A coevolutionary framework for
engaging trading partners in
interorganisational e-commerce

Bruce McCabe

Thesis submitted for the degree of Doctor of Philosophy in the Faculty of
Information Technology, University of Technology Sydney.

2006



Statement of Authorship/Originality

I certify that the work in this thesis has not previously been submitted for a degree nor
has it been submitted as part of the requirements for a degree except as fully

acknowledged within the text.

I also certify that the thesis has been written by me. Any help that I have received in my
research work and the preparation of the thesis itself has been acknowledged. In
addition, I certify that all information sources and literature used are indicated in the

thesis.

Bruce McCabe, December 2006

Production Note:
Signature removed prior to publication.




Acknowledgements

The following people must be acknowledged for their contribution to this thesis. The

work is as much theirs as mine.

First and foremost, my thanks go to my wife Jane, for her patience, good humour and
encouragement throughout the journey, and to my children, Sean and Elise, for their

endless inspiration.

Thanks must go to my supervisors, Dr. Robert Kay, Professor Jim Underwood and
Professor Louise Young, for not only putting up with me and doing all the things that
good supervisors should do, but also be being so generous with their friendship and

guidance, and for introducing me to worlds I never knew existed.

Lastly, my thanks go to all the managers, in so many organisations and industries, who
gave up hours of their valuable time to be interviewed. Without their generosity and

goodwill this research could never have been completed.

i



Table of Contents

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

3.

3.1

3.2

3.3

INtFOAUCTION L.ttt ettt ettt e reeseenee 1
Background...........coeoviiiiiiiiiieeeeeee e s 1
Inspiration and purpose of the research.........cccoceevieeiieeviieiienicciceeeeceeee 4
AN INLETPIELIVE JOUITICY ..evvinvivierierieieeiesireeeesieesteesseesseeseessesaeesseessesseessessessesssenns 5
TermMINOIOZY uvevviiiiiiiertiieeeeeee et s ra e r e v ne 6
Structure Of this theSIS ......cviviiiririreiireieee e s 8
Contribution 0f the 1€SEArch .........cccevuiviiririirieierirece s 10
MEthOAOLOZY ....eenvieieiiieieiese ettt e e e et naeeenes 11
Philosophical PErSPECHIVE .....c.ccoviviiriieiiiiiiniieeiesicesie st 11
Research method........ocueviiieieiieiiicccee e 12
SamMPIE SEIECLION .....evieiiirieieeieieetet et sae e eaees 14
Data COIECHION .....eoiiriiriiririere ettt 16
Analysis and INtErPretatioN........cvecuiveieiriereereeieeireeireesreseeseeseesaessaesaessnssaens 19
Phase II methodology ........cocvviiiiriiiiiiieieeec e 22
Research method (Phase IT)........ccceiiiiiieiiiiiiieieccceece e 22
Case selection (Phase II).......ccceveriiiiiniinieiieiece e 24
Data collection (Phase I1) .......cccocveviiriiniiiniienieieceeeseeieeieseesee et 24
Analysis and interpretation (Phase II) ........cccoovevenienieninenienieieneseeneeene 27
Review of relevant research ........ccocecvviiinviiieniiiiieceeessese e 29
Empirical 1€S€ArCh ......cc.evviviiriiniiiiicecece e 29
ECONOMIC PEISPECLIVES ...vvevievieiiriieieeieetietesieeeeeiteteseeeaesaesaessesseeseeseesseassassans 38
Social theoretical PErSPECLIVES.........ceerirrierieririiieneeteierteste ettt erenee 41

111



3.4

3.5

4.1

4.2

5.1

5.2

53

5.4

5.5

5.6

5.7

5.8

Technology-centric and other PersSpectives ........cccvvvverveerieeeiveneeneenieesieennes 48

