UNIVERSITY OF
GLOUCESTERSHIRE

at Cheltenham and Gloucester

DBA Thesis

University of Gloucestershire

at Cheltenham and Gloucester

Doctorate in Business Administration (DBA)

Marc Helmold

Establishing a best practice model of supplier relationship
management (SRM) for multinational manufacturing companies in the

European transportation industry

First advisor: Prof. Dr. Brian Terry

Second advisor: Prof. Dr.-Ing. Robert Dust

A thesis submitted to the University of Gloucestershire in accordance with the
requirements of the degree Doctor in Business Administration (DAB) in the Faculty of

Business, Education and Professional Studies.

Submission: March 2013



- 11 -

Author’s declaration

I declare that the work in this thesis was carried out in accordance with the
regulations of the University of Gloucestershire and is original except where
indicated by specific reference in the text. No part of the thesis has been submitted
as part of any other academic award. The thesis has not been presented to any
other education institution in the United Kingdom or overseas.
Any views expressed in the thesis are those of the author and in no way represent

those of the University.



-0 -

for %%, ﬂ%% & '}{f%



be not afraid of growing slowly,

be afraid only of standing still

(Japanese proverb)



Acknowledgements

First of all, I would like to express my sincere gratitude to all people, who supported me during the
preparation of the doctoral thesis. In this context, I would like to name my superiors in Bombardier
Transportation, my colleagues, my subordinates and the participants in this research, who were of

great support in making valuable contributions to this research in SRM.

Moreover, I am indebted to Prof. Dr. Brian Terry and Prof. Dr.-Ing. Robert Dust, who acted as

doctoral advisors. Both guided me well through the research path over three to four years.

In this context I would like to name the members of the University of Gloucestershire, Dr. Philippa
Ward, Dr. John Laurence, Dr. Barry Davies and Dr. Sue Williams for their help in all matters of the
doctoral study. The administrative staff in Miinchen and Cheltenham always reacted quickly on
queries and concerns. Not to forget the expert panel for the literature review, in which the experts
supported me in systematically screening the literature. Action learning set members encouraged me

to proceed with the interesting topic and accompanied me on the research journey.

My wife Takako motivated me to finalize the research in the planned time frame. I owe my children
Ayumi and Manami the highest respect for allowing me to do the research in SRM during the
weekends and mostly before or after work. Furthermore, I would like to thank Mr. Ottway from the
Technical University of Applied Sciences Mittelhessen (THM), who supported in proof-reading the

thesis.

The doctoral thesis and empirical work would not have been possible without the contributions of
many suppliers and colleagues in the relevant field. I am glad that my findings could be published in
several procurement and SRM books, magazines or journals. Moreover, attendance as guest
presenter in conferences like the “Fachtagung Einkauf” in Munich in 2012 enabled me to share my

findings and to obtain in-depth feedback from SRM experts.

Special thanks are extended to the participants of the interviews in the research. The results have
enabled me to make a significant contribution to science and research in SRM and to add knowledge

and recommendations to science and to managerial practice.



-VI-

Table of contents

AULhOT™S dECTATALION........eeiiiiiiiiiiitie ettt ettt ettt e et e e e bt e e e eabebeessabaeee s baeeeenseee I
ACKNOWIBAZEIMENES ...ttt ettt ettt e ettt et e bttt e e eeabe bt eeabeeee sttt e e ebtbeeeeeabeaeessbaeeenans \"
List of tables and fIGUIES ......o..etiiiiiiieiie et ettt ettt ettt e e ettt e e e et be e s ebaeee e X
LISt OF QPPEIAICES ....ee ettt ettt ettt e ettt e ettt e e sttt e sttt e e e ebebee s ebaeees XIII
List of abbreviations and ACTOMYINS ....cc..uutiriueiiiriiiieieiiite ettt ettt e s et ee st e eestbteeesabeaeesebaeeesanbaeees XIV
AADSETACE ..ottt ettt ettt ettt ettt ettt e eab bt e e e ea bttt e s e bttt e e b bt et e bbbt e e e eabete e sbaeee s baee s XVI
SYMOPSIS t.enettteteiitteeeit et et ettt e ettt e e ettt e et bttt e et bt e e e eabe bt e s ebbete e eabte e eea bt e e e ettt e ebe bt e e nabee e eeabaeeeetbaeens XVII
1. SRM in the European transportation iNAUSITY .........coieueieiriiieieiniiie ettt ettt et eeeeaaeee e 1
1.1 INEEOAUCHION. 1.ttt ettt et ettt e ettt e e bttt e ettt e e eeat bt e e e eabebe e eabaeaeeasabeeeenatbbeeesababeenens 1
1.2 Bombardier and the European transportation indUuSIY .........c.cocuueeeiniiieeiriiieen ettt eeniieeeeeieieee e 3
1.3 SRM in the context of global and complex supply NEtWOTKS.........ccoocuiiiiiiiiiiiiiiiiiiiiiceeiiee e 6
2. Scope of research and definition Of tEIMS ......ccoovuiiiiiiiiiiiie et 10
2.1 Definition of terms and HMItAIONS ......cccoouuitiriiiiiiiiieie ettt eee e et baeeeeeeaeens 10
2.2 Research sequence Of this thesSiS . .......uiiiiiiiiiriiiiiiiiieee et 12
2.3 Proactive measures versus reactive measures in SRM.........cooiiiiiiiiiiiiiiniiiiic e, 13
3. Ontological viewpoint and reflective professional practiCe ............ooeceeeeriiieiiriiieerinieieinnieeereee e 16
3.1 OntolOICAl VIEWPOINL .....eeeiiiiiiieiiiiieie ettt ettt ettt ettt e et e e e et bteeeebebeesebbeee e sabeeeenanbaeeenans 16
3.2 Why research on SRM and SUPPly NEEWOTKS.......ccoruiiiiiiiiiiiiriiiieeiiie ettt e e 18
3.3. Action Learning Set (ALS): start of the research joUrney...........coovceeiiniiiiiiniiiier e 20
3.4 Personal development dUTING tME.....cc.eeuuetiiiiiiieeiriieeeeitiees et te et e esitee e etiteesenbteee e sabeeeesbaeeenans 23
3.5. Reflective professional development: the Past ..........ccooviiiiiiiiiiiiiiiiiiiie et 26
3.5.1 Work-related issues and philosophical VIEWPOINLS ..........cceerueiiiiiiiiiiniiiee it 26
3.5.2 Influence On reSEATCH LOPIC ... .ceiiutiiiiiiieiiitiiie ettt ettt e e st e e esbaeeeeaes 27
3.6. Reflective professional development: the PrESEnt ............ueeririeiiiiiiiieiiniiiee ettt 31
3.6.1 Influential people regarding thesis and VIEWPOINE .....c...eueeriiiiiiiiiiiieiiniieeeeiiieee et eiee e eieee e 31
3.6.2. Influence on research topic: Why use a case study approach? .........cccccceeeriiiiiriniiiiiniiiciiniiee s 35
3.7 Reflective professional development: the fUture ..............cccooiiiiiiiiiiiiiiniii e 36
3.8. Philosophical stance: from a positivist to a pragmatic iNterpretivist .......u.veeevrireerinieieinniieeeniee e 38
3.8.1 Why a pragmatic interpretivist’s POSILION ......eeeeruiieririiiieeriiieteereieeeeniitee ettt e s esiteee e sbeeeesbeeeeeans 38

