (Saunders, Lewis, and Thornhill 2009), that is, what things if any exist? Or is
reality only “the product of one’s mind?” (Burrell and Morgan 1979:1). The second
assumption, epistemology, is the branch of philosophy that deals with the study of
knowledge and what we accept as being valid knowledge. It addresses such questions
as “what does it mean to say we know something?” and fundamentally “how do we
know what we know?” For example, much of marketing research has assumed that
reality exists and is waiting to be discovered and that this knowledge is identifiable
and can be communicated to other people. The third assumption concerns human
nature and refers to the distinguishing characteristics including ways of thinking,
feeling, and acting, in effect, the question of what it means to be human. The final

assumption, methodology, is the researcher’s tool-kit, it encompasses all of the
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different approaches available to the social scientist to facilitate the investigation of
phenomena. It should be noted that starting with the ontological assumption, each
of the assumptions are interdependent. For example, a researcher’s epistemological
stance stems from their ontological stance. If a researcher believes in a concrete
reality that is external to him/her, an epistemology of positivism is necessitated. This
then leads to a deterministic assumption of human beings, that is, they are products
or their environment and an accompanying methodology that is nomothetic, that is
which emphasises “the importance of basing research on systematic protocol and

technique” (Burrell and Morgan 1979: 6).

5.2.1 Is There a Right Perspective?

There has been an ongoing robust debate between the advocates of both traditions,
it can of course be argued that debates on ontology and epistemology are futile
because there is no philosophical solution. There is no right or wrong philosophical
stance. This has led some academics to offer alternative approaches with (Eastman
and Bailey 1996) suggesting a more pragmatic “just get on with it” approach. Hughes
and Sharrock (2016) concur and have gone as far as to suggest that ontological and
epistemological matters are irrelevant. In practice, it may well be that the more
pragmatic approach is the one adopted. However, it is this researcher’s opinion that
undertaking a review of all of the schools of philosophy provides an opportunity to
match the best methodology to the research question and certainly to minimise

methodological error.

5.2.2 The Philosophical Approach to this Thesis

A review of the marketing literature demonstrates that the majority of marketing
researchers have a positivist worldview, for example, Alegre, Lapiedra and Chiva
(2006), Bush and Hunt (2011), Calantone, Cavusgil, and Zhao (2002), Hunt (2014),
Kim and Atuahene-Gima (2010), Naidoo (2010), Hunt and Vitell (2006), and Zhang
and Duan (2010). In addition, this researcher has in the main worked in a number
driven environment as an accountant, and therefore the positivist worldview has
always been her natural habitat. However, this view was inherent and was not driven
by any understanding of the varying philosophical schools of thought. Interestingly,

having gained some understanding of these schools and taking into consideration
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this research study objectives, the worldview is still the same, but now the researcher
has a broader understanding of the rationale behind this view. The following
paragraphs outline this researcher’s stance on ontology, epistemology, human

nature and the method chosen to investigate this research problem.

From an ontological perspective, for this present study, the researcher being basically
a realist perceives that reality exists and is waiting to be discovered. However, the
perspective is not “extreme-realist” and is qualified by the belief that although reality

is tangible, that human beings do play a role in forming this reality.

Regarding the stance on epistemology, it is always necessary to emulate the scientific
rigour of the natural sciences in the social sciences, while at the same time
recognising the importance of human subjectivity in the quest to understand human
behaviour. Thus, while knowledge is not absolute, it can be accumulated, can be

tested and either retained or discarded (Gill and Johnson 2010).

This researcher views human nature as both deterministic and voluntaristic, that is,
humans are born into a structured society, yet societal structures evolve through
human interaction. Indeed, human beings are constantly engaged in receiving,
interpreting and acting on information through social exchange. The basis of this
intermediate approach concerns the question “what is being researched?” The focus
of this research is the measurement of Cll at a given point in time. The qualification
of a given point in time is important as the researcher believes that at a given point

in time societal structures are fixed.

Based on the ultimate needs of this research study, the methodological approach is
nomothetic. The focus of a nomothetic approach is to obtain objective knowledge
through scientific methods. Hence, quantitative methods of investigation are used to
enable findings of statistical significance. The nomothetic approach is characterised
by its approach to precise measurement, investigation of large groups, through
objective and controlled methods thereby driving replication and generalisability.
This approach reflects the development approach for scales and measures as
outlined in the seminal literature including (Churchill 1979, Hinkin 1995, and Gerbing
and Anderson 1988).
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The philosophical and methodological approach for this thesis reflects similar
published scale development research in the innovation area, for example, Alegre, et

al. (2006), Pemartin et al. (2018) and Ritter and Gemiinden (2003).

5.3 Research Objectives
The main empirical objective of this research is to develop a new measure for Cll in

the context of a B2B relationship. The following sections outline the research design.
The measurement model development and testing methodology will be outlined in

chapter 6.

The second research objective for this study is the development of an antecedents-
process-outcomes model (structural model). The structural model development and

testing approach will be outlined in chapter 7.

The third research objective is using the antecedents-process-outcomes model to
test the high and levels of Cll on innovation outcomes. Findings will be outlined in

chapter 8.

5.4 Research Outline

As already outlined in chapter 1, specific to measurement development is a
guantitative methodology, as scale development requires data that is numeric in
format. The most common quantitative research tool is the survey. The quantitative
study utilises a highly structured instrument allowing that “the varying perspectives
and experiences of people can fit into a limited number of pre-determined response
categories to which numbers are assigned” (Patton 1990:14). This approach results
in data that is timely, and which in turn lends itself to rigorous testing from the

reliability and validity perspective.

A postal survey mode was chosen for this research as having reviewed all available
mode options, it was felt that it was the most efficient and effective way to collect
data from a high volume of organisations (Blumberg, Cooper, and Schindler 2005).
Telephone interviewing was rejected for a number of reasons, firstly, because it has

been shown to only be useful when using short surveys comprised of simple
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questions (Blumberg et al. 2005), secondly, because it frequently proves difficult to
reach the most appropriate respondent by telephone (Blumberg et al. 2005) and
thirdly it was believed that a persuasive accompanying cover might induce more
respondents to participate. Face-to-face interviewing was deemed inappropriate
mainly due to budgetary and time constraints. Lastly, an online survey was
considered but it was also rejected, in the main because of (1) the lack of a sampling
frame with targeted email addresses and (2) the response rate might be biased
towards people who would be more comfortable with the online medium. These
respondents may be significantly different from the target population that is senior
managers (Burns, Bush, and Sinha 2014). Although recognising that the postal mode
has a number of weaknesses, for example, low response rates, low data collection
speed, and lack of control over the interviewing process, it is believed that for this
particular research its advantages, for example, extensive respondent reach, lack of

interview bias and relatively low costs, render it the most appropriate approach.

5.5 Survey Design

As a postal survey comes under the complete control the respondent (Stern, Bilgen,
and Dillman, Smith, and Christian 2014), extra care and attention was given to its
design. While no definitive set of procedures for designing an effective postal
guestionnaire exists in the literature, much has been written identifying the critical
factors surrounding this area (Brace 2018, Denscombe 2014, De vaus and de Vaus
2013, Stern et al. 2014, and Woodside 2011). The most critical factor in the design is
a clear understanding of the information that is to be collected, as the survey is the
vehicle for the research. Prior to and during the development of the survey a
thorough literature review was undertaken to ensure that all questions placed on the
guestionnaire emanated from the objectives of this research, as failure to do so
might result in a research instrument that did not achieve the research goals (Church
and Waclawski 2017). In line with previous guidelines, included in the survey
development was an extensive testing stage (Ambrose and Anstey 2010, Bryman
2016, Bulmer 2017, Hair, Hult, Ringle, and Sarstedt 2016). This is discussed fully in

chapter 6 as part of the measure development methodology.
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Secondly, decisions regarding the editing, coding, processing and statistical analysis
of the data were taken into consideration at the design stage of the questionnaire.
For example, with certain types of statistical analysis, the level of measurement

becomes a critical issue in the design of the questionnaire (Hair et al. 2016).

Thirdly, the needs of the respondent were also considered at the design stage. Every
effort was made to ensure that any costs incurred by respondents, time spent, and

mental effort needed for participation was kept to a minimum.

Having taken all these considerations on board, the structure of the questionnaire

and the procedures for pre-testing are now discussed in detail.

5.5.1 Wording

Some authors have noted that research results can be seriously biased when it isn’t
clear to the respondent what the researcher is asking in a question (Payne 2014). At
worst, poor wording may cause a respondent to ignore a question or in other
instances to answer it incorrectly, thereby contributing to item non-response error
and measurement error. Thus, to ensure that the importance of wording of each
guestion was addressed, the wording used is simple, clear and explicit, with each

guestion clearly explaining the issue being addressed.

5.5.2 Question Sequence
Much of the extant literature places emphasis on the sequence of questions with

Dillman et al. (2014) suggesting that the first question on any survey is in fact the
most important and may well impact the participation decision. With this in mind,
the questionnaire began with a series of simple questions about the nature of the
respondent’s NPD process, for example, Is your company involved in NPD process?
Describe the type of NPD (exploitative or explorative), |s your chosen partner a
supplier or a customer? To answer each of these questions, respondents were only
required to tick a box. This was an attempt to build the respondent’s confidence and
to get them thinking about their NPD process. The scale that measures Cll was then
presented. Because of this a sense of continuity and flow was built into the
guestionnaire. Five possible antecedent measures including: dependency, cognitive

commitment, benevolent trust, asset specificity and senior management support
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were then addressed. Pursuant to this came the two outcome scales (long term
relationship orientation and NPD outcomes). Next, the second and third moderation
measures (market turbulence and technological turbulence) were presented. The
first moderation variable, type of NPD had been addressed in the opening section.
The final questions on the survey relate to control variables including the size of
company (gross sales), ownership of company and finally industry category. In
structuring the questions in this order, questions that are similar in content and
within content areas are grouped together. This allows the respondent to establish a
particular train of thought, in the hope that the respondent will produce more valid

answers. A full copy of the questionnaire is included in Appendix A.

5.5.3 Instructions
As the postal survey must act as its own advocate, a set of clear instructions are

pivotal to the success of data collection. Three types of instructions were included

with this questionnaire, referencing general, transitional and question answering.

General instructions were included in both the cover letter and on the face of the
guestionnaire. The general instructions were used to firstly introduce the researcher,
to outline the purpose of the research, to explain whom the questionnaire was
targeted at and why, how/where their answers should be recorded and also
informed the respondent on how and where to return the survey on completion. The
second type of instruction introduced each section on the questionnaire. The third
and final type of instruction was designed to help the respondent to answer each
guestion at hand. The utmost care was taken to ensure that all instructions were

clear, concise and well written.

5.5.4 Aesthetics

The physical appearance and layout of the questionnaire has been shown to be a
major determinant of response rate (Fink 2015). Consequently, the aesthetics of this
guestionnaire was kept much to the forefront during the design stage. Colour was

used in each section of the survey.

Firstly, an 8-page questionnaire was printed as a booklet, on high quality A4 paper by

a professional printer. This ensured that the respondent’s first impression was one
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of professionalism (Brace 2018). This also gave the appearance of the questionnaire
being shorter as it facilitated a double page format for questions, hereby addressing
the respondent’s concerns surrounding the length of time required to complete the
survey. The double page format also allowed for greater flexibility in the spacing of
questions, preventing overcrowding of questions which in the past has led
respondents to assume that the survey was more complex than it actually is, resulting
in a reduced response rate (Lietz 2010). In addition, instructions were placed in close
proximity to the questions and were distinguished from the questions by using

different bold type.

As the cover page is seen before any other part of the questionnaire, it was designed
to give a positive impression (Krosnick 2018). Included on the front cover is: (i) The
Waterford Institute of Technology School of Business official logo (sponsor) (ii) the
study title, and (iii) the name, qualifications, mobile number and email address of the
researcher. By adding the School of Business logo, greater legitimacy was added to
the research with a view to improving the response rate. The name and details of the
researcher being on the cover page ensured that if the respondent needed to contact
her that the details were easily accessible (Bradburn, Sudman, and Wansink 2004).
Care was taken when designing the study title, to ensure that it portrayed not only
the topic but also how interesting the research isin a clear and concise manner, with
a view once more to improving response rate (Brace 2018). In addition, general
instructions were also placed on the front cover, firstly, to provide a sense of
professionalism, but also at the outset, to reduce any concerns that the respondent

may have surrounding the completion of the questionnaire.

5.5.5 The Cover letter

The cover letter was printed on the Institute’s letterhead, reflecting the Institute’s
sponsorship, and the mailing included a FREEPOST stamped envelope for the
guestionnaire return. Each letter was hand signed (using blue ink) by the researcher.
Where possible, the cover letter was addressed to the individual who was listed in

the sampling frame.
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The wording of the cover letter was developed by the researcher and was based on
the guidelines set out by Dillman (2011), that is, using a relatively short, personalised
and positively worded approach, stressing not only the importance of the project but
also appealing for their expert help. The cover letter also assured the respondent of
the anonymity of their response during data analysis (Brace 2018). A copy of the

cover letter can be seen in Appendix B.

5.6 Implementation of the Survey
The implementation of postal survey involved two distinct processes, firstly the

sampling process and secondly the administration of the survey.

5.6.1 The Sampling Process

The sample process for this study included: defining the population and the sampling

frame.

5.6.1.1 Defining the Population
At a theoretical level, the population for this research is all manufacturing companies

that are involved in collaborative innovation during NPD. At a statistical level, the
only population that this research had access to is all manufacturers that are
currently operating in Ireland. Senior management, specifically managing directors
and new product development managers were selected as ideal respondents for this
research not only because of their knowledge of the process being researched
(Dillman 2011, Dillman, Smyth and Christian 2014, and Fowler 2013) but also because
these were the names listed on the Data Ireland database, which allowed the
researcher to personalise cover letters with the view to improving the response rate

due to this personal approach.

5.6.1.2 Defining the Sampling Frame
5.6.1.2.1 Sample Size
The required sample size for SEM is debatable. Several texts were reviewed in this

area, but the researcher could not find a definitive “best practice” recommendation

even though a number of these were seminal works. In effect, the sample figures
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ranged in the region of 100 to over 5000 (lacobucci 2009, and MacCallum, Browne,

and Cai 2006). Two central risks have been identified with using too few participants.

Firstly, the patterns of co-variation may not be stable, because chance can
substantially influence correlations among items when the ratio of participants to
items is relatively low, and secondly, the development sample may not adequately
represent the intended population (DeVellis 2003). Gorsuch (1990) proposed
guidelines for sample size based on minimum ratios of participants to items (5:1 or
10:1) which has been widely cited in counselling psychology research. In contrast,
Bentler and Chou (1987) perceived that the sample should be based on the
alternative rationale of the number of observations per variable, suggesting that
ratio of 5 observations per variable is sufficient. Caveats with this suggestion are that
firstly the data is normally distributed and secondly that each latent variable has
multiple indicators. Hair et al. (2016) suggest that if the assumption of normality does
not hold for the data, then the sample size needs to increase by approximately 15
observations per parameter. They further posit that if model misspecification is a
concern that sample size should be increased over the normal requirements.
Furthermore, they propose that at a minimum that sample size should be greater
than the number of covariances/correlations in the input matrix. Finally, they believe
that there is a link between the sample size and the complexity of the model,
consequently, they propose a ratio of five observations per parameter at a minimum,
with a ratio of ten observations being preferable. Concurring with other research
whose cite sample sizes less than 100 as a concern, Kline (1998) and Hair et al. (2016)
conclude with a recommendation of a minimum size of 200 observations with

increases where appropriate.

Based on this prior research, a major objective of this study was to obtain a sample
size as large as possible. A sizeable n=1665 cross-industry sector was chosen utilising

the Data Ireland (formerly Kompass Ireland). Selection criteria were as follows:

e All manufacturing firms in Ireland;

e All multi-Nationals were excluded.
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There were three response waves: three weeks after the initial mailing a reminder
letter with a replacement survey was posted to organisations that had not

responded. This was followed up one week later with a telephone call.

Groups were checked for non-response bias based on procedures as outlined by
Armstrong and Overton (1977). There were no significant differences between group

characteristics such as size of company and industry sector.

Table 5.1 Response Rates

Responses Number of Responses

Gone out of Business 8

Refused Participation 5

Sub-total 13

Completed Surveys Returned 545

Not involved in NPD 125

Not involved in collaborative NPD 222

Involved in collaborative NPD 185

Response Rate including all responses 33%

Response Rate completed surveys 32%

5.7 Survey Administration
The survey was posted to all manufacturing companies on the Data Ireland listing

(n=1665). Each respondent was sent a cover letter, a questionnaire and a prepaid
self-addressed envelope. Other research in this area has found that incentives
motivate respondents to complete mail surveys (Jobber and Reilly 1998). In line with
this prior research, respondents for this research were promised a report

summarising the major findings.

As responses were received, they were dated, encoded, and entered immediately

onto an Excel spreadsheet. IBM SPSS, Version 24 was used for data screening.
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5.8 Chapter Summary

This chapter outlines the philosophical approach to the research. It continues by
presenting the research design. Chapter 6 will present the methodological approach

adopted for the measure development of CII.
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Chapter 6: Development of Overall

Measurement Model

6.1 Introduction

This chapter outlines the process for the assessment of the measurement items for
each construct included in the overall measurement model while the next chapter
outlines the items for each construct included in the overall structural model.
Chapter 8 presents findings from the estimation of both the measurement and the
structural model. The first section in this chapter outlines the rationale regarding the
use of both formative and reflective models within research and presents the
reasoning for the use of a reflective model in this study. Next, it details the
framework of measure development for the Cll instrument which is adapted from
Churchill (1979), Gerbing and Anderson (1988), and Hinkin (1995). This part of the
chapter is divided into five major sections- item generation, content validity of items,

guestionnaire administration, EFA, and CFA including construct validity.

6.2 Reflective versus Formative Models

In developing any measurement model, the first step is defining the model as either
reflective or formative. Jarvis, MacKenzie, and Podsakoff (2003) suggest that there
are a number of decision rules that should be applied before determining whether a
construct is reflective or formative. For the purpose of this research, these decision
rules determine that a reflective perspective be adopted in the development of a
measure of Cll. Table 6.1 details the decision rules for formative and reflective

constructs.
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Table 6.1 Decision Rules for Formative and Reflective Models

Decision Rule

Formative Model

Reflective
Model/This
Research

Direction of Causality

Items to construct

Construct to items

Are indicators:
(a) defining characteristics?
(b) manifestations of the construct?

Defining Characteristics

Manifestations

alter the conceptual domain of the
construct?

Do changes in the indicators/items cause Yes No
changes in the construct?

Do changes in the construct cause No Yes
changes in construct? Or cause changes in

the indicators/items?

Are indicators inter-changeable? No Yes
Should indicators have the same or similar | No Yes
content?

Should indicators share a common Not necessarily Yes
theme?

Would dropping one of the indicators It is possible No

Co-variation among the indicators.

Not necessary for indicators
to co-vary with each other

Indicators are
expected to co-vary
with each other

Should a change in one of the
indicators be associated with changes
in other indicators?

Not necessarily

Yes

Nomological net of the construct
Indicators

Nomological net for the
indicators may differ

Nomological net for
the indicators should
not differ

Are the indicators/items expected to
have the same antecedents and
consequences?

Indicators are not required
to have the same
antecedents and
consequences

Indicators are
required to have the
same antecedents
and

consequences

Source: Jarvis, MacKenzie, and Podsakoff (2003): 203

6.3 Measure Development of ClI

A multi-dimension measure of the Cll construct was developed following the
procedures outlined by Churchill (1979), Gerbing and Anderson (1988) and Hinkin

(1998). Each stage is discussed below:

e |tem generation

e Face and content validity of items

e Questionnaire development

e Exploratory Factor Analysis

e Confirmatory Factor Analysis and construct validity
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6.3.1 Item Generation
Successful item generation is seen as key to the development of sound measures

(Hinkin 1998). Three approaches to item generation have been adopted in the extant
literature including deductive, inductive or a combination of both approaches. A
deductive approach was adopted for item generation during this research. This
involved a comprehensive review of the extant literature in order to generate an
initial pool of items that specified the theoretical domain of Cll. However, Cll has not
been fully defined previously in the context of innovation/NPD in the reviewed
literature. As outlined in chapter 3, the following definition has been developed for
Cll for this research. Cll is the degree or breadth to which B2B relationship partners
jointly engage with each other during the innovation process. For this research, the
Cll process is reflected by six dimensions or sub processes including the degree of:
joint communication, joint information exchange, joint learning, joint problem
solving, joint creativity and joint social bonding. These six dimensions should vary in
intensity. The measurement of Cll is an indicator of the intensity of the six sub

processes which together reflect the construct at any given point in time.

Using the CllI definition, several tentative items that appeared to represent the six
dimensions of Cll were either borrowed or developed from existing literature. This
resulted in an initial pool of 26 items. Tables 6.2 to Table 6.7 detail these initial pool

items by dimension and include the literature source(s) for each item.

Table 6.2 Joint Communication Measurement Items

Item Name Item Source
comm1 The frequency of meetings between us Gruner and Homburg (2000)
is high
comm?2 People from both organisations regularly | Gruner and Homburg (2000),
meet face-to-face Selnes and Sallis (2003), and
Paulraj et al. (2008)
comm3 Communication takes place both Mohr et al. (1996), Mohr and
informally and formally Sohi (1995), and Heide and John
(1992)
comm4 A high number of people are involved Paulraj et al. (2008)
from both organisation
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Table 6.3 Joint Information Exchange Measurement Items

Item Name Item Source
infol Information is shared freely between us | Adapted from Heide and Miner
(1992), McEvily and Marcus
(2005), and Cannon and Perreault
(1999)
info2 We provide information if it helps our McEvily and Marcus (2005)
partner
info3 Proprietary information is shared Mohr and Spekman (1994),
between our organisations Cannon and Perreault (1999),
Heide and John (1992), Heide and
Miner (1992), Selnes and Sallis
(2003) and McEvily and Marcus
(2005)
info4 Our partner provides us with McEvily and Marcus (2005),
information freely Schleimer and Shulman (2011)
info5 We can contact anybody in our partner Adapted from Yan and Dooley
organisation as and when we please (2014)
info6 We exchange information frequently Cannon and Perreault (1999)

Table 6.4 Joint Learning Measurement Items

Item Name Item Source
learnl We have developed a common language | Akgun Lynne and Yilmaz (2006),
that is unique to this relationship Lorange (1988)
learn2 Through interaction we develop new | Bstieler and Hemmert (2010)
knowledge
learn3 We adopt unique knowledge sharing | Dyer and Singh (1998)
routines for joint learning

Table 6.5 Joint Problem Solving Measurement Items

Item Name Item Source

Psolvel We apply joint goals Schleimer and Shulman (2011)

Psolve2 We support each other’s objectives Andersen and Narus (1994)

psolve3 We engage in joint planning Schleimer and Shulman (2011),

and Cannon and Perreault (1999)

psolved We engage in joint decision making Selnes and Sallis (2003)

psolve5 Problems that arise throughout the Heide and Miner (1992), and
project are treated as joint problems McEvily and Marcus (2005)

psolve6 Both partners make suggestions Selnes and Sallis (2003)
regarding the NPD project

psolve7 We adopt unique troubleshooting Selnes and Sallis (2003)
routines for problem solving
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Table 6.6 Joint Creativity Measurement Items

Item Name Item Source
createl We are creative Author
create2 New ideas are created when we work together Leenders van Engelen
and Kratzer (2003)
create3 Novel solutions are generated through working Subin and Workman
together (2004)

It was not possible to source a scale for joint creativity that the author believed
addressed the domain of the joint creativity construct. Therefore, items were
borrowed from two previous scales with the first item “we are creative” being added

to ensure that the domain of the construct was adequately addressed.

Table 6.7 Joint Social Bonding Measurement Items

Item Name Item Source
sociall We become closer when working Author
together throughout the process
social2 We get enjoyment out of working Author
together
social3 We become friendlier throughout the Author
process

It proved impossible to source a prior measure for joint social bonding. Consequently,
the three-item scale used in this research was developed by the author. The scale is

anchored in SET, social networking and social capital literature.

In the literature to date, no specific rules exist regarding the number of items to be
retained for each measure, but some helpful guidelines do exist (Hinkin 2005).
Keeping the number of items low is seen as an effective means of reducing response
biases caused by respondent boredom or fatigue. Additional items also demand
more time in both the development and administration of the scale. However, some
research has suggested that at a minimum at least four items are needed to
successfully check the homogeneity of a scale (Harvey, Billings, and Nilan 1985). In
contrast Cook (1981) believes that adequate internal consistency can be achieved
with as little as three items. In arriving at the number of items per scale for this
research, the researcher has been guided by both theoretical and statistical testing

of the survey instrument.
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6.3.2 Face and Content Validity

A panel of eight experts was established to examine face and content validity. Each
judge was asked to review the instrument for grammar, organisation,
appropriateness and confirmation that the instrument flowed logically. This part of
process did not result in any items being deleted. However, one item, “we have
developed a common language that is unique to this relationship” (learn1), needed
further explanation to ensure that the expert’s interpretation was the same as what
the researcher had intended. As a result, the wording of this item was amended with
the word “language” being replaced by the word “vocabulary”. This item now reads

“We have developed a common vocabulary that is unique to this relationship”.

For the determination of content validity, a two-phase approach in line with Lynn
(1986) was adopted. Another panel of experts including both academics and
practitioners were presented with a definition of the collaborative innovation
construct as well as a list of all the items. In phase one, the judges were asked to rate
or evaluate each item as: not relevant (1) somewhat relevant (2) quite relevant (3) or
highly relevant (4). In phase two, the judgement phase, the Content Validity Index
(CVI) was computed for each item. The CVI for each scale item is the proportion of
experts who rate an item as a 3 or 4 on a four-point scale. Example: 6 of 8 content
experts rated an item as relevant (3 or 4), the CVI would be 6/8 =.75. For the purpose
of this research any item with a CVI of less than .78 was deleted. This resulted in three
items being deleted. The items relate to the dimensions joint communication, joint
information exchange and joint problem solving and are as follows: “A high number
of people are involved from both organisations (comm4), “We exchange information
frequently” (info6) and “We adopt unique troubleshooting routines for problem

solving” (psolve7). Table 6.8 outlines the result of the measure purification results.
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Table 6.8 Content Validity: Measure Purification Results

Instrument Items

Not
Relevant

(1)

Somewhat
Relevant

(2)

Quite
Relevant

(3)

Highly
Relevant

(4)

Cvi

The frequency of
meetings between us
is high

11

111111

People from both
organisations regularly
meet face-to-face

1111

111

.875

Communication takes
place both informally
and formally

1111111

Number of people
involved from both
organisations is high

111

111

11

.625

Information is shared
freely between us

11111111

We provide
information if it helps
our partner

111111

.875

Proprietary
information is shared
between our
organisations

111111

11

Our partner provides
us with information
freely

11

111111

We can contact
anybody in our
partner’s organisation
as and when we please

1111

1111

We exchange
information frequently

11111

111

375

We have developed a
common vocabulary
that is unique to this
relationship

111111

11

Through interaction we
develop new
knowledge

11111111

We adopt unique
knowledge sharing
routines for joint
learning

11

111111

We apply joint goals

11111111

We support each
other’s objectives

1111111

.875

We engage in joint
planning

11111111

We engage in joint
decision making

11

111111
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Problems that arise
throughout the project 1 1111111 1
are treated as joint
problems

Both parties make
suggestions regarding 11111111 |1
the NPD project

We adopt unique
troubleshooting 11 11 11 .57
routines for problem
solving

We are creative 11 111111 1

New ideas are created
when we work 11111111 |1
together

Novel solutions are
generated through 1 1111 111 .875
working together

We become closer 11 1111 11 .75
when working together
throughout the

process

We get enjoyment out 11 111111 .75
of working together

We become friendlier 1 11111 1 .875
throughout the
process

The remaining 23 items were then included in a pilot study (n=63), the statistical

results of which are outlined below.

6.3.3 Measurement Approach
6.3.3.1 Pilot Study

In analysing the data from the pilot study (n=63), a solely exploratory analysis was
employed using IBM SPSS 24. A reliability analysis was conducted using Cronbach’s
alpha and item-to-total correlations tests. EFA (principle components method) was
used to measure factorial validity. The items for joint communication, joint learning,
joint creativity and joint social bonding generated item-to-total correlations scores
>.5, and loaded on one factor, with all factor loadings being greater than .5. This
indicates statistical significance as per thresholds suggested by Hair et al. (2010).
However, the items for joint information exchange and joint problem solving cross-
loaded on two factors. No items were deleted at this stage because it was felt that

the underlying theory supported the inclusion of these items going forward, and that
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the small sample size may have been a feature in the cross-loadings. Full pilot study

statistics are presented in Appendix C.

6.3.3.2 Postal Survey

The 23 retained items were administered within a survey instrument. A five-point
Likert-scale was used for all measures. The antecedent, outcome, moderation, and
control variables were also included in the survey instrument. Chapter 5 outlined the

postal survey design in detail.

It is important to note that as powerful statistical tests are to be carried out in this
research and confidence in the results are required, the largest sample possible was
used that was feasible within both the timeframe of the research and applicable
budget constraints. Maximisation of the sample size was critical, as both EFA and CFA
have been shown to be particularly susceptible to sample size effects. A more
detailed discussion on the importance of sample size for statistical analysis was
undertaken in chapter 5. An analysis of response rate and sample size was also

outlined in the same chapter (n=185).

