Table of Contents

ADSITACE ..ottt ettt et e et te e e eab e e aae e e ae e e eabeeeabeeetaeeatteeeabeeeanaeeenreeeaareeaares X
ZUSAMIMENTASSUNGZ ... .ecvvieutietieiieseteeite ettt eteesteesteesttesttessseesseasseasseesseessaesssesssasssesssessseessessseesseesssesssenns xi
LISE OF FIGUIES 1.eeuvieiieiiieeie ettt et et ettt et e et e st e s sbeesbeesbeesbeesseessaesseasssessessseasseesseessens xiil
LIST OF TaBIES....etiieeiie ettt ettt et e et e e stb e e sabeeeateeesaeesaseeesseessseeensseenns XV
ALCTOTIYINIS ....vvtieiieeeiiee ettt e eitee et e eetbeeesbeeestee e sseeasseeesseeassaesasseessseesssaeessaeansseessseeansseesssaensseeensseensseaans XVii
A Blueprint — Constructional Fundamentals...........c.cccooiiiiieiieciic i 1
1 INEFOAUCTION. ... bbbt 1
2 RESEAICN QUESTIONS.....euiieiiiieie ettt sre et ere e e neeenes 4
3 Structure of the THESIS ..o e 6
4 Research Context and Applied MethodolOgies ...........cooeveiiiiiiiieieee e 9
5 Anticipated CONIIDULIONS ..........ooiiiiiiicc s 12
6 Background —What has been dOne?.........cccoveiiiiiic i 13

O T O 0413 o1 1317 1 ) OSSO UUPRPR 14
0.2 DETINITIONS ..eeuviiiiiieiiie ettt ettt et e et e ettt e et e e e beeetbeessbeeastaeessbeessseeessseessseesssaeesseesssenanes 15

6.3 MEthOAOLOZY ....ecuvieeiiiiieiiie ettt ettt ettt e e tb e e b e e sbeesbeebeesbeesbeetaesesessbeesseerseeases 17
0.4 FINAINGS .neitiiieieteee ettt bttt s h ettt et eaeas 19
6.5  Research FramewWOrK ..........cooviiiiiiiiiiiiii e vee e 23
0.0 SUINIMATY ....oiiiiiieiiieeiie ettt e eteeette ettt e ebee ettt essseeaseeessseesssesassaeessseessseesnsseessseessseeensseensseennes 24

7 Challenges and POtENTIAlS ..........c.coiiiiiiiiiecc e 27
7.1 INEEOAUCTION. c..tiiiiiieeiie ettt et ettt e et e et e e s beeesteeessbeessseeessaeessseessseeenssaensseeanns 28
7.2 Information Systems as the Key for Sustainable Transportation.............ccceeeveecienennnnne. 29
7.3 Challenges and Potentials for the IS Community..........cccccoveevienienieniienieeie e 33
T4 OULLOOK ..ottt ettt ettt st e e tbeetb e e b e esbeebeesbe e be e taesabeesbeeraeerbeenbes 37

B Understanding the DOMAIN...........ccoiiiiiiiiie et st 39
1 Understanding the Role of Culture in Eco-Innovation Adoption .............cccccevene. 41
0 O 613 o1 1817 5 (o ) s FO TSP 42

1.2 BacK@rOUN.......oooiiiiieiieiie ettt sttt e e e e ssaestaessneesbesnseanseenseennes 43

1.3 Research Model and HypothesesS........ccuiiiiiiiiiiiiiieciie ettt 47

1.4 Methodological APPrOaCh .........ccuiiiiiiiieiieiiee e 51

L5 RESUIES .ottt ettt e et e et e e tb e e e beeeetbeesabeeebaeetaeeeraeenns 52

1.6 DiScusSION and CONCIUSION .....vvieieeeeeeeieeee et ee e e e e e e e eeeeseeeeaeeeeeeeeseenanee 53



vi

2 Exploring the Impact of IS on the Economic Performance of Eco-lInnovations........ 59
B B 1315 o T L Lo 10 ) 3 RSP USRTR 60
2.2 Related Work and Definitions ..........c.cccviivvieriieriiiiiie ettt eve e e eve e 62
2.3 ReESCAICH MOAEL ...t et et 63
2.4 Case Study Research DESIZN ......ccueviiiiiiiiiiiieieeie ettt eae e esse e eseenes 66
2.5 Case StUAY ANALYSIS ..ecvieiieiieiieiieiieriieseeetesteereereereeteeseessaessaeessessseesseesseesseeseesseenses 68
2.0 RESUILS. ... et et e e tb e e e be e e tae e e abeeeteeenareean 74
2.7 Discussion and CONCIUSION........cccuieriiieitiiiiiieiieeetee e et et eeseeeesbeeeeaeesaaeesbeeesaeessseens 79