3.8.2 Competencies and SKILS ........uiiiiiiiiiiiiieiiiie et et et ettt e e e e 41



- VII-

4. Research methodology, methods and research plan ............ooooveciiiiiiiiinieiiiiie e 42
4.1 PUIPOSE AN ODJECTIVES ..ueeeeriieieeiitie ettt ettt ettt et e ettt et ebtbtee e eabtaeesabbeeeeabibeeeenstbaeeeeareaeens 42
4.2 Research Phase I — IV: multiple and qualitative approach............cccoecuveeiiniiiiiniiiiinnc e, 45
4.3 Schedule and Systematic aPPrOACH. ......cccocuuiiiiiiiiiir ittt ettt ettt e et e e eae e 47
5. Phase I: Confirmation, disconfirmation and refinement of research qUestions..............cceeeeuvvveeerernnnns 54
5.1 Research questions and approach in Phase L ............cooiiiiiiiiiiiiiiii e 54
5.2 Ethical CONSIAETALIONS .....cceirtiiitiiiiiiit ettt ettt ettt et e ettt e e ebtaeeseebbeee e sabeeeenabaeeenans 56
5.3 Objectives Of T€SEarch QUESHIONS .. .....eiiiriiiiiiitiiieieiiiiee ettt ettt et e e ettt e s eebteee e sabeeeesabeeeeeans 57
5.4. Interviews for research question validation and amendment ............cccoocuveeeeriiieerinieieeniiie e 61
5.4.1 Interview one: Senior Director of SQA in Bombardier ................uvviviiiiiiiiiiiiiiiieiiieeieee e, 61
5.4.2 Interview two: Head Director of Production control ..............ccooiriiiiiniiiiiniiiien e 64
5.4.3 Interview three: Group Director 0f SRIM .......ccooiiiiiiiiiiiiiiiiiii et e 66
5.4.4 Interview four: Head of Supplier Performance Management...........cccocuueeerniieeriniiieinniiceeniniee s 70
5.4.5 Interview five: Director of QUality ........ceooiiiiiiiiiiiiiiiiiien ettt e 72
5.5 Summary of interviews and refinement of research qUESHONS ........cc.eeiiriiiiiiiiiiiiriiiiec e, 74
6. Phase II: Identifying best practices in SRIM ........cccoiiiiiiiiiiiiiiiiiiiiie ettt 79
6.1 Systematic literature review and semi-structured INLETVIEWS .......cceeueeeeriiieeerniiieerenieeeeneieeeenieeeenans 79
6.2 Conducting a syStematiC lIETAtUIE TEVIEW .....c..eeiiriiieeiriiieeriiieteeeeieeeenititee e ettt e s eniteee e sabeeeesbeeeeeans 80
6.2.1 Motivation for conducting a systematic [itErature TEVIEW .........cccecueeeeriiieeerniiieerenieieennieeeenieee e 80
6.2.2 Creating an expert panel for validating literature TeVIEW ..........cccecueeeeriiieeiriiieerenieieen e eeeiiee e 81
6.2.3 Search strategy for systematic liItErature TEVIEW ........ccc.eueeririiiirniiieeeniieeeeiteeeseniee e e eieeeesieee e 86
6.2.4 Search terms, Inclusion and €XCIUSION CIItETIA........uuuiiiiuneiiiieeeeeieeeeeeeeieeeeieee e e e e eeeeaeeeeennnns 87
6.2.5 Execution process and results of Hterature TeVIEW...........eeivrieiiiiiiieiiniiiee ettt e e 90
6.2.6 Discussion and SUMMATY Of PAPETS.......ueeiiiriiiiiiiiiee ittt ettt et eetitee ettt e s eeiteeeessbeeeesbeeeeeans 93
6.2.6.1 General findings, critique and Meta-SYNtRESIS ........coouueeriiiiiiiiiiieiiriee et 93
6.2.6.2 Schools of thought in SRM and supply networks (I) ........ccceeriiiiiiniiiiiiiiiiier e 97
6.2.6.3 Causal factors for supply diSruptions (I) ......cccceueeririiiiiniiiiiiiie e 100
6.2.6.4 Anticipation, prevention and management of supply disruptions (III) ........ccccoeveeieniiiiinneenn. 103
6.2.6.5 Best practices in SRM (IV) ..coviiiiiiiieiieee ettt e e s ettt ee e s e e s bteteaeaesenans 106
6.2.6.6 Specific questions 0n SRM (1-10) c....eeiiiiiiiiiiiiii et 108
6.2.6.7 Findings of the systematic [itErature TEVIEW .........c.cocueiiiiiiieiiriiiee ettt e 118
6.3 Semi-SrUCTUTE INEETVIBWS ....evieeiiiiieer ettt ee ettt ettt e e ettt e et e sttt e e ettt e s ebteaeeseabeeeesbbeeeeabibeenens 123

6.3.1 Preparation Of INEEIVIEWS ... ...eiiiiiiiiiiiiieeeeitee ettt ettt e ettt e ettt e s ebte e e s sabee e e sbteeeebiaeeseas 123



- VIII -

6.3.2 Motivation for conducting semi-structured INETVIEWS .......cc.eeeeririeeirniiiier ettt eieeeeeieeeeeiiieee s 125
6.4 Semi-structured interviews: creating a listing of categories in best practices in SRM...................... 127
6.4.1 Results and findings of semi-structured INLETVIEWS .........cevvruiereriiieeirniiiier ettt eieeeeniteeeeiieeee e 127
6.4.2 Schools of thought in SRIM (1) ...ceeeeeiiiiiiieee ettt e e s e et eeeeaeeeans 128
6.4.3 Causal factors for supply diSruptions (IL) ........ccoouuieriiiiiiiiiiieieiie e e 132
6.4.4 Anticipation, prevention and management of supply disruptions (IIT) ..........ccccevviieiininiiiinnenn. 135
6.4.5 Best practices in SRIM (IV).....uiiiiir ittt ettt e e s e e stteee e s e eeebbeaeeeaeseans 139
6.4.6 Specific questions 0N SRM (1-10) ..ccoiiiiiiiiiiiiiiiiiee ettt et eaee e 143
6.5 Conclusion of systematic literature review and semi-structured interviews ...........occeeeevvvveeernnneenn. 158
7. Phase III: Confirmation and disconfirmation of best practices .............ccceevrueeernieeeiniiieeenniieen e, 162
7.1 Purpose of case study approach: Victall and JUPIter Case .........c.eeeerviiiiriiiiiiiiiiieieniiiee et 162
7.2 The Victall case: a Chinese supplier to Bombardier Hennigsdorf.............cccccooniiiiniiiiiinniininnen. 167
7.3 The Jupiter case: a Scandinavian supplier to Bombardier GOTlitz............ccccceeiniiiinnieiinniieeninen. 175
7.4 Summary of case studies and refining best practice elements.............c.ceeereeeiiniieeiiniiieeeniiieen e, 186
8. Phase IV: Refining best practices in SRM ........ccooiiiiiiiiiiiiiiiii et 188
8.1 Best practice elements and establishment of a best practice model of SRM ...........cccooviiiiniiiennnnnne 188
8.2 Limitations to the best practice model and framework............ccooviueiiiiiiiiiniiiiiiiiee e 201
9. Conclusion and reCOMMENAALIONS ........eeeeririiiriiiieeriie ettt ee ettt e e esbteeeessabeeeesaebteeeebebeeseabeeees 203
9.1 Closing the gap in research and developing a best practice model of SRM .........cccocvieiiniiiiinnnnen. 203
9.2 Personal professional reflection and future research .............coocuieiiiiiiiininiiiiniiie e, 208
TEIMS OF TEEEIEICE ..o enetiieiete ettt ettt ettt e s e bttt e e bt e e enatbteeeebebeesebeeees 211
Appendix 1: Supply disruptions from 2000-2012 ......ccccoiiiiiiiiiiiiiiiee ettt 218
Appendix 2: List of articles published in magazines and journals ............ccccoevueeiinnieceiniiieeenniieen e, 219
Appendix 3: Results of Phase T INTETVIEWS ........cceiiiiiiiiiiiiiiiiiiie ettt ettt 220
Appendix 4: Phase I question list for research questions validation ...........ccocecueeernieeeiniiieeenniieer e, 221
Appendix 5: Phase II question list after adjustment of research quUEStions...........coccveeeeniiierinniieenanneen. 222
Appendix 6: Bombardier Procurement guide 2011 .......ccuiiiiiiiiiiiiiiiiiiiiiie e 223
Appendix 7: Case study questions in Phase I ..........coooooiiiiiiiiiiiii e 224
Appendix 8: Patterns matching results from Victall case in Phase III ............ccccconiiiinniiinninnnnen. 225
Appendix 9: Patterns matching results from Jupiter case in Phase III ........cc.occccooniiiiininnninen. 226

Appendix 10: Patterns matChing SUMIMATY ........cccccueteeriiieiiiniiie ettt et ee e eeeeeeneiteeeebeeeeseaeeees 227



Appendix 11:
Appendix 12:
Appendix 13:
Appendix 14:
Appendix 15:
Appendix 16:
Appendix 17:
Appendix 18:
Appendix 19:
Appendix 20:
Appendix 21:

Best practice model in SRM.....ccooiuiiiiiiiiiiiiiii e 228
Phase I: Extract from question list from candidate 1..........ccocceeeiiiiiiiiiniiiiiniiiee e 229
Article extract from SCM Magazine..........c.ooueeeiiiiiiiiiniiiee ittt et e 230
Supplier evaluation (PASE) ....c.oouiiiiiiiie et e 231
Summary of interviews from Phase IT (I-IV) ...c.cooiiiriiiiiiiiiiiinieeee e 232
Summary of interviews from Phase IT (1.-10.)......ccoviriiiiiiiiiiiiiiiiiieee e 233
Case study approach and SEQUENCE...........ceeeruieiiiiiiiieiiniiee ettt ettt e et e eeaireeeens 234
Best practice elements in SRM.........cooiiiiiiiiiiiiiii e 235
Phase II: Extract from question list from candidate ZF.............cccoccciiiiiiiiiininiiiinnieenn. 236
Phase I question list TefINING ........cc.eeiiiiiiiiriiiiiiiie ettt e 237
Appropriateness of reSearch qUESHIONS.......c.evutiiiiiiieiiriiiee ettt e 238