The first statistical test carried out on the data was Harman’s Single-Factor Technique
(Podsakoff et al. 2003). This test was applied to address common method bias in the
development of the Cll scale. This is in addition to the procedural approaches that
were undertaken to mitigate common method bias in this research (see chapter 5).
All items were loaded into an exploratory factor analysis using PCA. The un-rotated
PCA revealed the presence of six distinct factors with an eigen-value greater than
one. The first six factors together accounted for 67.3 percent of the total variance.
The first and largest factor did not account for most of the variance (33 percent).
Thus, no general factor is apparent. Whilst it cannot be claimed that all common
method bias has been eliminated, or that all recommended procedural remedies
were followed, it can be said that by following best practice where feasible, as
outlined by Podsakoff et al (2003), all reasonable precautions have been taken to

mitigate the occurrence of the bias.

Data was treated to extensive screening. This screening was ongoing throughout the

data analysis process. This included undertaking graphical examinations, for
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example, data represented as histograms, and testing for outliers in the data. No
outliers that affected modelling results were found. The data was then subjected to
normal distribution testing (Kendrick 2000, and De vaus 2002). Table 6.9 outlines the
results for skewness and kurtosis, these measures are used to assess the extent of
the departure from a normal distribution. All the values lie within the range of +1 and
-1, indicating that the distribution is symmetrical and that all the variables are
suitable for further psychometric testing (Kendrick 2000, Mallery and George *2003,
and De vaus 2002). Table 6.9 details the distribution statistics for the six dimensions

of CIlI.

Table 6.9 Distribution Statistics

Valid N Mean Std Skewness | Skewness | Kurtosis | Kurtosis
=185 Statistic | Deviation Statistic | Std Error | Statistic | Std Error
Statistic

JCOMM 2.49 .86 .50 179 .16 .355
JINFO 2.24 .69 21 179 .40 .355
JLEARN 2.54 74 .08 179 .23 .355
JSBOND 2.02 72 .56 179 .50 .355
JPS 2.26 .66 -.016 179 -41 .355
JCREATE 2.30 .65 .29 179 12 .355
cll 2.26 .50 -17 179 -.28 .355

Source: Compiled by author

Following confirmation of normal distribution of the data, the performance of the
items was evaluated to ensure that they adequately measured each of the six
dimensions. This performance evaluation was undertaken through several tests using

IBM SPSS 24. These tests are outlined in the following section.

Item-to-total correlations examines the uni-dimensionality of each scale, that is, that
the items in each scale are measuring only one construct rather than a mixture of
constructs (Kendrick 2000). If an item does not correlate well, that is, with a
correlation value of least .5 (as per Hair et al. 2010), with the other items in a scale,
this is an indication that it should be removed from the scale because it is likely that

is tapping a different construct (Bryman and Cramer 2012).
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Reliability of each scale was assessed using the Cronbach’s alpha test. This refers to
the extent to which the scale produces consistent results, if repeated measurements
are made (De vaus 2002 and Bryman and Cramer 2012). The consensus is for a scale
to be considered reliable, coefficient alphas should exceed 0.7 threshold value,
Nunnally (1978) and Hair et al.’s (2010) recommended value of 0.6 for exploratory

research.

6.3.4 Initial Data Analysis (IBM SPSS 24)

The phases of the initial data analysis were carried out in IBM SPSS 24, all statistical

analysis results are reported in Appendix D. Each stage is outlined below.

e The six dimensions of Cll were subjected to the Pearson’s correlation test. All
correlations were found to be significant at the .01 level (two-tailed).

e The items measuring each dimension were then subjected to the Pearson’s
correlation test. All item correlations for JCOMM, JNFO, JLEARN, JSBOND, JPS
and JCREATE were found to be significant at the .01 level (two-tailed).

e Descriptive statistics were generated for all items and all dimensions. Each
dimension was then subjected to exploratory factor analysis with KMO and
Bartlett’s test of sphericity, item communalities, total variance explained, and
component matrix being reported.

e Reliability analysis for each dimension included generating a Cronbach’s alpha
score, reporting item-total-statistics, and Cronbach’s alpha score if item

deleted.

Based on the initial statistical results (low communalities, low factor loadings (less
than .4), cross loadings (greater than .2) three items were deleted from the overall
Cll scale. “Proprietary information is shared between our organisations (info3) and
“we can contact anybody in our partner organisation as and when we please” (info5)
were deleted from joint information exchange. “Both partners make suggestions

regarding the NPD project” (psolve6) was deleted from joint problem solving.
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Table 6.10 Item Deletion Criteria

Extracted Factor Item-Total- Initial Revised
Communality Loading | Correlation | Cronbach’s | Cronbach’s
Alpha Alpha
Info3 428 .654 464 .786 814
info5 .384 .620 441 .786 814
psolveb 390 .624 1495 .850 .850

Factor analysis was then conducted on the revised 20 items of the second order
latent Cll using principle components analysis extraction and promax rotation. This
resulted in a measure of sampling adequacy (KMO test) of .827, Bartlett’s test of
sphericity was significant, all extraction communalities > .6, except (psolve5) which
was .531. The total variance explained was 73.06 percent with the revised Cronbach’s
alpha for Cll being .892. To further test whether the six factors which emerged from
EFA adequately captured the construct of Cll (20 items), a confirmatory analysis using

IBM AMOS 24 was conducted.

CFA determines the factor structure of a dataset. In the EFA the factor structure is
explored (how the variables relate, and group based on inter-variable correlations).
In CFA the extracted factor structure is confirmed or rejected based on the goodness-

of-fit indices.

6.3.5 Confirmatory Factor Analysis (CFA)

As already outlined in the previous section, a major weakness of EFA is the inability
to quantify the goodness-of-fit of the resulting factor structure (Long 1983). In
addition, EFA involves a post hoc interpretation of the results, whereas CFA specifies
a priori relationships between the scales or variables of interest. Items that load
clearly in an exploratory factor analysis may still demonstrate a lack of fit in a
multiple-indicator measurement model due to lack of external consistency (Gerbing
and Anderson 1988). Consequently, data from the primary data collection stage will
be examined for scale reliability and validity by adopting a CFA approach (IBM AMOS

24). 1t is necessary to establish convergent and discriminant validity, as well as
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reliability, when doing a CFA. If your factors do not demonstrate adequate validity
and reliability, moving on to test a causal model will be pointless. The following
measures will be used for establishing validity and reliability and reported in the
findings chapter: Composite Reliability (CR), Average Variance Extracted (AVE),
Maximum Shared Variance (MSV), and Average Shared Variance (ASV). As suggested

by Hair et al. (2010), the thresholds for these values are as follows:

Reliability: CR > 0.7
Convergent Validity: AVE > 0.5
Discriminant Validity: MSV < AVE Square root of AVE greater than inter-

construct correlations

Convergent validity issues suggest that your variables do not correlate well with each
other within their parent factor meaning that the latent factor is not well explained
by its observed variables. Discriminant validity issues suggest that variables correlate
more highly with variables outside their parent factor than with the variables within
their parent factor, meaning that latent factor is better explained by some other
variables (from a different factor), than by its own observed variables.

Following validity testing as detailed above, the next step involved tests to quantify
the goodness-of-fit of the resulting factor structure (Gerbing and Anderson 1988).
IBM AMOS 24. provides a technique that allows the researcher to assess the quality
of the factor structure by statistically testing the significance of the overall model and
the item loadings on factors. This affords a stricter interpretation of uni-
dimensionality. In real terms, CFA is a confirmation that the prior analysis has been
conducted in a rigorous and appropriate manner. Because of the availability of
numerous goodness-of-fit statistics, the indices used in this research will reflect those
used in relevant literature and as suggested by Hair, Anderson, Babin, and Black
(2010: 654). They are comparative fit index (CFl), the goodness-of-fit index (GFl), the
standardised root mean square residual (SRMR), the root mean square error of
approximation (RMSEA) and PCLOSE. The guidelines for analysing a model goodness-
of-fit as per Hair et al. (2010) are:

e CFl: values> .90 indicate acceptable models (the closer to 1.0 the better the

model fits)
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e GFI: Similar to CFI, values > .90 indicate acceptable models (the closer to 1.0
the better the model fits)

e RMSEA : values < .05 reflect a good fit, values > .05 and <.08 reflect an
adequate fit, values >.08 and <.10 indicate a mediocre fit and values over .10
signal a poor fitting model

e SRMR: values below .05 indicate an acceptable fit

e PCLOSE: >.05.

Although no longer considered an accurate measure of a model’s goodness-of-fit
(Byrne 2001, Diamantopoulos and Siguaw 2000), the chi-square statistic and its
accompanying degrees of freedom and p value are also reported here because they

have been traditionally reported in the literature.

Once the overall fit of the model was examined, additional interpretation was carried
out. First, each model coefficient (e.g. item) was individually examined for degree of
fit. By selecting a desired level of significance, the t-values will be used to test the
null hypothesis that the true value of specified parameters is zero thus determining
if the items are good indicators of a scale. Those items that are not significant may
need to be eliminated. Secondly, modification indices were considered, as the
modification indices provide information regarding unspecified parameters or cross-
loadings. A large modification index indicates that a parameter might also contribute
explained, but unspecified, variance in the model. Where the output revealed large
modification indices, the measurement model was re-specified allowing the items
with the largest indices to load on the specified corresponding factor. However, this
re-specification was only made where it was theoretically plausible. The output was

then re-examined, with special attention to t-values for all specified loadings.

6.4 Chapter Summary

This chapter outlined the framework for the measurement development of CII.

Chapter 7 will outline the framework for the analysis of the structural model, with
chapter 8 presenting the findings for the CFA of both measurement and structural

models.
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Chapter 7 Reliability and Testing of
Non-Cll Constructs in the Structural

Model

7.1 Introduction

This chapter presents the results of the statistical assessment of each construct that
is included in the structural model. The next chapter presents the findings from the

estimation of both the measurement and the structural model.

The chapter is divided into three main sections based on this research’s
conceptualisation. These sections relate to the structural model’s antecedents,
outcomes, and moderation variables. Each section details scale items and reports
EFA findings based on this study’s data collection. Any adjustments (based on either

theoretical or statistical reasoning) made to the original scales are also outlined.

7.2 Structural Model Measures

There are two critical approaches involved in the structural modelling process: (1)
the sourcing of prior measures from the literature for each construct and (2) the
testing of these measures for reliability and validity. A review of the existing literature
was undertaken in order to identify the relevant measurement scales. The scales
used in this study are believed to possess content and/or face validity because they
have been tested rigorously and generalised in the published literature. All scales use
a five-point Likert scale with 1 = strongly agree and 5 = strongly disagree. Each of the
measurement scales underwent further testing for validity and reliability using EFA

and CFA as part of this research.
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7.3 Antecedent Variables

This work’s conceptualisation contains three antecedent variables: benevolent trust,
cognitive commitment and senior management support. It is not considered that
there are only three antecedent variables of Cll, but rather that these three are the

most critical within the context of the SET theoretical framework.

7.3.1 Benevolent Trust (H2a)

The first antecedent variable is benevolent trust. The benevolent trust scale used in
this study is adapted from Mohr and Spekman (1994) and the items are listed in Table
7.1. The measure is a three-item differential scale. Some contextual changes in the
scale resulted in the word “partner” being used in this research rather than the word
“manufacturer” that was used in the original scale. The results of the initial EFA are
detailed in Table 7.1. The PCA extraction method using promax rotation was applied
generating the following results: .732 KMO measure of sampling adequacy, Bartlett’s
test of sphericity was significant, extraction communalities ranging from .76 to .82,
and total variance explained of 78.71 percent. All items loaded strongly on one factor
with a Cronbach’s alpha score of .864. The score based on the survey data for this
research was much higher than the .75 achieved by Mohr and Spekman (1994). This
may well be as a result of changing the second item “we feel that we get a fair deal
from our partner” from the reverse worded item “we feel that we do not get a fair
deal from our partner” that was used in the original scale. Table 7.1 shows EFA results

and Cronbach’s alpha score for the Benevolent Trust Scale.

Table 7.1 Benevolent Trust Scale

Item Detail Cronbach’s Item Name Factor Loadings
Alpha
.864
We trust that our partner’s trustl .872
decisions will be beneficial to our
business
We feel that we get a fair deal trust2 .904
from our partner
The relationship is marked by a trust3 .896
high degree of harmony
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7.3.2 Cognitive Commitment (H2b)

The cognitive commitment scale used in this study is adapted from Morgan and Hunt
(1994) and the items are listed in Table 7.2. The measure is a three-item differential
scale. Small changes were made to the wording of the original scale for contextual
reasons. The PCA extraction method using promax rotation was applied generating
the following results: .746 KMO measure of sampling adequacy, Bartlett’s test of
sphericity was significant, extraction communalities ranging from .807 to .844, and
total variance explained of 82.25 percent. All items loaded strongly on one factor
with a Cronbach’s alpha score of .886. The score based on the survey data collected
in this research compares well with the original scale reliability result of .895
achieved by Morgan and Hunt (1994). Table 7.2 shows EFA results and Cronbach’s

alpha score for the Cognitive Commitment Scale.

Table 7.2 Cognitive Commitment Scale

Item Detail Cronbach’s Item Name Factor Loadings
Alpha
.886
The relationship that we have commitl .898

with this partner is: something
that we are very committed to
The relationship that we have commit2 .904
with this partner is: something
that we intend to maintain
indefinitely

The relationship that we have commit3 .919
with this partner: deserves our
maximum effort to maintain

7.3.3 Senior Management Support (H2c)

Senior management support is measured by a single item measure in this research.
This measurement approach was also adopted by Barczak, Griffin and Kahn (2009) in

their PDMA best practices survey.

7.4 Outcome Variables

This work’s conceptualisation contains two outcome variables, NPD outcomes and
LTO. Again, it is not considered that there are only two outcome variables of Cll, but

rather that these are the most critical in the context of SET.
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7.4.1 NPD Outcomes (H3a)

The NPD outcomes scale for this research includes both financial and relationship
satisfaction items. It is a 7-item differential scale. It includes five financial items
adapted from Ignatius, Leen, Ramayah, Hin, and Jantan (2012) and two relationship
satisfaction items adapted from a relational satisfaction scale (Bstieler 2006). The
results of the EFA are detailed in Table 7.3. The PCA extraction method using promax
rotation was applied generating the following results: .846 KMO measure of sampling
adequacy, Bartlett’s test of sphericity was significant, extraction communalities
ranging from .583 to .718, and total variance explained of 65.97 percent. All items
loaded strongly on one factor with a Cronbach’s alpha of .913. Table 7.3 shows EFA

results and Cronbach’s alpha for the NPD outcomes scale.

Table 7.3 NPD Outcomes Scale

Item Detail Cronbach’s Item Name Factor Loadings
Alpha
.913
The NPD collaboration exceeded outcomesl 803

overall senior management
expectations

The NPD collaboration exceeded outcomes?2 .798
our customer expectations

The NPD collaboration exceeded outcomes3 .833
profit expectation

The NPD collaboration exceeded outcomes4 .849

return on investment
expectations

The NPD collaboration exceeded outcomes5 837
our market share expectations

This NPD collaboration has met outcomes6 .763
our expectations

The NPD collaboration has been outcomes? .804
successful

The LTO scale used in this study was adapted from Ganesan (1994). The original scale

was a seven-item differential scale, however, following the initial EFA, Ito5, “we are
only concerned with our outcomes in this relationship” was deleted as it cross-loaded
on a different factor. The PCA extraction method was applied using promax rotation
generating the following results: .853 KMO measure of sampling adequacy, Bartlett’s

test of sphericity was significant, extraction communalities ranging from .515 to .724,
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and total variance explained of 59.9 percent. All remaining items loaded strongly on
one factor with a Cronbach’s alpha score of .863. The score based on the survey data
for this research is higher than the .82 score achieved by Ganesan in the original

research. Table 7.4 shows EFA results and Cronbach’s alpha for the LTO scale.

Table 7.4 LTO Scale

Item Detail Cronbach’s Item Name Factor Loadings
Alpha
.863
We believe that in the long run ltol .754

our relationship with this partner
will be profitable

Maintaining a long term [to2 .851
relationship with this partner is
important to us

We focus on the long term goals [to3 .759
in this relationship
We are willing to make sacrifices lto4 .718
to help this partner from time to
time

We expect this partner to be lto6 .817
working with us for a long time
Any concessions that we make to lto7 .736
help this partner will even out in
the long run

7.5 Moderation Variables

Three independent variables were added to the structural model in order to test for
moderation effects between firstly, Cll and NPD outcomes, and secondly, Cll and LTO.
Moderation variables include type of NPD (explorative or exploitative), market

turbulence and finally technological turbulence.

7.5.1 Type of NPD (H5a to H5d)

Type of NPD is a categorical variable and therefore requires no further discussion in

the context of scale measures (H4a to H4d).

7.5.2 Market Turbulence (H5e and H5f)

The measure is a three-item scale and is based on the work of Calantone et al. (2003).
These researchers developed the market turbulence scale by adapting three

previously developed measures from the literature: Jaworksi and Kohli (1993) who
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looked at the composition of customers over time, Li and Calantone (1998) who
looked at the market share over time and Miller and Friesen (1982) who measured
the ease of forecasting customers’ demands and tastes. No changes were made to

the original wording of the scale. Items are listed in Table 7.5.

The PCA extraction method using promax rotation was applied generating the
following results: KMO measure of .599 of sampling adequacy, Bartlett’s test of
sphericity was significant, extraction communalities ranging from .495 to .747 for all
items, and total variance explained of 61.37 percent. All items loaded strongly on one
factor with a Cronbach’s alpha score of .682. This score compares favourably with
the original of .54 achieved by Calantone et al. (2003). Table 7.5 shows EFA results

and Cronbach’s alpha score for the market turbulence scale.

Table 7.5 Market Turbulence Scale

Item Detail Cronbach’s Item Name Factor Loadings
Alpha
.682
We cater for many of the same market1 .703
customers as in the past
In general, in our industry, market market2 .865

share is stable amongst the same
competitors

Demand and taste are easy to market3 774
forecast

7.5.2 Technological Turbulence (H5g and H5h)

The scale was originally a five-item scale and was adapted from Calantone et al.
(2003). Only the first three items were used for this research as tech4 was reverse
coded and tech5 cross loaded equally across two factors (during the first EFA). The
PCA extraction method using promax rotation was applied generating the following
results: KMO measure of .706 sampling adequacy, Bartlett’s test of sphericity was
significant, extraction communalities ranging between .698 and .808, total variance
explained of 75.35 percent. All items loaded strongly on one factor, with a Cronbach’s
alpha score of .835. This score compares favourably with the original of .74 achieved
by Calantone et al. (2003). Table 7.6 shows EFA results and Cronbach’s alpha score

for the Technological Turbulence scale.
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Table 7.6 Technological Turbulence Scale

Item Detail Cronbach’s Item Name Factor Loadings
Alpha
.835
The technology in our industry is techl .876
changing rapidly
A large number of new product tech2 .898

ideas have been made possible
through technological
breakthroughs in our industry
In our industry the modes of tech3 .829
production and services change
often

7.6 Other Variables (TCE Model)

In order to estimate an alternative structural model, two TCE first order variables:
dependence and asset specificity, replaced benevolent trust and cognitive

commitment in the revised model.

7.6.1 Dependence

The original scale was adapted from Ganesan (1994) and is an eight-item differential
scale. Two items relating to sales volume in the original scale were removed due to
lack of contextual relevance. The PCA extraction method using promax rotation was
applied generating the following results: .843 KMO measure of sampling adequacy,
Bartlett’s test of sphericity was significant, extraction communalities ranging from
.515 to .755, and total variance explained of 63.82 percent. All items loaded strongly
onto one factor with a Cronbach’s alpha score of .843. This score while not as high as
the original score of .94 achieved by Ganesan (1994) but is still favourable. Table 7.7

shows EFA results and Cronbach’s alpha score for the Dependence scale.

Table 7.7 Dependence Scale

Item Detail Cronbach’s Item Name Factor Loadings
Alpha
.885
This partner is crucial to our dependl .743
future performance
It would be difficult for us to depend2 .869
replace this partner
We are dependent on this partner depend3 .845
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discontinued we would difficulty
in replacing this partner

We do not have a good depend4 .718
alternative to this partner

This partner is important to our depend5 .743
business

If our relationship was depend6 .861

7.6.2 Asset Specificity

The original scale is a four-item differential scale borrowed from Wagner (2012) and

adapted from Ganesan (1994). No changes were made to the original scale. The PCA

extraction method using promax rotation was applied generating the following

results: .843 KMO measure of sampling adequacy, Bartlett’s test of sphericity was

significant, extraction communalities ranging from .463 to .734 and total variance

explained of 54.75 percent. All items loaded strongly on one factor with a Cronbach’s

Alpha score of .724. This score, while not as high as the original scale score of .78, is

still favourable. Table 7.8 shows EFA results and Cronbach’s Alpha score for the Asset

specificity scale.

Table 7.8 Asset Specificity

not be reversed in the case of
partner switching

Item Detail Cronbach’s Item Name Factor Loadings
Alpha
724
If we switched from this partner assetl 774
to another partner, we would lose
substantial investments
We have invested substantially in asset2 .680
personnel dedicated to this
partner
If we switched from this to an asset3 .752
alternative partner, we would
lose knowledge related to the
processes of this partner
Investments in this partner could asset4 .750

7.7 Chapter Summary

This chapter outlined the literature source of all the structural model constructs’

scales. Items for each scale were detailed and given unique labels. Where changes to
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the original scales were undertaken, an explanation was given. EFA factor loadings
and reliability scores (Cronbach’s Alpha) results were presented. The next chapter
estimates the overall measurement and structural model and details all findings from

CFA.
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Chapter 8: Findings

8.1 Introduction
This chapter firstly outlines the characteristics of the research sample. Following on

from chapter six (measurement model development), this chapter estimates three
alternative measurement models. The three alternative models include: the second
order latent factor model (Measurement Model A), the six-dimension co-varied
model (Measurement Model B) and finally a multi item measurement model
(Measurement Model C). All relevant loadings and goodness-of-fit indices are
reported for each of the three models. The measurement models are then compared
from both a theoretical and statistical perspective. The second-order latent factor

model represents the best fit from both a theoretical and statistical perspective.

Pursuant to this, the structural model is specified with all relevant loadings and
goodness-of-fit indices being reported. The model is then re-specified to include all
control and moderating variables. All statistical findings are reported. Finally, an
alternative structural model is estimated using TCE variables. All statistical findings
are reported. Finally, statistical findings from both SET and TCE models are

compared.

8.2 Characteristics of Research Sample

The respondents for this research are categorised by: type of NPD, partner type,
criticality of customer, longevity of the relationship, gross sales of organisation, and
industrial sector. Of the 185 respondents in this sample only 71 (38 percent) were
involved in radical or explorative NPD with 114 (62 percent) engaging in incremental
or exploitative NPD (Table 8.1). This would appear to suggest that organisations are
building on existing proven products rather than taking the exploratory route,
perhaps indicating a risk-adverse culture within organisations. Table 8.2 indicates
that customers are still the preferred choice of partner with 102 (55 percent) of the

sample choosing customers and 45 percent choosing suppliers. Of the 102
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respondents that chose customers 76 percent of the customers were in the top six
accounts (Table 8.3). As shown in Table 8.4, most inter-organisational relationships,
regardless of partner type involved, are not new with 55 percent of all relationships
being in existence for more than seven years and only 5 percent being in existence
for less than one year. The last classification variables asked respondents to indicate
(1) the industry sector that they were trading in and (2) their gross sales for
2015/2016 (Euros). Although not evenly spread across all sectors it can be seen from
Table 8.5 that most sectors are represented in the sample. However, the largest
percentage of respondents (38 percent) are in the food, tobacco and beverage
sector. Finally, based on gross sales Table 8.6 indicates that 57 percent of the
respondents had gross sales of 20 million euros or less for the financial year
2015/2016. The largest percentage of respondents (43 percent) were in the greater
than 2 million, less than or equal 20 million band. Table 8.1 to Table 8.6 summarise

the results of the above analysis.

Table 8.1 Research Sample Analysis: Type of NPD

Frequency Valid Cumulative
Percent Percent
Radical 71 38.4 38.4
Incremental 114 61.6 100
Total 185 100
Missing 0
Total 185

Table 8.2 Research Sample Analysis: Partner Type

Frequency Valid Cumulative
Percent Percent
Supplier 83 44.9 44.9
Customer 102 55.1 100
Total 185 100
Missing 0
Total 185
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Table 8.3 Research Sample Analysis: Criticality of Customer

Account Grouping Frequency Valid Cumulative
Percent Percent
Top 1-2 34 33.33 33.33
Top 3-4 32 31.37 64.7
Top 5-6 12 11.76 76.46
Top 7-8 10 9.82 86.28
Top 9 plus 14 13.72 100
Total 102 100
Missing 0
Total 102
Table 8.4 Research Sample Analysis: Relationship Duration
Frequency Valid Cumulative
Percent Percent
Less than one year 9 4.9 49
One to three years 52 28.1 33
Four to six years 23 12.4 45.4
Seven years or more 101 54.6 100
Total 185 100
Missing 0
Total 185
Table 8.5 Research Sample Analysis: Industry Sector
Frequency Valid Percent | Cumulative
Percent
Pharmaceuticals 27 14.6 14.6
E/rl]zci:;az:ic:é/Electncal /Electrical 26 14.1 58,7
Industrial Machinery 15 8.1 36.8
Telecommunications 5 2.7 39.5
Other Manufacturer 29 15.7 55.2
Food 70 37.8 93
Technology 1.1 94.1
Chemical/Plastic/Rubber Products 1.6 95.7
Construction 11 96.8
/Psgslriéi?npger products/Printing 5 11 97.9
Others 4 2.1 100
Total 185 100
Missing 0
Total 185
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Table 8.6 Research Sample Analysis: Firm Size

Frequency Valid Cumulative
Percent Percent
< €2 Million 25 13.5 13.5
>€2 < €20 Million 80 432 56.8
>€20 < €50 Million 25 13.5 70.3
>€50 < €100 Million 19 10.3 8.5
>€100 < €300 Million 12 6.5 87
>€300 < €400 Million 2 1.1 88.1
>€300 < €400 Million 3 1.6 89.7
>€400 < €500 Million 4 2.2 91.9
>€500 Million 15 8.1 100
Total 185 100
Missing 0
Total 185

8.3 Measurement Model Specification

To establish convergent, discriminant validity and reliability of the measurement
model’s dimensions several measures were used, including Composite Reliability
(CR), Average Variance Extracted (AVE), Maximum Shared Variance (MSV), and
Average Shared Variance (ASV). The thresholds applied for these tests (Hair et al.

2010) are as discussed in chapter 6.

The first set of results for reliability and validity testing are presented in Table 8.7.
The AVE for the first order latent factor JLEARN is below .5 which implies convergent
validity issues. In effect what this means is that JLEARN is not well explained by its
observed variables (jlearnl, jlearn2, and jlearn3). From a statistical perspective it
could be argued that JLEARN be removed from the model, but because JLEARN is of
such theoretical importance within the Cll measure, no action was taken, and the
construct was retained. However, to address the convergent validity issues the item
with the lowest factor loading jlearnl, “we have developed a common vocabulary
that is unique to this relationship” was removed from the scale. Table 8.9
demonstrates that this item deletion generated an AVE of .535 above the required
threshold. It should be noted that as a result, CR for JLEARN has now dropped to .696

which is just below the .70 threshold but at .004 no action was taken. The AVE for
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JPS is .542 which is very low in comparison to the other latent factors. In order to
correct this psolve5 “problems that arise throughout the project are treated as joint
problems”, was removed from the measure, as this showed the lowest regression
weight loading at .59. The revised model was again tested for reliability and validity
with the results being presented in Table 8.9. Table 8.9 demonstrates that all
reliability and validity concerns regarding the measurement model have now been

addressed.
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Table 8.7 Validity and Reliability Measurement Model Constructs

CR AVE MSV MaxR(H) JPS JCREATE | JSBOND JINFO JCOMM JLEARN
JPS 0.854 0.542 0.324 0.863 0.736
JCREATE | 0.850 0.656 0.338 0.888 0.542 0.810
JSBOND 0.875 0.700 0.338 0.891 0.508 0.458 0.837
JINFO 0.823 0.611 0.228 0.872 0.477 0.260 0.414 0.782
JCOMM 0.812 0.595 0.165 0.857 0.389 0.311 0.406 0.341 0.772
JLEARN 0.701 0.444 0.338 0.725 0.569 0.581 0.581 0.392 0.389 0.666

Table 8.8 Revised Validity and Reliability Measurement Model Constructs (psolve5 and learnl removed from model)

CR AVE MSvVv MaxR(H) | JPS JCREATE | JSBOND | JINFO JCOMM | JLEARN
JPS 0.850 0.586 0.304 0.854 0.765
JCREATE | 0.850 0.656 0.366 0.887 0.525 0.810
JSBOND | 0.875 0.700 0.312 0.891 0.491 0.459 0.837
JINFO 0.823 0.612 0.213 0.870 0.461 0.261 0.415 0.782
JCOMM | 0.812 0.596 0.165 0.858 0.397 0.312 0.406 0.341 0.772
JLEARN | 0.696 0.535 0.366 0.701 0.551 0.605 0.559 0.391 0.368 0.731

Key (Table 8.7 and Table 8.8): JPS = joint problem solving; JCREATE = joint creativity; JSBOND= joint social bonding; JINFO= joint information exchange; JCOMM=
joint communication; JLEARN = joint learning. CR = composite reliability; AVE= average variance extracted, MSV= maximum shared variance; MaxR(H) =
maximum reliability.

