Contents

1 Introduction to Software Engineering Innovation in Japan................. 1

L.l MOTIVALION .ottt sttt e te s enaeeneens 1

1.2 Literature ReVIEW ......ccoieiiieiieiieiieie ettt 3

1.2.1 Information Service Industry in Japan ...........ccceceecercerenenncnn 3

1.2.2 Innovation in the Software Industry........cccccceeevvnvninnincnn 9

1.2.3  Research Approach.........cocceceeeviniiicienenieiiiieeeesceeeeee 14

1.3 Research ObJECtIVES ......cceviriririiniriniiienienie ettt 17

1.4 Overview of the BOOK .......cccoceririnininininiiniicicccccceeecee 18

RETCICNCES ...ttt e e 21
PartI Industry and Software Engineering Capabilities from

Surveys and Statistical Analyses

2 The Surveys on Software Engineering Excellence.................................. 27
2.1 Structural Model and Research Question............ceceeeerireeneniennennen. 28
2.2 Measurement Model and Literature Review.........cccccecevenencnenennenn 28
2.3 Software Engineering Excellence (SEE) Surveys........ccccecevenenennenn. 31

2.3.1 Conduct of the SEE SUIVeYS ......coccoveveieiriiiiininincnceeien, 31
2.3.2 Calculation Results of SEE ........ccccccoiiiiiiiininiiinicrccen 32
2.4 Key Findings of SEE SUIVEYS....ccccoiviiriiniiiiiiiiciciccceeescseeeeee 34
2.4.1 Responses to Questionnaires on SEE...........cccccocenvinininennnn. 34
2.4.2 Responses to Questionnaires on Business Environment......... 38
2.4.3 Implications from SEE Relating Analyses........ccccccocerenennnn. 41
RETEIENCES ... vttt 46

3 Statistical Analysis Results and Practical Implications

of the SEE SUrveys..........cccoooiiiiiiiiccccceeeeee e 49
3.1 Base Model and Cross-Section Analysis Results...........cccccecevverennenne. 50
3.1.1 Base Model and Hypothesis.........ccccouevuereieiniinencnencncneenen 51
3.1.2  Analysis Results and Implications ...........ccccceecevcevenenencnene. 52
3.2 Differences by Vendor TYPe........ccoceverereneniinieiienieieieeeceeseseeeenes 54
3.2.1 Manufacturer Spin-off Vendors.........cccccevvevieiincinccnincncnenne. 55

X



X Contents

3.2.2  User Spin-off Vendors..........cecceviereiieneiieeeieeeeeee e 56
3.2.3 Independent Vendors.........ocoeveerierieiienieiienieeieieee e 57
3.2.4  DISCUSSION c.eeoutiiiiiieiiett ettt ettt sttt et ene e e e e 59
3.3 Panel Analysis Results of Software Engineering Capabilities............ 60
3.3.1 Model and Hypothesis..........ccoereereiieneiieceieceeeeeee 60
3.3.2 Analysis Results and Implications ............cccceeceeieeienieeennnnne. 62
3.3.3 Additional Analysis Results for Independent Vendors............ 63
3.3.4  DISCUSSION c.eeoutitietieiieetteiie ettt ettt ettt ene e e e 65
3.4 Results of Aggregation Analysis of Software Engineering
L0 T2 071 18 1RSSR 66
3.4.1 Research Model..........cccocevinininininiiiiicicicccecececeee 66
342 Analysis Results .......ccooieiiiieiiiieeiee e 67
343 IMPLCAIONS . .c.viiiietieiiiiieieee et 68
3.5 Long-term Relationships among Software Engineering
Capabilities and Business Performance .............cccceeeeieninenienenncene. 70
3.5.1 Long-Term Relationships between SEE and Profitability ...... 71
3.5.2 Long-Term Relationships among SEE factors
and Business Performance .........c..cccoceoevveieciiiiinincncnennenn, 73
3.5.3  DISCUSSION ..eoutitieiieiieie ettt sttt sttt e e 78
3.6 Effects of Business Environment on Software Engineering
Capabilities and Business Performance ............ccceeeeieninienienennnne. 78
3.6.1 Research Model and Hypothesis.........cccccceevinieninienieene 79
3.6.2  IMPLICAIONS..c.eiitieiieiieiieieee et 82
3.7 Lessons Learned from the Analysis Results...........ccoccoevinieniiennnn. 82
3.7.1 Summary of Statistical Analysis Results............cccccevvrennnrene. 82
3.7.2 TImplications for Technological Innovation
and Industry POLiCY ....cooveiiiiiieeeeeeee e 83
3.7.3 Limitations and Future Research ...........ccccccecvvvnvnnnnnne. 84
RETEIENCES ... oviiieiieieciic ettt 87