List of tables and figures

Figure 1-1: European transportation industry fIgUIes..........coouueeiiniiieiiriiieer it 1
Figure 1-2: European railway industry (in billion EUR) .........cccccoiiiiiiiiiiiec e 3
Figure 1-3: Bombardier revenues by geographic and market segment ............cccceeviieeeniiieeennineenenne 4
Figure 1-4: Overview of railway companies in European transportation industry ..............cccoecuveeenee. 5
Figure 1-5: SRM in the context of the upstream supply chain management ..............cccoevvveeernineennne 6
Table 1-6: Examples of Supply diSTUPLIONS .......cceviuiiiiiiiiiiiiiiie ettt et 7
Figure 2-1: Scope and limitations of doctoral thesis .........c.couuuieiiriiiiiiriiiiir e 11
Figure 3-1: Mindmap: doctorate and research (May, 27" 2011)........co.ovovvoereeeeeeeeeeeeresee e, 17
Figure 3-2: Action learning set (ALS): how the research journey started ..........ccccoeeeeeeniiiieeennnneennn. 22
Figure 3-3: Personal development throughout the JoOUINey...........cocouveiiriiiiiiiniiiiiiiiiiiniiee e 24
Figure 3-4: Influencing and changing factors during the research journey ..........ccocccceeevviieeinnnneenn. 26
Figure 3-5: Development steps of becoming a researcher on SRM ..........ccccoiiiiiiiniiiiiniiiiiinnieenn, 28
Figure 3-6: Comparison of the positivist and non positivist approach .........c..cccceeveiieeiniiieeennineenn. 29
Figure 3-7: Reflections on the past and PreSEnt ..........coccueeeiiiiieiiriiiieeeriiieeeieee e eeeeiteeeeieaeeeens 32
Figure 3-8: Publications in books, magazines and journals ...............cccoviieiriniiiiiniiceinniiee e, 33
Table 3-9: Table Of PUDICALIONS ... ..ceiiitiiiiiiiiiiie ittt et ettt et e e ebeaeeeeas 34
Figure 3-10: Outlook into the fUtUIE.........ciiiiiiiiiiiiiii ettt 37
Figure 3-11: Viewpoints of positivists, pragmatic interpretivists and interpretivists...........cccevuvveenen. 40
Figure 3-12: Competencies required for reSearch ............ccccoviiiiiiiiiiiiiiiiiin e 41
Figure 4-1: SRM activities and phases in the upstream supply chain management.............c.c........... 42
Figure 4-2: Supply disruptions in 2012 in the transportation industry ...........cccceeeevieeeeniiieeernnneennn. 44
Figure 4-3: Research sequence: Phases I, I, Il and IV .........ccoooiiiiiiiiiiiiiiniie e 45
Figure 4-4: Research plan for establishing best practice model of SRM..........cccccovviiiiiniiiiinnieenn. 48
Figure 4-5: Case study method with two basic approaches ...............cceevviieiiiniiiiniiciiniiee e, 52
Figure 4-6: Case study approach in research of SRM .........cocooiiiiiiiiiiiiiiiiiiiicee e 53
Table 5-1: Bombardier interviewees for validation and refining research questions.............c........... 54
Figure 5-2: Question lists in Phase I: confirmation/disconfirmation of research questions ............... 55
Figure 5-3: Phase I: Appropriateness of research qUESHONS .........cccuueeeeriiiierinieieiniiieeeniiiee e 58
Figure 5-4: Phase I: Sequence to confirm and disconfirm research questions............ccccecuvveeernnneennn. 60
Figure 5-5: Example of question list for confirming or disconfirming research questions................. 62
Figure 5-6: SEAP and PAP landscape within Bombardier................cccoiiiiiiiiiiiiinniiinc e, 63
Figure 5-7: P2E Overview and objectives in terms of SRM........ccocoociiiiiiiiiiiiiiiiii e, 67

Figure 5-8: Site Continuous Improvement Plan 2012 (SCIP 2012) ......ccccuveiiiniiiiiniiiiiniee e, 69



- XI-

Figure 5-9: Bombardier Procurement GUIdE.........c.c.eueiiiiiiiiiiiiieiiniiiee ettt et e 71
Figure 5-10: Evaluation model from supplier selection up to after sales ...........ccceeveeeiniiieiennnneennn. 73
Figure 5-11: Summary of Phase L.......c....oooiiiiii et 75
Figure 6-1: Research focus including tiers one, two and three .............coovveiiiiiiiiiniiceiniiiee e, 80
Table 6-2: Expert panel including names, company, function and roles of experts.............ccceeueueenn. 82
Figure 6-3: Tranfield s nine points for conducting a systematic literature review..............ccccevuveeenen. 84
Figure 6-4: Steps in conducting the Jiterature TEVIEW ..........coouueeiiriiiieeiriiiieer ettt eeniiteeeeieaeee s 85
Figure 6-5: Inclusion and exclusion criteria for systematic literature review on SRM..........c........... 88
Figure 6-6: The databases and search terms used for the systematic literature review ..........c........... 89
Figure 6-7: Execution of systematic [itErature TEVIEW .........cocuueeieriuiieeeriiieerinieieenieeceniireeeeieaeeeens 90
Figure 6-8: Search terms and results of applied databases............coccueeieriiiiiiiniiiiiniiiiiiice e, 91
Figure 6-9: Meta-analysis of systematic literature review and key contributions.........cc.c..cceeeveueenn. 95
Figure 6-10: Schools of supplier networks and SRM ..........cooccoiiiiiiiiiiiiiiiii e, 98
Figure 6-11: Examples of supply disruptions in 2011 .......coooiiiiiiiiiiiiiiiiiiiiniieiecceieee e, 101
Figure 6-12: Risk management to anticipate, prevent and manage supply disruptions.................... 104
Figure 6-13: Supplier evaluation model.............coooiiiiiiiiiiiiiiiiiiiiiee e 105
Figure 6-14: Industry best practices as part of the systematic literature review ..........cccocveeeennnnee. 107
Figure 6-15: Industry and Bombardier maturity in SRM.........ccccoiiiiiiiiiiiiiniicice e, 108
Figure 6-16: Phase evaluation model in order to avoid supply disruptions at an early stage ........... 111
Figure 6-17: SRM summary of industry laggards, standards, best practices and excellence ........... 122
Table 6-18: Interview participants in Phase 1L ...........ccoooiiiiiiiiiii e, 124
Figure 6-19: Sample of question list from participant MELCO.............c.ccccccoiniiiiiiniiiiiniice e, 125
Figure 6-20: Best practices categories in SRM, identified through interviews...........ccccocuveeeennnnne. 127
Figure 6-21: Companies of interviews and the related schools.............cocoeiiiiiiiiiniiiiiniii e, 129
Table 6-22: Tendency towards school of thought in SRM .........ccoociiiiiiiiiiiiiiiiiiice e, 131
Figure 6-23: Causal factors for supply diSTUPHONS. ....cccoiuetiiriiiiieiiniiiie ettt e 133
Table 6-24: Anticipation, management and prevention of supply diSruptions ...........ccccecuveeeernunnee. 136
Figure 6-25: Supplier performance measurement (Q-C-D-SF)..........cccoiiiiiiiiiiiiiniiiiiniice e, 138
Table 6-26: Findings of best practices in interviews with SRM senior management ...................... 139
Figure 6-27: Best practices terms of supply chain integration and SRM activities........c....ccccoueee. 143
Figure 6-28: Evaluation and activities in order to avoid supply diSruptions ............cccceevvuveeeennunneen. 145
Figure 6-29: Maturity level of information SyStemS ..........cccovuiiiiiriiiiiiiiiieer e 148
Figure 6-30: Supplier evaluation criteria of PASE......c..ccccoiiiiiiiiii e, 150
Figure 6-31: Eliminating waste and adding value ............ccccoouiiiiiiiiiiiiniiiiin e 151

Figure 6-32: Professional claims management improves the EBIT ............cccocciiniiiiininniinnnen. 152