The diagonal value (in bold) is the square root of AVE of the construct. The other values in the table represent the correlations between the respective constructs.
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8.3.1 Measurement Model Comparison
IBM AMOS 24 was used to test the three hypothesised alternative measurement

models. The first model represents the six co-varied dimensions approach to Cll
measurement, the second, the second order latent factor approach to Cll
measurement and the third, the 18 multi-item approach to Cll measurement. The
two-step model as recommended by Byrne (2010) was followed which involved the
initial confirmation of the validity of the indicator variables using (CFA). Table 8.9
compares the standard regression weight loadings for each measurement model at
this indicator level. Several of the indicators in model C (multi-item approach) are
below .50, in addition, all model fit indices for this model are below the
recommended threshold values. Consequently, this model (multi-items) was
removed from consideration. The remaining two measurement models, Figure 8.1
and Figure 8.2, were then compared with both theoretical and statistical
considerations being evaluated. Table 8.11 compares the remaining two models
based on model fit indices. The results of the confirmatory factor analysis (second
order latent factor model) are shown in Figure 8.2 and tabulated in Table 8.12. To
improve model fit, modification indices were co-varied where appropriate.

Table 8.9 Standardised Regression Weight Loadings: Measurement Models

Second Order ClI Co-varied Cll to Items
(Model A) (Model B) (Model C)
JPS-psolvel .68 .68 .56
JPS-psolve2 .80 .81 .69
JPS-psolve3 .76 .75 .66
JPS-psolved .69 .68 .61
JCREATE-createl 71 .72 .53
JCREATE -create2 .92 .92 .63
JCREATE-create3 .79 .79 .57
JSBOND-sociall 74 .74 .64
JSBOND-social2 .88 .89 .69
JSBOND-social3 .88 .87 .62
JINFO-Infol .89 .90 .52
JINFO-info2 .70 .69 .45
JINFO-info4 74 .73 47
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JCOMM-comm1 .89 .89 47
JCOMM-comm?2 .79 .79 .40
JCOMM-comm3 .60 .61 A7
JLEARN-learn2 77 .77 .58
JLEARN-learn3 .69 .69 .53

Table 8.10 Modification Indices by Model

Model Scale Co-Varied Error Mi
Terms

Second Order (Model JPS el-e2 13.21
A)

Second Order (Model JPS e3-e4 13.38
A)

Co-Varied (Model B) JPS el-e2 12.20
Co-Varied (Model B) JPS e3-e4 14.64

Key: Second Order=second order factor measurement model, JPS= joint problem solving scale, el-
e2= error term 1 and error 2 relating to psolvel and psolve2, Mi= Modification index, Co-varied =
Six dimension co-varied measurement model

Table 8.11 Goodness-of-fit Indices for Measurement Models

Model x2 |df |p |x2/df |GFI [CFI |RMSEA | PCLOSE | SRMR
CMIN

Cll second 182.861 | 127 | .001 1.44 .909 | .965 .05 .53 .059
order factor
model with
18 items

(Model A)

Alternative
model

18 Items 172.032 | 118 | .001 | 1.46 .914 | .966 .05 .49 .053
loading onto
six co-varied
factors
(Model B)

Key: x?=Chi-Square, df=degrees of freedom, x? /d f=chi Square/df, p= level of marginal significance,
GFI= Goodness-of-fit Index, CFI =Comparative Fit Index, RMSEA= Root Mean Square Error
Approximation, PCLOSE=p of Close Fit, SRMR= Standardised Root Mean Square Residual
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The goodness-of-fit indices for the remaining measurement models as expected, are
very similar (except for PCLOSE and SRMR which are marginally better in second
order factor model). All indices can be interpreted as excellent based on the
thresholds as outlined by Hair et al. (2010). For the purpose of this research, the
second order factor model (Figure 8.1) indices support the theoretical proposition
that the six distinct but related first order constructs reflect Cll (Figure 8.1). An added
advantage to using the second order factor model is that it demonstrates a more
parsimonious and interpretable model than first order models because the co-varied
first order factor assumes zero error at construct level (Chen, Sousa, and West 2005)
as opposed to a second order factor model which demonstrates this error by
including a residual error term at the construct level. Based on second order factor

estimation, all measurement model hypotheses are supported (Table 8.12).

Table 8.12 Measurement Model Hypotheses

Hypotheses Standardised CR AVE | Supported/Rejected
Regression
Weight
H1a:Joint Communicationis | .52 .812 .596 Supported
a dimension of ClI
H1b: Joint Information .55 .823 .612 Supported
Exchange is a dimension of
(@]
Hl1c: Joint Learning is a .78 .696 .535 Supported
dimension of ClI
H1d: Joint Problem Solving is | .78 .850 .586 Supported
a dimension of ClI
H1le: Joint Creativity is a .67 .850 .656 Supported
dimension of ClI
H1f: Joint Social Bondingisa | .70 .875 .700 Supported
dimension of ClI

Key: p is significant at the .001 level (two-tailed) CR=Composite reliability by dimension, AVE=
Average variance explained by dimension, Supported/rejected relates to each measurement model
hypothesis
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Key: Cll=collaborative innovation intensity, JPS=joint problem solving, JCREATE=joint creativity,
JSBOND-=joint social bonding, JINFO=joint information exchange, JCOMM-=joint communication,
JLEARN=joint learning el to e18 = error terms at the indicator level, R1 to R6 = residual errors at the
dimension level. Goodness-of-Fit indices Results: CMIN/DF 1.44, GFI.909, CFl .965, SRMR .059,
RMSEA 0.05, PCLOSE .531

Figure 8.1 Second Order Factor: Measurement Model A
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Key: Cll=collaborative innovation intensity, JPS=joint problem solving, JCREATE=joint creativity,
JSBOND-=joint social bonding, JINFO=joint information exchange, JCOMM=joint communication,
JLEARN=joint learning, el to el18 = error terms at the indicator level, R1 to R6 = residual errors at
the dimension level. Goodness-of-Fit Indices Results: CMIN/DF 1.46, GF1.914, CFl .966, SRMR .053;
RMSEA 0.05; PCLOSE .49

Figure 8.2 Six Dimension Co-Varied: Measurement Model B
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8.4 Structural Model Specification

Before identification and estimation of the structural model, each borrowed scale
was tested for composite reliability and average variance extracted. All results are
within guidelines (>.50 for average variance extracted and >.60 for composite
reliability, guidelines are as per Hair et al. (2010)). Table 8.13 outlines composite
reliability (CR) and average variance extracted (AVE) for Cll antecedent and outcome

variables.

Table 8.13 Composite Reliability and Average Variance Extracted (Structural
Model Measures)

Construct Variable Composite Reliability Average Variance
Extracted
Cognitive Commitment .893 .734
Benevolent Trust .866 .681
NPD outcomes .903 .570
Long term Relationship Orientation | .856 .510

Key: Composite Reliability=Reliability for set of scale items, Average Variance Extracted=Amount of
variance extracted from scales versus that which can be attributed to measurement error.

Figure 8.3 illustrates the results of the estimation of the SET second order factor
structural model. For further clarity, Table 8.14 details the standard regression
weight loadings and squared multiple correlations for the antecedent and outcome
scales. To improve model fit indices, several error-terms were co-varied (within first
order factor scales) based on both theory and high modification indices (all >10).
Where this was undertaken, the co-varied error terms related to the same measure
(Table 8.15). Final goodness-of-fit indices results are shown underneath Figure 8.3.
All the model goodness-of-fit indices reported demonstrate excellent model fit

except for GFI (.795) and CFI (.921), both demonstrating acceptable model fit.
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Figure 8.3 Structural Model (SET lens)
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Table 8.14 details the standard regression weight loadings and squared multiple

correlations for the structural model’s antecedent and outcome scales.

Table 8.14 Structural Model: First Order Factors-Standardised Regression Weight
Loadings and Squared Multiple Correlations

First Order Latent Factor to Indicator Standardised R?
Regression
Weights
Cognitive Commitment to commitl .85 .73
Cognitive Commitment to commit2 .84 .70
Cognitive Commitment to commit3 .88 .77
Benevolent Trust to trustl .80 .64
Benevolent Trust to trust2 .84 .70
Benevolent Trust to trust3 .84 .70
NPD Outcomes to outcomel .76 .57
NPD Outcomes to outcome?2 74 .54
NPD Outcomes to outcome3 77 .59
NPD Outcomes to outcome4 .80 .64
NPD Outcomes to outcome5 .83 .70
NPD Outcomes to outome6 .68 .46
NPD Outcomes to outcome7 72 .53
LTO to Itol .66 44
LTO to Ito2 .79 .62
LTO to Ito3 .70 .49
LTO to lto4 .66 .43
LTO to Ito6 .81 .65
LTO to Ito7 .66 .43

The standardised regression weight loadings for the two antecedent variables and
the two outcome variables are all well above .6. Several error terms were co-varied
at the indicator level only where indicators reflected the same measure. This was
undertaken to improve model fit. Table 8.15 details the co-varied error terms. It

identifies the relevant scale and includes the M.I. score.
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Table 8.15 Structural Model SET Lens: Co-varied Error Terms by Scale

Scale Co-Varied Error Terms M.l
NPD Outcomes e25-e26 43.526
NPD Outcomes e27-e28 57.103
NPD Outcomes e30-e31 63.607
LTO e32-e33 13.430

Key: NPD Outcomes = NPD Outcomes scale, e25 and e26= error term 25 and error 26 relating to
outcomesl and outcomes2, e27 and e28 = error term 27 and error term 28 relating to outcomes3
and outomes4, e30 and e31 = error term 30 and error term 31 relating to outcomes 6 and outcomes
7. LTO =Long term relationship orientation, e32 and e33 = error term 32 and error term 33 relating
to Itol and Ito2. MI= Modification index

Table 8.16 shows the hypotheses results for the structural model. All hypotheses
were supported. However, the following is noteworthy. The estimated positive
relationship between benevolent trust and Cll is relatively low at .35, as opposed to
the cognitive commitment to Cll relationship which estimates a positive relationship
of .54. This may be connected to both constructs being modelled as co-varied here
(.60 correlation coefficient). This will be further explored in chapter 9. The
relationship between senior management support and Cll although positive is also
lower than expected at .19. Once again, the co-variance relationship between the
three antecedent variables may be a factor (senior management support to cognitive
commitment is .43 and to benevolent trust is .34). The relationship between Cll and
NPD outcomes (which combines financial and relational outcomes) is strong at .52,

but somewhat less than the relationship between Cll and LTO at .81. Table 8.16

details hypotheses results for structural model.

Table 8.16 Structural Model SET LENS: Hypotheses Results.

Hypotheses Standardised | S.E C.R p Supported/Rejected
Regression
Weight
Loading
H2a: Benevolent .35 .058 4.045 | .000 Supported
trust is an
antecedent of ClI
H2b: Cognitive .54 .073 5.335 | .000 Supported
commitment is an
antecedent of ClI
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H2c: Senior .19 .037 3.136 | .002 Supported
management
support is an
antecedent of ClI

H3a: NPD outcomes .52 .146 5.029 | .000 Supported
is an outcome of ClI
H3b: LTO is an .81 .146 6.011 | .000 Supported

outcome of ClI

Key: S.E. = Standard Error, C.R. = Critical Ratio, p = marginal significance measure: for H2a, H2b, H3a
and H3b p is significant at .001 level (2-tailed), for H2c, p is significant at the .01 level (2-tailed)

8.4.1 Control Variables

To further test the nature of the hypothesised relationships in the structural model,
several control variables were added to the model. These are as identified in chapter
4. By testing the relationship between each of these variables with Cll, then
comparing goodness-of-fit indices to the original structural models indices, the effect
of each of the control variables on the overall structural model is tested. None of the
identified control variables impacted Cll or structural model fit in a significant way

and are therefore removed from the structural model.

Table 8.17 details the relationship between each control variable and Cll. The
different goodness-of-fit indices generated as each control variable is added to the

model are presented.

Table 8.17 Structural Model: Control Variables.

Control CMIN/DF GFI CFI SRMR | RMSEA | PCLOSE | CVAR

Variables to Cll
Structural 1.507 .795 921 .068 .052 .269
Model (no
control
variables)
Industry 1.506 .792 918 .068 .052 214 .093
Sector
Partner Type 1.477 .794 922 .068 .051 .405 .026
Customer 1.492 .793 .920 .068 .052 331 -.27
Value
Prior 1.516 .790 916 .069 .053 227 .001
Relationship
Irish Owned 1.503 .789 918 .067 .053 223 -.107
Turnover 1.489 .793 .920 .066 .052 .263 -.113

Key: Control Variables, CMIN/DF, GFl, CFI, SRMR, RMSEA, PCLOSE presented for each control
variable model), CVAR to Cll=standardised regression weight loadings for each control variable to
Cll. Each control model shows that p is not significant at the .05 level (two-tailed).
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8.4 2 Moderation Variables
8.4.2.1 Type of NPD

The first moderation analysis tests the moderation effect of type of NPD (explorative
or exploitative), firstly on the relationship between Cll and NPD outcomes, and

secondly on the relationship between Cll and LTO.

Type of NPD is represented by a binary categorical variable and data was collected
using question 2 on the postal survey. Having selected one specific close collaborative
relationship in the context of NPD, respondents were asked to select the type of NPD
undertaken during this collaboration. Two choices were given explorative (radical) or
exploitative (incremental), respondents then ticked the relevant box. For data
analysis explorative NPD was coded as 1 with exploitative NPD coded as 2. Survey
analysis results show 71 respondent organisations are involved in exploitative NPD
with 114 respondents being involved in explorative NPD. The original data file was
then split into two groups based on the NPD type, the moderator variable. The
difference is Chi-Square test between constrained and unconstrained models was
used to analyse the moderation effect of NPD type. For moderation impact to be
significant the difference between Chi-Squares generated by both models must be
greater than 3.84. For this research, findings suggest that type of NPD does not
moderate the relationship between Cll and either NPD outcomes or LTO. Table 8.18
to Table 8.21 details the results generated using IBM AMOS 24. Table 8.18 reports
the moderation effect of exploitative innovation on the relationship between Cll and

NPD Outcomes.
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Table 8.18 Structural Model: Moderation Analysis, Exploitative Innovation (ClI
and NPD Outcomes)

Model Constrained | Unconstrained | Chi-Square Hypothesis Result
Difference
Chi-Square | 927.908 924.551 3.357 Not supported
Df 657 656 1

Key: Model=Chi-Square Model, Constrained =constrained model, Unconstrained =unconstrained
model, Chi-Square Difference=constrained model chi-square result minus unconstrained model
chi-square result, Hypothesis Result= hypothesis supported if Chi-Square difference > 3.84,
hypothesis not supported if < 3.84

Hypothesis H5a: Exploitative innovation moderates the relationship between Cll and
NPD outcomes, is not supported. Chi-Square test difference at 3.357 is less than 3.84
(one degree of freedom, 95% confidence level). Table 8.19 reports on the moderation

effect of exploitative innovation on the relationship between Cll and LTO.

Table 8.19 Structural Model: Exploitative Innovation, Moderation Analysis, (Cll and
LTO)

Model Constrained | Unconstrained | Chi-Square Hypothesis Result
Difference
Chi-Square | 926.324 924.551 1.77 Not Supported
Df 657 656 1

Key: Model=Chi-Square Model, Constrained =constrained model, Unconstrained =unconstrained
model, Chi-Square Difference=constrained model chi-square result minus unconstrained model
chi-square result, Hypothesis Result= hypothesis supported if Chi-Square difference > 3.84,
hypothesis not supported if < 3.84

Hypothesis H5b: Exploitative innovation moderates the relationship between Cll and
LTO, is not supported. Chi-Square test difference at 1.77 is less than 3.84 (one degree
of freedom, 95% confidence level).Table 8.20 reports on the moderation effect of

explorative innovation on the relationship between Cll and NPD Outcomes.
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Table 8.20 Structural Model: Moderation Analysis, Explorative Innovation, (Cll and
NPD Outcomes)

Model Constrained | Unconstrained | Chi-Square Hypothesis Result
Difference
Chi-Square | 1161.519 1161.373 .146 Not Supported
Df 657 656 1

Key: Model=Chi-Square Model, Constrained =constrained model, Unconstrained =unconstrained
model, Chi-Square Difference=constrained model chi-square result minus unconstrained model
chi-square result, Hypothesis Result= hypothesis supported if Chi-Square difference > 3.84,
hypothesis not supported if < 3.84

Hypothesis H5c Explorative innovation moderates the relationship between Cll and

NPD outcomes, is not supported. Chi-Square test difference at .146 is less than 3.84

(one degree of freedom, 95% confidence level). Table 8.21 reports on the moderation

effect of explorative innovation on the relationship between Cll and LTO.

Table 8.21 Structural Model: Moderation Analysis Explorative Innovation, (Cll and
LTO)

Model Constrained | Unconstrained | Chi-Square Hypothesis Result
Difference
Chi-Square | 1161.376 1161.373 .003 Not Supported
Df 657 656 1

Key: Model=Chi-Square Model, Constrained =constrained model, Unconstrained =unconstrained
model, Chi-Square Difference=constrained model chi-square result minus unconstrained model
chi-square result, Hypothesis Result= hypothesis supported if Chi-Square difference > 3.84,
hypothesis not supported if < 3.84

H5d: Explorative innovation moderates the relationship between Cll and LTO is not
supported. Chi-Square test difference at .003 is less than the 3.84 benchmark (one
degree of freedom, 95% confidence level).
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8.4.2.2 Market Turbulence
The second moderation analysis tests for the moderation effect of the variable

market turbulence on the relationships between Cll and NPD Outcomes and Cll and
LTO. Market Turbulence is a three-item first order measure. Moderation analysis was
undertaken using the interaction model in AMOS 24 (Appendix F). Table 8.22
presents the analysis results.

Table 8.22 Structural Model: Moderation Analysis Market Turbulence (Cll and
Outcome Variables.)

Hypotheses Estimate S.E. C.R. p Supported/
Not
Supported

H5e: Market Turbulence moderates .066 .059 .989 .322 Not Supported
the relationship between Cll and NPD
Outcomes
H5f: Market Turbulence moderates .014 .055 .226 .821 Not Supported
the relationship between Cll and LTO

Key: Estimate = Standardised Estimate, S.E = Standard Estimate, C.R. = Critical Ratio, p=level of
marginal significance

P is not significant (.322 and .821), standardised regression weight loadings (.066 and
.014) are very low, and therefore, market turbulence does not moderate the

relationship between Cll and NPD outcomes or LTO.

8.4.2.3 Technological Turbulence
The third moderation analysis tests for moderation effect of the variable

technological turbulence and the relationship between Cll and NPDOUTCOMES and
Cll and LTO. Technological Turbulence is a three-item first order measure.
Moderation analysis is undertaken using the interaction model in AMOS 24

(Appendix G). Table 8.23 presents the analysis results.
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Table 8.23 Structural Model: Moderation Analysis Technological Turbulence (ClI
and Outcome Variables)

Hypotheses Estimate SE CR p

H5g: Technological turbulence -.09 .060 -1.357 .175 Not Supported
moderates the relationship
between Cll and NPD Outcomes

H5h: Technological turbulence .07 .055 1.135 .256 Not Supported
moderates the relationship
between Cll and LTO

Key: Estimate = Standardised Estimate, S.E = Standard Error, C.R. = Critical Ratio, p=level of marginal
significance

p is not significant (.175 and .256), standardised estimates of (-.09 and.07) are very
low, therefore, technological turbulence does not moderate the relationship

between Cll and NPD outcomes or LTO.

8.4.3 Discriminant Levels of Cll and Outcomes
The impact of discriminant levels of Cll on the NPD outcomes and LTO was tested by

creating a high low group of Cll and then running an ANOVA test in SPSS 24. A ClI
mean < 2.22 was treated as high intensity for this research 50.8% of respondents
generated a mean of below 2.22 with all means above 2.22 treated as low intensity.
The One-Way Anova Tests results for both NPD outcomes and LTO were both
significant, with the means plot showing the greater the intensity of Cll the greater

the predictor value for both NPD outcomes and LTO. (See Appendix H).

8.5 Estimation of an Alternative Structural Model

(TCE)

The finding that a model has acceptable fit does not equate to absolute proof that
this model is the best possible model. It has been found that, for any given model,
other models can be found that are indistinguishable from the original model in
terms of goodness-of-fit to sample data. Possible model variations can be formulated
based in alternative theoretical perspectives and for this research an alternative
model is estimated based on the TCE theoretical framework. In order to formulate
an alternative structural model, cognitive commitment, benevolent trust and senior

management support were removed from the model and replaced with the
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antecedent variables, dependency and asset specificity. Both scales were tested for
composite reliability and average variance extracted. Both scales are within
guidelines as per Hair et al. (2010). Table 8.24 details the results of CR and AVE for
asset specificity and dependency.

Table 8.24 Structural Model TCE Lens: First Order Factors Composite Reliability
and Average Variance Extracted

TCE Variables Composite Reliability Average Variance
Extracted
Asset Specificity .83 .74
Dependency .91 .64

Key: TCE variables= Transaction Cost Economics theory lens variables, Composite Reliability=
reliability for a set of scale items, Average Variance Extracted= Amount of variance extracted from

variable scales versus that can be attributed to measurement error.

The first order factor standardised regression weight loadings between unobserved
latent factor and relevant scale indicators for both asset specificity and dependency
were tested and reported. All loadings were greater than .6. Multiple squared
correlation reports by indicator were also tested. Table 8.25 details the regression
weight loadings and squared multiple correlations result for each indicator. All results
were significant at the .001 level (two tailed).

Table 8.25 Structural Model TCE Lens: First Order Factors Standardised Regression
Weight Loadings and Squared Multiple Correlations

First Order Latent Factor to Standardised
Indicator Regression R?
Weights
ASPEC- assetl .64 41
ASPEC- asset2 .60 .36
ASPEC- asset3 .65 .43
ASPEC- asset4 .62 .38
DEPEND-depend1l .68 .46
DEPEND-depend2 .85 72
DEPEND-depend3 .81 .66
DEPEND-depend4 .67 .49
DEPEND-depend5 .67 .45
DEPEND-depend6 .83 .69

Key: ASPEC=Asset specificity, assetl to asset4 =indicators, DEPEND= DEPENDENCY, Depend1l to
depend1 to depend6 = indicators, Regression weights = Standardised Regression weight loadings,
R? = Squared multiple correlations
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Table 8.26 details the statistical relationships between asset specificity ClI,

dependency and Cll and asset specificity and dependency.

Table 8.26 Structural Model TCE: Statistical Relationships

Construct Relationships Regression Weight | Co-variance p-value
Loadings
Asset Specificity-ClI .018 .902
Dependency-Cll .325 .023
Asset specificity-Dependency .334 .000

Key: Construct Relationships, Asset specificity to Cll, Dependency to Cll and asset specificity to
dependency, Regression weight loadings =standardised regression weight loadings, p= level of
marginal significance

As expected, the relationship between Asset Specificity and Cll although positive has
a very low standardised regression co-efficient of .018, and statistically is not
significant at the .05 level (two tailed) p=.902, . In effect, asset specificity has very
little if any predictor value in this model. The relationship between dependency and
Cll is much higher at .325 and is statistically significant at the .05 level (two -tailed)
(p=.023). However, at less than .5, this is still low and therefore would not be
considered to have a strong predictor relationship with Cll. At .334 the co-variance
measure between the two antecedents was expected as both variables are
theoretically related (TCE). The covariance metric is used to indicate the extent to
which two variables change in tandem. With both variables being part of TCE
framework the correlation loading of .703 was expected and indicates that both
variables are closely related. CFl at .905, GFl at.778 and SRMR at .081 all demonstrate
acceptable model fit with CMIN/DF at 1.517, RMSEA at .053 and PCLOSE at .210
demonstrating excellent model fit (based on Hair et al. 2010). In fact these goodness-
of-fit indices are close to the SET model. However, this model clearly demonstrates
that the TCE variables do not have a predictor or antecedent value with CllI. This
speaks to the literature on close collaborative relationships in the B2B sector. This

will be further discussed in chapter 9.
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8.6 Chapter Summary

The findings chapter specifies the measurement model and the structural model. It
reports the goodness-of-fit indices for both models. It carries out moderation analysis

on the three hypothesised moderators and reports model findings. Finally, it specifies

an alternative structural model developed through the TCE lens.
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Chapter 9 Discussion

9.1 Introduction
Despite the long-standing literature on collaborative innovation, the conceptual work

on Cll is scarce and offers little in the area of construct development or
measurement. An established conceptualisation and measurement was needed to
promote academic discourse on the subject as well as to advance managerial
practices. In response to this gap, this research has successfully developed a multi-
dimensional measure of Cll, applying rigorous scale development procedures
(chapter 3). To achieve the secondary research objectives, again a far reaching
literature review was undertaken (chapter 2). This led to the development of an
antecedents-process-outcomes model identifying benevolent trust, cognitive
commitment, and senior management support as antecedents, with NPD outcomes
and LTO being identified as outcomes (chapter 4). The comparison of high and low
intensities of Cll generated results mirroring expectations in the literature, being that
high levels of Cll deliver improved innovation outcomes in comparison with lower
levels. Having presented the statistical findings with respect to both the
measurement model and the structural model in chapter 8, this chapter endeavours
to explore the implications of these findings within the context of the relevant
literature. It is anticipated that the findings and discussion presented in this chapter
will make a significant contribution to the literature in this area leading to a dialogue
that is both helpful to academics and practitioners alike. In addition to providing the
reader with an up-to-date discussion on ClI, this chapter should identify the existence
of any research gaps. The following sections discuss the findings of this research in

the context of the literature review.

9.2 Measurement Model
In developing and testing the Cll measurement scale, the research followed the

methodological approach as outlined by Churchill (1979), Hinkin (1995), and

Anderson and Gerbing (1988). This approach has been well established in published
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research, indeed the majority of marketing papers using scales in four star journals,
(as ranked by the Association of Business Schools, United Kingdom) adopt it. The
methodological approach was expanded to include CFA. The CFA approach is now
accepted as being far more rigorous in the context of scale development than EFA.
In truth, if one were to review all published papers in any of the high impact journals,
for example, “The Journal of Product Innovation Management”, one would find it
difficult to find a study not using CFA. IBM AMOS 24, (SEM software), was used to
check the goodness-of-fit of the measurement model. This approach has been used
to check the psychometric properties of measurement models in a number of
previous NPD studies (Calantone 2003, and Stanko, Bonner, and Calantone 2007) and

is recommended by (Montoya-Weiss and Calantone 1994).

This research study corroborates and expands on the work undertaken by Gruner
and Homburg (2000) and in particular, Lynch et al. (2016). However, for this research,
it is argued that Cll should be conceptualised at a higher level of abstraction as
opposed to previous research where either single item measures (Gruner and
Homburg 2000) or multi-item measures were used (Lynch et al. 2016) for similar
conceptualisations. This fits with the established scale development view that second
order factor approaches are more effective in this context. However, it has been
demonstrated in the literature that the correct specification of second order factor
models (either reflective or formative) is critical to successful scale development
specifically regarding type 1 and type 11 errors. Consequently, two seminal papers
Diamantopoulos and Siguaw (2006) and MacKenzie et al. (2005) were central to the
decision to specify Cll as a reflective model. In specifying the scale as a reflective
measurement model, it mirrors several previous marketing scale development

research studies in the IOR context, for example, Alegre et al. (2006).

This research provides a more comprehensive definition of Cll from both the process
and relational perspective. The new definition demonstrates a more in depth
understanding of the construct. It is a cross-sectional view and identifies six
dimensions that reflect Cll. In developing this conceptualisation, the literature review
was deep including: teams, NPD, knowledge management, and business relationship

literature.
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All hypothesised dimensions for Cll were supported in this research with regression
weight loadings between Cll and each dimension being greater than .5. Each of the
goodness-of- fit indices for the measurement model demonstrated good to excellent
model fit. This is not surprising as the detailed literature review undertaken in
chapter 3 finds that all six are related. For example, joint learning is defined by Selnes
and Sallis (2003) as a joint activity between organisations in which the two parties
share information which is then jointly interpreted and integrated into a shared
relationship specific memory. This information exchange is related to ongoing
communication between the organisations. In the knowledge management
literature, much has been written regarding the relationships between
communication, joint information exchange and joint learning. Here, it is suggested
that information exchange is linked to the sharing of tacit, critical information and
knowledge (Kogut and Zander 1992). In the creativity literature, it has been argued
that creativity especially in collaborative new product groups is not an individual trait
but a product of complex interpersonal interactions within a system (Albrecht and
Ropp 1984, and Nemiro 2002). Furthermore, research suggests that these complex
interactions are characterised by communication, information exchange, learning,
problem solving and social bonding. These processes are all intense and running in
parallel in CIl. A further discussion will now ensue regarding each dimension in the

context of the Cll measure.

9.2.1 Joint Communication (Hypothesis 1a)
With a factor loading of .52, this research demonstrates statistically that joint

communication is a dimension of Cll. As a consequence, hypothesis 1a is supported.
The three-item scale measuring joint communication that was borrowed and
adapted from previous research including Mohr et al. (1996) and Gruner and

Homburg (2000) also resulted in strong factor loadings ranging from .60 to .89.

