Table of Contents

1.

o Yo 10T 1o o 1

2. Transdisciplinary Research in Sustainable Operations -

An Application to Closed-Loop Supply Chains ........ccccccmmmimmiiiicssssmmmsnsnssnnsssesenesees 15
1. INTOAUCTION ... 17
2. DefinitioNs @nd SCOPE ....uuiiiiiiiiieeeee e e e e e e anana 19
3. MeEtNOUOIOQY .t 24
4. Literature REVIEW .........uuuuiieiiiiiiiiii e 26
5.  Benefits of Interdisciplinarity and Transdisciplinarity in CLSC Research................. 31
L T 0o o Tor (U= o o - PR 39
T2 1= (=T Lo = SRS 41
On the Attractiveness of Product Recovery:

The Forces that Shape Reverse Markets .........cccocceiiiiiiiiiiniccnnsaaanes 55
1. INEOAUCTION ... 57
2. Assessing the Attractiveness of Reverse Markets — Review and Outlook............... 58
3. MethodologiCal APPrOACK ........uuuiiiiiiiiiiiiiiiiiie e 60
4. Forces in Reverse Markets. ..........uuuuuuuiiieiiii s 63
5. Empirical Validation: Case StUdIES........cccoeeiiiiiiiiiiii it 73
6.  Discussion and LimitationS .............uuuuumrmummmmmiiiiiiiiiiiiieee e 74
/I @7 oo 11T T o TR 75
Appendix A: On the attractiveness of product recovery in the white goods sector........... 76
Appendix B: On the attractiveness of product recovery in the paper and pulp sector ...... 79
REfEIENCES .. 82
The Reverse Supply Chain Planning Matrix:

A Classification Scheme for Planning Problems in Reverse Logistics...........cccuuuue. 89
1. INEOAUCTION ... 91
2. Key Definitions @nd SCOPE .....cceiiiiiiiiiiiiiiiei ettt 92
3. METNOUOIOQY ..t 94
4.  Information Inputs from Literature and PractiCe...............uuuuueeemiimuiminriniiiiiiiiiinnnnnnns 98
5.  The Reverse Supply Chain Planning MatriX .............ceeeviiiiiiiiiiiiiiieee e 99
B.  DISCUSSION....ceeeitieititeittt e 113
/I @70 [o] V1= o) o IR 116
REFEIENCES ...t e e e e e 119

VI

Dieses Werk ist copyrightgeschiitzt und darf in keiner Form vervielféltigt werden noch an Dritte weitergegeben werden.
Es gilt nur flr den persénlichen Gebrauch.



5. Analysis of European Closed-loop Supply Chain Network for WEEE —

AN OEM PerspectiVe.........oouuiiiemmmmmiiiisnicssssssss s nsssssssssssss s s s ssssss s s s s s essss s ssnnns 129
1. INEOAUCTION ... 131
2. LeQISIATION ...t 132
3.  Modeling a European Recovery Network for WEEE ...............ouuviiiiiiiiiiiiiiiiiiiiiinns 134
4. Results and DiSCUSSION ... 135
LT 0o o Tor (V1= o o HE PRSPPI 137
T2 (=T (=T To] = PSS 138

6. Eine quantitative Analyse europaischer Richtlinien und Verordnungen
zur Abfall- und Kreislaufwirtschaft am Beispiel der Elektro- und

ElektronikindUSErie ........ccuuiiimmimmmmmimmissssssssssss s s s s s s s s s s sssnnnnn 141
1. BINIEIUNG o 143
2. Theoretische Grundlagen ... 145
3.  Unternehmerische Praxis und Herausforderungen..............cccccvvvevimiiiiniiennnnnennnnns 152
4.  Quantitative Analyse des europaischen Sammel- und Aufbereitungsnetzwerks...155
5. Fazit UNd AUSDIICK ... 168
LIteraturverZeIiCNIS ... 170

7. How Transdisciplinarity Can Help to Improve Operations Research on

Sustainable Supply Chains — A Transdisciplinary Modeling Framework................ 177
1. INEOAUCTION ... 179
2. Shortcomings of Operations Research in SSCM..........cccooiiiiiiiiiiiniiieeeeeen 180
3.  Collaborative Research — Approaches and Challenges...............uuveveeeeveeereeneeennnns 181
4.  Transdisciplinary Modeling Framework ..............cccoooiiiie 183
5. Demonstration CaSES..........uuuiiiiiiiiiiiiiiie et 190
6. Conclusion and Further ReSearch ...........cccccoiiiiiiiiiiie e 203
REfEIENCES ... 206

8. Developing an Environmental Management Information System

to Foster Sustainable Decision-Making in the Energy Sector .........ccccciiiiiiiiiiennenns 213
LIPS [ Yo 18 Tox i o o 10 PSR 215
2. Towards a New Paradigm — the Road to a More Sustainable Energy Sector ....... 216
3. Research MethodOlOgY .......cceiiiiiiiiiiiiiiiiiiiiiiiiei e aennenees 218
4.  Conceptual Model Of EMIS..... ... e 220
5. Demonstration of EMIS ... 225
B.  CONCIUSION ...ttt e e e e e e e e e e e e e e e e s 230
REfEIENCES ... 232
Vil

Dieses Werk ist copyrightgeschiitzt und darf in keiner Form vervielféltigt werden noch an Dritte weitergegeben werden.
Es gilt nur flr den persénlichen Gebrauch.



9. Conclusion and ResearCh OULIOOK......cccieiieeiremiremiremireniremsrensrenssenssenssenssenssenssenssenssens 237

LE L= QLY I B = =T = 1 1o 242

Note: References for sections 2 to 8 are listed at the end of the respective section. General

references for sections 1 and 9 are provided at the end of this book (p. 242).

IX

Dieses Werk ist copyrightgeschiitzt und darf in keiner Form vervielféltigt werden noch an Dritte weitergegeben werden.
Es gilt nur flr den persénlichen Gebrauch.