- X1II -

Figure 6-33: Phase model for an advanced claims management...............cccoevveeeeiniieceeniineeeenninneen. 153
Figure 6-34: Potential cost reductions opportunities through LCCS..........cccooioiiiiniiiiiniiiiineneen. 155
Figure 6-35: LCCS offices in China and Eastern BUTOPE...........ccoocuuiiiiiiiiiiniiiiiiiiicceiice e, 156
Figure 6-36: Best practices in SRM including maturity levels ...........cccocoveiriiiiiiiniiiiiniiice e, 159
Figure 7-1: Case studies of Victall and Jupiter in SRM ......c.ccccciiiiiiiiiniiiiiniiiicceeee e, 162
Figure 7-2: Case study approach for confirmation and disconfirmation of best practices................ 165
Figure 7-3: Scope of Victall and Jupiter case StUAIES ........cceevuuveeieriiieeiriiiier it 166
Table 7-4: Interview participants in Victall case Study........coccceeeeriiiiiiniiiiiriniiiiiiieeeeniiiee e 168
Table 7-5: linterview participants including operational members in Victall case study................. 169
Figure 7-6: Confirmation and disconfirmation of best practices through Victall case study ........... 170
Figure 7-7: Supply chain visibility and B2B systems in Victall case..........cceeoueeeeniiiiieninieeennnneen. 172
Table 7-8: Interviewees in JUPIter CaSe StUAY.....c.covuuriiriiiiiiiiiiieieiiiee ettt e 175
Table 7-9: Operational members in Jupiter case StudY........cococueieiriiiiiiiiiiiiiriniiieec e 176
Figure 7-10: Confirmation and disconfirmation of best practices through Jupiter case study ......... 177
Figure 7-11: Business critical supplier evaluation.............cccovuueiiiiiiiiiiniiiiin e 178
Figure 7-12: JUPItEr INCG TALIO . ..cuuvetieiiiiieieiiiiee ettt ettt ettt et te ettt e e esatbteeeeabeaeens 180
Figure 7-13: Root cause analysis JUPIter NCG ..........cooiiiiiiiiiiiiiiiiiiie it 181
Figure 7-14: Root cause analysis Jupiter after interventionist approach ............ccccoeceeeeniicrinnnneen. 183
Figure 7-15: Jupiter case in the context of qualitative and quantitative research..........cc.ccccceeeeeeee. 184
Figure 7-16: Root cause analysis JUPIter NCG ..........cooiiiiiiiiiiiiiiiiiiie it 185
Figure 7-17: Supply chain visibility and B2B systems in JUPIter Case........cc.ccceeerruveeeenureeeenninnen. 186
Figure 7-18: Summary Of case SIS ......cccoriuiiiiriiiiiiiiieieiee ettt et 187
Figure 8-1: Summary of pattern matching analySiS.........ccceeeruieeeiniiieeeriiieer et 189
Figure 8-2: Maturity levels from industry laggards to industry excellence in SRM..............c......... 190
Figure 8-3: Refining best practice categories and elements................ceeoviieeriniiiiinieeeniiiee e, 192
Figure 8-4: Best practice elements and maturity levels of Bombardier............cccccoviiiiinniieiinnnnee.. 194
Figure 8-5: SRM assessment (example of Bombardier Hennigsdorf)............ccccceeniiiinniiciinnnnen. 200
Figure 8-6: Best practice model of SRM: a framework for manufacturing companies.................... 201
Figure 9-1: Maturity levels of SRM DSt PractiCes......cccouueeernimieiiiniiieeiiiiieen et 204
Figure 9-2: Sequence for SRM assessment and logical action plan...........cccoeecueeeeniieiiniiice e, 205
Figure 9-3: Striving for excellence in SRM: maturity levels ..........cccccoeriiiiiiiniiiiiniiiiiniiee e, 206

Figure 9-4: Best practices in SRM including maturity levels ............ccoeoviiiiiiiiiiiniiiiiiniiee e, 207



- XIII -

List of appendices

Appendix 1:
Appendix 2:
Appendix 3:
Appendix 4:
Appendix 5:
Appendix 6:
Appendix 7:
Appendix 8:
Appendix 9:

Appendix 10:
Appendix 11:
Appendix 12:
Appendix 13:
Appendix 14:
Appendix 15:
Appendix 16:
Appendix 17:
Appendix 18:
Appendix 19:
Appendix 20:
Appendix 21:

Supply disruptions from 2000-2012

List of Articles published in magazines and journals
Results of Phase I interviews

Phase I question list for research questions validation
Phase II question list after adjustment of research questions
Bombardier Procurement guide 2011

Case study questions in Phase III

Patterns matching results from Victall case in Phase III
Patterns matching results from Jupiter case in Phase III
Patterns matching summary

Best practice model in SRM, taking Bombardier as an example
Phase I: Extract from question list from candidate 1
Article extract from SCM Magazine

Supplier evaluation (PASE)

Summary of interviews from Phase II (I-IV)

Summary of interviews from Phase II (1.-10.)

Case study approach sequence

Best practice elements in SRM

Phase II: Extract from question list from candidate ZF
Phase I question list refining

Appropriateness of research questions



- X1V -

List of abbreviations and acronyms

AL Action learning
ALS Action learning set
ALSTOM Alstom Rolling Stock

APQP Advanced planning and quality process

AR Action research

BIC Best-in-class

BCL Business critical

BME Bundesverband fiir Materialwirtschaft, Einkauf und Logistik
BMW Bayerische Motorenwerke

BOS Bombardier Operating System

CAS Complex adaptive systems

CBC Clause by clause

CET Central European Time

CPO Chief Procurement Officer

DBA Doctorate in Business Administration

DR Doctor

EBIT Earnings before income tax

EUR Euro

FAI First article inspection

FOM Hochschule fiir Oekonomie und Management
GTC Global terms of condition

HS Hochschule

ILD Insitut fiir Logistik und Dienstleistungen
IPM Institut fiir Produktionsmanagement

IPM Institute for Purchasing and Marketing

IPO International Procurement Office (China)
IRIS International Railway Industry Standard

ISM Inside Supply Management

ISO International Organization for Standardization
KPI Key performance indicators

LCCS Low-cost country sourcing

LPSM Low performance supplier management

LTSA Long-term service agreement



- XV -

MBA Master of Business Administration

MELCO Mitsubishi Electric Corporation

MEP Material enhancement plan

MRS Market Research Society

NAFTA North American Free Trade Area

NCC Non-conformity costs

NCG Non-conforming goods

NPR Non product related procurement

OEM Original equipment manufacturer

OTD On-time-delivery

P Page

PAP Production approval process

PASE Panasonic Automotive Systems Europe
P2E Procurement to excellence

PHD Doctor of Philosophy

PPM Parts per million

QBR Quarterly Business Review

QCDSF Quality, cost, delivery and supplier financial health
RCA Root cause analysis

SBB Schweizerische Bundesbahn

SCIP Site continuous improvement plan

SCM Supply chain management

SEAP Supplier evaluation and approval process
SRM Supplier relationship management
SVME Schweizer Verband fiir Materialwirtschaft und Einkauf (Procure.ch)
THM Technische Hochschule Mittelhessen
UK United Kingdom

USCM Upstream supply chain management

VP Vice President

ZF ZF Friedrichshafen

8D 8D report



- XVI-

Abstract

Purpose/objectives: The research deals with establishing a best practice model in SRM for
manufacturing companies in the European transportation industry. The objective of the thesis is to
identify schools of thought in SRM, to highlight the causal factors for supply disruptions and to
outline how supply disruptions can be anticipated, managed and prevented. The identified best
practices shall be categorized and utilized to establish a best practice model for the respective sector.
The purpose is to show how supply chain resilience can be accomplished in global and complex

supply chains by means of proactive SRM.

Design/methodology/approach: The empirical part of the research has been conducted with a
qualitative and multiple approach over a period of more than two years. The paper examines best
practice elements through a systematic literature review combined with semi-structured interviews
involving senior managers in SRM in the European transportation industry. Two case studies have
been included for confirming or disconfirming the best practice elements. The empirical part has
been divided into four phases: (1) verifying or falsifying the appropriateness of the research
questions, (2) best practice identification and categorization, (3) confirmation or disconfirmation of

best practices in SRM, and (4) refining best practice elements.

Findings: The findings represent a significant contribution on how to deal with complex and global
supply networks. They will help researchers and practitioners faced with the task of setting up
supplier relationships. Furthermore, the findings can be applied when establishing an overall best

practice framework and SRM model.

Research limitations/implications: The research focuses on establishing a best practice SRM model
for multinational manufacturing companies in the European transportation industry. The model has
not yet been implemented. Therefore, implementation and application to other industries will have to

be the subject of further research.
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Synopsis

The European transportation industry is currently faced by fierce competition inside and outside
Europe, mainly Asia. This is forcing manufacturing companies to concentrate on core competencies
and to transfer the production of components, goods and services to external suppliers (Hamm, 1998;
Aberdeen group, 2006; Harland et al. 2003). The number of value-adding activities has decreased
constantly and now lies between 20 and 30 per cent in this industry (Dyer, 1996; 2000). Such a
development has had a great influence on the structure of supply chains and supplier relationships.
Supply chains (the terms “supply chains” and “supply networks” are used synonymously in the
literature) have become more complex and international, as pointed out by several authors (Harland
et al., 2003; Aberdeen group, 2006; Bozhard et al., 2009). Christopher and Peck see the level of
complexity increasing in the upstream supply chain management of manufacturing companies in the
European transportation industry, a trend which is characterized by the growing transfer of activities
to suppliers, high numbers of supply chain layers (tiers), and the ongoing globalization of supply
chains (Christopher & Peck, 2004). As a consequence, vulnerability and risk exposure have risen
significantly. The rapid increase in supplier activities directly affects supplier relationship
management (SRM), as emphasized by Emmett and Crocker (2009). In recent years, many
companies have reduced their value-adding activities and implemented efficiency-oriented cost
reductions, e.g. outsourcing, single sourcing, low-cost country sourcing, platform concepts, lean
management, design-to-cost approaches (Aberdeen group, 2006; Giirtler & Spinler, 2010). SRM has
become more important in core and peripheral business areas (Trkman & McCormack, 2009) and is
aimed at building resilient supply chains (Christopher & Peck, 2004). Resilience is based on being
able to anticipate, manage and prevent supply chain disruptions at an early stage (Christopher &
Peck, 2004). On the other hand, supply risks have risen due to increased dependency on supplier
networks (Kersten et al., 2008). In their research “An Empirical Analysis of the Effect of Supply
Chain Disruptions on Long-Run Stock Price”, Hendricks and Singhal (2005) found out that
enterprises without operational slack and redundancies in their supply chains experience negative
stock effects. The authors revealed the tremendous impact of supply chain disruptions on stock price
performance and shareholder value. Supply disruptions can easily lead to high recovery cost, waste
and sharp decreases in sales, as pointed out in the present study. External customers become
dissatisfied and internal core functions (e.g. assembly) are disturbed. In most cases, supply
disruptions have negative impacts on brand image, sales figures and the company’s own financial
situation (Haslett, 2011; Jing, 2011; Grant, 2010; Connor, 2010; Trkman & McCormack, 2009;
Blackhurst, 2008; Kumar, 2001; Tomlin, 2006). Although literature is already available on the topic,