While Cll is a new scale that has not been defined in the literature prior to now, the
link between inter-organisational communication and effective collaborative
relationships has always been of keen interest to researchers. Indeed, as early as
1990, Mohr and Nevin, described communication as the “social glue” that holds

relationships together. The research during the intervening years including this
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project has only reaffirmed this view (Soosay, Hyland, and Ferrer 2008). But more
interestingly, through the development of the CIl measure, this research has
demonstrated that it is the presence of intense communication collectively with the
other five dimensions that reflect Cll at a moment in time. However, joint
communication at .52 shows the lowest regression weight loading in this model,
compared to joint learning at .78, joint problem solving at .78 and joint creativity at
.67. Bearing in mind the large body of research that has been published in the IOR
literature demonstrating the importance of communication to successful
collaboration, this result is somewhat surprising. On reflection one could tentatively
suggest that perhaps the items measuring joint communication may need refinement

in the specific context of the Cll construct in future research.

9.2.2 Joint Information Exchange (Hypothesis 1b)

With a factor loading of .55, this research confirms statistically that joint information
exchange is a dimension of ClI, leading to hypothesis 1b being supported. The three-
item measure used for joint information exchange in this research was borrowed and
adapted from Heide and Miner (1992) with further operationalisation of the scale
undertaken in research studies by McEvily and Marcus (2005) and Schleimer and
Shulman (2011). Factor loadings for the scale are strong and range from .74 to .89. It
was of course expected that joint information exchange be supported as a dimension
of Cll, due to the general consensus in the open innovation, user involvement and
general partnership literature that information exchange is reflective of collaborative
innovation. However, what is of interest in this research is the fact that once again
the factor loading is relatively low in comparison to some of the other Cll dimensions,
for example, joint problem solving at .78 or social bonding at .70. However, it should
be noted that it does mirror the result for joint communication which as previously
outlined has a comparatively low factor loading of .52. For future research both
dimensions may need new items developed to better reflect intense collaboration
than the items borrowed for this research. The lower factor loadings in comparison
to the other dimensions may also indicate that joint communication and joint
information exchange although key dimensions of Cll, do not in fact reflect intense

collaborative innovation to the same level as the higher factor loading dimensions.
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With further research, this may prove of interest to practitioners by suggesting key

behaviour process areas for resource allocation during collaborative innovation.

9.2.3 Joint Learning (Hypothesis 1c)

With a very strong factor loading of .78, this research has statistically confirmed that
joint learning is a dimension of Cll. As a result, hypothesis 1cis supported. This finding
is not unexpected, indeed, the importance of joint learning through knowledge
exchange in the collaborative NPD setting has been confirmed in several fields of
study including supplier collaboration (Rosell, Lakemond, and Melander 2017),
customer collaboration (Cui and Wu 2016), networking (Kogut 2000) and R & D
alliances (Berchicci 2013). The two-item measure used for joint learning in this
research was borrowed and adapted from Bstieler and Hemmert (2010), and Dyer
and Singh (1998). Each of these items focuses on interaction, sharing, and the
generation of new knowledge. Factor loadings for the items are strong at.77 and .69.
This once again mirrors previous research in both the knowledge management and

learning literature (Cousins et al. 2011, and Hult et al. 2004).

The statistical results also show positive correlations between joint learning and the
other five dimensions of Cll (.376 to .614). The highest scores relate to joint creativity,
joint social bonding and joint problem solving. Interestingly, the highest score relates
to the relationship between joint learning and joint problem solving. This speaks to a
large body of literature where the transfer of tacit knowledge in turn underpinning
joint learning, is aided by joint problem solving (learning by doing) (Bogers and Horst

2014, Bstieler and Hemmert 2010, and Lin Wang and Kung 2015).

9.2.4 Joint Problem Solving (Hypothesis 1d)

With a statistical factor loading of .78, this research confirms that joint problem
solving is a dimension of Cll. As a result hypothesis 1d is supported. As discussed in
chapter 3, joint problem solving for this research is defined as being reflected by a
number of sub-processes including joint participation (McEvily and Marcus 2005),
joint responsibilities (Selnes and Sallis 2003), and joint decision making (Bstieler and
Hemmert 2010). The focus is on the achievement of joint goals, supporting each

other’s objectives, engaging in joint planning and engaging in joint decision making.
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The factor loadings for the items were strong and range from .68 to .80. These
statistical results unreservedly underpin a large body of previous research that has
focused on the importance of joint participation in collaborative undertakings
(Bstieler and Hemmert 2010, McEvily and Marcus 2005, and Schleimer and Shulman
2011).

9.2.5 Joint Creativity (Hypothesis 1e)

The findings of this research clearly demonstrate that joint creativity is a dimension
of Cll with a strong factor loading of .67. This outcome is probably not surprising and
to some extent is intuitive because there is a well-established link between creativity
and innovation in previous academic literature. Interestingly, many researchers
believe the central role of creativity is in the provision of core ideas that may
ultimately lead to innovation (van den Ende, Frederiksen, and Prencipe 2015). The

strong factor loading in this research mirrors this view.

Finding a measure in the literature for the joint creativity construct proved extremely
difficult. Much has been written in the marketing, sociology and management
literature about individual creativity which has given rise to definitions, motivations
and outcomes. However, it appears that nearly sixty years of academic creativity
research has not yet yielded a generally accepted operationalisation of even the
individual creativity construct, let alone one that measures joint creativity. But, there
is very high level of interest in the literature in team creativity, specifically in the intra-
organisational context, (Leenders et al. 2003, and Im and Workman 2004). Team
creativity implies that team members generate new ideas, creatively process them,
discard those ideas that seem useless and implement the ones which have promise.
In the innovation area much focus on team creativity has surrounded cross functional
teams (CFT) (McDonough 2000). It is believed that the multi-disciplinary character of
CFTs enables teams to integrate diverse knowledge sets and skills allowing for the

creation of rich novel combinations of ideas (Alves et al. 2007). The extant literature
in this area recognises that the success of team creativity is dependent on a number

of organisational practices including: open frequent and accurate communication,

organisational slack and top management support (Sethi et al. 2001).
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Having failed to identify a measure for joint creativity in the literature to date, the
measure used for this research was adapted from Leenders et al. (2003) and Im and
Workman (2004). Both of these original measures were formulated in the context of
team creativity research. This is not believed to present a conceptual difficulty
because the evidence in the literature suggests that inter-organisational joint
creativity generally also takes place in the context of a CFT, with the only difference
being that the team is not only comprised of actors from different functions but also
from different organisations. The findings for this research back this up with factor
loadings being very strong ranging from .71 to .92. It is interesting to note that the
highest factor loading relates to the item that “new ideas are created when we work
together”, this combines the generation of new ideas (the core of the majority of
creativity definitions in the literature) with togetherness (the core of joint creativity).
To the author’s knowledge, this is the first time that a specific measure for joint
creativity has been used in research of this kind. In the context of this research’s
contribution to the measurement literature, this may be a first tentative step to

operationalising a joint creativity (in the context of IORs) construct.

9.2.6 Joint Social Bonding (Hypothesis 1f)

The findings of this research demonstrate that social bonding is a dimension of ClI
with a strong factor loading of .70. The research supports the importance of ongoing
personal relationships as a reflection of intense collaborative innovation and
underpins the relational view that strong inter-personal relationships provide access
to information, ideas, and products residing in one’s partner organisation (Inkpen
and Tsang 2005, and Hanghdj and Mols 2015). However, it would have to be said
that there is some discourse with regard to the role of social bonding in collaborative
relationships in the literature, which may be attributable to a cultural divide. Indeed,
there is evidence that while American managers fully back the concept of inter-
organisational collaboration, it is apparent that these same managers view social
bonding as being “unimportant” and having “no purpose” in this context (Rodriguez
and Wilson 2002). In contrast, researchers have found that managers in Japan believe
that social bonding and the quality of relationships is critical to the closeness of IORs

in the context of innovation (Yli-Renko et al. 2001). The findings here indicate a
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leaning more towards the Japanese organisational thinking and clearly demonstrate

that social bonding during inter-organisational collaboration reflects ClI.

However, most of the research in this area to date is qualitative with little empirical
research being undertaken. Consequently, the three-item measure for the first-order
construct of social bonding is conceptual as it proved impossible to find a fully
operationalised measure in the literature. The items are of course grounded in
published research, are steeped in SET and are closely related to the friendship
construct. Factor loadings for this first order factor range from .74 to .88 indicating a

valid measure.

9.3 Structural Model

HZ2a to H2c H3a to H3b
=nts 1 =S

H&ato Hih

Key: Antecedents = Benevolent Trust, Cognitive Commitment and Senior Management Support.
Outcomes= NPD outcomes and LTO. Moderation=Type of NPD, Market Turbulence and
Technological Turbulence

Figure 9.1 Schematic Diagram of Hypothesised Structural Model

The second research objective of this study was the development of an antecedents-
Cll-outcomes model. Based on an overarching literature review in chapter four, this
model is conceptualised as having three antecedent variables: benevolent trust,
cognitive commitment and senior management support. Two outcome variables are
conceptualised including NPD outcomes and LTO. A structural model (a multi-variate
technique) was used to test these hypothesised structural relationships. The

structural model was once again developed and tested using IBM Amos 24. The final
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structural model demonstrates a strong covariation between the three antecedents,
benevolent trust, cognitive commitment and senior management support, a positive
relationship between all three antecedent variables and Cll and finally a positive
relationship between Cll and the two outcome variables NPD outcomes and LTO.
However, none of the hypothesised moderation relationships were supported. This
is somewhat in contrast to expectation and would seem to indicate that close
collaborative relationships provide some insulation against the impact of the type of
NPD which the organisations are engaged in, and to external disturbances including
market and technological turbulence. Of course, it has also been suggested in the
literature that the moderation impact of environmental may be either project or
country specific. This is further explored in the moderation section that follows. The
control variables included in the structural model also generated some unexpected
results. Once again, this research is suggesting based on statistical results that a close
IOR negates the impact that the size of the firm or the type of partner (supplier of
customer) has on the relationships. When the control variables were included in the
structural model, the goodness-of-fit indices did not change. The following

paragraphs will discuss these findings in more detail.

9.3.1 Antecedents of Cll (H2a, H2b, H2c)

In line with sociology, socio-psychological and the relationship marketing literature
on the development and maintenance of close inter-personal relationships, there is
a general consensus by IOR scholars that both benevolent trust and cognitive
commitment are pivotal to the development of close collaborative relationships
(Dwyer Schurr and Oh 1987, Hibbard et al. 2001, Jap and Ganesan 2000, Jap and
Anderson 2007, Johnson and Selnes 2004, Morgan and Hunt 1994, Palmatier et al.
2006, Ring and Van de Ven 1994, Rousseau et al. 1998, and Wilson 1995). Other
authors suggest that these constructs are actually precursors for not only the
establishment of but also for the maintenance of close relationships (Mpinganjira,
Bogaards, Svensson, Mysen and Padin 2013, and Palmatier et al. 2006). Overall the
results for this research, confirm the importance of both benevolent trust and
cognitive commitment in the relationship marketing context, especially in the field

of close collaborative relationships. Firstly, the effect of benevolent trust and
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cognitive commitment on Cll is entirely direct and positive, with benevolent trust
showing a coefficient of .35 and commitment a coefficient of .54. This speaks to
previous literature. However, it is somewhat surprising that the benevolent trust
coefficient score is so much less than the commitment coefficient score. This is
especially noteworthy, as several authors in the relational marketing area have
suggested that trust is the cornerstone of close collaborative relationships, and that
consequently, trust contributes significantly to the establishment of commitment
(Blau 1964 and Homans 1958). The findings once again confirm the positive
relationship between benevolent trust and cognitive commitment, showing a
positive coefficient of .60, but for this research, both variables are co-varied

indicating it is not possible to establish which variable, if any, predicts the other.

The relationship between the third antecedent variable senior management support
and Cll at .19 although positive, was certainly lower than expected. Many authors
have stressed that successful customer involvement and/or supplier involvement is
dependent on the support of senior management (Mclvor and Humphreys 2004, and
Mclvor, Humphreys, and Cadden 2006).The suggestion is that senior management
must be committed to the collaboration demonstrated by its willingness to allocate
resources to the implementation effort (Zu, Fredendall, and Douglas 2008). This
statistical finding therefore required reflection. Perhaps senior management support
is at arms-length? It is obviously necessary to the establishment and continuance of
the collaborative relationship, but in reality because these senior managers are not
involved in the ongoing daily interactions between the organisations, one could
suggest that they have only a limited impact on the intensity level of collaborative
innovation. In contrast the coefficient loadings between senior management support
and cognitive commitment (.43), and benevolent trust (.34) are much higher. This
was expected being that senior management support is crucial in ensuring that trust
and commitment evolve between both organisations through their championing of

the relationship.

9.3.2 Outcomes of ClI

Two outcome variables of Cll were included in the structural model for this research,

including NPD outcomes and long term orientation. The NPD outcome variable is a
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combined measure representing both financial and relational outcomes. The
combined NPD outcomes construct is measured by a 7-item scale, factor loadings for
the items are strong and range from .68 to .83. Five of these items measure financial
performance. Financial IOR performance refers to how well the IOR fulfils its financial
goals. While previous research links inter-organisational collaboration in the NPD
context directly to financial goals (Ignatius et al. 2012, and Petersen et al. 2005), to
date, the implications of the intensity of the collaboration have not been considered.
Consequently, while this research speaks to the established view that suggests that
collaborative innovation and financial outcomes are positively linked, it also expands
the literature to date by linking Cll to financial performance as part of an empirical

study.

In the same way, there is a consensus in the literature that IOR collaboration is
positively related to relationship satisfaction (Anderson and Narus 1990, Bstieler
2006, and Svensson, Mysen and Payan 2010). This research mirrors this view and
again expands previous research by linking Cll to relationship satisfaction. Going
forward with more research and modelling, this finding may allow for a specific level
of Cll to be identified for an individual IOR that generates an optimum level of both

financial and relational outcomes.

The analysis demonstrates a positive and significant relationship between Cll and
long term orientation (LTO) with a strong factor loading of .82. The scale measure for
LTO was borrowed and adapted from Ganesan (1994), with factor loadings for each
item ranging from .66 to .82. These findings, in demonstrating the positive
relationship between Cll and LTO (at .81), speak to a body of literature who define
long term relationship orientation as being an indicator of the closeness of the

relationship (Ganesan 1994 and Kelley 1983).

9.3.2.1 Type of NPD

The statistical findings of this research suggest that neither explorative nor
exploitative NPD moderate the relationship between Cll and the two outcome

variables (NPD outcomes and LTO). These findings are of note and are surprising
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when viewed in the context of previous literature, for example, Belderbos, Faems,

Leten and van Looy (2010) and Laursen and Salter (2006). This deserves reflection.

For example, the sample size n=185, although adequate for the measurement model
may be somewhat less so for the nomological validity testing in the structural model,
although statistically this is difficult to prove or disprove (lacobucci 2010, and Wong
2016). Indeed, this sample size is one factor that could explain the finding that the
type of NPD does not moderate the relationship between Cll and NPD outcomes.
However, this is a legitimate statistical finding that cannot be rejected because it was
not expected. To remove any suspicion around sample size and statistical findings, it

is suggested that future research maximises sample size at least 200.

Secondly, the operationalisation of the term “innovativeness” may provide further
explanation as to the above unexpected finding. Currently, in the academic literature
there is a plethora of definitions relating to the type of innovation. This has resulted
in an ambiguity in the way that the term “innovativenesss” is operationalised in the
NPD literature. The terms radical, really new, incremental, exploitative and
explorative are used ubiquitously to classify innovation. One must question what the
difference is between these classifications? As the term “innovativeness” has not
been clearly operationalised in the literature to date, it may be that the comparison
of research results surrounding “innovativeness” is questionable as one can never be

sure if the same classification for the construct is being used.

If this proves to be the norm with further investigation, it would incentivise more

firms to become involved in close collaboration for innovation.

9.3.3.2 Market and Technological Turbulence
Turbulent environments are characterised by frequent and dramatic changes,

impeding accurate prediction and timely response. Existing knowledge resources
become obsolete, consumers have difficulty in articulating their needs and/or wants,
and competitors may revolutionise the value proposition by introducing new
products. A recent stream of studies developing NPD performance models has
included environmental turbulence constructs as moderation variables, for example,

Calantone et al. (2003). This research decomposes environmental turbulence into
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technological turbulence and market turbulence and hypothesises that both
moderate the relationship between Cll and NPD performance outcomes. However,
in the context of this research the findings indicate no moderation effect on this
relationship. These findings contrasted with what had been expected and are not
reflective of some previous research findings (Calantone et al. 2003, and Hung and
Chou 2013). To understand these results, further investigation of the literature was
undertaken which has given rise to some suggestions. For example, Buganza Dell’Era
and Verganti (2009), as a result of their research in the telecommunications industry
in Italy, suggest that the moderating effect of environment turbulence is project
specific as opposed to company or industry specific. In addition, Bstieler (2006) as a
result of his research (undertaken in both Canada and Australia) suggests that the
moderating effect may be country specific. The findings of both of these research
studies may provide some explanation for the findings here. For example, this
research is country specific (Ireland), it may well be that if the study was undertaken
in a different country environmental turbulence may show as a moderation construct

in the analysis.

9.4 Alternative Structural Model

The statistical findings of the alternative model (TCE) were in line with expectations.
The relationship between asset specificity and Cll was positive but at .02 is very low.
Asset specificity implies that organisations enter an IOR for economic reasons only.
This is not the foundation for a close collaborative relationship and the statistical
findings here speak to that view. The relationship between dependency and Cll was
once again positive but at .32, much higher. This may imply that when dependency
exists within an I0OR, collaboration will exist but not the close intense collaboration
that is the foundation of this research. The correlation coefficient between both
constructs was high at .70. As both constructs are underpinned by TCE, high
correlation between them was expected. The goodness-of-fit indices for both the TCE
and SET models were not dramatically different, but it has been noted in the
literature that acceptable goodness-of-fit indices can be obtained for a model that is

not theoretically correct. Taking all of the statistical findings into consideration and
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reviewing them in the context of close collaborative relationships; it is believed that

the original structural model is more representative of the data for this research.

9.5 Chapter Summary

This chapter revisits the study’s findings in the context of the literature to date. The
next chapter, the final chapter of the thesis outlines the theoretical and practice
contribution of this study, discusses research limitations and outlines future research

opportunities in the area.
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Chapter 10 Conclusions and

Implications of the Research

10.1 Introduction

Based on the findings and discussion outlined in the previous two chapters, this final
chapter restates the research objectives, and gives a summary of the research
outcomes. Subsequently, it provides a comprehensive outline of the key
contributions in the context of both theory, measurement, and practice. This is
followed by an outline of the limitations of the study, with the chapter concluding by

suggesting future research directions.

10.2 Restatement of the Research Objectives

As has been previously discussed, Ireland’s future competitiveness is closely linked
to its innovation success. Consequently, the Irish government has placed huge
emphasis on the development of an innovation strategy in its research policy
(Horizon, 2020). Inherent in this strategy is a shift from the closed traditional model
of innovation to a more open approach (Bogers, Chesbrough, and Moedas 2018).
However, success within the open innovation context has proven difficult to achieve.
As a consequence of striving to understand the open innovation process, the
closeness of the IOR has been recognised by both academia and practice as one of
the vehicles that delivers successful NPD outcomes. Despite this recognition, few
attempts have been undertaken to capture the depth or strength of this
collaboration (see, chapter 2). Consequently, prior to this research, the concept of ClI
had not been fully defined or operationalised formally in the literature (Lynch, et al.
2016). Because of this gap in our understanding, empirical studies to date have

provided only limited insight.

The main objective of this study was to address this gap in the literature, by providing
a comprehensive understanding of the construct of Cll, leading to the development

and operationalisation of a multi-dimension scale of same. The secondary objective
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was to develop a structural model using SEM, linking CIl to NPD outcomes using SET

assumptions.

10.3 Research Contributions
10.3.1 Theoretical Contribution

Previous research suggests that inter-organisational collaboration during innovation
is important with a substantial body of research being undertaken in the area
including: Bstieler and Hemmert (2010), Faems et al. (2005), Gruner and Homburg
(2000), and Lynch et al. (2016). However, little empirical work has been undertaken
in the area of Cll in the B2B context. As a result, prior attempts to capture what really
constitutes this intensity in collaborative innovation have resulted in widely varying
conceptualisations, leading to a considerable level of confusion in terms of its

operationalisation (Lynch et al. 2016).

This study advances research on close collaborative relationships in the innovation
context in a number of important ways. Firstly, this research uses SET (Homans 1958
and Blau 1964) as a theoretical framework for Cll. In the context of SET, inter-
organisational collaborative relationships are characterised by a recognition of
interdependencies, long term relationship orientation, loosely specified terms and
conditions, and high levels of trust and commitment. These collaborative
relationships involve both ongoing economic and social exchanges with the
exchanges incorporating such social factors as friendship, closeness, commitment
and trust. In using social exchange as a framework for understanding collaborative
relationships during NPD, this research extends previous research, for example,
Lynch et al. (2016) who also adopted SET as the theoretical framework during the
development of a multi-item measure for user involvement in NPD. The findings from
this research mirror Lynch et al. in finding support for the basic tenet of SET, that

being that IOR innovation interactions are embedded in a social structure.

For this research, Cll is treated as a second order construct (meaning that it is
reflected in other constructs). The six constructs that reflect Cll are the degree of

joint communication, joint information exchange, joint learning, joint problem
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solving, joint creativity, and joint social bonding. To this author’s knowledge, this
research represents the first time that ongoing social interactions or joint social
bonding has been included in any measure related to close collaborative

relationships.

Thirdly, the key constructs included in the SEM structural model that is the
antecedents: benevolent trust, cognitive commitment, and outcomes: NPD
outcomes and long term relationship relate directly to the tenets of SET. Once again
to this author’s knowledge this is the first time that a model has been developed
using these concepts. This not only expands on previous literature but further
confirms the adequacy of this theoretical perspective for the study of not only close
collaborative relationships in the context of innovation but also for the study of the

intensity of the collaboration in this context.

10.3.2 Measurement Contribution
This is the first known empirical investigation of the construct Cll and it has resulted

in the development and operationalisation of a second order, multi-dimensional
scale. It has six dimensions including the degree of: joint communication, joint
information exchange, joint learning, joint problem solving, joint creativity and joint
social bonding combined in this specific way for Cll measurement is a first in the
context of collaborative NPD. While five of the six dimension’s first order scales were
borrowed and/or adapted from prior literature, it was not possible to find a
previously operationalised first-order scale for joint social bonding. Consequently,
the joint social bonding first order scale was conceptualised as having three items.
During CFA, the three items resulted in strong standard regression weight loadings,
all three higher than .70, a CR of .875 and an AVE of .70. In future research, further
reliability and validity testing is required regarding the joint social bonding scale,
however it is believed that this is a good starting point for this endeavour. In finalising
the Cll measure, three alternative measurement models were developed. Following
CFA, it was found that the second order model was the best representation of the Cll
construct. This was based on rigorous scale development methodology including all
tests relating to construct validity and reliability using both EFA and CFA, and

including all standard goodness-of-fit measures.

163



The resulting six dimensions go far beyond previous measurement attempts. The
empirical study is well designed, delivers a large sample, incorporates a rigorous scale
development process including appropriate analysis and testing. It is the first attempt
at developing a multi-dimensional measure of Cll. Although the results should be
interpreted with some caution (see future research directions), it is perceived that
the study provides a good starting point. It is hoped by the author that other

researchers will use this measure for any future research in the Cll area.

10.3.3 Scale Contribution

The present study uses a second-order six dimensional scale to measure Cll in an
industrial dyadic IOR. This second order six dimensional scale builds on both the
existing composite measure scale (Lynch et al., 2016) and single item scales (Gales
and Masour-Cole, 1995 and Gruner and Homburg 2000) used to measure comparable

conceptualisations of intensity.

The existing single item and the multi-item scales were developed following
procedures outlined by Churchill (1979) and Hinkin (1995). However, following EFA,
no further statistical analysis was undertaken. Consequently, where the Cll scale
makes a contribution is that unlike the previous scales further statistical testing is
undertaken using CFA. Of the two factor analytic approaches CFA is by the far the
more rigorous procedure, particularly in the areas of factor correlation,
measurement error quantification, and guidance on the areas of the model that are
contributing most to the misfit. This allows for the development of a model with good
model fit. Model fit in CFA refers to the ability of a model to reproduce the data (i.e.,
usually the variance-covariance matrix). A good-fitting model is one that is
reasonably consistent with the data. The Cll scale developed in this research
generated good model fit based on a number of fit measures thereby adding an extra

layer of rigour.

10.3.4 Practice Contribution

Much has been written in the practice literature recognising that innovation is not
just an intra-organisational matter but is increasingly generated through

collaboration between organisations. Consequently, there has been an explosion of
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research in the open innovation and co-innovation areas (Bogers, Chesbrough and
Moedas 2018). As a result, in 2019, there is nearly universal acceptance by
practitioners that collaborative innovation augments the opportunity for success.
However, in reality, many of these collaborations fail, mainly, because there is no

clear roadmap to guide these firms to success.

The findings of this research are therefore of keen interest to practice in a number of
ways. Because of the modelling approach applied it provides a comprehensive
overview of all of the variables that need to be in place to achieve successful
innovation outcomes. The author of the research does not claim that these variables
are new and in fact would agree that many of them have been included in previous
academic and practice research (Lynch O'Toole and Biemans 2016). However, to the
best of the author’s knowledge this is the first time that they have all been included
in one statistical model. This modelling will allow for the development of a detailed
roadmap for successful collaborative innovation in the context of IORs. The following

paragraphs will outline the contribution of this research in more detail.

Firstly, although it is generally accepted in the practice literature that the higher the
intensity of collaborative innovation, the better the innovation outcomes tend to be.
To date, this has not been proven. This research has proven this hypothesis
statistically. This is important because it speaks to the importance of undertaking a
high intensity approach and also demonstrates that the effort/cost required by

organisations to achieve this level of intensity is worthwhile.

Secondly, this research has successfully developed a scale for Cll which outlines the
dimensions of the construct. These dimensions in themselves are not new and
appear in previous research in the context of collaboration intensity. However, to the
best of the author’s knowledge, it is a first time that they have been presented as
dimensions of Cll. Given that the measurement assessment confirms that Cll is
reflected by these six dimensions, collaborative innovation partnerships, which
operate in the B2B market, need to consider and plan and engage in their
relationships based on these. Consequently, these six dimensions are the

cornerstone of the practice roadmap.
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The results of this research demonstrates that the joint learning and joint problem
solving dimensions are most reflective of Cll, with an equal factor loading of .78. The
joint social bonding dimension, has the next highest factor loading with a score .70.
In finding that joint social bonding is a dimension of Cll, it is envisioned that this
research will prompt a move from the sometimes current mechanistic approach to
collaborative NPD, to a more relational one. This finding focuses on the importance
of ongoing inter-personal relationships between both organisations and in particular
between boundary-spanners. This expands on previous research undertaken by
Gruner and Homburg (2000) and Lynch O’Toole and Biemans (2016). Their findings
demonstrate the importance of inter-personal relationships to the continuity of the
inter-organisational relationships. This study goes further and demonstrates that
joint social bonding reflects the intensity of the inter-organisational relationship. As
this research also finds that higher levels of Cll are indicative of better performance
outcomes, it is of huge strategic importance that the contribution of inter-personal
relationships is recognised by senior management when developing a practice

roadmap.

Thirdly, included in the model are two antecedent variables. The author does not
claim that these are only two antecedents but rather that these are the most
important. The two modelled antecedents: cognitive commitment and benevolent
trust resulted in high factor loadings. These findings suggest that the existence of
cognitive commitment and benevolent trust in a dyadic relationship have an impact
on Cll. Therefore, both need to be developed in collaborative relationships leading to

high intensity levels of Cll and consequently better innovation outcomes.

In summary, from a managerial perspective, this research stresses the value of
planning and developing an effective collaborative innovation strategy and investing

in it. The development of the practice roadmap is key to this.

10.4 Research Limitations

As with all research, results of this study should be analysed by the reader in

conjunction with several research limitations which are presented below.
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In common with the majority of other IOR researchers, the findings reported in this
research involved the perceptions of one key informant for each organisation that
participated. For this research the key informants were either NPD managers or
managing directors. This could lead to biased results as findings are based on the
perceptions of one individual (potential common method bias. The shortcomings of
this approach are not just methodological, therefore, this approach may have other
implications for the research findings, for example it does not take into consideration
that collaborative innovation between partners is an interaction process where both
parties influence each other. In addition, concentrating on one side of the dyad
implicitly assumes that the contributions of partners are symmetric which generally
does not apply. Furthermore, empirical research has consistently demonstrated that
single informant bias (same informant for independent and dependent variables) has
resulted in higher correlations between two variables because the residuals are not
independent. Although procedural and statistical remedies were used to control for
method bias, it cannot be completely ruled out. Classically, Kumar et al. (1993),
suggest that a more rigorous approach would be to collect data from more than one
key informant per organisation. However, they also accept that to do this requires
overcoming two practical problems that are inherent in any postal survey data
collection approach: (1) respondent selection problem, that is being able to identify
multiple respondents in any one organisation with sufficient competency in the
specific research area; (2) the perceptual agreement problem, which points out that
frequently the data collected from multiple correspondents within the same
organisation does not correlate. A key challenge with obtaining more than one key
informant in this research relates to the fact that 70.3 percent of the industries
included in the analysis are in fact SMEs, hence the probability of there being more
than one key informant in the firmis low. In an effort to counterbalance this problem,
extra efforts were made to ensure that the people that did return completed surveys
were in fact key informants. To achieve this, the surveys were initially addressed to
NPD managers, and if this was not possible to the managing director of the company.
As an additional check for competency, the author asked respondents to return their
business cards in order to obtain results for the study- in total 78 percent of

respondents returned their cards and a review of these cards indicated that 65
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percent were managing directors with the 13 percent holding senior NPD or

innovation roles within their company.