SUMMATY ...ttt et e st sa e st e s s e sbe et e saesbessaennans 50
An analysis Of teN SYSLEMS. ....ccveverierierieeiienienterieete e eete et e et esessesaeeaennes 53
RESUILS ..ttt 53
DISCUSSION . c..eetieuiirtieiiesiestteiet et et ste et s b et eeste et e e et et e saeesbeesseessansessesssensensen 59
Relating themes to €CONOMIC PEISPECHIVES ......evverreriirierrieierieieeiereresrerieaeneeens 60
Relating themes to sOCial PETSPECHIVES ......ecviiieciiiiieeieeieee e aens 62
Reflecting on tUrning POINLS ......ccvevvevvereririeerieienieneeeesiesessesseesesseseesessessesesens 65
Coevolutionary CharaCteristiCs ........cvvevererreerrerierieneseessesessesressessenesessessessesens 68
Coevolution, organisations and €-COMIMETICE..........ccverrrereerreareesiverersaessessesaeaes 73
The application of evolutionary theory to organisations...........cccceceevueruernennen 74
Reflection on evolutionary CONCEPLS .......ceveerrueerierniueenieriereeieenieeirenreeseeennes 78
Levels and units of analysiS.........ccvuvruercrerieeneniienienienienieesieeresieeseseesseenennes 79
Coevolution .......ccceevevenerienenicciecee T 82
Coevolution and allIanCes.........c.eveeverieriinienieniecieere ettt 86
Coevolution and technological INNOVALION ........ccceevvieierienierieeieienereeeenen 89
The Rosenkopf & Nerkar framework for technological evolution................. 91
COMPONEILS ....euviiiiiiiniiiiete ettt este et eresbee st esaeesaeesbessesneesesbesbnennansens 92
PrOQUCLS ..ottt ettt st a e s 93
SYSEEIMIS ...ttt ettt e a e st e bbb b sat e baens et e sbeennennen 93
COBVOIULION ..ttt ettt e st e st be et s e e esbessnensensens 94
Advantages of the Rosenkopf & Nerkar framework..........cccecvevvevenernencnenn. 95
SUMMATY ..ottt ettt et s s s et s e e saessnenbesbeeaseneen 96
Coevolutionary interpretation of case OMICION .......ccceververiervenierenenreeeeeenes 98

v



6.1

6.2

6.3

6.4

6.5

7.1

7.2

OVEIVIEW ..ottt ettt ettt a st eneenesnenaan 98

STt AESCTIPLION ..euvvvreiiititiieiiciertet ettt sttt et et beseeebe s e sbastesbeneenea 99

History of the €IOS........cooiiiieee e 101

Coevolutionary interpretation.......cceeerirverreerieeieersresieesseseeseessesseeneeeesenns 112
Components and COMMUNILIES........ccceerreeeierreerreerreereerreenreereerecreesesseesessenseans 112
FOTCES .ttt sttt st 117
Chance and INteNtionality ............cceevverueriieiierienie e eie et esre e sre e 119
INterpreting reteNtION ......cvvevieriiieieieeieetete et s sre et eeesee e neenne 121
Associating components With SUDSYSIEMS.........cueerererienieieeninrerieenieenieeenens 123
Incorporating routines as COMPONENLS ........cccecververreecreerresreesreesreeeesseseeeenenne 125
Abandoning subsystems for trading Operations.............ccevveevvrererveervervsvernennns 128
Reinterpreting the TOS ..ot 130
Evolution of trading Operations ..............ccevevueererierieniiicneneneeeeeeeeesesennens 132
Evolution of the trading SYStem ..........ccceevirirrieriirnienieeeesieseee e 135
Within-leVel €ffECtS .....o.ovivieiiiiirie e 139
Cross-1eVel effECtS ....c.ovieiiieriiiiic e 144
Between-system effectS .........cvcvinririeieniinineeeee e 148
Rate Of @VOIULION ....ooveuiriirieieiceieiieiete ettt 151

Summary of the framework .........cccccueververineniieienneeneeeeeeeee e 153
Conclusions and iMpliCatiONS..........ecevveeerierierenieneeierenteestese e 157

The journey.......ccccevvvevevevrneecrennenne. ettt eeeae s e ate et eetenreebeeeenenrenranreas 157

Implications fOr PractiCe.........cccvirirerreereniieentnteneneese s saenees 158
Working through iterative cycles of change............ccccovvevienininnnincncenn 159
Preparation for engagement...........c.ecvevveerieeriereserenie et ene e 161



Making the first StePS COUNL.....cceviiiiriiieieiienieseese et 164

Nurturing positive feedback 100PS.......ccveivereieeviieireciieiecereereee e 164
Exploiting windows of OppOrtUNity ..........ccceveiieeeiiiieeirieiecteeere et 166
ACHON VEISUS TEACTION ...vvviuviuienieiieiietieiresiesieeaeaesaessessesaessessesssessessessesessesseseens 167

A new way of looking at the €eIOS ...........ccoevviiiiirieiceeeceeee e 167

7.3 Theoretical cONtrIDULIONS ........ooeviviierieiiie et 168
7.4 Methodological CONtriBULION .........cccveiviereiiiieiicrieceeere e 172
7.5 Further reSearch ........cocovvriieniinieceese e 173
Testing the framework in the field .........c.ccooeeeveeiiiiiiiieceeeee, 173
Mechanisms that promote feedback effects...........cccoovvvevieviininieinieceeeen 174

The role of reSOUICE SCAICILY ....cveoveeviirieerieee ettt 174
Inter-system effects and extending the framework..........ccocoevieiiciniiirienenenn, 175
Choosing different boundaries..........c.ooueveririniininienrereee et 177