both top management and academia underline the need for a more holistic approach towards SRM
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(Narasimhan & Talluri, 2009). Several authors point out that there is a discrepancy between the
proactive role of SRM in complex and global supply networks and the traditional view of how to
deal with suppliers (Aberdeen group, 2006). Christopher and Peck stress that supply chain resilience
and SRM is a relatively new and still largely unexplored area of management (Christopher & Peck,
2004). Supply chain risks have mainly been investigated on the direct level of tier-one relationships,
but consideration has not been fully extended to subsuppliers, i.e. tiers one, two, three and beyond
(Harland et al., 2003). This study therefore seeks to address these concerns by identifying the schools
of thought in SRM and supply networks, by outlining risk factors for supply chain disruptions, by
investigating how disruptions can be anticipated, prevented and managed, and by showing best
practices in SRM in manufacturing companies in the European transportation industry. Finally, a best
practice model has been developed which can be applied to other manufacturing companies in their
respective industry. The doctoral thesis is subject to certain limitations. The research area covers
multinational manufacturing companies in the European transportation industry, with a focus on the
railway, automotive and truck sectors. The study is restricted to supply chains with tier one, tier two
and tier three companies and focuses on module, systems and components suppliers. The supply of
these modules, systems and components is linked to certain phases and processes of the value stream
of the buying company, including supplier selection, launch, production and after-market stages. The
typical challenges and issues dealt with in the existing literature are in themselves very similar and

raise the following questions (Bennett & O “Kane, 2006; Aberdeen group, 2006):

I.  What are the beliefs, policies and values of your SRM? What is your school of thought in terms
of supply networks, i.e. collaborative, keiretsu or supply networks as complex adaptive systems
viewpoint or others?

II. What are risks and causal factors for supply disruptions?

[II. How can supply disturbances and disruptions be anticipated, managed and prevented?

IV. What are the best practice elements, milestones and development steps of SRM in manufacturing

companies in the European transportation industry? Can you give examples?

The empirical part of the research took place in the transportation sector, since the author himself is
employed in a manufacturing company in the European transportation industry (Bombardier
Transportation). He therefore has extensive access to data and experts. The interviews with the

practitioners raised the following issues:

1. How can supply disturbances and disruptions by avoided by means of SRM?

2. How to recognize supply disruptions at an early stage?
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How is SRM linked to the corporate strategy and integrated in corporate management?
What are the company’s policies on SRM?

How is SRM organized?

Who is responsible for SRM?

How are information systems used in SRM?

How is SRM performance measured?

O © N N kAW

What are the key performance indicators (KPI) for SRM?

10. What are the values and policies on SRM, and how does SRM add value to the organization?

In accordance with pragmatic interpretivist epistemology, the intention was to apply a pragmatic and
qualitative research regimen, including interviews and a case study approach coupled with an
ongoing literature review. Interpretivisim assumes that scientific investigation on SRM has real,
manipulable, internal mechanisms that can be actualized to produce a particular result (Burrell &
Morgan, 1979). In this context, SRM needs to be interoperable, dynamic and situative. Scientific or
interpretivismis therefore to be considered as a suitable basis and appropriate perspective for deriving
a SRM best practice model, as proposed by Pawson (2006). In contrast to the positivistic or
interpretivist’s viewpoint, interpretivismfocuses on meaning and tries to understand SRM. The
doctoral study has spanned a period of more than three years and the empirical component of the
research has been conducted over four phases in a time period lasting more than 24 months. The four

phases comprise the following aspects:

Phase I: verifying appropriateness of the research questions and making necessary adjustments,
Phase II: identifying and categorizing best practices through systematic literature review and semi-
structured interviews,

Phase III: case study approach, confirming or disconfirming best practices in SRM through pattern
matching, and comparing case study results with Phase II results,

Phase IV: refining best practice elements in SRM in manufacturing companies in the European

transportation industry and establishing a best practice SRM model.

The complete doctorate, including research on SRM, had been scheduled prior to enrolment for the
duration of three to four years. Enrolment into the doctoral programme of the University of
Gloucestershire started at the end of 2009, followed by residential weekends concerning four
modules (“systematic literature review”, “methodology and methods”, ‘“action research”, and
“professional reflective practice”) which took place in Munich (Germany) and Cheltenham (Great

Britain). After passing all of them, the research degree form (RD1) was submitted in 2011/2012 to
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obtain official approval to proceed with the research and to enter the research phase in summer 2012.
Any ethical issues and aspects of data handling or storage which arose during the research have been
considered and addressed. The research has been conducted according to the guidelines of “The
University of Gloucestershire’s Handbook of Research Ethics (2008)”. A copy of these guidelines
was offered to all participants on request. Full compliance with the rules of ethics ensures that the
thesis reports data, information and results honestly, while avoiding bias in the interpretation of the
data analysis. All data arising from the empirical part of the interviews as well as any other data are
stored safely on the researcher’s personal computer. Interview data will be destroyed after approval
of the thesis by the University of Gloucestershire. It was pointed out to all interviewees that the
author expected this research to contribute both to general theory and to managerial practice within
the industry. Phase I lasted three to four months. With the help of interviews with management
experts in the European transportation industry, it was possible during this time to confirm the
appropriateness of the research questions and to determine the contribution the thesis would make to
managerial practice within the industry. The interviews also served as a pilot phase for later
interviews in Phase II. Five experts from SRM-related areas with experience inside and outside
Bombardier Transportation were interviewed in semi-structured interviews. Rich data were generated
with which to address the research questions. The interview results enabled the author to prioritize
research objectives, support potential adjustment or revision of the research questions, and
incorporate additional aspects. The appropriateness of the research questions and their importance for
science and managerial practice have been mostly confirmed. On three occasions, appropriateness or
contribution to managerial practice could not be fully confirmed, so that it was necessary to adjust
the research questions in these cases. After adjustment of the questions, the question list, sequence of
questions and research prioritization were confirmed. Phase II took ten to twelve months and was the
longest of all the phases. This stage deals with responding to the research questions in Phase I and
thus makes up an essential part of the thesis. In Phase II the author addresses the research questions
by identifying schools of thought in SRM, by outlining risk factors for supply chain disruptions, by
investigating how disruptions can be anticipated, prevented and managed, and by showing best
practice elements in SRM. A qualitative and multiple approach, including an ongoing systematic
literature review and semi-structured interviews, was considered to be the most appropriate research
methodology in this phase. With the help of the literature review and the ten interviews with senior
managers in the respective industry, it was possible to disclose different schools of thought and a
number of risk factors for supply chain disruptions. All in all, Phase II provided the basis for
inductively identifying, clustering and categorizing best practice elements of SRM in manufacturing
companies in the European transportation industry. Phase III lasted three to four months. Two in-