Another issue with regard to respondents in the type of data collection method
applied in this research, although not directly addressed by Kumar et al. (1993), is
that ideally respondents from both sides of a dyad should participate. If the
aforementioned issues were to be addressed in this research, at least two competent
informants from each side of a dyad would have been required to participate. Even
with huge efforts being made, in view of the resources that were consumed in this
research in obtaining just one competent key informant from one side of a dyad,
involving more than one such person presented a challenge that in the end proved
insurmountable for this study. Therefore, as a future research direction, a study
involving two or more key respondents from both sides of the dyad could be

undertaken.

In addition, it should be noted that with reference to the team processes addressed
in this research, in particular the joint-problem solving process, only one respondent
per team was represented in the data analysis. In current research it has become a
standard to include a number of respondents from each team in order to get a more
valid measure for these team joint processes. Consequently, as a future research
direction, a study involving more than one member of the IOR teams could be

undertaken.

Finally, this study limited its research to a study involving industrial users in
collaborative innovation in Ireland only. This research could be extended different

samples in other geographical locations.

10.5 Directions for Future Research

The objective of this research was to create a measure of Cll that demonstrated
validity and reliability in relation to the dimensions and items in the measure. This is
where the scale development of ClIl currently stands. However, assessing the
reliability or stability of the measure over time and increasing confidence in the

construct validity is a key part of a future research agenda. The researcher is currently
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in the early planning stages of administering the Cll scale to a significantly larger

European sample (approx. 2000).

This research has statistically demonstrated that higher levels of Cll deliver more
effective outcomes. However, in future research, more testing should be carried out
allowing for firstly, the measurement of discrete levels of Cll and secondly, the
modelling of these discrete levels against NPD outcomes. This would prove beneficial
for both academics and practice because it would identify an optimum measure of

Cll for the most effective NPD outcomes.

This research has never claimed that all of the existing Cll related constructs are
included in the SEM model, but rather that the most important constructs are part
of the model. Therefore, results of this study could be further tested and expanded
through more rigorous testing by adding further constructs for example testing the
moderation roles of virtual teams and information technology between Cll and NPD

outcomes.

The “trust” construct is reduced to only one aspect of trust that is “benevolent”. This
was deliberate within the research as previous research suggests that benevolent
trust is the most important driver of close relationships. For future nomological
validity testing, other aspects of the trust construct be included could be added. The
“commitment” construct is also reduced to one aspect of commitment that is
“cognitive”. This was also deliberate within the research however as with the trust
construct, for future nomological validity testing other aspects of commitment could

be included.

In addition, it is suggested that the single item ”senior management support”
construct used in this research, be replaced by a multi-item scale, for example,

Cooper and Kleinschmidt (1995) in any future research that is undertaken.

There is a case for expanding the current research to include institutes and/or
universities. The Cll scale development and the additional nomological validity
testing was carried out in the context of the dyad for this research. A natural follow-

up would be to test the nomological validity of the scale in the context of both a
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research institute and organisation innovation collaboration, and a network

collaboration.

Future research should consider the possibility of including respondents from both
sides of the dyad relationship. Even more importantly it would be beneficial for
accurate and complete statistical analysis (to prevent inflated correlations between
independent and dependent variables) if nomological testing was undertaken with
two samples from the same population, one sample for independent variables and

one sample for dependent variables.

Finally, the SEM model could be tested during different phases of the NPD project.
This would expand on the work of Lynch et al. (2016) who when testing their multi-
item scale of user involvement found that the phase of an NPD project moderates

the relationship between user involvement and outcomes.

10.6 Summary

The final chapter of this research restates the research objectives and outlines the
academic and practice contributions specific to this study. The work has high
relevance for research and practice. Indeed, it has real significance for cumulative
research in several disciplines such as technology and innovation management,
industrial marketing, supply chain management, project management and science-
industry collaboration. Other fields like international management, multi-party
collaborations or innovation-oriented collaborations with state owned public

utilities, may also profit from this work.

170



Bibliography

ABERNATHY, W. J. & CLARK, K. B. 1985. Innovation: Mapping the winds of creative
destruction. Research policy, 14, 3-22.

AIKEN, M. & HAGE, J. 1968. Organizational interdependence and intra-organizational
structure. American sociological review, 33, 912-930.

AKGUN, A. E., LYNN, G. S. & YILMAZ, C. 2006. Learning process in new product
development teams and effects on product success: A socio-cognitive
perspective. Industrial Marketing Management, 35, 210-224.

ALBRECHT, T. L. & ROPP, V. A. 1984. Communicating about innovation in networks of
three US organisations. Journal of Communication, 34, 78-91.

ALEGRE, J., LAPIEDRA, R. & CHIVA, R. 2006. A measurement scale for product
innovation performance. European Journal of Innovation Management, 9,
333-346.

ALVES, J., MARQUES, M. J,, SAUR, I. & MARQUES, P. 2007. Creativity and innovation
through multidisciplinary and multisectoral cooperation. Creativity and
Innovation Management, 16, 27-34.

AMABILE, T. M. 1988. A model of creativity and innovation in organizations. Research
in Organizational Behavior, 10, 123-167.

AMABILE, T. M. 1997. Motivating creativity in organizations: On doing what you love
and loving what you do. California Management Review, 40, 39-58.

AMABILE, T. M. & GRYSKIEWICZ, N. D. 1989. The creative environment scales: Work
environment inventory. Creativity Research Journal, 2, 231-253.

AMABILE, T. M. & PRATT, M. G. 2016. The dynamic componential model of creativity
and innovation in organizations: Making progress, making meaning. Research
in Organizational Behavior, 36, 157-183.

AMBROSE, D. M. & ANSTEY, J. R. 2010. Questionnaire development: Demystifying the
process. International Management Review, 6, 83-90.

AMBROSE, E., MARSHALL, D., FYNES, B. & LYNCH, D. 2008. Communication media
selection in buyer-supplier relationships. International Journal of Operations
& Production Management, 28, 360-379.

ANDERSON, J. C. & GERBING, D. W. 1988. Structural equation modeling in practice:
A review and recommended two-step approach. Psychological bulletin, 103,
411-423.

ANDERSON, A. R., STEINERTE, E. & RUSSELL, E. O. 2010. The nature of trust in virtual
entrepreneurial networks. International Journal of E-Entrepreneurship and
Innovation (lJEEI), 1, 1-21.

ANDERSON, E., LODISH, L. M. & WEITZ, B. A. 1987. Resource allocation behavior in
conventional channels. Journal of Marketing Research, 24, 85-97.

ANDERSON, E. & WEITZ, B. 1992. The use of pledges to build and sustain commitment
in distribution channels. Journal of Marketing Research, 29,

18-34.

171



ANDERSON, J. C. & NARUS, J. A. 1990. A model of distributor firm and manufacturer
firm working partnerships. The Journal of Marketing, 54, 42-58.

ANDERSON, N., POTOCNIK, K. & ZHOU, J. 2014. Innovation and creativity in
organizations: A state-of-the-science review, prospective commentary, and
guiding framework. Journal of Management, 40, 1297-1333.

ANTONCIC, B. & PRODAN, 1. 2008. Alliances, corporate technological
entrepreneurship and firm performance: Testing a model on manufacturing
firms. Technovation, 28, 257-265.

ARGOTE, L. 2012. Organizational learning: creating, retaining and transferring
knowledge, New York: Springer Science & Business Media.

ARMSTRONG, J. S. & OVERTON, T. S. 1977. Estimating nonresponse bias in mail
surveys. Journal of Marketing Research, 14, 396-402.

ARROW, K. J. 1994. Methodological individualism and social knowledge. The
American Economic Review, 84, 1-9.

ATHAIDE, G. A. & KLINK, R. R. 2009. Managing seller—buyer relationships during new
product development. Journal of Product Innovation Management, 26, 566-
577.

ATUAHENE-GIMA, K. 2005. Resolving the capability—rigidity paradox in new product
innovation. Journal of Marketing, 69, 61-83.

BADARACCO, J. & BADARACCO, J. L. 1991. The knowledge link: How firms compete
through strategic alliances. Boston, MA: Harvard Business Press.

BADRINARAYANAN, V. & ARNETT, D. B. 2008. Effective virtual new product
development teams: an integrated framework. Journal of Business &
Industrial Marketing, 23, 242-248.

BAHEMIA, H., SQUIRE, B. & COUSINS, P. 2017. A multi-dimensional approach for
managing open innovation in NPD. International Journal of Operations &
Production Management, 37, 1366-1385.

BANKS, G. C., BATCHELOR, J. H., SEERS, A., O'BOYLE JR, E. H., POLLACK, J. M. &
GOWER, K. 2014. What does team—member exchange bring to the party? A
meta-analytic review of team and leader social exchange. Journal of
Organizational Behavior, 35, 273-295.

BANU GOKTAN, A. & MILES, G. 2011. Innovation speed and radicalness: are they
inversely related? Management Decision, 49, 533-547.

BARALDI, E. 2008. Strategy in industrial networks: experiences from IKEA. California
Management Review, 50, 99-126.

BAREGHEH, A., ROWLEY, J. & SAMBROOK, S. 2009. Towards a multidisciplinary
definition of innovation. Management Decision, 47, 1323-1339.

BARNES, B. R., LEONIDOU, L. C,, SIU, N. Y. & LEONIDOU, C. N. 2015. Interpersonal
factors as drivers of quality and performance in Western—Hong Kong Inter-
organizational business relationships. Journal of International Marketing, 23,
23-49.

BARRATT, M. 2004. Understanding the meaning of collaboration in the supply chain.
Supply Chain Management: an international journal, 9, 30-42.

BARRATT, M. & OLIVEIRA, A. 2001. Exploring the experiences of collaborative
planning initiatives. International Journal of Physical Distribution & Logistics
Management, 31, 266-289.

172



BARRINGER, B. R. & HARRISON, J. S. 2000. Walking a tightrope: Creating value
through inter-organizational relationships. Journal of Management, 26, 367-
403.

BATT, P. J. & PURCHASE, S. 2004. Managing collaboration within networks and
relationships. Industrial Marketing Management, 33, 169-174.

BARCZAK, G., GRIFFIN, A. & KAHN, K. B. 2009. Perspective: trends and drivers of
success in NPD practices: results of the 2003 PDMA best practices study.
Journal of product innovation management, 26, 3-23.

BELDERBOS, R., FAEMS, D., LETEN, B. & LOQY, B. V. 2010. Technological activities and
their impact on the financial performance of the firm: Exploitation and
exploration within and between firms. Journal of Product Innovation
Management, 27, 869-882.

BENNER, M. J. & TUSHMAN, M. L. 2003. Exploitation, exploration, and process
management: The productivity dilemma revisited. Academy of Management
Review, 28, 238-256.

BENTLER, P. M. & CHOU, C.-P. 1987. Practical issues in structural modelling.
Sociological Methods & Research, 16, 78-117.

BERCHICCI, L. 2013. Towards an open R&D system: Internal R&D investment, external
knowledge acquisition and innovative performance. Research Policy, 42, 117-
127.

BERMAN, E. M., WEST, J. P. & RICHTER, J., MAURICE N 2002. Workplace relations:
Friendship patterns and consequences (according to managers). Public
Administration Review, 62, 217-230.

BHARADWAIJ, S. & MENON, A. 2000. Making innovation happen in organizations:
individual creativity mechanisms, organizational creativity mechanisms or
both? Journal of Product Innovation Management, 17, 424-434,

BICEN, P. & JOHNSON, W. 2016. Competitive Advantage: Relevancy to the Malaysian
Economy. Rethinking Innovation: Global Perspectives, 22.

BIEMANS , W. 2018. Managing Innovation within Networks. London: Routledge.

BIEMANS , W. & GRIFFIN, A. 2018. Innovation practices of B2B manufacturers and
service providers: Are they really different? Industrial Marketing
Management, 75, 112-124.

BIEMANS , W. G. 1991. User and third-party involvement in developing medical
equipment innovations. Technovation, 11, 163-182.

BIGGEMANN, S., KOWALKOWSKI, C., MALEY, J. & BREGE, S. 2013. Development and
implementation of customer solutions: A study of process dynamics and
market shaping. Industrial Marketing Management, 42, 1083-1092.

BISSOLA, R., IMPERATORI, B. & COLONEL, R. T. 2014. Enhancing the creative
performance of new product teams: an organizational configurational
approach. Journal of Product Innovation Management, 31, 375-391.

BLAU, P. 1964. Power and exchange in social life. New York: J Wiley & Sons

BLAU, P. 2017. Exchange and power in social life. New York: Routledge.

BLOMAQVIST, K., HURMELINNA, P. & SEPPANEN, R. 2005. Playing the collaboration
game right—balancing trust and contracting. Technovation, 25, 497-504.

BLUMBERG, B., COOPER, D. & SCHINDLER, P. 2005. Business Research Methods.
Berkshire: Mc Graw-Hill.

173



BOGERS, M., CHESBROUGH, H. & MOEDAS, C. 2018. Open innovation: research,
practices, and policies. California Management Review, 60, 5-16.

BOGERS, M. & HORST, W. 2014. Collaborative prototyping: Cross-fertilization of
knowledge in prototype-driven problem solving. Journal of Product
Innovation Management, 31, 744-764.

BONTIS, N., CROSSAN, M. M. & HULLAND, J. 2002. Managing an organizational
learning system by aligning stocks and flows. Journal of Management Studies,
39, 437-469.

BOWER, J. L. & CHRISTENSEN, C. M. 1995. Disruptive technologies: catching the wave.
Harvard Business Review, 73, 43-53.

BRACE, I. 2018. Questionnaire design: How to plan, structure and write survey
material for effective market research. London: Kogan Page Publishers.
BRADBURN, N. M., SUDMAN, S. & WANSINK, B. 2004. Asking questions: the definitive
guide to questionnaire design--for market research, political polls, and social

and health questionnaires. San Francisco: John Wiley & Sons.

BRETTEL, M. & CLEVEN, N. J. 2011. Innovation culture, collaboration with external
partners and NPD performance. Creativity and Innovation Management, 20,
253-272.

BRINKERHOFF, J. M. 2002. Assessing and improving partnership relationships and
outcomes: a proposed framework. Evaluation and Program Planning, 25, 215-
231.

BROWN, S. L. & EISENHARDT, K. M. 1995. Product development: Past research,
present findings, and future directions. Academy of Management Review, 20,
343-378.

BRUCE, M., LEVERICK, F., LITTLER, D. & WILSON, D. 1995. Success factors for
collaborative product development: a study of suppliers of information and
communication technology. R&D Management, 25, 33-44.

BRYMAN, A. 2016. Social research methods. New York: Oxford university press

BRYMAN, A. & CRAMER, D. 2002. Quantitative data analysis with SPSS release 10 for
Windows: a guide for social scientists. London: Routledge.

BRYMAN, A. & CRAMER, D. 2012. Quantitative data analysis with IBM SPSS 17, 18 &
19: A guide for social scientists. London: Routledge.

BSTIELER, L. 2006. Trust formation in collaborative new product development.
Journal of Product Innovation Management, 23, 56-72.

BSTIELER, L. & HEMMERT, M. 2010. Increasing learning and time efficiency in inter-
organizational new product development teams. Journal of Product
Innovation Management, 27, 485-499.

BUGANZA, T., DELL'ERA, C. & VERGANTI, R. 2009. Exploring the relationships between
product development and environmental turbulence: the case of mobile TLC
services. Journal of Product Innovation Management, 26, 308-321.

BULMER, M. 2017. Sociological research methods. New York: Routledge.

BURNS, A. C., BUSH, R. F. & SINHA, N. 2014. Marketing Research (Vol. 7). Boston, MA,
USA: Pearson.

BURRELL, G. & MORGAN, G. 1979. Burrell, Gibson, and Gareth Morgan, Sociological
Paradigms and Organizational Analysis: Elements of the Sociology of
Corporate Life. London: Heinemann.

174



BURRELL, G. & MORGAN, G. 2017. Sociological paradigms and organisational
analysis: Elements of the sociology of corporate life. London: Routledge.

BUSH, R. F. & HUNT, S. D. 2011. Marketing theory: philosophy of science perspectives,
Marketing Classics Press.

BYRNE, B. M. 2001. Structural equation modelling with AMOS, EQS, and LISREL:
comparative approaches to testing for the factorial validity of a measuring
instrument. International Journal of Testing, 1, 55-86.

BYRNE, B. M. 2010. Structural equation modelling with AMQOS: basic concepts,
applications, and programming (multivariate applications series). New York:
Taylor & Francis Group

CALANTONE, R. & COOPER, R. G. 1981. New product scenarios: Prospects for success.
The Journal of Marketing, 45, 48-60.

CALANTONE, R., GARCIA, R. & DROGE, C. 2003. The effects of environmental
turbulence on new product development strategy planning. Journal of
Product Innovation Management, 20, 90-103.

CALANTONE, R. J., CAVUSGIL, S. T. & ZHAO, Y. 2002. Learning orientation, firm
innovation capability, and firm performance. Industrial Marketing
Management, 31, 515-524.

CAMEN, C., GOTTFRIDSSON, P. & RUNDH, B. 2011. To trust or not to trust? Formal
contracts and the building of long term relationships. Management Decision,
49, 365-383.

CANNON, J. P. & HOMBURG, C. 2001. Buyer—supplier relationships and customer firm
costs. Journal of Marketing, 65, 29-43.

CANNON, J. P. & PERREAULT JR, W. D. 1999. Buyer-seller relationships in business
markets. Journal of Marketing Research, 439-460.

CAO, M. & ZHANG, Q. 2011. Supply chain collaboration: Impact on collaborative
advantage and firm performance. Journal of Operations Management, 29,
163-180.

CAREY, S., LAWSON, B. & KRAUSE, D. R. 2011. Social capital configuration, legal bonds
and performance in buyer—supplier relationships. Journal of Operations
Management, 29, 277-288.

CARTER, C. F. & WILLIAMS, B. R. 1959. The characteristics of technically progressive
firms. The Journal of Industrial Economics, 7, 87-104.

CASTALDO, S. (2003). ‘Trust variety: conceptual nature, dimensions and typologies’,
The 19th IMP-Conference, Lugano, Switzerland, 4™ to 6™ September.
CHANG, W. & TAYLOR, S. A. 2016. The effectiveness of customer participation in new

product development: A meta-analysis. Journal of Marketing, 80, 47-64.

CHEN, F. F., SOUSA, K. H. & WEST, S. G. 2005. Teacher's corner: Testing measurement
invariance of second-order factor models. Structural Equation Modelling, 12,
471-492.

CHEN, J.-S., TSOU, H.-T. & CHING, R. K. 2011. Co-production and its effects on service
innovation. Industrial Marketing Management, 40, 1331-1346.

CHESBROUGH, H. 2003. The logic of open innovation: managing intellectual property.
California Management Review, 45, 33-58.

CHESBROUGH, H. W. 2006. Open innovation: The New Imperative for Creating and
Profiting from Technology. Boston MA: Harvard Business Press.

175



CHESBROUGH, H. W. & APPLEYARD, M. M. 2007. Open innovation and strategy.
California Management Review, 50, 57-76.

CHIDAMBARAM, L. 1996. Relational development in computer-supported groups.
MIS quarterly, 20, 143-165.

CHRISTENSEN, C. M., MCDONALD, R., ALTMAN, E. J. & PALMER, J. 2016. Disruptive
innovation: intellectual history and future paths. Boston MA: Harvard
Business School.

CHRISTENSEN, C. M. & OVERDORF, M. 2000. Meeting the challenge of disruptive
change. Harvard Business Review, 78, 66-77.

CHRISTENSEN, T. J. & SNYDER, J. 1997. Progressive research on degenerate alliances.
American Political Science Review, 91, 919-922.

CHURCH, A. H. & WACLAWSKI, J. 2017. Designing and using organizational surveys.
London: Routledge.

CHURCHILL JR, G. A. 1979. A paradigm for developing better measures of marketing
constructs. Journal of Marketing Research, 16, 64-73.

CLARK, K. B. & FUJIMOTO, T. 1989. Lead time in automobile product development
explaining the Japanese advantage. Journal of Engineering and Technology
Management, 6, 25-58.

COASE, R. H. 1937. The nature of the firm. economica, 4, 386-405.

COHEN, W. M. & LEVINTHAL, D. A. 1989. Innovation and learning: the two faces of R
& D. The economic journal, 99, 569-596.

COHEN, W. M. & LEVINTHAL, D. A. 1990. Absorptive capacity: A new perspective on
learning and innovation. Administrative Science Quarterly, 35, 128-152.

COLLINS, H. 2010. Tacit and explicit knowledge. Chicago: University of Chicago Press.

COLLIS, J. & HUSSEY, R. 2003. Business research (ed.). New York: Palgrave Macmillan.

COLLIS, J. & HUSSEY, R. 2013. Business research: A practical guide for undergraduate
and postgraduate students. London: Macmillan International Higher
Education.

COOK, J. D. 1981. The experience of work: A compendium and review of 249 measures
and their use, London; New York: Academic Press.

COOK, K. S. & EMERSON, R. M. 1978. Power, equity and commitment in exchange
networks. American Sociological Review, 43, 721-739.

COOK, P. 1998. Best practice creativity, Gower Publishing, Ltd.

COOPER, R. G. 2008. Perspective: The Stage-Gate idea-to-launch process—Update,
what's new, and NexGen systems. Journal of Product Innovation
Management, 25, 213-232.

COOPER, R. G. & KLEINSCHMIDT, E. J. 1987. New products: what separates winners
from losers? Journal of Product Innovation Management, 4, 169-184.
CORSTEN, D. & FELDE, J. 2005. Exploring the performance effects of key-supplier
collaboration: an empirical investigation into Swiss buyer-supplier
relationships. International Journal of Physical Distribution & Logistics

Management, 35, 445-461.

COUSINS, P. D., LAWSON, B., PETERSEN, K. J. & HANDFIELD, R. B. 2011. Breakthrough
scanning, supplier knowledge exchange, and new product development
performance. Journal of Product Innovation Management, 28, 930-942.

176



COVIELLO, N. E. & JOSEPH, R. M. 2012. Creating major innovations with customers:
Insights from small and young technology firms. Journal of Marketing, 76, 87-
104.

CROOK, T. R., KETCHEN JR, D. J., COMBS, J. G. & TODD, S. Y. 2008. Strategic resources
and performance: a meta-analysis. Strategic Management Journal, 29, 1141-
1154.

CROOM, S. R. 2001. The dyadic capabilities concept: examining the processes of key
supplier involvement in collaborative product development. European
Journal of Purchasing & Supply Management, 7, 29-37.

CROSSAN, M. BEDROW 2003. Organizational learning and strategic renewal.
Strategic Management Journal, 24 (11), 1087-1105.

CSIKSZENTMIHALYI, M. & SAWYER, K. 2014. Creative insight: The social dimension of
a solitary moment. The systems model of creativity. Dordrecht, Netherlands:
Springer.

CUI, A. S. & WU, F. 2016. Utilizing customer knowledge in innovation: antecedents
and impact of customer involvement on new product performance. Journal
of the Academy of Marketing Science, 44, 516-538.

CULLEN, J. B., JOHNSON, J. L. & SAKANO, T. 2000. Success through commitment and
trust: The soft side of strategic alliance management. Journal of World
Business, 35, 223-240.

DAVID, R. J. & HAN, S. K. 2004. A systematic assessment of the empirical support for
transaction cost economics. Strategic Management Journal, 25, 39-58.
DAWSON, R. 2000. Knowledge capabilities as the focus of organisational

development and strategy. Journal of Knowledge Management, 4, 320-327.

DE VAUS, D. 2002. Analyzing social science data: 50 key problems in data analysis.
London: Sage.

DE VAUS, D.and de vaus, D. 2013. Surveys in social research London: Routledge.

DECK, M. & STROM, M. 2002. Model of co-development emerges. Research-
Technology Management, 45, 47-53.

DEL BOSQUE RODRIGUEZ, I. R., AGUDO, J. C. & GUTIERREZ, H. S. M. 2006.
Determinants of economic and social satisfaction in manufacturer—distributor
relationships. Industrial Marketing Management, 35, 666-675.

DENSCOMBE, M. 2014. The good research guide: for small-scale social research
projects. Berkshire: McGraw-Hill Education (UK).

DEVELLIS, R. F. 2003. Scale development: theory and applications (applied social
research methods). Thousand Oaks, CA: Sage Publications.

DEVLIN, G. & BLEACKLEY, M. 1988. Strategic alliances—guidelines for success. Long
Range Planning, 21, 18-23.

DIAMANTOPOULOS, A. & SIGUAW, J. 2000. Introducing LISREL: A guide for structural
equation modelling. California: Sage Publications Inc.

DIAMANTOPOULOS, A. & SIGUAW, J. A. 2006. Formative versus reflective indicators
in organizational measure development: A comparison and empirical
illustration. British Journal of Management, 17, 263-282.

DIBBEN, M. 2000. Exploring interpersonal trust in the entrepreneurial venture.
Hampshire: Springer.

177



DILLMAN, D., SMITH, J. & CHRISTIAN, L. 2014. Testing questions and questionnaires.
Internet, Mail and Mixed-mode Surveys: The Tailored Design Method. New
Jersey: John Wiley & Sons.

DILLMAN, D. A. 2011. Mail and Internet surveys: The tailored design method —2007
Update with new Internet, visual, and mixed-mode guide. New Jersey John
Wiley & Sons.

DILLMAN, D. A., SMYTH, J. D. & CHRISTIAN, L. M. 2014. Internet, phone, mail, and
mixed-mode surveys: the tailored design method. New Jersey: John Wiley &
Sons.

DONG, Y., BARTOL, K. M., ZHANG, Z. X. & LI, C. 2017. Enhancing employee creativity
via individual skill development and team knowledge sharing: Influences of
dual-focused transformational leadership. Journal of Organizational
Behavior, 38, 439-458.

DOWNS, C. W. & ADRIAN, A. D. 2012. Assessing organizational communication:
Strategic communication audits. New York: Guilford Press.

DOZ, Y. L. 1996. The evolution of cooperation in strategic alliances: Initial conditions
or learning processes? Strategic Management Journal, 17, 55-83.

DU, T.C, LAL V. S., CHEUNG, W. & CUI, X. 2012. Willingness to share information in
a supply chain: A partnership-data-process perspective. Information &
Management, 49, 89-98.

DUARTE, M. & DAVIES, G. 2004. Trust as a mediator of channel power. Journal of
Marketing Channels, 11, 77-102.

DWYER, F. R., SCHURR, P. H. & OH, S. 1987. Developing buyer-seller relationships.
The Journal of Marketing, 51, 11-27.

DYER, J. H. & SINGH, H. 1998. The relational view: Cooperative strategy and sources
of interorganizational competitive advantage. Academy of Management
Review, 23, 660-679.

DWYER, F. R. & WELSH, M. A. 1985. Environmental relationships of the internal
political economy of marketing channels. Journal of Marketing Research, 22,
397-414.

EASTMAN, W. N. & BAILEY, J. R. 1996. Epistemology, action, and rhetoric: Past and
present connections. The Journal of Applied Behavioral Science, 32, 455-461.

EISENHARDT, K. M. 1989. Agency theory: An assessment and review. Academy of
Management Review, 14, 57-74.

EISENHARDT, K. M. & TABRIZI, B. N. 1995. Accelerating adaptive processes: Product
innovation in the global computer industry. Administrative Science Quarterly,
40, 84-110.

ELLONEN, R., BLOMQVIST, K. & PUUMALAINEN, K. 2008. The role of trust in
organisational innovativeness. European Journal of Innovation Management,
11, 160-181.

EMERSON, R. M. 1962. Power-dependence relations. American Sociological Review,
27,31-41.

ENKEL, E., GASSMANN, O. & CHESBROUGH, H. 2009. Open R&D and open innovation:
exploring the phenomenon. R&D Management, 39, 311-316.

FAEMS, D., VAN LOQY, B. & DEBACKERE, K. 2005. Interorganizational collaboration
and innovation: Toward a portfolio approach. Journal of Product Innovation
Management, 22, 238-250.

178



FANG, E. 2008. Customer participation and the trade-off between new product
innovativeness and speed to market. Journal of Marketing, 72, 90-104.

FEURER, R., CHAHARBAGHI, K. & WARGIN, J. 1996. Developing creative teams for
operational excellence. International Journal of Operations & Production
Management, 16, 5-18.

FINK, A. 2015. How to conduct surveys: A step-by-step guide. New York: Sage
Publications.

FORD, D. 1980. The development of buyer-seller relationships in industrial markets.
European Journal of Marketing, 14, 339-353.

FOSS, N. J., LAURSEN, K. & PEDERSEN, T. 2011. Linking customer interaction and
innovation: The mediating role of new organizational practices. Organization
Science, 22, 980-999.

FOWLER JR, F. J. 2013. Survey research methods. Los Angeles: Sage publications.

FRANK, A. G. & RIBEIRO, J. L. D. 2014. An integrative model for knowledge transfer
between new product development project teams. Knowledge Management
Research & Practice, 12, 215-225.

FRAZIER, G. L. 1983. Interorganisational exchange behavior in marketing channels: a
broadened perspective. The Journal of Marketing, 47, 68-78.