7.6 SUMMINE UP..vinviiiiiiiieiiieirieisieeee ettt bbbt sbe e sr e b sesaesenenas 177
8. RELEIEIICES ....eveiiiiiiieiiciiteet ettt et 179
Appendix A: Ethical considerations...........ccoceeeeveeieierienienicneeieicencneeeeesesieienees 194
Appendix B: Format of semi-structured interviews in Phase I ...........ccccoceiinininenn 195
Appendix C: Thematic analysis for ten e-commerce interorganisational systems....... 197
Appendix D: Practitioner checklist derived from thematic analysis...........c.ccoceverrnnen. 231
Appendix E: Format of semi-structured interviews in Phase Il .........c.ccccocvvvvnerennnen. 236
Appendix F: Timeline of key events at case OmiCron ...........ccceevvevvereenrerenierreniereeennes 238

vi



List of Tables

Table 1: Interviews conducted during Phase I data collection...........cccceevevuienvinnennen. 15
Table 2: Interviews conducted in Omicron case study.......ccccceevverveineninenineineneenenn 26
Table 3: Existing research perspectives and limitations........c..ceeceevervvervverenreensnenneeenens 52
Table 4: System descriptions for ten €IOS Cases........ccvevvereeerieriieneiniecieriereenee e 54
Table 5: Raw themes in engaging trading partners, ten elOS cases......c..ccccevveeeernennne. 57
Table 6: Major turning points in ten elOS CaSES .....ccvevveereeriieiierienierecrericreeeeesieees 58
Table 7: Three perspectives as they relate to evolutionary theory. ........ccocevveicienunennen. 77
Table 8: Comparison of hierarchies...........ccouevuerieiieneiiiinieerceee e 155
Table 9: Strategies for engaging trading partners..........ccceveeevverierrieneeneenieneennennennne 159
Table 10: Key events & milestones in the evolution of the Omicron IOS................... 239

vii



List of Figures

Figure 1: Stages of research and analysis..........cccccvevievvieiiiieciecieceece e ereens 8
Figure 2: Tentative evolutionary hierarchy for case Epsilon ..........ccccccevevvivieeninrennenenn. 86
Figure 3: Product hierarchy for technological evolution............cccceveevverveerienesennenenen. 92
Figure 4: Selection entities and the product hierarchy for technological evolution....... 95
Figure 5: 10S comprised of technical components .............ccceevveeveerveereerveseereerieniennens 113
Figure 6: Component-specific COMMUNILIES........ccveevverriereeieeeieeieseesieeeesreeeensesaennens 115
Figure 7: First interpretation of IOS hierarchy ............cccocoeievieiiniecievirenceecee. 124

Figure 8: Trading operations comprised of social components (routines) and technical

COIMPONEIIES ...vreeeiitreeeriiiteesteeeesiteeessaeasssnaseesasssnseeessssssseeessssssseeesessssseeessmnessssseenns 129
Figure 9: Second interpretation of IOS hierarchy ..........ccccoovevviervienieniininiiienees 131
Figure 10: Selection entities and hierarchy for IOS evolution.........ccccevevveevenerennene 136
Figure 11: OM-2 / OM-3 development interpreted as a positive feedback loop.......... 140
Figure 12: OM-1 development interpreted as a negative feedback loop..................... 143
Figure 13: Cross-1evel effectS......c.cvviiriiiniriniiiriicieeeee e 146
Figure 14: Between-system effects......coovviviriiiiniiinieiiiect e 150
Figure 15: eIOS as expanding organisational boundaries ..........c.ccevceereereenierenrerennens 172

viii



Abstract

The objective of this research was to produce a better understanding of the way trading
partners engage in interorganisational e-commerce systems in order to help

practitioners.

An interpretive philosophical approach was taken via an empirical study of ten e-
commerce interorganisational systems, spanning a variety of technological approaches,
trading scenarios and industry settings. Using semi-structured interviews, qualitative
data were collected and a thematic analysis undertaken. The results suggested
coevolutionary theory as a useful perspective for understanding the context. An in-depth
case study was then used to build a detailed coevolutionary interpretation for the history

of change, technological development and engagement in a single system.

The resulting framework incorporates social and technological components in a three
level coevolutionary hierarchy. The e-commerce system is reconceptualised as a socio-
technical trading system, and the move to Internet based trading operations as part of
the ongoing evolution of that system. Under this interpretation interdependencies and
coevolutionary effects, both between components and between levels, lie at the heart of
understanding why trading partners are successfully or unsuccessfully engaged in e-
commerce. Successful engagement is characterised by positive feedback loops, and
failure is characterised by negative feedback loops and whole-part coevolutionary

competition.
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