depth case studies in the respective industry were used to confirm or disconfirm best practice
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elements in SRM. The pattern-matching technique was applied in the case studies as an analysis tool
(Yin, 2009; p. 38). Best practice elements from Phase II served as a template with which to compare,
confirm or disconfirm the empirical results of the case studies in Phase III. Two SRM-related
projects involving supply chain disruptions and mitigation activities were chosen for the purpose of
confirmation or disconfirmation. The two case studies were taken from two separate and independent
locations within Bombardier Transportation in Europe, whereby the second case study served as
replication. Yin stresses that cross-case analysis is more effective than using only a single case study
(Yin, 2009; p. 140). Each case study involved five semi-structured interviews with the senior
management of relevant SRM functions and, additionally, five interviews with the operational
project members in order to underline the respective validity. A matrix of categories similar to those
identified and defined in Phase II was used for comparing, confirming and disconfirming the
elements in Phase III. Interview protocols were transcribed for data analysis and confirmation. In
order to reduce data and cluster the collected data, the findings were allocated to the generated
categories of best practices. Phase IV lasted three to four months. It was the last of the four stages of
empirical research and served to refine the best practice elements and establish the best practice
model. Data were transcribed from the interview protocols and reduced by applying category-related
best practices. The majority of the elements were confirmed, only a few had to be adjusted. No
element had to be disconfirmed. The research helped to identify various schools of thought, define
and classify causal factors for supply chain disruptions, examine how supply chain disruptions can be
anticipated, managed and prevented, and showed best practice elements of SRM. The systematic
literature review identified three schools in SRM: (1) collaborative supply networks; (2) keiretsu
supply networks; (3) complex adaptive supply networks. Whereas traditional paradigms consider the
SRM function only as a peripheral function to ensure timely deliveries at the lowest possible cost
(Bennet & O“Kane, 2006), the three identified schools focus on partnership and fairness (Hamm,
1998). Even though the literature review identified three schools of thought in SRM, the majority of
companies involved in the research strive for a collaborative approach (Christopher & Peck, 2004);
just a few companies have a keiretsu-focused approach within their supply network (Liker, 2005).
The classification of risk factors and causes for supply disruptions, e.g. external (macro-risks like
natural disasters) or internal (micro-risks like internal supply chain vulnerability), raises the question
of how to anticipate such incidents (Aberdeen group, 2006). One possibility would be to identify best
practice elements. Most elements emphasize proactive measures, tools and processes. They could be
linked to certain patterns and behaviours in the respective company. The best practice elements

comprise in total 15 elements:

1. Corporate strategy
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Organization

Supplier selection
Supplier co-operation
Supply chain visibility
B2B collaboration
Cost transparency

Risk management

A T A L o

Demand scheduling and production system

[a—
o

. Supplier quality performance

—_
—_

. Supplier academy

[a—
[\

. Global sourcing

[a—
(98]

. Claims management
14. Dual source paradox

15. Qualitative investigation of supply chain discrepancies

The research helped to establish a best practice model (see figure next page), including the
development phases from baseline to industry excellence for the identified elements and categories.
The best practice categories in Appendix 18 were clustered in levels: low maturity (industry laggard),
medium maturity (industry standard), high maturity (industry best practice), highest maturity

(industry excellence) —see figure below.

Maturity levels of SRM best practices

continuous improvement

Industry
definition
Industry laggards Industry standards Industry hest practices  Industry excellence
of companies
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This model will explicitly help manufacturing companies to determine where their own organization
stands and what measures they should take to achieve the best practice or industry excellence level,
as shown below. The research and the developed best practice model have certain limitations. The
doctoral study is limited to the transportation industry. In addition, interviews have been undertaken
in multinational manufacturing companies in the European transportation industry. Therefore, results
are applicable to the transportation industry and multinational companies. The best practice elements
and the established model have not yet been implemented in managerial practice, so they still have to
be proved via separate research. The proposed framework is meant to be a guideline in SRM with a
focus on proactive measures. Action research was not considered, but it could also be a suitable
qualitative and interventionist approach (Gummesson, 1990). Areas for further research have been
discussed in the doctoral thesis. The best practice model needs empirical confirmation. Therefore one
logical plan would be to apply the best practice elements and the model to a manufacturing company
of the respective industry for testing purposes. The following questions would have to be answered:
“Where are we now in terms of SRM?”, “Where do we need to be?’, “How do we achieve this?”,
and “Where will we be after implementation?”. First of all, a manufacturing site, e.g. Crespin
(France) or Derby (UK), has to be chosen for carrying out the assessment. Step 1 would involve
determining the extent to which best practice elements are installed. For this purpose, a gap analysis
of SRM best practices can be carried out by means of self-assessment or assessment by auditors. This
would last for a period of three to four months. Based on the result of the assessment, a plan would
be made, including actions and implementation timing. Implementation could be realized with an

interventionist approach, which would probably take six to twelve months.

Steps for SRM best practice model implementation

Step 1 Step 2 Step 3 Step 4
SRM SEM SRM SEM
Self asgsessment & priorities objectives & implementation
gap analysis action plan & improvement
Where are we in SRW? Where do we need to be? How do we achieve this? Where did we arrive?
+ assess maturity level in + define SR priornities + set objectives and +implementation of
each category + determine what priorities timing action plan to benchmark
+identify best practices contribute to the + detailed action plan + verfication of action
organizational’s cbjectives « determination of plan implementation

measurables

coamee v omend
by
tetuna

= DD
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A crucial part of the assessment (step 1) would be to evaluate each best practice element in terms of
maturity level (from industry laggards to industry excellence) with a view to achieving the optimum
result. After the assessment stage, priorities (step 2) and a clear and logical plan (step 3) should be
made to implement the best practices into the respective company. Whereas some practices might
take longer to implement and even trigger resistance within corporate management, other principles
could be introduced within a shorter time frame. An examination after implementation (step 4) is
necessary to verify that actions have been implemented. Resistance could arise insofar as both the
collaborative and the keiretsu model require considering suppliers as equal partners with the same
rights (Behrendt, 1996; Ellram & Cooper, 1990). Traditionalists are not yet treating suppliers as
equal partners at this stage (Glickmann & White, 2006). Moreover, establishing SRM functions
requires certain resources, which might be rejected due to budgetary constraints (Helmold, 2011).
The interviews in Phase II revealed that best practice companies assign former line functions to the
responsibility of SRM managers, since they have experience in dealing with supply networks on a
tier-one, tier-two and tier-three basis. After a final review, the results of the action research could be
used for further refinement of the best practice model in SRM. Another area of research might be to
evaluate the application of the best practice model in other industries (e.g. manufacturers of
electronics or machinery), and even the service sector. Especially companies which have outsourced
a large part of their products to global supply networks would benefit from such research. All in all,
it is evident that proactive SRM requires a set of principles: 1) SRM best practices are dependent on
a multilayer approach, involving not only tier one, but also tiers two and three; 2) SRM has to be
integrated into corporate management and corporate strategy. Objectives have to be communicated
and cascaded throughout the organization to make the introduction and execution of proactive SRM
possible; 3) advanced and innovative SRM management needs standardized tools and processes; 4)
best practice companies have sophisticated B2B platforms in terms of quality, cost and delivery; 5)
SRM activities have to be sustainable and long-term; 6) there must be a collaborative approach,
including strategic alliances with suppliers. These activities have to be organized centrally; 7) there
has to be a single point of contact to the supplier; 8) performance indicators have to be mutually
agreed upon and may comprise hard and soft factors. Assessment criteria should include quality, cost,
delivery and technological aspects; 9) there must be supplier academy or training center, which also
includes coaching suppliers. All these principles should be combined with a philosophy of continual
improvement (10), thus creating the tenth principle in achieving a best practice model in SRM.
Companies that want to gain competitive advantage over their rivals through best-in-class SRM must
implement the ten principles and adopt a collaborative approach in dealing with their supply base.

Thus, it is possible to gain a competitive advantage by managing the supply base appropriately. The
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research journey is not yet over, the present and future will show when and where the research

journey will continue.



1. SRM in the European transportation industry

1.1 Introduction

The European transportation industry is a growing industry and exceeds five percent of the gross
value adding activities of the gross domestic product (GDP) of the European Union (EU). With a
total amount of EUR 533 billion of gross value adding activities, the transportation sector is one of
the largest in the European Union as outlined by the European Commission (2012). Figure 1-1 shows
the percentage of mode of transport in the 27 countries of the EU for the European transportation
industry from 1995 and 2010. The car, bus and railway sectors amount to approximately 90 percent
of the transportation sector. Even though the form of passenger cars slightly decreased to 71 percent
in 2010, it is still the dominating form of transportation in the EU, followed by the railway, tram,
metro and bus sector. The air, personal two wheel (P2W) and sea transportation forms amount to 10
percent. Employment in the transportation sector in 2009 and 2010 amounted to approximately 11
million people, which is the equivalent of more than five percent of the total workforce in the

European Union and its 27 members.