FRED SELNES & SALLIS, J. 2003. Promoting Relationship Learning. Journal of
Marketing, 67, 80-95.

FUJIMOTO, T. & CLARK, K. B. 1991. Product development performance: Strategy,
organization, and management in the world auto industry. Boston MA:
Harvard business school press.

FYNES, B., VOSS, C. & DE BURCA, S. 2005. The impact of supply chain relationship
quality on quality performance. International Journal of Production
Economics, 96, 339-354.

GANESAN, S. 1994. Determinants of long term orientation in buyer-seller
relationships. The Journal of Marketing, 58, 1-19.

GANESAN, S., MALTER, A. J. & RINDFLEISCH, A. 2005. Does distance still matter?
Geographic proximity and new product development. Journal of Marketing,
69, 44-60.

GATIGNON, H., TUSHMAN, M. L., SMITH, W. & ANDERSON, P. 2002. A structural
approach to assessing innovation: Construct development of innovation
locus, type, and characteristics. Management Science, 48, 1103-1122.

GEMUNDEN, H. G., RITTER, T. & HEYDEBRECK, P. 1996. Network configuration and
innovation success: An empirical analysis in German high-tech industries.
International Journal of Research in Marketing, 13, 449-462.

GEMUNDEN, H. G., HEYDEBRECK, P. & HERDEN, R. 1992. Technological
interweavement: a means of achieving innovation success. R&D
Management, 22, 359-376.

GEMUNDEN, H. G., SALOMO, S. & HOLZLE, K. 2007. Role models for radical
innovations in times of open innovation. Creativity and innovation
management, 16, 408-421.

GEORGE, J. M. 2007. 9 Creativity in organizations. The Academy of Management
Annals, 1, 439-477.

179



GERBING, D. W. & ANDERSON, J. C. 1988. An updated paradigm for scale
development incorporating uni-dimensionality and its assessment. Journal of
Marketing Research, 186-192.

GEYSKENS, I., STEENKAMP, J.-B. E. & KUMAR, N. 1999. A meta-analysis of satisfaction
in marketing channel relationships. Journal of Marketing Research, 223-238.

GILL, J. & JOHNSON, P. 2010. Research Methods for Managers. London: Sage
Publications.

GLEN L. URBAN & HAUSER, J. R. 2004. “Listening In” to Find and Explore New
Combinations of Customer Needs. Journal of Marketing, 68, 72-87.

GLIGOR, D. M., HOLCOMB, M. C. & STANK, T. P. 2013. A multidisciplinary approach
to supply chain agility: Conceptualization and scale development. Journal of
Business Logistics, 34, 94-108.

GOFFIN, K. & KONERS, U. 2011. Tacit knowledge, lessons learnt, and new product
development. Journal of Product Innovation Management, 28, 300-318.

GONG, Y., KIM, T.-Y., LEE, D.-R. & ZHU, J. 2013. A multilevel model of team goal
orientation, information exchange, and creativity. Academy of Management
Journal, 56, 827-851.

GOODMAN, L. E. & DION, P. A. 2001. The determinants of commitment in the
distributor-manufacturer relationship. Industrial Marketing Management,
30, 287-300.

GORSUCH, R. L. 1990. Common factor analysis versus component analysis: Some
well- and little-known facts. Multivariate Behavioral Research, 25, 33-39.

GRACA, S. S., BARRY, J. M. & DONEY, P. M. 2015. Performance outcomes of
behavioral attributes in buyer-supplier relationships. Journal of Business &
Industrial Marketing, 30, 805-816.

GRANOVETTER, M. 1985. Economic action and social structure: The problem of
embeddedness. American Journal of Sociology, 91, 481-510.

GRANT, R. M. 2002. The knowledge-based view of the firm. The Strategic
Management of Intellectual Capital and Organizational Knowledge, 17, 133-
148.

GRIFFIN, A. 1997. The effect of project and process characteristics on product
development cycle time. Journal of Marketing Research, 34, 24-35.

GRIFFIN, A. & HAUSER, J. R. 1993. The voice of the customer. Marketing Science, 12,
1-27.

GRUNER, K. E. & HOMBURG, C. 2000. Does customer interaction enhance new
product success? Journal of Business Research, 49, 1-14.

GUMMESSON, E. 1999. Total relationship marketing: experimenting with a synthesis
of research frontiers. Australasian Marketing Journal, 7, 72-85.

GUPTA, A. K. & SOUDER, W. E. 1998. Key drivers of reduced cycle time. Research-
Technology Management, 41, 38-43.

GUPTA, A. K. & WILEMON, D. 1996. Changing patterns in industrial R&D
management. Journal of Product Innovation Management, 13, 497-511.

GUPTA, R. & BANERIJEE, P. 2016. Antecedents of organisational creativity: a multi-
level approach. Business: Theory and Practice, 17, 167-177.

HAGEL, J. & BROWN, J. 2005. The only sustainable edge: Boston MA: Harvard
Business School Press.

180



HAIR, J. F., ANDERSON, R. E., BABIN, B. J. & BLACK, W. C. 2010. Multivariate data
analysis: A global perspective (Vol. 7). Upper Saddle River, New Jersey:
Pearson.

HAIR JR, J. F., HULT, G. T. M., RINGLE, C. & SARSTEDT, M. 2016. A Primer on Partial
least Squares Structural Equation Modeling (PLS-SEM). New York: Sage
Publications.

HAKANSSON, H., FORD, D., GADDE, L.-E., SNEHOTA, |. & WALUSZEWSKI, A. 2009.
Business in Networks. Chichester: John Wiley & Sons.

HAKANSSON, H. & SNEHOTA, 1. 1989. No business is an island: The network concept
of business strategy. Scandinavian Journal of Management, 5, 187-200.

HAKANSSON, H. & WALUSZEWSKI, A. 2007. Knowledge and innovation in business
and industry: The importance of using others. Abingdon, Oxon: Routledge.

HANGH@J, A. & MOLS, N. P. 2015. Purchasing and innovation: a capability-based
analysis. International Journal of Procurement Management, 8, 494-515.

HANSEN, M. T. 1999. The search-transfer problem: The role of weak ties in sharing
knowledge across organization subunits. Administrative Science Quarterly,
44, 82-111.

HANSEN, M. T. 2002. Knowledge networks: Explaining effective knowledge sharing in
multiunit companies. Organization Science, 13, 232-248.

HARDWICK, J., ANDERSON, A. R. & CRUICKSHANK, D. 2013. Trust formation processes
in innovative collaborations: Networking as knowledge building practices.
European Journal of Innovation Management, 16, 4-21.

HARRISON, D. & FINCH, J. 2009. New product development when you have to: frames
and temporary collaboration in industrial nets. The IMP Journal, 3, 35-52.

HARVEY, R. J., BILLINGS, R. S. & NILAN, K. J. 1985. Confirmatory factor analysis of the
Job Diagnostic Survey: Good news and bad news. Journal of Applied
Psychology, 70, 461-468.

HE, Z.-L. & WONG, P.-K. 2004. Exploration vs. exploitation: An empirical test of the
ambidexterity hypothesis. Organization Science, 15, 481-494.

HEIDE, J. B. & JOHN, G. 1992. Do norms matter in marketing relationships? The
Journal of Marketing, 56, 32-44.

HEIDE, J. B. & MINER, A. S. 1992. The shadow of the future: Effects of anticipated
interaction and frequency of contact on buyer-seller cooperation. Academy
of Management Journal, 35, 265-291.

HEIDE, J. B. & STUMP, R. L. 1995. Performance implications of buyer-supplier
relationships in industrial markets: a transaction cost explanation. Journal of
Business Research, 32, 57-66.

HENNART, J.-F. 1991. The transaction costs theory of joint ventures: An empirical
study of Japanese subsidiaries in the United States. Management Science, 37,
483-497.

HERMAN, H., DASBOROUGH, M. T. & ASHKANASY, N. M. 2008. A multi-level analysis
of team climate and interpersonal exchange relationships at work. The
Leadership Quarterly, 19, 195-211.

HERSTATT, C. & VON HIPPEL, E. 1992. From experience: Developing new product
concepts via the lead user method: A case study in a “low-tech” field. Journal
of Product Innovation Management, 9, 213-221.

181



HIBBARD, J. D., KUMAR, N. & STERN, L. W. 2001. Examining the impact of destructive
acts in marketing channel relationships. Journal of Marketing Research, 38,
45-61.

HINKIN, T. R. (2005). ‘Scale development principles and practices’ in Swanson, R.A.
and Hoton, E.P. (ed.) Research in organizations: Foundations and methods of
inquiry, San Francisco. Berret-Koehler Publishers Inc.,61.

HILLEBRAND, B. & BIEMANS , W. G. 2004. Links between internal and external
cooperation in product development: an exploratory study. Journal of
Product Innovation Management, 21, 110-122.

HINKIN, T. R. 1995. A review of scale development practices in the study of
organizations. Journal of Management, 21, 967-988.

HINKIN, T. R. 1998. A brief tutorial on the development of measures for use in survey
guestionnaires. Organizational Research Methods, 1, 104-121.

VON HIPPEL, E. V. & KATZ, R. 2002. Shifting Innovation to Users via Toolkits.
Management Science, 48, 821-833.

HIRST, G., VAN KNIPPENBERG, D. & ZHOU, J. 2009. A cross-level perspective on
employee creativity: Goal orientation, team learning behavior, and individual
creativity. Academy of Management Journal, 52, 280-293.

HITT, M. A,, BIERMAN, L., SHIMIZU, K. & KOCHHAR, R. 2001. Direct and moderating
effects of human capital on strategy and performance in professional service
firms: A resource-based perspective. Academy of Management Journal, 44,
13-28.

HOEGL, M. & GEMUENDEN, H. G. 2001. Teamwork quality and the success of
innovative projects: A theoretical concept and empirical evidence.
Organization Science, 12, 435-449.

HOEGL, M. & WAGNER, S. M. 2005. Buyer-supplier collaboration in product
development projects. Journal of Management, 31, 530-548.

HOGARTH-SCOTT, S. 1999. Retailer-supplier partnerships: hostages to fortune or the
way forward for the millennium? British Food Journal, 101, 668-682.

HOLDEN, M. T. & LYNCH, P. 2004. Choosing the appropriate methodology:
Understanding research philosophy. The Marketing Review, 4, 397-409.

HOLDEN, M. T. & O'TOOLE, T. 2004. A guantitative exploration of communication's
role in determining the governance of manufacturer—retailer relationships.
Industrial Marketing Management, 33, 539-548.

HOMANS, G. C. 1958. Social behavior as exchange. American Journal of Sociology, 63,
597-606.

HUANG, Y., LUQ, Y., LIU, Y. & YANG, Q. 2016. An investigation of interpersonal ties in
interorganisational exchanges in emerging markets: A boundary-spanning
perspective. Journal of Management, 42, 1557-1587.

Huber, G. P., & Daft, R. L. (1987). The information environments of organizations. In
F. M. Jablin, L. L. Putnam, K. H. Roberts, & L. W. Porter (Eds.), Handbook of
organizational communication: An interdisciplinary perspective (pp. 130-164).
Thousand Oaks, CA, US: Sage Publications, Inc.

HUGHES, J. A. & SHARROCK, W. W. 2016. The Philosophy of Social Research. London:
Routledge.

182



HULSHEGER, U. R., ANDERSON, N. & SALGADO, J. F. 2009. Team-level predictors of
innovation at work: a comprehensive meta-analysis spanning three decades
of research. Journal of Applied psychology, 94, 1128-1145.

HUNG, K.-P. & CHOU, C. 2013. The impact of open innovation on firm performance:
The moderating effects of internal R&D and environmental turbulence.
Technovation, 33, 368-380.

HULT, G. T. M., HURLEY, R. F. & KNIGHT, G. A. 2004. Innovativeness: Its antecedents
and impact on business performance. Industrial Marketing Management, 33,
429-438.

HUNT, S. 2014. Understanding marketing’s philosophy debates: a retrospective on
seven key publication events. Journal of Historical Research in Marketing, 6,
351-378.

HUNT, S. D. 2014. Marketing Theory: Foundations, Controversy, Strategy, and
Resource-advantage Theory: Foundations, Controversy, Strategy, and
Resource-advantage Theory. New York: Routledge.

HUNT, S. D. & VITELL, S. J. 2006. The general theory of marketing ethics: A revision
and three questions. Journal of Macro-Marketing, 26, 143-153.

HUTT, M. D., STAFFORD, E. R., WALKER, B. A. & REINGEN, P. H. 2000. Case study:
defining the social network of a strategic alliance. MIT Sloan Management
Review, 41, 51-62.

HYUNG-JIN PARK, M., LIM, J. W. & BIRNBAUM-MORE, P. H. 2009. The effect of
multiknowledge individuals on performance in cross-functional new product
development teams. Journal of Product Innovation Management, 26, 86-96.

IACOBUCCI, D. 2009. Everything you always wanted to know about SEM (structural
equations modeling) but were afraid to ask. Journal of Consumer Psychology,
19, 673-680.

IACOBUCCI, D. & OSTROM, A. 1996. Commercial and interpersonal relationships;
using the structure of interpersonal relationships to understand individual-to-
individual, individual-to-firm, and firm-to-firm relationships in commerce.
International Journal of Research in Marketing, 13, 53-72.

IGNATIUS, J., LEEN, J. Y. A.,, RAMAYAH, T., HIN, C. K. & JANTAN, M. 2012. The impact
of technological learning on NPD outcomes: The moderating effect of project
complexity. Technovation, 32, 452-463.

IM, S. & WORKMAN IR, J. P. 2004. Market orientation, creativity, and new product
performance in high-technology firms. Journal of Marketing, 68, 114-132.

INKPEN, A. C. 1996. Creating knowledge through collaboration. California
Management Review, 39, 123-140.

INKPEN, A. C. & TSANG, E. W. 2005. Social capital, networks, and knowledge transfer.
Academy of Management Review, 30, 146-165.

JABLIN, F. M. & PUTNAM, L. L. 2000. The new handbook of organizational
communication: Advances in theory, research, and methods. London: Sage
Publications.

JACOBS, D. 1974. Dependency and vulnerability: An exchange approach to the
control of organizations. Administrative Science Quarterly, 19, 45-59.

183



JACOBSEN, L. F., GRUNERT, K. G., SONDERGAARD, H. A., STEENBEKKERS, B., DEKKER,
M. & LAHTEENMAKI, L. 2014. Improving internal communication between
marketing and technology functions for successful new food product
development. Trends in Food Science & Technology, 37, 106-114.

JANSEN, J. J.,, VAN DEN BOSCH, F. A. & VOLBERDA, H. W. 2006. Exploratory
innovation, exploitative innovation, and performance: Effects of
organizational antecedents and environmental moderators. Management
Science, 52, 1661-1674.

JAP, S. D. & ANDERSON, E. 2007. Testing a life-cycle theory of cooperative
interorganizational relationships: Movement across stages and performance.
Management Science, 53, 260-275.

JAP, S. D. & GANESAN, S. 2000. Control mechanisms and the relationship life cycle:
Implications for safeguarding specific investments and developing
commitment. Journal of Marketing Research, 37, 227-245.

JARVIS, C. B., MACKENZIE, S. B. & PODSAKOFF, P. M. 2003. A critical review of
construct indicators and measurement model misspecification in marketing
and consumer research. Journal of Consumer Research, 30, 199-218.

JASSAWALLA, A. R. & SASHITTAL, H. C. 1998. An examination of collaboration in high-
technology new product development processes. Journal of Product
Innovation Management, 15, 237-254.

JAWORSKI, B. J. & KOHLI, A. K. 1993. Market orientation: antecedents and
consequences. The Journal of Marketing, 57, 53-70.

JEAN, R.-J. B., SINKOVICS, R. R. & KIM, D. 2010. Drivers and performance outcomes
of relationship learning for suppliers in cross-border customer—supplier
relationships: The role of communication culture. Journal of International
Marketing, 18, 63-85.

JOBBER, D. & O’REILLY, D. 1998. Industrial mail surveys: A methodological update.
Industrial Marketing Management, 27, 95-107.

JOHNSEN, T. E. 2009. Supplier involvement in new product development and
innovation: Taking stock and looking to the future. Journal of Purchasing and
Supply Management, 15, 187-197.

JOHNSEN, T. E. & FORD, D. 2007. Customer approaches to product development with
suppliers. Industrial Marketing Management, 36, 300-308.

JOHNSON, M. D. & SELNES, F. 2004. Customer portfolio management: Toward a
dynamic theory of exchange relationships. Journal of Marketing, 68, 1-17.

JOSHI, A. W. 2009. Continuous supplier performance improvement: Effects of
collaborative communication and control. Journal of Marketing, 73, 133-150.

JOSHI, K. D., SARKER, S. & SARKER, S. 2007. Knowledge transfer within information
systems development teams: Examining the role of knowledge source
attributes. Decision Support Systems, 43, 322-335.

KANTER, R. M. 1994. Collaborative advantage. Harvard Business Review, 72, 96-108.

KAUSER, S. & SHAW, V. 2004. The influence of behavioural and organisational
characteristics on the success of international strategic alliances.
International Marketing Review, 21, 17-52.

KELLEY, H. H. 1983. The situational origins of human tendencies: A further reason for
the formal analysis of structures. Personality and Social Psychology Bulletin,
9, 8-30.

184



KELLEY, H. H. & THIBAUT, J. W. 1978. Interpersonal relations: A theory of
interdependence. New York: John Wiley and Sons.

KENDRICK, J. R. 2005. Social statistics: An introduction using SPSS for Windows,
Boston: Pearson.

KHANNA, T., GULATI, R. & NOHRIA, N. 1998. The dynamics of learning alliances:
Competition, cooperation, and relative scope. Strategic Management
Journal, 19, 193-210.

KIM, N. & ATUAHENE-GIMA, K. 2010. Using exploratory and exploitative market
learning for new product development. Journal of Product Innovation
Management, 27, 519-536.

KLINE, R. B. 1998. Software review: Software programs for structural equation
modelling: Amos, EQS, and LISREL. Journal of Psychoeducational Assessment,
16, 343-364.

KOCK, A., HEISING, W. & GEMUNDEN, H. G. 2015. How ideation portfolio
management influences front-end success. Journal of Product Innovation
Management, 32, 539-555.

KOEN, P. A., AJAMIAN, G. M., BOYCE, S., CLAMEN, A, FISHER, E., FOUNTOULAKIS, S.,
JOHNSON, A., PURI, P. & SEIBERT, R. 2002. Fuzzy front end: effective methods,
tools, and techniques. New York: John Wiley and Sons.

KOGUT, B. 1991. Joint ventures and the option to expand and acquire. Management
Science, 37, 19-33.

KOGUT, B. 2000. The network as knowledge: Generative rules and the emergence of
structure. Strategic Management Journal, 21, 405-425.

KOGUT, B. & ZANDER, U. 1992. Knowledge of the firm, combinative capabilities, and
the replication of technology. Organization Science, 3, 383-397.

KOGUT, B. & ZANDER, U. 1996. What firms do? Coordination, identity, and learning.
Organization science, 7, 502-518.

KOUFTEROS, X., VONDEREMBSE, M. & JAYARAM, J. 2005. Internal and external
integration for product development: the contingency effects of uncertainty,
equivocality, and platform strategy. Decision Sciences, 36, 97-133.

KRAMER, R. M. 1999. Trust and distrust in organizations: Emerging perspectives,
enduring questions. Annual Review of Psychology, 50, 569-598.

KRISTENSSON, P., GUSTAFSSON, A. & ARCHER, T. 2004. Harnessing the creative
potential among users. Journal of Product Innovation Management, 21, 4-14.

KROSNICK J.A. (2018) Questionnaire Design. In: Vannette D., Krosnick J. (eds) The
Palgrave Handbook of Survey Research. Cham, Switzerland: Palgrave
Macmillan.

KUMAR, G., BANERIJEE, R. N., MEENA, P. L. & GANGULY, K. 2016. Collaborative culture
and relationship strength roles in collaborative relationships: a supply chain
perspective. Journal of Business & Industrial Marketing, 31, 587-599.

KUMAR, N., STERN, L. W. & ANDERSON, J. C. 1993. Conducting interorganizational
research using key informants. Academy of Management Journal, 36, 1633-
1651.

KWOK, F., SHARMA, P., GAUR, S. S. & UENO, A. 2018. Interactive effects of
information exchange, relationship capital and environmental uncertainty on
international joint venture (lJV) performance: An emerging markets
perspective. International Business Review.

185



KWON, I. W. G. & SUH, T. 2004. Factors affecting the level of trust and commitment
in supply chain relationships. Journal of Supply Chain Management, 40, 4-14.

KWON, S.-W. & ADLER, P. S. 2014. Social capital: Maturation of a field of research.
Academy of Management Review, 39, 412-422.

KYRIAZIS, E., COUCHMAN, P. & JOHNSON, L. Is relationship investment a real driver
of communication in NPD projects? ISPIM Innovation Symposium, 2013. The
International Society for Professional Innovation Management (ISPIM), 1

LA ROCCA, A. & SNEHOTA, 1. 2014. Relating in business networks: Innovation in
practice. Industrial Marketing Management, 43, 441-447.

LAAGE-HELLMAN, J., LIND, F. & PERNA, A. 2014. Customer involvement in product
development: An industrial network perspective. Journal of Business-to-
Business Marketing, 21, 257-276.

LAGROSEN, S. 2005. Customer involvement in new product development: A
relationship marketing perspective. European Journal of Innovation
Management, 8, 424-436.

LAMBE, C. J. & SPEKMAN, R. E. 1997. Alliances, External Technology Acquisition, and
Discontinuous Technological Change. Journal of Product Innovation
Management, 14, 102-116.

LAMMING, R. 1993. Beyond, "Partnership: strategies for innovation and lean supply,"
Hemel Hempstead: Prentice-Hall.

LANE, P. J. & LUBATKIN, M. 1998. Relative absorptive capacity and interorganizational
learning. Strategic Management Journal, 19, 461-477.

LAURSEN, K. & SALTER, A. 2006. Open for innovation: the role of openness in
explaining innovation performance among UK manufacturing firms. Strategic
Management Journal, 27, 131-150.

LAWSON, B., KRAUSE, D. & POTTER, A. 2015. Improving supplier new product
development performance: the role of supplier development. Journal of
Product Innovation Management, 32, 777-792.

LEENDERS, R. T. A, VAN ENGELEN, J. M. & KRATZER, J. 2003. Virtuality,
communication, and new product team creativity: a social network
perspective. Journal of Engineering and Technology Management, 20, 69-92.

LEJEUNE, M. A. & YAKOVA, N. 2005. On characterizing the 4 C's in supply chain
management. Journal of Operations Management, 23, 81-100.

LEVINTHAL, D. A. & MARCH, J. G. 1993. The myopia of learning. Strategic
Management Journal, 14, 95-112.

LEVINE, S. & WHITE, P. E. 1961. Exchange as a conceptual framework for the study of
interorganisational relationships. Administrative Science Quarterly, 5, 583-
601

LEWIS, J. D. & WEIGERT, A. 1985. Trust as a social reality. Social Forces, 63, 967-985.

LI, D., EDEN, L., HITT, M. A., IRELAND, R. D. & GARRETT, R. P. 2012. Governance in
multilateral R&D alliances. Organization Science, 23, 1191-1210.

LI, T. & CALANTONE, R. J. 1998. The impact of market knowledge competence on new
product advantage: conceptualization and empirical examination. Journal of
Marketing, 62, 13-29.

LIAQ, S.-H., CHANG, W.-J., WU, C.-C. & KATRICHIS, J. M. 2011. A survey of market
orientation research (1995-2008). Industrial Marketing Management, 40,
301-310.

186



LIETZ, P. 2010. Research into questionnaire design. International Journal of Market
Research, 52, 249-272.

LIN, Y., WANG, Y. & KUNG, L. 2015. Influences of cross-functional collaboration and
knowledge creation on technology commercialization: Evidence from high-
tech industries. Industrial Marketing Management, 49, 128-138.

LUTHJE, C. & HERSTATT, C. 2004. The Lead User method: an outline of empirical
findings and issues for future research. R&D Management, 34, 553-568.

LYNCH, P., O'TOOLE, T. & BIEMANS , W. 2016. Measuring involvement of a network
of customers in NPD. Journal of Product Innovation Management, 33, 166-
180.

LYNN, M. R. 1986. Determination and quantification of content validity. Nursing
research, 35,382-385.

MACCALLUM, R. C., BROWNE, M. W. & CAI, L. 2006. Testing differences between
nested covariance structure models: Power analysis and null hypotheses.
Psychological Methods, 11, 19.

MACKENZIE, S. B., PODSAKOFF, P. M. & JARVIS, C. B. 2005. The problem of
measurement model misspecification in behavioral and organizational
research and some recommended solutions. Journal of Applied Psychology,
90, 710.

MACNEIL, I. R. 1980. Power, contract, and the economic model. Journal of Economic
Issues, 14, 909-923.

MADHAVAN, R. & GROVER, R. 1998. From embedded knowledge to embodied
knowledge: new product development as knowledge management. The
Journal of Marketing, 62, 1-12.i

MALLERY, P. & GEORGE, D. 2003. SPSS for Windows step by step: a simple guide and
reference. Boston: Allyn & Bacon.

MARAVILHAS, S. & MARTINS, J. 2019. Strategic knowledge management a digital
environment: Tacit and explicit knowledge in Fab Labs. Journal of Business
Research, 94, 353-359.

MARCH, J. G. 1991. Exploration and exploitation in organizational learning.
Organization Science, 2, 71-87.

MARSDEN, P. V. & CAMPBELL, K. E. 2012. Reflections on conceptualizing and
measuring tie strength. Social Forces, 91, 17-23.

MARTINS, E. C. & TERBLANCHE, F. 2003. Building organisational culture that
stimulates creativity and innovation. European Journal of Innovation
Management, 6, 64-74.

MARTINS, L. L., GILSON, L. L. & MAYNARD, M. T. 2004. Virtual teams: What do we
know and where do we go from here? Journal of Management, 30, 805-835.

MASCITELLI, R. 2000. From experience: harnessing tacit knowledge to achieve
breakthrough innovation. Journal of Product Innovation Management, 17,
179-193.

MASSEY, G. R. & KYRIAZIS, E. 2014. Interdependence and communication between
technically trained managers and marketing managers during innovation
projects. International Journal of Innovation Management, 18, 144.

MATSUNO, K. & MENTZER, J. T. 2000. The effects of strategy type on the market
orientation-performance relationship. Journal of Marketing, 64, 1-16.

187



MCDONOUGH I, E. F. 2000. Investigation of factors contributing to the success of
cross-functional teams. Journal of Product Innovation Management, 17, 221-
235.

MCEVILY, B. & MARCUS, A. 2005. Embedded ties and the acquisition of competitive
capabilities. Strategic Management Journal, 26, 1033-1055.

MCGINNIS, M. A. & VALLOPRA, R. M. 1999. Purchasing and supplier involvement in
process improvement: a source of competitive advantage. Journal of Supply
Chain Management, 35, 42-50.

MCGRATH, R. G. 2001. Exploratory learning, innovative capacity, and managerial
oversight. Academy of Management Journal, 44, 118-131.

MCIVOR, R. & HUMPHREYS, P. 2004. Early supplier involvement in the design process:
lessons from the electronics industry. Omega, 32, 179-199.

MCIVOR, R., HUMPHREYS, P. & CADDEN, T. 2006. Supplier involvement in product
development in the electronics industry: a case study. Journal of Engineering
and Technology Management, 23, 374-397.

MCNALLY, R. C. & GRIFFIN, A. 2007. A measure and initial test of managers’
perceptions of relationship marketing in inter-organizational exchanges.
Journal of the Academy of Marketing Science, 35, 382-397.

MENON, A. & MENON, A. 1997. Enviropreneurial marketing strategy: the emergence
of corporate environmentalism as market strategy. Journal of Marketing, 61,
51-67.

MEYER, J. P. & ALLEN, N. J. 1984. Testing the" side-bet theory" of organizational
commitment: Some methodological considerations. Journal of Applied
Psychology, 69, 372-378.

MICHAEL, S. C. & PALANDIJIAN, T. P. 2004. Organizational learning and new product
introductions. Journal of Product Innovation Management, 21, 268-276.

MILLER, D. & FRIESEN, P. H. 1982. Innovation in conservative and entrepreneurial
firms: Two models of strategic momentum. Strategic Management Journal,
3,1-25.

MILLER, G. R. & STEINBERG, M. 1975. Between people: A new analysis of
interpersonal communication. Palo Alto, CA: Science Research Associates.

MISHRA, A. A. & SHAH, R. 2009. In union lies strength: Collaborative competence in
new product development and its performance effects. Journal of
Operations Management, 27, 324-338.

MOHR, J. & NEVIN, J. R. 1990. Communication strategies in marketing channels: A
theoretical perspective. Journal of Marketing, 54, 36-51.

MOHR, J. & SPEKMAN, R. 1994. Characteristics of partnership success: partnership
attributes, communication behavior, and conflict resolution techniques.
Strategic Management Journal, 15, 135-152.

MOHR, J. J., FISHER, R. J. & NEVIN, J. R. 1996. Collaborative communication in
interfirm relationships: moderating effects of integration and control. Journal
of Marketing, 60, 103-115.

MONTOYA-WEISS, M. M. & CALANTONE, R. 1994. Determinants of new product
performance: A review and meta-analysis. Journal of Product Innovation
Management, 11, 397-417.