C  Designing the Path.........c.coiiiiiiic et 81

1 An Ecosystem Overview and Taxonomy of Electric Vehicle Specific Services.......... 83
0 O 5313 o1 18167 (o ) s FO U PU PSP PSR 84
1.2 REIAtEd WOTK c..oiiiiiieiii ettt ettt et e st e e b e e s abeeeabaeensaeessseeenns 85
1.3 Methodological APProach ..........c.oooiiiiiiiiiiiee e 87
1.4 Electric Vehicle Service ECOSYSIEIM ......ivviiriiiiieiiiiiieie ettt &9
1.5 Conclusion and OULIOOK ..........cccueieiuiieiiieiiie ettt et et sbeesbeeeeae e saeeesaae e 94

2 The Value of IS to Ensure the Security of Energy SUPPIY ..o 97
2.1 INEOAUCTION. ...ttt ettt et e et e et e et e e s b e e e teeessbeeensaeesaeessbeeenseeensseean 98
2.2 Research Background and Related Work ...........cooooiiiiiiiiii e 99
2.3 RESCAICH DIESIGN ..veiviiiiieiieieiiecie ettt ettt et et eesaeesbeenseenraenraas 100
2.4 Assumptions for an Assessment of the Energetic Impacts on Power Plant Capacities ...101
2.5  Assumptions for an Assessment of the Economic Impacts .........ccccccveeeveeniiencrieenneennne. 103
2.0 RESUILS ..ottt ettt e et e et e taennteenteenneenren 105
2.7 CONCIUSION ...ttt ettt ettt et ettt et e st esaeessaeesbeesbeesseenseenseesaesnsesnsesnsennsenn 108

3 Container Terminal Operations As a Pioneer of Electric Mobility .............ccccccue..... 109
T8 O 1313 (o1 11167 [ ) FO USRS PRTRPRRP 110
3.2 Container port logistics as an application context for electric mobility .........c..ccccceeeneees 111
3.3 Basic conditions: Smart Grid und Smart Market...........ccccvveereiieiiienienieniesee e 112
3.4  Concept for the integration of an intelligent container terminal operation...................... 114
3.5 Open research issues for electric mobility in the heavy-duty traffic .........c..cccoevvieiienns 117

4 DSS for Environmental Sustainability Technology Transformations...................... 119
4.1 INEEOAUCTION. ..ttt ettt ettt ettt ettt e et e eetaeesabeeesbeeessbeeesbeeensaeessseeenseeenenas 120
4.2 BaCKEIOUNG......ooiiiiiieiieieeieeree ettt ettt ettt ea e eab e e b e esbeesbeesse e saessaessbeenseenres 120
T BV (51 0 o Ta (o] 107 2SSO PTU PP 121
4.4  Decision support systems for environmental sustainability technology transformations 122
4.5 EVAIUATION ...ttt ettt e et e e st e et e e e tbaeerbaeetaeenabaeenraeeanes 127
4.6 Discussion and CONCIUSION..........cccvirieriieeriierieesteestestesteeteereebeesteesteesseessaessseenseenseensens 132



Table of Contents vil

D TReWay ANBAA .......o ittt e e sreeneeneenne s 133
1 FINAINGS QN0 RESUITS. ..o 133
1.1  Background and Foundation Related FIndings.........c.cccceevvivienciieciiicieiieiesee e 133
1.2 Findings that Help Understanding the Domain ............cccoceeiiiiiniiiiienieeseese e 134
1.3 Findings that Help to Design the Path ...........ccccooiiiiiiiiiiiiciceeeeeeee e 135
1.4 Aggregated Findings and Results: The Role of IS for the Transformation Process........ 137

2 Implications for Theory and PractiCe ............coereiiiiniiie s 141
2.1 Contributions and their Implications for the IS Research Community...............c..cvee.... 142
2.2 Contributions and their Implications for IS-interested Practitioners ............c.cccccveueennen. 143

3 Conclusion and Further Research............ccccoieiiiiiiiin 144
RETETEIICES ...ttt ettt sttt et b et e e bt ettt eseetesaeennens 149

AAPDCIAIX ..ottt ettt ettt ettt e et e et e tb e et e et e e be e te e bt e tb e tbeerbeerbeeabeeabe e beebe e bt etaearbeerbeerbeenres 165