Figure 1-1: European transportation industry figures
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More than 65 percent of them worked in areas related to transportation and 22 percent in
warehousing, supporting and other transport activities, such as cargo handling, storage and
warehousing. The remaining 17 percent work in other related areas to the European transportation
industry such as postal and courier activities. The report of the European Commission (2012) points
out that European transportation industry will be growing in the next years. The commission also
stresses also that the transportation sector is facing new and emerging challenges that will
dramatically reshape the transportation priorities and needs. The report highlights that the challenges
derive from the impacts of major trends like the ongoing globalization, the climate change, the
changes in the cost of fuels, new technologies, and from domestic trends, such as changing
demographics and lifestyle expectations. These challenges will result in a drastic change from fuel
consuming passenger transportation to energy efficient mass transportation forms like railway, tram
or metro (European Commission, 2012). These trends have influences on the future needs and shapes
for transportation forms, thus sustainably affecting manufacturing companies in the relevant industry
(European Commission, 2010). Organizations like the Commission or the Roland Berger Strategy
Consultants show in their studies an ongoing trend towards globalization, specialization and the
concentration on core companies in manufacturing companies in the respective environment (Roland
Berger Strategy Consultants, 2012; European Commission, 2010). Authors also point out, that there
is a potential for new research, which incorporates the mentioned aspects and which explores these
trends and changes more in detail in the European transportation industry. (Rondinelli & Berry,
2000; European Commission, 2012; Roland Berger Strategy Consultants, 2012). Research will
sustainably help to ensure that practitioners and academics in the transportation industry are
equipped with the tools to deal with future challenges facing the industry over the next 30 to 40 years
(European Commission, 2012). The globalization of economic activities and the gradual
liberalization of the transport market throughout the European Union have led to changes in the
business dynamics and structure of the sector of the European transportation industry. The European
Commission outlines, that the environmental aspects of transport have become a priority in the
development of policies and regulations for the transportation industry. The movement into the
direction of more environmentally sustainable solutions is seen in promoting rail transport as a
substitute for road transportation and passenger cars as manifested by the Roland Berger Strategy
Consultants (2012). The same report also shows a steady growth in this industry in Europe. The
accessible market volume in Europe will grow by more than two percent each year and with
incoming orders worth EUR 45 billion in Europe, showing the largest growth in the European
railway industry. Existing literature and case studies give a strong case in supporting the predicted
future scenario (Cantos & Maudos, 2001). The European railway industry is with an outlook of more

than 60 percent or EUR 21 billion in 2013 the largest industry compared to regions in the North
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American Free Trade Area (NAFTA), Asia-Pacific and other areas as shown in the Figure 1-2.
(Bombardier Transportation, 2010)

Figure 1-2: European railway industry (in billion EUR)

15

in billion EUR

2009 2010 2011 2012 2013

O Cthers ENAFTA O Asia Pacific B Eorope

Source: Bombardier Transportation, 2010

1.2 Bombardier and the European transportation industry

Bombardier Transportation (Bombardier), in which a large part of the empirical research has been
conducted, is a global transportation company with 69 production and engineering sites in 23
countries, and has a worldwide network of service centres (Bombardier Transportation, 2010). It
operates two industry-leading businesses, i.e. aerospace and rail transportation systems. The number
of employees working in design and manufacturing sites exceeds 65,000 in these two sectors. The
transportation sector is the largest with approximately 53 percent. Bombardier is regarded as the
global market leader in modern rail transportation technologies and has its headquarters in Berlin
(Germany) since 2002. Bombardier is one of the key players of the internationally leading German

rail industry. With a market share of around 20 percent and a turnover of US$ 9.1 billion and 65
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percent of this turnover from activities in Europe (see Figure 1-3), Bombardier is the global leader in
rail technology (Bombardier, 2010). The company has a global and European presence with a
network of world wide operations. Even though Bombardier has several European manufacturing
sites in Great Britain (Derby), the Czech Republic (Ceska Lipa), France (Crespin), Belgium (Bruges)

or Austria (Vienna), there is a concentration of assembly locations for trains, trams and metros in

Germany.
Figure 1-3: Bombardier revenues by geographic and market segment
Total revenues of about US$ 9.1 billion
Revenues by geographic segment Revenues by market segment
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Source: Bombardier Transportation, 2010.

Specialized on mass transit, regional and mainline trains are the sites in Hennigsdorf near Berlin,
Aachen and Gorlitz. The site in Bautzen is a centre of expertise for trams while Kassel is specialized
in locomotives. Bogies development and production takes place in Siegen. Propulsion and control
systems in Mannheim and the development of rail control solutions in Brunswick round off the broad
portfolio of rail transport technology of Bombardier Transportation in Germany. More than 50
percent of the engineering and production work is exported to customers around the world,
increasingly to emerging markets like China and Asia. Even though the railway sector is growing,

many authors highlight that the railway industry has overcapacities in manufacturing resources and
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sites (Bombardier Transportation, 2010). This is visible through the closure of certain factories and
downsizing activities in Europe like the sites Aachen, Salzgitter and Gorlitz. Figure 1-4 shows an
overview of railway manufacturers in the transportation industry (Bombardier Transportation, 2010)
including Bombardier, Alstom, Siemens, Hyundai Rotem, the Japanese conglomerate of Hitachi,
Kawasaki and Mitsubishi, the Chinese companies CNR and CSR, the Spanish CAF and Stadler
(Bombardier Transportation, 2010).

Figure 1-4: Overview of railway companies in European transportation industry
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Source: Bombardier Transportation, 2010.
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1.3 SRM in the context of global and complex supply networks

Fierce competition in the transportation industry forces manufacturing companies to follow the
global trend to become more efficient, by specializing in core competencies, radically re-shaping the
environment of the upstream supply chain management (Aberdeen group, 2006). Figure 1-5 depicts
the supply chain management (SCM) in relation to the supply and demand sides (Slack, 1995; p.
512). Several authors point out that supply networks or supply chains, the terms supply chains and
networks are used synonymously in literature, have become more complex and international
(Aberdeen group, 2006; Bozhard et al., 2009). Bozhard et al. (2009) describe complexity as being a
general trend in the upstream supply chain management, i.e. growing transfer of products, services
and activities to suppliers, increase in number of supply chain layers (tiers), and the

internationalization of supply chains.

Figure 1-5: SRM in the context of the upstream supply chain management

Supply chain management (SCM)

Tier 3 Tier 2 Tier 1 Tier 1 Tier 2

A\
k] me A
A —/ =

< > < >

supply side demand gide

upstream supply chain management downstream supply chain management

SRM including tier one, two and three

Source: adapted from Slack et al., 1995; p. 512.

As a result, the vulnerability and exposure to external disturbances arising from supply risks have
grown significantly (Trkman McCormack, 2009; Zsidisin, 2003). Dyer (1996; 2000) and the
Aberdeen group (2006) observed that companies are specializing in their key processes and products,

thus concentrating on core competencies. In many cases, the activities carried out by the organization
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itself account for only 20 to 30 percent of its total performance (Bozhard et al., 2009). The growth of
supplier activities directly affects the supplier relationship management (SRM), as emphasized by
Emmett and Crocker (2009). In recent years, many companies have reduced their value-adding
activities and implemented efficiency-oriented cost reductions, i.e. outsourcing, single sourcing, low-
cost country sourcing, platform concepts, lean management or design-to-cost approaches (Aberdeen
group, 2006). As a consequence, SRM has become more important in core and peripheral business
areas (Trkman & McCormack, 2009) and is aimed at building resilient supply chains (Christopher &
Peck, 2004). Resilient supply chain is referred to as the anticipation, management, prevention of
supply chain disruptions and mitigations at an early stage (Christopher & Peck, 2004) as with the
increased dependency on supplier networks (Tang, 2006; Kersten et al., 2008; Tomlin, 2006) supply
risks have increased, too. Examples in literature of supply disruptions led to high recovery cost,

waste and sharp decreases in sales, as shown in the following Table 1-6 (see also Appendix 1).

Table 1-6: Examples of supply disruptions

Year Description Source

2011 Deficient electrical parts caused passengers to stay in Eurostar train Haslett, 2011
overnight.

2011 China’s new high-speed rail plagued by power outages caused by Jing, 2011
malfunctioning electrical appliances and overvoltage.

2010 Honda recalls 437,000 cars due to potential faults in airbags. Airbag Grant, 2010
supplier faced quality problems.

2009/2010 World-wide recalls for major car lines by Toyota due to defective Connor, 2010
component and systems supplier (floor mats).

2008 Module and component supplier Plastech went into receivership (Chrysler). Trkman &
This led to temporary shutdown of Chrysler factories. McCormack, 2009

2007 Toyota Motor Corporation halted production in all Japanese factories due Blackhurst, 2008

to an earthquake that severely damaged Riken as the major parts supplier.

2001 Ford Motor Company spent 2.1 million USD to replace defective tires from Kumar, 2001

Firestone. 14.4 million tires were recalled.

2000 Lightning caused a fire that shut down the Philips semiconductor factory in Tomlin, 2006

Albuquerque, thus causing shortages of components for several industries.

Source: Haslett, 2011; Jing, 2011; Grant, 2010; Connor, 2010; Trkman & McCormack, 2009; Blackhurst, 2008;
Kumar, 2001; Tomlin, 2006.