188



MOON, H., JOHNSON, J. L., MARIADOSS, B. J. & CULLEN, J. B. 2018. Supplier and
Customer Involvement in New Product Development Stages: Implications for
New Product Innovation Outcomes. International Journal of Innovation and
Technology Management, 15, 1850004.

MOORMAN, C., DESHPANDE, R. & ZALTMAN, G. 1993. Factors affecting trust in
market research relationships. The Journal of Marketing, 57, 81-101.
MORGAN, R. M. & HUNT, S. D. 1994. The commitment-trust theory of relationship

marketing. The Journal of Marketing, 58, 20-38.

MOWERY, D. C. 1983. The relationship between intrafirm and contractual forms of
industrial research in American manufacturing, 1900-1940. Explorations in
Economic history, 20, 351-374.

MPINGANJIRA, M., BOGAARDS, M., SVENSSON, G., MYSEN, T. & PADIN, C. 2013.
Satisfaction in relation to the metrics of quality constructs in South African
manufacturer-supplier relationships. Esic Market Economic and Business
Journal, 44, 55-71.

NAIDOO, V. 2010. Firm survival through a crisis: The influence of market orientation,
marketing innovation and business strategy. Industrial Marketing
Management, 39, 1311-1320.

NAMBISAN, S. 2002. Designing virtual customer environments for new product
development: Toward a theory. Academy of Management review, 27, 392-
413.

NARUS, J. A. & ANDERSON, J. C. 1995. Using teams to manage collaborative
relationships in business markets. Journal of Business-to-Business Marketing,
2,17-46.

NEMIRO, J. E. 2002. The creative process in virtual teams. Communication Research
Journal, 14, 69-83.

NONAKA, |. & TAKEUCHI, H. 1995. The knowledge-creating company: How Japanese
companies create the dynamics of innovation. New York: Oxford University
Press.

NOORDEWIER, T. G., JOHN, G. & NEVIN, J. R. 1990. Performance outcomes of
purchasing arrangements in industrial buyer-vendor relationships. The
Journal of Marketing, 54, 80-93.

NOORDHOFF, C. S., KYRIAKOPOULQS, K., MOORMAN, C., PAUWELS, P. & DELLAERT,
B. G. 2011. The bright side and dark side of embedded ties in business-to-
business innovation. Journal of Marketing, 75, 34-52.

NOOTEBOOM, B. 2000. Learning and innovation in organizations and economies.
New York: Oxford University Press.

NUNNALLY, J. C. & BERNSTEIN, I. 1978. Psychometric testing. New York: McGraw-Hill.

O’HERN, M. S. & RINDFLEISCH, A. (2010). ‘Customer co-creation’ in Malhotra, K. (ed.)
Review of marketing research, New Jersey: Emerald Group Publishing Limited,
84-106.

OLORUNNIWO, F. O. & LI, X. 2010. Information sharing and collaboration practices in
reverse logistics. Supply Chain Management: An International Journal, 15,
454-462.

PALMATIER, R. W., DANT, R. P., GREWAL, D. & EVANS, K. R. 2006. Factors influencing
the effectiveness of relationship marketing: a meta-analysis. Journal of
Marketing, 70, 136-153.

189



PARKHE, A. 1993. Strategic alliance structuring: A game theoretic and transaction
cost examination of interfirm cooperation. Academy of Management Journal,
36, 794-829.

PATTON, M. Q. 1990. Qualitative evaluation and research methods, CA: SAGE
Publications, inc.

PAULRAJ, A, LADO, A. A. & CHEN, I. J. 2008. Inter-organizational communication as a
relational competency: Antecedents and performance outcomes in
collaborative  buyer—supplier relationships. Journal of Operations
Management, 26, 45-64.

PAYNE, S. L. B. 2014. The Art of Asking Questions: Studies in Public Opinion, 3. New
Jersey: Princeton University Press.

PEMARTIN, M., RODRIGUEZ-ESCUDERO, A. I. & MUNUERA-ALEMAN, J. L. 2018.
Effects of Collaborative Communication on NPD Collaboration Results: Two
Routes of Influence. Journal of Product Innovation Management, 35, 184-208.

PERKS, H. 2000. Marketing information exchange mechanisms in collaborative new
product development: The influence of resource balance and
competitiveness. Industrial Marketing Management, 29, 179-189.

PETERSEN, K. J., HANDFIELD, R. B. & RAGATZ, G. L. 2003. A model of supplier
integration into new product development. Journal of Product Innovation
Management, 20, 284-299.

PETERSEN, K. J., HANDFIELD, R. B. & RAGATZ, G. L. 2005. Supplier integration into
new product development: coordinating product, process and supply chain
design. Journal of Operations Management, 23, 371-388.

PFEFFER, J. Salancik. GR (1978). The external control of organizations: A resource
dependence perspective, Stanford: Stanford University Press.

PHILLIPS, N., LAWRENCE, T. B. & HARDY, C. 2000. Inter-organizational collaboration
and the dynamics of institutional fields. Journal of management studies, 37,
23-45.

PHILLIPS, W., LAMMING, R., BESSANT, J. & NOKE, H. 2006. Discontinuous innovation
and supply relationships: strategic dalliances. R&D Management, 36, 451-
461.

PIROLA-MERLO, A. & MANN, L. 2004. The relationship between individual creativity
and team creativity: Aggregating across people and time. Journal of
Organizational Behavior, 25, 235-257.

PISANO, G. P. 1989. Using equity participation to support exchange: Evidence from
the biotechnology industry. JL Econ. & Org., 5, 109.

PITT, L. F., WATSON, R. T., BERTHON, P., WYNN, D. & ZINKHAN, G. 2006. The
penguin’s window: Corporate brands from an open-source perspective.
Journal of the Academy of Marketing Science, 34, 115-127.

PODSAKOFF, P. M., MACKENZIE, S. B., LEE, J.-Y. & PODSAKOFF, N. P. 2003. Common
method biases in behavioral research: A critical review of the literature and
recommended remedies. Journal of Applied Psychology, 88, 879-903.

POLANYI, M. 1948. Planning and spontaneous order. The Manchester School, 16, 237-
268.

POLAT, V., LYNN, G., AKGUN, A. E. & ONAT, O. E. 2018. Formal and Informal
Communication in New Product Development Teams: The Mediation Effect
of Team Trust. International Journal of Innovation: IJl Journal, 6,97-111.

190



POWELL, W. W., KOPUT, K. W. & SMITH-DOERR, L. 1996. Interorganizational
collaboration and the locus of innovation: Networks of learning in
biotechnology. Administrative Science Quarterly, 41, 116-145.

PRILUCK, R. 2003.Relationship marketing can mitigate product and service failures.
Journal of Services Marketing, 17, 37-52.

RAJESH SETHI, DANIEL C. SMITH & PARK, C. W. 2001. Cross-Functional Product
Development Teams, Creativity, and the Innovativeness of New Consumer
Products. Journal of Marketing Research, 38, 73-85.

RINDFLEISCH, A. & MOORMAN, C. 2001. The acquisition and utilization of
information in new product alliances: A strength-of-ties perspective. Journal
of Marketing, 65, 1-18.

RING, P. S. & VAN DE VEN, A. H. 1994. Developmental processes of cooperative
interorganizational relationships. Academy of Management Review, 19, 90-
118.

RITTER, T. & GEMUNDEN, H. G. 2003. Interorganizational relationships and networks:
An overview. Journal of business research, 56, 691-697.

RODRIGUEZ, C. M. & WILSON, D. T. 2002. Relationship bonding and trust as a
foundation for commitment in US-Mexican strategic alliances: A structural
equation modeling approach. Journal of International Marketing, 10, 53-76.

ROLLINS, M., PEKKARINEN, S. & MEHTALA, M. 2011. Inter-firm customer knowledge
sharing in logistics services: an empirical study. International Journal of
Physical Distribution & Logistics Management, 41, 956-971.

ROSELL, D. T., LAKEMOND, N. & MELANDER, L. 2017. Integrating supplier knowledge
in new product development projects: decoupled and coupled approaches.
Journal of Knowledge Management, 21, 1035-1052.

ROSING, K., FRESE, M. & BAUSCH, A. 2011. Explaining the heterogeneity of the
leadership-innovation relationship: Ambidextrous leadership. The Leadership
Quarterly, 22, 956-974.

ROTHWELL, G., ROTHWELL, R. & ZEGVELD, W. 1985. Reindustrialization and
technology. Amonk, New York: ME Sharpe.

ROTHWELL, R. 1992. Successful industrial innovation: critical factors for the 1990s.
R&D Management, 22, 221-240.

ROUSSEAU, D. M., SITKIN, S. B., BURT, R. S. & CAMERER, C. 1998. Not so different
after all: A cross-discipline view of trust. Academy of Management Review,
23, 393-404.

ROZMAN, R. & KOVAC, J. 2015. Individual and organisational creativity and
innovation: their management. Dynamic Relationships Management Journal,
4, 39-50.

RYU, I, SO, S. & KOO, C. 2009. The role of partnership in supply chain performance.
Industrial Management & Data Systems, 109, 496-514.

SAHAY, B. S. 2003. Supply chain collaboration: the key to value creation. Work Study,
52, 76-83.

SAKO, M. 1992. Price, quality and trust: Inter-firm relations in Britain and Japan.
Cambridge: Cambridge University Press.

191



SALOMO, S., WEISE, J. & GEMUNDEN, H. G. 2007. NPD planning activities and
Innovation performance: the mediating role of process management and
the moderating effect of product innovativeness. Journal of product
Innovation management, 24, 285-302.

SAMBASIVAN, M., SIEW-PHAIK, L., ABIDIN MOHAMED, Z. & CHOY LEONG, Y. 2011.
Impact of interdependence between supply chain partners on strategic
alliance outcomes: Role of relational capital as a mediating construct.
Management Decision, 49, 548-569.

SARIN, S. & MCDERMOTT, C. 2003. The Effect of Team Leader Characteristics on
Learning, Knowledge Application, and Performance of Cross-Functional New
Product Development Teams. Decision Sciences, 34, 707-739.

SAROOGHI, H., LIBAERS, D. & BURKEMPER, A. 2015. Examining the relationship
between creativity and innovation: A meta-analysis of organizational,
cultural, and environmental factors. Journal of Business Venturing, 30, 714-
731.

SAUNDERS, M., LEWIS, P. & THORNHILL, A. 2009. Research methods for business
students, London: Financial Times, Prentice Hall inc.

SAWHNEY, M., WOLCOTT, R. C. & ARRONIZ, I. 2006. The 12 different ways for
companies to innovate. MIT Sloan Management Review, 47, 75-81.

SAXTON, T. 1997. The effects of partner and relationship characteristics on alliance
outcomes. Academy of Management Journal, 40, 443-461.

SCHEIN, E. H. 1994. The process of dialogue: creating effective communication. The
Systems Thinker, 5, 1-4.

SCHIELE, H. 2010. Early supplier integration: the dual role of purchasing in new
product development. R&D Management, 40, 138-153.

SCHLEIMER, S. How researchers study firm collaboration matters-A meta-analysis.
Academy of Management Conference OMT Division, Philadelphia, PA, 2007.

SCHLEIMER, S. C. & SHULMAN, A. D. 2011. A Comparison of New Service versus New
Product Development: Configurations of Collaborative Intensity as Predictors
of Performance. Journal of Product Innovation Management, 28, 521-535.

SCHODER, D. & HAENLEIN, M. 2004. The Relative Importance of Different Trust
Constructs for Sellers in the Online World. Electronic Markets, 14, 48-57.

SCHREINER, M., KALE, P. & CORSTEN, D. 2009. What really is alliance management
capability and how does it impact alliance outcomes and success? Strategic
Management Journal, 30, 1395-1419.

SCHULER, R. S. 1979. A role perception transactional process model for
organizational communication-outcome relationships.  Organizational
Behavior and Human Performance, 23, 268-291.

SCHULTZ, R. J. & EVANS, K. R. 2002. Strategic Collaborative Communication by Key
Account Representatives. Journal of Personal Selling & Sales Management,
22,23-31.

SCHULZE, A. & HOEGL, M. 2008. Organizational knowledge creation and the
generation of new product ideas: A behavioral approach. Research Policy, 37,
1742-1750.

SCHUMPETER, J. 1942. Creative destruction. Capitalism, socialism and democracy,
825, 82-85.

192



SCHUMPETER, J. A. 1934. The theory of economic development. New York: Free Press.

SEABRIGHT, M. A., LEVINTHAL, D. A. & FICHMAN, M. 1992. Role of Individual
Attachments in the Dissolution of Interorganizational Relationships. Academy
of Management Journal, 35, 122-160.

SEERS, A., PETTY, M. M. & CASHMAN, J. F. 1995. Team-Member Exchange Under
Team and Traditional Management: A Naturally Occurring Quasi-Experiment.
Group & Organization Management, 20, 18-38.

SELNES, F. & SALLIS, J. 2003. Promoting relationship learning. Journal of Marketing,
67, 80-95.

SETHI, R., SMITH, D. C. & PARK, C. W. 2001. Cross-functional product development
teams, creativity, and the innovativeness of new consumer products. Journal
of Marketing Research, 38, 73-85.

SHAN, P., SONG, M. & JU, X. 2016. Entrepreneurial orientation and performance: Is
innovation speed a missing link? Journal of Business Research, 69, 683-690.

SHAW, B. 1985. The Role of the Interaction between the User and the Manufacturer
in Medical Equipment Innovation. R&D Management, 15, 283-292.

SHEREMATA, W. A. 2000. Centrifugal and Centripetal Forces in Radical New Product
Development under Time Pressure. Academy of Management Review, 25,
389-408.

SIGUAW, J. A., SIMPSON, P. M. & ENZ, C. A. 2006. Conceptualizing Innovation
Orientation: A Framework for Study and Integration of Innovation Research.
Journal of Product Innovation Management, 23, 556-574.

SIMATUPANG, T. M. & SRIDHARAN, R. 2002. The Collaborative Supply Chain. The
International Journal of Logistics Management, 13, 15-30.

SIMATUPANG, T. M. & SRIDHARAN, R. 2005. The collaboration index: a measure for
supply chain collaboration. International Journal of Physical Distribution &
Logistics Management, 35, 44-62.

SINGH, J. 2012. Properties of quality constructs in Canadian business relationships.
International Journal of Business Excellence, 5, 429-443.

SINGH, P. J. & POWER, D. 2009. The nature and effectiveness of collaboration
between firms, their customers and suppliers: a supply chain perspective.
Supply Chain Management: An International Journal, 14, 189-200.

SJOERDSMA, M. & VAN WEELE, A. J. 2015. Managing supplier relationships in a new
product development context. Journal of Purchasing and Supply
Management, 21, 192-203.

SOOSAY, C. A., HYLAND, P. W. & FERRER, M. 2008. Supply chain collaboration:
capabilities for continuous innovation. Supply Chain Management: An
International Journal, 13, 160-169.

SOSA, M. E. 2011. Where Do Creative Interactions Come From? The Role of Tie
Content and Social Networks. Organization Science, 22, 1-21.

SPEKMAN, R. E., KAMAUFF, J. W. & MYHR, N. 1998. An empirical investigation into
supply chain management: a perspective on partnerships. Supply Chain
Management: An International Journal, 3, 53-67.

SQUIRE, B., COUSINS, P. D. & BROWN, S. 2005. Collaborating for customisation: an
extended resource-based view of the firm. International Journal of
Productivity and Quality Management, 1, 8-25.

193



STANK, T., CRUM, M. & ARANGO, M. 1999. Benefits of interfirm co-ordination in food
industry supply chains. Journal of Business Logistics, 20, 21-41.

STANKO, M. A., BONNER, J. M. & CALANTONE, R. J. 2007. Building commitment in
buyer—seller relationships: A tie strength perspective. Industrial Marketing
Management, 36, 1094-1103.

STEENSMA, H. K. & LYLES, M. A. 2000. Explaining IJV survival in a transitional economy
through social exchange and knowledge-based perspectives. Strategic
Management Journal, 21, 831-851.

STERN, M. J., BILGEN, I|. & DILLMAN, D. A. 2014. The State of Survey Methodology:
Challenges, Dilemmas, and New Frontiers in the Era of the Tailored Design.
Field Methods, 26, 284-301.

SUCHAN, J. & HAYZAK, G. 2001. The communication characteristics of virtual teams:
a case study. IEEE Transactions on Professional Communication, 44, 174-186.

SUN, H., YAU, H. K., SUEN, M. & KWOK, E. 2010. The simultaneous impact of supplier
and customer involvement on new product performance. Journal of
Technology Management & Innovation, 5, 70-82.

SVENSSON, G., MYSEN, T. & PAYAN, J. 2010. Balancing the sequential logic of quality
constructs in manufacturing-supplier relationships—Causes and outcomes.
Journal of Business Research, 63, 1209-1214.

SWINK, M. 1999. Threats to new product manufacturability and the effects of
development team integration processes. Journal of Operations
Management, 17, 691-709.

SWINK, M. 2006. Building Collaborative Innovation Capability. Research-Technology
Management, 49, 37-47.

TAKEISHI, A. 2001. Bridging inter- and intra-firm boundaries: management of supplier
involvement in automobile product development. Strategic Management
Journal, 22, 403-433.

TAKEUCHI, H. & NONAKA, I. 1986. The new product development game. Harvard
business Review, 64, 137-146.

TANG, F.,, MU, J. & THOMAS, E. 2015. Who Knows What in NPD Teams:
Communication Context, Mode, and Task Contingencies. Journal of Product
Innovation Management, 32, 404-423.

TEECE, D. J. 1992. Competition, cooperation, and innovation: Organizational
arrangements for regimes of rapid technological progress. Journal of
Economic Behavior & Organization, 18, 1-25.

THIBAUT, J. Kelley. HH (1959). The social psychology of groups. New York: Routledge.

THOMKE, S. & FUJIMOTO, T. 2000. The Effect of “Front-Loading” Problem-Solving on
Product Development Performance. Journal of Product Innovation
Management, 17, 128-142.

THOMPSON, L. & SPANIER, G. B. 1983. The end of marriage and acceptance of marital
termination. Journal of Marriage and the Family, 45, 103-113.

THOMPSON, V. A. 1965. Bureaucracy and innovation. Administrative Science
Quarterly, 10, 1-20.

TROTT, P. & HARTMANN, D. 2009. WHY 'OPEN INNOVATION' IS OLD WINE IN NEW
BOTTLES. International Journal of Innovation Management, 13, 715-736.

194



TULI, K. R., KOHLI, A. K. & BHARADWAJ, S. G. 2007. Rethinking Customer Solutions:
From Product Bundles to Relational Processes. Journal of Marketing, 71, 1-
17.

TUSHMAN, M. L. 1977. Special boundary roles in the innovation process.
Administrative Science quarterly, 22,587-605.

TUSHMAN, M. L. & O'REILLY, C. A. 1996. Ambidextrous Organizations: Managing
Evolutionary and Revolutionary Change. California Management Review, 38,
8-29.

UN, C. A,, CUERVO-CAZURRA, A. & ASAKAWA, K. 2010. R&D Collaborations and
Product Innovation. Journal of Product Innovation Management, 27, 673-689.

URBAN, G. L. & HAUSER, J. R. 2004. “Listening in” to find and explore new
combinations of customer needs. Journal of Marketing, 68, 72-87.

UZzzl, B. 1997. Social Structure and Competition in Interfirm Networks: The Paradox
of Embeddedness. Administrative Science Quarterly, 42, 35-67.

VAN DEN ENDE, J., FREDERIKSEN, L. & PRENCIPE, A. 2015. The Front End of
Innovation: Organizing Search for Ideas. Journal of Product Innovation
Management, 32, 482-487.

VON HIPPEL, E. & KATZ, R. 2002. Shifting innovation to users via toolkits.
Management science, 48, 821-833.

VON HIPPEL, E. 2005. Democratizing Innovation. Cambridge, MA: MIT Press.

VON KROGH, G. & SPAETH, S. 2007. The open source software phenomenon:
Characteristics that promote research. The Journal of Strategic Information
Systems, 16, 236-253.

VOSS, K. E., JOHNSON, J. L., CULLEN, J. B., SAKANO, T. & TAKENOUCHI, H. 2006.
Relational exchange in US-Japanese marketing strategic alliances.
International Marketing Review, 23, 610-635.

WAGNER, S. M. 2012. Tapping supplier innovation. Journal of Supply Chain
Management, 48, 37-52.

WAGNER, S. M. & HOEGL, M. 2006. Involving suppliers in product development:
Insights from R&D directors and project managers. Industrial Marketing
Management, 35, 936-943.

WALTER, A. & GEORG GEMUNDEN, H. 2000. Bridging the gap between suppliers
and customers through relationship promoters: theoretical considerations
and empirical results. Journal of Business & Industrial Marketing, 15, 86-105.

WALTER, A. 2003. Relationship-specific factors influencing supplier involvement in
customer new product development. Journal of Business Research, 56, 721-
733.

WALTER, A., RITTER, T. & GEMUNDEN, H. G. 2001. Value creation in buyer—seller
relationships: Theoretical considerations and empirical results from a
supplier's perspective. Industrial marketing management, 30, 365-377.

WANG, X.-H., KIM, T.-Y. & LEE, D.-R. 2016. Cognitive diversity and team creativity:
Effects of team intrinsic motivation and transformational leadership. Journal
of Business Research, 69, 3231-3239.

WEBSTER, F. E. 1992. The Changing Role of Marketing in the Corporation. Journal of
Marketing, 56, 1-17.

WEST, M. A. & ANDERSON, N. R. 1996. Innovation in top management teams. Journal
of Applied Psychology, 81, 680-69

195



WIERMEIER, G. F. L., THOMA, A. & SENN, C. 2012. Leveraging Synergies Between R&D
and Key Account Management to Drive Value Creation. Research-Technology
Management, 55, 15-22.

WILLIAMSON, O. E. 1975. Markets and hierarchies. New York: Free Press.

WILLIAMSON, O. E. 1991. Comparative Economic Organization: The Analysis of
Discrete Structural Alternatives. Administrative Science Quarterly, 36, 269-
296.

WILLIAMSON, O. E. 2008. Outsourcing: transaction cost economics and supply chain
management. Journal of Supply Chain Management, 44, 5-16.

WILLIAMSON, O.E., 1979. Transaction cost economics: The Governance of
contractual relations. The Journal of Law and Economics, 22, 233-261.
WILSON, D. T. 1995. An integrated model of buyer-seller relationships. Journal of the

academy of Marketing Science, 23, 335-345.

WILSON, P. A. 1995. The Effects of Politics and Power on The Organizational
Commitment of Federal Executives. Journal of Management, 21, 101-118.

WOODMAN, R. W., SAWYER, J. E. & GRIFFIN, R. W. 1993. Toward a Theory of
Organizational Creativity. Academy of Management Review, 18, 293-321.

WOODSIDE, A. G. 2011. Responding to the severe limitations of cross-sectional
surveys: Commenting on Rong and Wilkinson’s perspectives. Australasian
Marketing Journal (AMJ), 19, 153-156.

WYNSTRA, F. & PIERICK, E. T. 2000. Managing supplier involvement in new product
development: a portfolio approach. European Journal of Purchasing & Supply
Management, 6, 49-57.

WYNSTRA, F., VAN WEELE, A. & WEGGEMANN, M. 2001. Managing supplier
involvement in product development:: Three critical issues. European
Management Journal, 19, 157-167.

YAN, T. & DOOLEY, K. 2014. Buyer—supplier collaboration quality in new product
development projects. Journal of Supply Chain Management, 50, 59-83.

YLI-RENKO, H., AUTIO, E. & SAPIENZA, H. J. 2001. Social capital, knowledge
acquisition, and knowledge exploitation in young technology-based firms.
Strategic Management Journal, 22, 587-613.

YLI-RENKO, H. & JANAKIRAMAN, R. 2008. How customer portfolio affects new
product development in technology-based entrepreneurial firms. Journal of
marketing, 72, 131-148.

ZABKAR, V. & MAKOVEC BRENCIC, M. 2004. Values, trust, and commitment in
business-to-business relationships: a comparison of two former Yugoslav
markets. International Marketing Review, 21, 202-215.

ZAHEER, A., GOZUBUYUK, R. & MILANOV, H. 2010. It's the Connections: The Network
Perspective in Interorganizational Research. Academy of Management
Perspectives, 24, 62-77.

ZHANG, J. & DUAN, Y. 2010. The impact of different types of market orientation on
product innovation performance: Evidence from Chinese manufacturers.
Management Decision, 48, 849-867.

196



ZHANG, J. & HAMILTON, E. 2010. Entrepreneurship Education for Owner-Managers:

The Process of Trust Building for an Effective Learning Community. Journal of Small
Business & Entrepreneurship, 23, 249-270.

ZHOU, J. 2008. New look at creativity in the entrepreneurial process. Strategic
Entrepreneurship Journal, 2, 1-5.

ZIRGER, B. J. & MAIDIQUE, M. A. 1990. A Model of New Product Development: An
Empirical Test. Management Science, 36, 867-883.

ZU, X., FREDENDALL, L. D. & DOUGLAS, T. J. 2008. The evolving theory of quality
management: the role of Six Sigma. Journal of Operations Management, 26,
630-650.

197



Appendices

198



Appendix A Postal Survey

WIT ‘
Sehoo” E\

Reach higher, go further

School of Business, Department of Management and Organisation

Measuring the Impact of Business to Business
(B2B) Cooperation on New Product Development
(NPD) Outcomes: A National Survey

Ms Helen O’Keeffe PhD Candidate
ACMA MBS
Telephone 085 161 6255

Email:okeefeh@eircom.net

The questionnaire is designed to gain insight into the collaboration process that exists
between your organisation and your partner in a new product development project of your
choice.

Next, the survey investigates the impact (if any), that the choice of this partner has on the
depth of the collaboration process.

Finally, the survey examines the impact that this depth has on the NPD outcomes of the
project.

The questionnaire is directed at senior management only.

Please read all questions carefully. The survey has been designed to facilitate ease of
completion. Toindicate your response to a question, please tick (v') the appropriate box
or circle (O) whichever best option describes the situation. All information provided will
be kept CONFIDENTIAL and used only for academic research. Only the researcher sees
and processes the questionnaire: no person or company will be identified in the findings.
Please answer as many guestions as you can.

If you are not involved in NPD, please return the blank survey. This will ensure that | do
not contact you again.

Please return in the PRE-PAID, SELF ADDRESSED ENVELOPE
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Section A: Your Organisation and NPD

Start Here: Think of the closest relationship your organisation has with another company in the context of
collaborative new product development (NPD); the relationship should involve a very high level of collaboration.
Except for Section A and F all of the following questions involve your perception from your organisation's
perspective of this specific relationship. You may find that the statements are repetitive — this is due to the nature of
surveys that are being used for statistical analysis, hence your patience is much appreciated.

Please tick &4 as appropriate

Q1. Is your company involved in New Product Development (NPD)?
Yes m ]
No m)

Q2.  Describe the type of NPD

Radical (New) O Incremental (Improving existing products) )

Q3. Is your company involved in collaboration with another company during
the NPD process?

Yes m ] No m)
Q4.  Is the chosen partner a supplier or a customer?

Supplier m ) Customer O

Other m) Please Specify:

Q4. Ifthis partner is a customer, please indicate the value of thisaccount to your
business

O Top1-2 O Top 3-4 O Top 5-6 OTop7-8 09+
Q5. What is the approximate length of time that your company has had a relationship with the

partner that you are in collaboration with in the new product development project that you
are going to report on for this questionnaire?

Less thanone year a 1-3years O
4-6 years m ] 7 years or more m}
2
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Section B: Collaborative Innovation Process

Through these statements we are trying to identify the depth of collaborative innovation
between you and your partner in comparison to your average collaborative relationship.

Please circle as appropriate

Strongly Agree Strongly Disagree

The frequency of meetings between us is high 1 2 3 4 5
People from both organisations regularly meet face to face 1 2 3 4 5
Communication takes place both formally and informally 1 2 3 4 5
Information is shared freely between us 1 2 3 4 5
We provide information if it helps our partner 1 2 3 4 5
Proprietary information is shared between our organisations 1 2 3 4 5
QOur partners provide us with information freely 1 2 3 4 5
We can contact anybody in our partner organisation as and when we please 1 2 3 4 5
‘We have developed a common vocabulary that is unique to this relationship 1 2 3 4 5
Through interaction we generate new knowledge 1 2 3 4 5
We adopt unique knowledge sharing routines for joint learning 1 2 3 4 5
We become closer when working together throughout the process 1 2 3 4 5
We get enjoyment out of working together 1 2 3 4 5
We become friendlier throughout the process 1 2 3 4 5
We apply joint goals 1 2 3 4 5
We support each other's objectives 1 2 3 4 5
We engage in joint planning 1 2 3 4 5
We engage in joint decision making 1 74 3 4 5
Problems that anse throughout the project are treated as joint problems 1 2 3 4 5
Both partners make suggestions regarding the NPD project 1 2 3 4 5
We are creative 1 2 3 4 5
New ideas are created as we work together 1 2 3 4 5
Novel solutions are generated through working together 1 2 3 4 5
3
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Section C: Understanding Partner Choice

Through these statements we are trying to understand why you chose this partner for this NFD

project.