Part I Research Relevant to Managing Innovation in
Software Engineering in the Broader Sense

4 A Study into Characteristics of Software Vendors in Japan

from a Competitive Environment and Resource-Based Viewpoint....... 91
4.1 INtrOAUCTION ..ottt 91
4.2 Research Method..........cccoceriiinininiiniiicccc e 93
4.3 Surveys of the Software Industry in Japan...........cccceceevireneieenennn. 95
4.4  Analysis, Results, and DiSCUSSION........cccecuerieriinieririee e 95
4.5 Conclusions and Future Work ..........cccccceevieiiiiiininininininncncnenenn 100

RETEIENCES ..o 102



Contents

5 IT Management Effectiveness: An Empirical Study

in Japanese COMPANIES............ccooeviiiiiiiiieiieniieieee e
5.1 INtrOAUCHION ....ovvieiiiiieiie ettt
5.2 Research Methods .........ccooviiiieiiiiieiicieieceeee e
5.2.1 Structural Model and Hypotheses..........cccoevveveercienieiennenen.
5.2.2  Outline of the Measurement Model ............cceeveeienreiennennen.
5.2.3 Outline of the SUrvey .......ccceviiienieeeeeeeee e
5.3 Derivation of Primary Indicators and Confirmation
of Structural Model .........cocveviiiiiiiiieiceceee e
5.3.1 Process of Measuring Indicators ...........cccevveveeeieneeeennenen.
5.3.2 Results of Hypotheses Testing for the Structural Model.......
5.3.3 Conclusions of the Analyses ........cccecerveevieniereeienieieneenen.
5.4 Derivation of Overall Performance Measures.............cccervvevernennen.
5.5 Conclusions and Future Worki..........cccoceviiiiniiienieieieeeeee
RETETENCES ... vt

6 Social Research on IT Management Innovation Towards

Service Science and Science for Society .............cccccovviiniiniiiniieniiene,
6.1 INtrOdUCHION .. .eocvviiiii ettt
6.2 Design of Social Research Scheme for IT Management...................
6.3 MEthOAS.....viiiiieieeiie et
6.4 Benefits from the New Social Research Scheme.............c..ccocueeene.
6.5 Conclusions and Future Work ..........cccoeueeviiiiiiiiiiiieieeee e
RETEIEICES ...ttt et eve e ere e

7 Agent-Based Modeling of the Software Industry Structure
in Japan: Preliminary Consideration of the Influence of

Offshoring in China ............ccccooiiiiiiiiii e
7.1 INtrOAUCHION ...ttt et
7.2 Objectives and Method .........coeveveieiiiiiieiieiecieecee e
7.3 Simulation Model..........cccooiiiiiiiiiiiieececee e

7.3.1 Agents and Parameters ...........ccoecveeievierierieniene e

7.3.2  AIGOITtRIM ..ot e

7.3.3 Simulation Conditions and Parameters .............cccccvevveennennn.
T4 RESUILS ..ottt ettt ettt et e
7.5 Conclusions and DiSCUSSION.........c..ccveeiierrieiieeirieeiie et eeiee e
RETEIEIICES ..ottt et ere e

PartIII Epilogue

8 A Hybrid Method to Predict Scenarios in the Japanese
Software INAUSErY ...........ccooiiiiiiiiiii e
8.1 INIrOAUCHION ...euiiiiiiieiteieei st
8.2 Large-Scale Fact-Finding Surveys on Software
Engineering Capabilities in Japan..........cceceeeeevievienienieniene e

Xi



Xii Contents

8.3 Results of Statistical Analyses of Relationship Between

Software Engineering Capabilities and Business Performance......... 149

8.4 New Research Framework to Predict Future Scenarios.................... 150

8.5 Conclusions and Future Work ...........cceoiiiiiiniiiiieceeee, 151
RETEICICES ...t 153
Appendix: Results on Software Engineering Survey...............c.ccccooeeee 155



2 Springer
http://www.springer.com/978-4-431-55611-4

Management of Software Engineering Innovation in
lapan

Kadono, Y.

2015, X, 173 p., Hardcover

ISEM: 978-4-431-55611-4



	Contents