Please circle as appropriate

Any concessions that we make to help this partner will even out in the long run

Strongly Agree  Strongly Disagree|
This partner is crucial to our future performance 1 2 4 5
It would be difficult for us to replace this partner 1 2 4 5
We are dependent on this partner 1 2 4 5
We do not have a good altemative to this partner 1 2 4 5
This partner is important to our business 1 2 4 5
If our relationship was discontinued we would have difficulty in replacing this partner 1 2 4 5
The relationship that we have with this partner is:
Something that we are very committed to 1 2 4 5
The relationship that we have with this partner is:
Something that we intend to maintain indefinitely 12 4 5
The relationship that we have with this partner:
Deserves our maximum effort to maintain 1 2 4 5
We trust that our partner’s decisions will be beneficial to our business 1 2 4 5
We feel that we get a fair deal from our pariner 1 2 4 5
5 o i 1 2 4 5
The relationship is marked by a high degree of harmony
. A 1 2 4 5
A large number of people are involved from both organisations
We believe that over the long-run our relationship with this partner will be profitable 1 2 4 5
Maintaining a long term relationship with this partner is important to us 1 2 4 5
We focus on long-term goals in this relationship 1 2 4 5
We are willing to make sacrifices to help this partner from time to time 1 2 4 5
We are only concerned with our outcomes in this relationship 1 2 4 5
We expect this partner to be working with us for a long time: E 2 g £
1 2 4 5
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Section C: Understanding Partner Choice

Through these statements we are trying to understand why you chose this partner for this NPD
project.

Please circle as appropriate

Strongly Agree Strongly Disagree

If we switched from this partner to an alternative partner, we would lose substantial investments 1 2 3 4 5
We have invested substantially in personnel dedicated to this partner 1 2 3 4 5
If we switched from this partner to an alternative partner, we would lose knowledge related to the 1 2 3 4 5
processes of this partner

Investments in this partner could not be reversed in the case of this partner switching 1 2 3 4 5
This NPD project was strongly supported by senior management 1 2 3 4 5

Our company is often the first to market with new products

Our new product introduction has increased over the last 5 years

Section D: Collaborative Innovation Outcomes
Through these statements we are trying to understand the outcomes of this relationship

Please circle as appropriate

I Strongly Agree Strongly Disagree

This NPD collaboration exceeded overall senior management expectations 1 2 3 4 5
This NPD collaboration exceeded our customer expectations 1 2 3 4 5
This NPD collaboration exceeded profit expectation 1 2 3 4 5
This NPD collaboration exceeded retumn on investment expectations 1 2 3 4 5
This NPD collaboration exceeded our market share expectations 1 2 3 4 5
This NPD collaboration has met our expectations 1 2 3 4 5
This NPD collaboration has been successful 1 2 3 4 5
Compared to our competitors, our NPD cycle time is shorter 1 2 3 4 5
Compared to our competitors, our new product quality is higher 1 2 3 4 5
Our organisation is satisfied with this relationship 1 2 3 4 5
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Section E: Environmental Issues

Through these statements we are trying to understand if any environmental
(external) issues impact the collaborative NPD relationship

Please circle as appropriate

Strongly Agree Strongly Disagree

We cater to many of the same customers as in the past 1 2 3 4 5
In general, in our industry, market share is stable amongst the same competitors 1 2 3 4 5
Demand and taste are fairly easy to forecast 1 2 3 4 5
The technology in our industry is changing rapidly 1 2 3 4 5
A large number of new product ideas have been made possible through technological 1 2 3 4 5
breakthroughs in our industry

In our industry the modes of production and service change often 1 2 3 4 5
In our industry, virtually no research and development is done 1 2 3 4 5
In our industry, the modes of production and service change in major ways, as opposed to slowly 1 2 3 4 5
evolving

Section F: General Company Classification

Please tick & as appropriate

Q1. From the following categories please estimate the gross sales of your
company (euro million,2015)

O<€2 0O >€2=€20 O >€20 = €50.
O >€50 <€100 O >€100 < €200 0 >€200 < €300
0 > €300 < €400 [ >€400 <= €500 O >€500

6
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Section F: General Company Classification

Q2. Is your company Irish owned?

[ Yes 50% or more Irish owned

Q3. Please select the appropriate industry category
O Pharmaceutical /Chemical
O Electrical/Electrical Engineering
O Industrial Machinery
O Telecommunications

O Other Please Specify:
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The number shown in the above box is a unique reference number that
applies to your organisation. This ensures you receive only one copy of
the survey.

If interested in receiving research results, please add your address

(business card or written) in the box below

Once again | assure you of the
strict confidentiality of your

responses.

I sincerely thank you for taking the time to
complete this survey.
Your help is very much appreciated
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Appendix B Cover Letter

RE: Measuring the Impact of Business to Business (B2B) Cooperation on New
Product Development (NPD) Outcomes: A National Survey

Dear

Due to your experience with partners in NPD projects, | am asking for your help. lam
a PhD student at Waterford Institute of Technology, and the enclosed survey is a
major component of my PhD. This study is the first of its kind, anywhere, as it will
develop an international standard measure of collaborative innovation and link this
to business outcomes. After 25 years in industry, and returning to education, | am

really excited about developing this new NPD knowledge with your cooperation.

Absolute confidentiality is assured. | am the only researcher that will see individual
responses. A FREEPOST envelope for the survey’s return is enclosed. Please return

the completed survey within the next two weeks. Thank you for your time and

consideration, it is very much appreciated.

Yours Sincerely

Helen O’Keeffe
PhD Candidate
ACMA MBS
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Appendix C Pilot Study Statistics

Appendix C (i): Joint Communication

Descriptive Statistics

M Mean Stal. Deviation Skewness Kurtosis
Statistic Statistic Statistic Statistic St Error - Statistic Stal. Error
pecommi 63 1.75 647 664 302 1.181 505
pcomm2 63 1.71 728 1.020 302 1.436 505
pcomma3 63 1.60 583 339 302 -704 505
Walid M (listwise) 63
KMO and Bartlett's Test
Kaiser-Meyer-0lkin Measure of Sampling Adequacy. 664
Bartlett's Test of Approx. Chi-Sguare 44752
Sphericity o 5
Sig. 000
Communalities
Initial Extraction
poommi 1.000 63z
pcomma2 1.000 T43
pcomma3 1.000 ATT

Extraction Method: Principal
Component Analysis.

Total Variance Explained

Initial Eigenvalues

Extraction Sums of Squared Loadings

Component Total % ofVariance  Cumulative % Total % ofVariance  Cumulative %
1 2.003 66.759 66.759 2.003 66.759 66.759
2 604 20162 B6.921
3 392 13.079 100.000

Extraction Method: Principal Component Analysis.
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Component Matrixa

Component
1

poommi 826
pcomma2 862
pcomma3 Je0

Extraction Method:
Principal Component
Analysis.

a. 1 components
extracted.

Reliability Statistics

Cronbach's
Alpha [ of tems
JE0 3
Item-Total Statistics
Scale Corrected Cronhach's
Scale Mean if Yariance if [tem-Total Alpha if ltemn
[tem Deleted [tem Deleted Correlation Deleted
poommi 3.32 1.285 R3] .Gda
peormma2 3.35 1.070 644 ER2
pcomma 346 1.510 I 744
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Appendix C (ii): Pilot Joint Information Exchange

Descriptive Statistics

M Mean Stal. Deviation Skewness Kurtosis
Statistic Statistic Statistic Statistic St Error - Statistic Stal. Error
pinfo 63 2.63 1.140 566 302 -452 505
pinfo2 63 2.44 1.104 Nilizd 302 -.034 505
pinfo3 63 3.02 1.114 .040 302 - 746 505
pinfod 63 241 891 484 302 AE5 505
pinfaf 63 248 A77 518 302 ABE3 545
Walid M (listwise) 63
KMO and Bartlett's Test
Kaiser-Meyer-Qlkin Measure of Sampling Adequacy. G522
Bartlett's Test of Approx. Chi-Square 32.095
Sphericity df 10
Sig. 000
Communalities
Initial Extraction
pinfo 1.000 504
pinfo2 1.000 544
pinfo3 1.000 729
pinfod 1.000 704
pinfof 1.000 504

Extraction Method: Principal
Component Analysis.

Total Variance Explained

Initial Eigenvalues

Extraction Sums of Squared Loadings

Camponent Total % of Variance  Cumulative % Tuotal % of Variance  Cumulative %
1 1.728 34.566 34,566 1.728 34.566 34.566
2 1.256 25122 59.689 1.256 25122 59689
3 4926 18.512 78.200
4 628 12.554 90.754
5 462 9.245 100.000

Extraction Method: Principal Component Analysis.
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Component Matrix®

Component

1 2
pinfo 554 444
pinfo2 G524 -5149
pinfo3 058 852
pinfod 820 -174
pinfof G636 180

Extraction Method: Principal
Component Analysis.

a. 2 components
extracted.

Reliability Statistics

Cronbach's
Alpha [ of tems

436 5

Item-Total Statistics

Scale Corrected Cronbach's

Scale Meanif Variance if [tem-Total Alpha if ltem

lterm Deleted lterm Deleted Correlation Deleted
pinfo 10.35 5070 3R2 278
pinfo2 10.54 G.252 A28 458
pinfo3 89.87 6,741 034 A28
pinfad 10.57 5700 385 274
pinfo& 10.51 G.053 304 336
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Appendix C (iii): Pilot Joint Problem Solving

Descriptive Statistics

M Mean Stal. Deviation Skewness Kurtosis

Statistic Statistic Statistic Statistic St Error - Statistic Stal. Error
pips1 63 2.46 839 .298 302 A05 595
pips2 63 249 948 023 302 -.339 595
pips3 63 2.48 1.030 A70 302 -.300 595
pips4 63 278 991 262 302 -730 595
pipsa 63 238 BEG 532 302 383 595
pipsh 63 2.44 963 442 302 -.323 595
Walid M (listwise) 63

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 728
Bartlett's Test of Approx. Chi-Sguare 136.371
Sphericity df 15

Sig. .0oo

Communalities

Initial Extraction

pjpsi 1.000 765
pjps2 1.000 670
pjps3 1.000 586
pjpsd 1.000 809
pjpsé 1.000 626
pjpss 1.000 672

Extraction Method: Principal
Component Analysis.

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings
Coamponert Total % ofVariance  Cumulative % Total % ofVariance  Cumulative %
1 3132 52.205 52.205 3132 52.205 52.204
2 1.008 16.742 £8.948 1.005 16.742 £8.948
3 680 11.338 80.286
4 B2 10.346 490.632
5 343 5725 96.357
] 219 3643 100.000

Extraction Method: Principal Component Analysis.
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Component Matrix®

Component

1 2

pjpsi 718 -500
pjps2 754 -198
pjps3 629 - 447
pjpsd 786 437
pjps6 576 542
pjpss 800 176

Extraction Method: Principal
Component Analysis.

a. 2 components
axtractad.

Reliability Statistics

Cronbach's
Alpha M oof tems
804 6
Item-Total Statistics
Scale Corrected Cronbach's
Scale Mean if Yariance if [tem-Total Alpha if ltem
[tern Deleted [tern Deleted Correlation Deleted
pip=s1 12.67 12.281 A73 774
pips2 12.54 11.285 G55 7549
pips3 12.56 11.928 A73 803
pipsd 12.25 11.063 G54 754
pipss 12.65 11.683 G549 T
pipst 12.59 12.504 429 810
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Appendix C (iv): Pilot Joint Learning

Descriptive Statistics

M Mean Stal. Deviation Skewness Kurtosis
Statistic Statistic Statistic Statistic St Error - Statistic Stal. Error
plearni 63 279 1.065 A80 302 -420 505
plearn2 63 222 906 345 302 -.580 505
plearn3 63 2.62 851 .83z 302 A3 505
Valid M (listwise) 63
KMO and Bartlett's Test
Kaiser-Meyer-Qlkin Measure of Sampling Adequacy. A9
Bartlett's Test of Approx. Chi-Square 17.768
Sphericity df 5
Sig. 000
Communalities
[nitial Extraction
plearn 1.000 G645
plearn 1.000 Ralets]
plearn3 1.000 a7a

Extraction Method: Principal
Component Analysis.

Total Variance Explained

Initial Eigenvalues

Extraction Sums of Squared Loadings

Compaonent Total % ofVariance  Cumulative % Total % ofVariance  Cumulative %
1 1.622 54.057 54.057 1.622 54.057 54.057
p 815 27182 81.240
£l 63 18.760 100.000

Extraction Method: Principal Component Analysis.
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Component
Matrix®

Component
1

plearn 803
plearn? J73
plearn3 B15

Extraction Method:
Principal Component
Analysis.

a. 1 components
extracted.

Reliability Statistics

Cronbach's
Alpha [ of tems
A73 3
Item-Total Statistics
Scale Corrected Cronbach's
Scale Meanif Yariance if [tem-Total Alpha if ltem
ltermn Deleted ltermn Deleted Correlation Deleted

plearn 4.84 1.8748 452 355

plearn2 5.41 2.343 421 414

plearn3 5.02 2,780 288 Rl
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Appendix C (v): Pilot Joint Creativity

Descriptive Statistics

M Mean Stal. Deviation Skewness Kurtosis
Statistic Statistic Statistic Statistic St Error - Statistic Stal. Error
pcreated 63 2492 1.112 379 302 - 636 505
pcreate2 63 222 A4 614 302 AE5 505
pcreate3 63 278 1.054 037 302 -823 505
Valid M (listwise) 63
KMO and Bartlett's Test
Kaiser-Meyer-Qlkin Measure of Sampling Adequacy. B35
Bartlett's Test of Approx. Chi-Square 45,363
Sphericity df 5
Sig. 000
Communalities
Initial Extraction
pcreated 1.000 A00
pcreate2 1.000 |
pcreated 1.000 733

Extraction Method: Principal
Component Analysis.

Total Variance Explained

Initial Eigenvalues

Extraction Sums of Squared Loadings

Compaonent Total % ofVariance  Cumulative % Total % ofVariance  Cumulative %
1 2.002 66.739 66.739 2.002 66.739 66.739
p ifsl:] 22310 89.049
£l 328 10.951 100.000

Extraction Method: Principal Component Analysis.
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Component Matrixa

Component
1

pcreatet Jo7
pcreate? arT
pcreated 856

Extraction Method:
Principal Component
Analysis.

a. 1 components
extracted.

Reliability Statistics

Cronbach's

Alpha [ of tems

738 3

Item-Total Statistics

Scale Corrected Cronbach's
Scale Mean if Yariance if [tem-Total Alpha if ltem
[tem Deleted [tem Deleted Correlation Deleted
pcreated 5.00 3,323 446 Taa
pcreate2 570 3246 659 554
pcreated 514 3.028 B0OT 599
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Appendix C (vi): Pilot: Joint Social Bonding

Descriptive Statistics

M Mean Stal. Deviation Skewness Kurtosis
Statistic Statistic Statistic Statistic St Error - Statistic Stal. Error
psociall 63 214 965 829 302 1.018 595
psocial2 63 2.06 859 BE4 302 A0E3 595
psocial3 63 224 995 309 302 4933 595
Valid M (listwise) 63

KMO and Bartlett's Test

Kaiser-Meyer-Qlkin Measure of Sampling Adequacy. 672
Bartlett's Test of Approx. Chi-Square 56.615
Sphericity df 5

Sig. .0oo

Communalities

Initial Extraction

psociall 1.000 Gda
psocial2 1.000 784
psocial3 1.000 BT

Extraction Method: Principal
Component Analysis.

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings
Compaonent Total % ofVariance  Cumulative % Total % ofVariance  Cumulative %
1 2114 70477 70477 2114 70477 70.477
2 550 18.342 88818
3 335 11.181 100.000

Extraction Method: Principal Component Analysis.
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Component Matrixa

Component

1
psociall .804a
psocial? .8aa
psocial3 823

Extraction Method:
Principal Component
Analysis.

a. 1 components
extracted.

Reliability Statistics

Cronbach's
Alpha [ of tems
a4 3
ltem-Total Statistics
Scale Corrected Cronbach's
Scale Mean if Yariance if [tem-Total Alpha if ltem
[term Deleted [term Deleted Correlation Deleted
psociall 4.30 2,745 B73 763
psocial2 438 2.788 714 B2
psocial3 421 2.6580 Natzls] T4
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Appendix D Normal Distribution Tests for Cll Survey
Data

Appendix D (i): Skewness and Kurtosis Testing

Statistics
JCOMM JIMFO Jlearn JSBOMD JPS JCREATE cll
I Walid 185 185 185 185 185 185 185
Missing 0 0 0 0 0 0 0
Skewness 4449 210 083 563 -016 293 =170
Std. Error of Skewness 174 174 A749 749 174 174 174
Kurtosis 160 402 23 A0 -412 118 -276
Std. Error of Kurtosis 35645 355 355 3585 35645 354 355
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Appendix D (ii) Normal Distribution Data Test: Histogram
Plots by Variable
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Appendix E Postal Survey EFA Statistics.

Appendix E (i) Joint Communication

Descriptive Statistics

M Minimum  Maximum Mean Std. Deviation Skewness Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error  Statistic Std. Error
Comm1 185 1 5 2.64 1.050 456 179 -.065 355
Comm2 185 1 5 2.68 1.004 385 79 -.353 355
Comm3 185 1 5 215 .BAB 782 179 857 355
Walid N (listwise) 185
Communalities
Initial Extraction
Commi 1.000 .803
Comm2 1.000 754
Comm3 1.000 1N

Extraction Method: Principal
Component Analysis.

Total Variance Explained

Initial Eigenvalues

Extraction Sums of Squared Loadings

Camponent Total % ofVariance  Cumulative % Total % of Variance  Cumulative %
1 2143 71.448 71.446 2143 71.445 71.446
2 ETE 19185 80.632
3 281 5.368 100.000

Extraction Method: Principal Component Analysis.

Component
Matrix®

Component

1
Comm 806
Comm?2 868
Comm3 .TG6

Extraction Method:
Principal Component
Analysis.

a. 1 components
axtractad.
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Reliability Statistics

Cronbach's
Alpha [ of tems
Ja8 3
Item-Total Statistics
Scale Corrected Cronbach's
Scale Mean if Yariance if [tem-Taotal Alpha if ltem
[termn Deleted [termn Deleted Correlation Deleted

Comm 483 2.883 J36 623

Comm2 478 2877 683 686

Comm3 532 3836 538 832
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Appendix E (ii) Joint Information Exchange

Descriptive Statistics

I Minimum  Maxirmum Mean Std. Deviation Skewness Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error  Statistic Std. Error
Info 185 1 5 2.2 BT7O 556 179 421 355
Info2 185 1 5 1.85 734 803 179 1.758 355
Info3 185 1 5 2.34 1.020 BT72 179 226 355
Infod 185 1 5 2.29 .Ba4 406 179 150 355
Infos 185 1 5 2.50 1.128 337 179 -718 355
Walid N (listwise) 185
Communalities
Initial Extraction
Info 1.000 682
Info2 1.000 652
Info3 1.000 4248
Infod 1.000 .BB5
Info& 1.000 .3e4d

Extraction Method: Principal
Component Analysis.

Total Variance Explained

Initial Eigenvalues

Extraction Sums of Squared Loadings

Compaonent Total % ofVariance  Cumulative % Total % ofVariance  Cumulative %
1 2.84 56.812 56.812 2.841 56.812 56.812
p 791 15819 72,632
3 B0G 12118 84.748
4 A 10.016 94,764
5 262 5.236 100.000

Extraction Method: Principal Component Analysis.
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Component
Matrix®

Component
1

Info 832
Info2 807
Info3 G54
Infad 827
Info& G620
Extraction Method:
Principal
Component
Analysis.
a
components
extracted.

Reliability Statistics

Cronkbach's
Alpha M oof tems

786 5

Item-Total Statistics

Scale Corrected Cronbach's

Scale Mean if Yariance if [tem-Taotal Alpha if ltem

[termn Deleted [termn Deleted Correlation Deleted
Info g.98 7.853 Natate] J16
Info2 9,34 2.518 5T J28
Info3 8.85 2129 464 e
Infod 8.90 7.708 Nt J06
Infos a.69 7.814 441 Ja8

231



Appendix E (iii) Joint Learning

Descriptive Statistics

I Minimum  Maximum Mean Stel. Deviation Skewness Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error - Statistic Stel. Error
Learnt 185 1 5 2.82 1.040 188 1748 -.392 355
Learn2 185 1 5 214 783 GBO 1749 1.054 355
Learn3 185 1 5 2.66 1.009 360 A79 018 355
Walid M (listwise) 185
Communalities

Initial Extraction

Learn1 1.000 A6
Learn2 1.000 GEY
Learn3 1.000 678

Extraction Method: Principal
Component Analysis.

Total Variance Explained

Initial Eigenvalues

Extraction Sums of Squared Loadings

Component Total % ofVariance  Cumulative % Total % of Variance  Cumulative %
1 1.863 62.101 62101 1.863 62.101 62.101
2 670 22.330 84.431
3 ABT 15.569 100.000

Extraction Method: Principal Component Analysis.

Component
Matrix®

Component

1
Learni 718
Learn2 818
Learn3 824

Extraction Method:
Principal Compoanent

Analysis.
a. 1 components
extracted.
Reliability Statistics
Cronbach's
Alpha [ of tems
G681 3

232



Item-Total Statistics

Scale Corrected Cronbach's
Scale Mean it Yariance if [tem-Total Alpha if ltem
[termn Deleted [termn Deleted Correlation Deleted
Learni 480 2,443 431 682
Learn2 5458 2.803 B43 BE4
Learn3 495 2.324 B3B 28

Appendix E (iv) Joint Social Bonding

Descriptive Statistics

M Minimum  Maximum Mean Std. Deviation Skewness Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error  Statistic Std. Error
Sociall 185 1 5 1.90 770 .a01 179 1.407 355
Social2 185 1 5 217 .B20 457 179 438 355
Sacial3 185 1 5 2.00 B2B 582 179 183 355
Walid N (listwise) 185
Communalities
Initial Extraction
Sociall 1.000 J20
Social2 1.000 816
Social3 1.000 847

Extraction Method: Principal

Component Analysis.

Total Variance Explained

Initial Eigenvalues

Extraction Sums of Squared Loadings

Camponent Total % ofVariance  Cumulative % Total % of Variance  Cumulative %
1 2.383 79.442 79.442 2383 79.442 79.442
2 405 13.504 892945
3 212 7.055 100.000

Extraction Method: Principal Component Analysis.
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Component
Matrix®

Component

1
Sociall 8449
Social2 803
Social3 A

Extraction Method:
Principal Component
Analysis.

a. 1 components
extracted.

Reliability Statistics

Cronbach's
Alpha [ of tems
871 3
Item-Total Statistics
Scale Corrected Cronhach's
Scale Mean if Yariance if [tem-Total Alpha if ltemn
[tem Deleted [tem Deleted Correlation Deleted
Socialt 417 2.423 681 R
Social2 3.80 2125 773 .7a8
Sociald 4.06 2.080 807 N
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Appendix E (v) Joint Problem Solving

Descriptive Statistics

I Minimum  Maximum Mean Stel. Deviation Skewness Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error  Statistic Std. Error
PSalvet 185 1 5 218 a7a 607 1749 282 355
Psaolve2 185 1 4 2.05 743 36 1749 -185 355
Psolve3 185 1 5 2.25 .8ag 487 174 -223 355
Psolved 185 1 5 2.56 988 321 1749 -.264 355
Psolves 185 1 5 2.49 939 183 1749 -.692 354
Psolvef 185 1 4 2.00 745 .389 174 -.080 354
Walid M (listwise) 185
Communalities
Initial Extraction
FSolvel 1.000 607
FPsolve2 1.000 650
Fsolvel 1.000 661
Pzolved 1.000 624
Fzolves 1.000 5248
Fsolved 1.000 380

Extraction Method: Principal
Component Analysis.

Total Variance Explained

Initial Eigenvalues

Extraction Sums of Squared Loadings

Component Total % of Variance  Cumulative % Total % ofVariance  Cumulative %
1 3.461 57.683 57.683 3.461 57.683 57.683
2 831 13.846 71.528
3 702 11.702 83.230
4 450 7.496 90.726
5 324 5407 96.134
B 232 3.B66 100.000

Extraction Method: Principal Component Analysis.
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Component
Matrix®

Component
1

FSolvel 79
Fsolve2 806
F=olve3 813
Psolved .7an
Fsolves Ja27
Fsolves G24

Extraction Method:
Principal Component
Analysis.

a. 1 components
axtractad.

Reliability Statistics

Cronkbach's
Alpha M oof tems

850 ]

Item-Total Statistics

Scale Corrected Cronbach's
Scale Mean if Yariance if [tem-Taotal Alpha if ltem
[tern Deleted [tern Deleted Correlation Deleted
FSolvel 11.36 11.013 G449 822
Fsolvel 11.49 11.534 &80 818
Psolve3 11.29 10.643 702 811
Fsolved 10.98 10.304 GTE a7
Fsolves 11.05 10.894 11 830
Fsolved 11.54 12,413 485 8449
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Appendix E (vi) Joint Creativity

Descriptive Statistics

M Minimum  Maximum Mean Std. Deviation Skewness Kurtosis
Statistic Statistic Statistic Statistic Statistic Statistic Std. Error  Statistic Std. Error
Createl 185 1 4 1.92 744 532 179 1058 355
Create2 185 1 5 2.08 7G5 450 179 433 355
Create3 185 1 4 2.09 742 415 179 100 355
Walid N (listwise) 185
Communalities
Initial Extraction
Createl 1.000 694
Create2 1.000 .81
Create3 1.000 748

Extraction Method: Principal
Component Analysis.

Total Variance Explained

Initial Eigenvalues

Extraction Sums of Squared Loadings

Component Total % ofVariance  Cumulative % Total % of Variance  Cumulative %
1 2.283 76.086 76.086 2.283 76.086 76.086
2 A70 16670 891.756
3 247 B.244 100.000

Extraction Method: Principal Component Analysis.

Component
Matrix®

Component

1
Created 833
Create2 AT
Create3 8BS

Extraction Method:
Principal Compoanent
Analysis.

a. 1 components
extracted.

Reliability Statistics

Cronbach's
Alpha

842

[ of tems

3
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Appendix F Moderation Effect of Market Turbulence:
Interaction Model

4

ZFOTECH

Un-standardised Regression Weight Loadings

ZNPDOUTCOMES

Estimate S.E. C.R. P Label
ZNPDOUTCOMES <--- ZSOCII 391 067 5.809  ***
ZNPDOUTCOMES <--- ZFOTECH 119 068 1.751 .080
ZLTO <--- ZFOTECH A12 063 1.774 .076
ZLTO <--- ZSOCII b17 .063 8.268  ***
ZNPDOUTCOMES <--- intm .059 .059 989 .322
ZLTO <--- intm .012 .055 .226 .821

Standardized Regression Weight Loadings

Estimate
ZNPDOUTCOMES <--- ZSOCII .391
ZNPDOUTCOMES <--- ZFOTECH 119
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Estimate

ZLTO <--- ZFOTECH 112
ZLTO <--- ZSOcCII 517
ZNPDOUTCOMES <--- intm .066
ZLTO <--- intm .014
Co-variances

Estimate S.E. C.R. P Label
ZSOCII <--> ZFOTECH 142 074 1913 .056
ZSOCII <--> intm .006 .083 .069 .945
ZFOTECH <--> intm -133 .084 -1586 .113
Correlations

Estimate
ZSOCII <--> ZFOTECH 142
ZSOCII <--> intm .005
ZFOTECH <--> intm -.118
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Appendix G: Moderation Effect of Technological
Turbulence: Interaction Model

1 ZSOCII

/

ZNPDOUTCOMES |

ZFOTECH

Un-standardised Regression Weight Loadings

Estimate S.E. CR. P Label
ZNPDOUTCOMES <--- ZSOCII 398 .067 5916  ***
ZNPDOUTCOMES <--- ZFOTECH 108 .067 1.611 .107
ZLTO <--- ZFOTECH A12 062 1.796 .072
ZLTO <--- ZSOCII b513 062 8.220  ***
ZNPDOUTCOMES <--- intt -081 .060 -1.357 .175
ZLTO <--- intt .063 .055 1.135 .256
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Standardized Regression Weight Loadings

Estimate

ZNPDOUTCOMES <--- ZSOCII .398
ZNPDOUTCOMES <--- ZFOTECH .108
ZLTO <--- ZFOTECH 112
ZLTO <--- ZSOCII 513
ZNPDOUTCOMES <--- intt -.090
ZLTO <--- intt .070
Co-variances

Estimate S.E. C.R. P Label
ZSOCII <--> ZFOTECH 142 074 1913 .056
ZFOTECH <--> intt -021 .082 -254 799
ZSOCII <--> jntt .062 .082 763 .446
Correlations

Estimate
ZSOCII <--> ZFOTECH 142
ZFOTECH <--> intt -.019
ZSOCI| <--> intt .056
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Appendix H Discriminant Cll Intensity Results

ANOVA
FONPDOUTCOMES
Sum of Squares df Mean Square F Sig.
Between Groups 10.409 1 10.409 28.830 .000
Within Groups 66.071 183 .361
Total 76.480 184

Key: There is a significant difference in Means

Means Plots

24807

2807

2,707

260

250

Mean of FONPDOUTCOMES

2407

2.307

cil

The higher the intensity of ClI, the greater the predictor value.
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ANOVA

FOLTO
Sum of Squares df Mean Square F Sig.
Between Groups 10.505 1 10.505 36.405 .000
Within Groups 52.804 183 .289
Total 63.309 184
Means Plots
2,30
2.209
2107
o]
[
-
o
T
“5 2.00
c
o
@
=
1.8907]
1.80]
1.70]
T T
1.00 2.00
cll

The higher the intensity of ClI, the greater the predictor value.
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