Customers were dissatisfied, which had negative impacts on brand image and sales, as shown by

supply disruptions and incidents (Haslett, 2011; Jing, 2011; Grant, 2010; Connor, 2010; Trkman &
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McCormack, 2009; Blackhurst, 2008; Kumar, 2001; Tomlin, 2006). Hendricks and Singhal (2005)
identified that enterprises without operational slack and redundancies in their supply chains
experience negative stock effects. They revealed the tremendous impacts of supply chain disruptions
on stock price performance, shareholder value and profitability (Hendricks & Singhal, 2005). In
addition, disruptions caused by suppliers can also impact the image of a company as shown by the
worldwide recall actions of cars to the dealers due to faulty parts by Toyota in 2010 (Connor, 2010).
Although literature is already available on the research topic, several authors point out the need for a
more holistic approach (Narasimhan & Talluri, 2009; Nishat & Ravi, 2006; Choy et al., 2003). There
is a discrepancy between the proactive role of SRM in complex and global supply networks and the
traditional view of how to deal with suppliers (Christopher & Peck, 2004; Aberdeen group, 2006;
Giirtler & Spinler, 2010). SRM and Supply chain resilience is a rather new and still a largely
unexplored area of management (Christopher & Peck, 2004). Supply chain risks have been
predominantly investigated on the direct level of tier one relationships, but consideration has not
extended to that of the sub-suppliers, i.e. tiers one, two, three and beyond (Harland et al., 2003).
Moreover, best practice suggestions in SRM in the relevant industry are not available in literature
(Harland et al., 2003; Giirtler & Spinler, 2010). This research seeks to address these concerns by
examining risk factors of supply chain disruptions, by investigating how disruptions can be
anticipated, prevented and managed and by identifying the best practice elements of SRM in
manufacturing companies in the European transportation industry. All this leads practitioners and
academics in manufacturing companies to avoid these negative incidents throughout the supply
chains by developing preventive actions and by identifying best practice elements for SRM (Giirtler
& Spinler, 2010). The typical challenges and issues described in the existing literature raise the
following questions as outlined by several authors (Tang, 2006; Cohen & Kunreuther, 2007; Seuring
& Miiller, 2008; Bozhard et al., 2009; Dust et al., 2010; Giirtler & Spinler, 2010):

I.  What are the schools of thought in SRM?
II.  What are the causal factors for supply disruptions?
II. How can supply disruptions be anticipated, managed and prevented?

IV. What are the best practice elements in SRM?

This thesis seeks to address these issues and to find answers to the questions in the respective field.
The research will therefore represent a major contribution to science and managerial practice, as
existing research in SRM does not suggest best practices in SRM and as it is limited to a more

narrow view on how to create a resilient supply chain in global and complex supply networks. The
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following chapter two will highlight certain limitations, the objectives, the sequence, the research

plan and additional aspects of importance for this thesis.
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2. Scope of research and definition of terms

2.1 Definition of terms and limitations

This doctoral thesis on creating a best practice model for SRM in manufacturing companies of the
European transportation industry has certain limitations. SRM deals with the relationships to
suppliers and the respective supply chains or supply networks as defined by various authors (Emmett
& Crocker, 2009; Johnson et al., 2006). Supply chains and supply networks are used in literature
synonymously and incorporate in this thesis the supply of raw materials, components, systems and
modules to manufacturing companies and original equipment manufacturers (OEM) in the European
transportation industry (Dyer, 2000). The different supplier layers are called “tiers” in literature and
managerial practice as shown in Figure 2-1 (Blokdijk & Von Emero; 2008; Christopher, 2005). The
doctoral thesis is restricted to supply chains on tiers one, two and three and focuses on modules,
systems and component suppliers. The supply of these modules, systems and components is linked to
certain phases and processes of the value stream of the buying company, the OEM, as displayed in

the same figure (Emmett & Crocker, 2009). These processes are:

e supplier selection process
e launch and pre-production process
e production process

e after market process

These four phases include SRM activities during the supplier selection process, the supplier launch
activities, also called pre-production in managerial practice, supplies during the own production and
the after market activities of suppliers (Tan, 2001). It is the responsibility of the procurement or SRM
function to shape supply networks designs with on time deliveries at the highest quality and the
lowest total cost and the optimal structure given in order to secure supply chain resilience (Emmett &
Crocker, 2009). Practical applications for network optimization include the manufacturing site
selection, capacity utilization, and product allocations to suppliers as recommended by Behrendt
(1996). Moreover, the supplier selection and the shaping of global supply chains include the logistics
centres and warehouse site selection, number and size of locations. The dotted line shows the
limitations of the thesis including manufacturing companies within the European transportation
industry, the tiers one, two, three, and the relevant phases from supplier selection to the after market.
This research aims at addressing these aspects by defining best practice elements of SRM in

manufacturing companies in the European transportation industry, by identifying macro and micro
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root causes for non resilient supply chains or delivery disruptions and by giving recommendations
how disruptions can be anticipated, avoided or mitigated (Bennett & O “Kane, 2006; Rao & Goldsby,
2009; Narasimhan & Talluri, 2009). Authors point out that the layout and shape of supply chains or
supply network within the last decade have been subject to significant changes in terms of total
numbers of involved chains and nodes (Aberdeen group, 2006). Also, the distances and the cross
border movements have been increased due to liberalization of global markets (Christopher & Peck,

2004; Roland Berger Strategy Consultants, 2012).

Figure 2-1: Scope and limitations of doctoral thesis

Limaitations to the research
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Source: Limitations on research in SRM - adapted from Slack et al., 1995.

This thesis is limited to supply networks and its supplier relationships with manufacturing companies
in the European transportation industry. The study is executed within manufacturing companies of
this sector and limited to the automotive, truck and railway areas. Interview candidates and senior
managers in the field of SRM participating in this research are mostly employed in multinational
companies, so that the application to small-medium size enterprises (SME) needs further

investigation in a future and separate thesis. For validation and adjustment of research questions in
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Phase I, senior managers from Bombardier with experience inside and outside the company have
been interviewed. The systematic literature review in Phase II is based on limitations in terms of
population, date and other criteria. These limitations have been displayed in the inclusion and
exclusion criteria as recommended by Fink (2010). Additionally, Phase II comprises interviews from
senior managers in SRM related areas of manufacturing companies in the relevant industry. These
interviewees have been selected by their experience and work area. Phase III targets to confirm or
disconfirm the results from the previous stage by two case studies. As final stage, Phase IV confirms,
disconfirms and refines the theory and best practice elements, which have been identified in the

previous phase.

2.2 Research sequence of this thesis

Chapter one starts with the introductory part of the research topic and field, including the outline of
the research purpose and objectives within the European transportation industry. In this context, the
railway industry and the company Bombardier, in which a large part of the field research of this
thesis takes place, are described (Roland Berger Strategy Consultants, 2012). The same section
outlines the challenges in globalized and compound supply networks, followed by the scope of the
thesis, the definition of terms and limitations of the research in chapter two (Zsidisin, 2003) . Chapter
two outlines the need for a broader view on SRM and its management of suppliers, including
proactive and preventive measures (Cavinato, 2004; Bozhard et al., 2009). Chapter three describes
the ontological viewpoint and the reflective professional practice of the author. This section
highlights important aspects and people of influence for the research activity and study. It also
highlights the reflectional practice of the past, the present and the future. Chapter three explains in
detail, why there has been a change from a positivist to a pragmatic interpretivist. The next chapter
four outlines the research methodology and research methods. A qualitative and multiple methods
approach has been applied, involving an ongoing systematic literature review, semi-structured
interviews and two case studies. Even though, qualitative methods show weaknesses according to
critics, there are many researchers who recommend the usage of qualitative methods rather than
quantitative ones (Yin, 2009). The same chapter is giving the reasons why qualitative and multiple
methods approach has been chosen. Chapter five starts with Phase I and the confirmation,
disconfirmation and refinement of research questions (Remenyi et al., 2003). For this purpose, five
semi-structured interviews with senior management in SRM have been conducted. The generic and
specific research issues addressed in literature and managerial practice have been confirmed or
disconfirmed through this step. Where necessary, adjustments to the research questions have been

made. Chapter six covers field research including an ongoing systematic literature review and the
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interviews (Phase II) with some ten senior managers in manufacturing companies in the
transportation industry in Europe. In this chapter, it has been intended to identify answers on the
generic and specific questions. It has been targeted to show schools of thought in SRM, causal
factors for supply disruptions, measures how to anticipate, manage and prevent supply disruptions
and to identify best practices. Categories of best practices in SRM in the respective industry have
been defined in this chapter. The next chapter seven has confirmed and disconfirmed the findings of
best practices by a case study approach within Bombardier (Phase III). Two in depth cases have been
applied to validate or adjust the aspects which were identified in Phase II. The pattern matching
technique has been chosen as suitable method to compare the findings of literature review and
interviews with the findings in the case study review. After confirmation or disconfirmation, chapter
eight (Phase IV) has refined the findings, how companies in the European transportation industry can
apply best practices in SRM in that way to create a resilient supply chain. The conclusion in chapter
nine has given logical implications to the research as well as limitations by establishing a best
practice model of SRM for manufacturing companies in the relevant industry. This section has
provided clear recommendations how manufacturing companies in the analyzed industry must
implement strategies, processes or tools in order to have a best-in-class SRM. Finally,
recommendations of future research areas in the scrutinized industry have been outlined in the same

section.

2.3 Proactive measures versus reactive measures in SRM

In today’s uncertain and turbulent markets, supply chain vulnerability has become an issue of
significance for many companies (Christopher & Peck, 2004; Giirtler & Spinler, 2010). As supply
networks and supplier relationships become manifold due to global sourcing and the continued trend
to become leaner, supply chain risks increase (Harland et al., 2003). The challenge to business today
is to manage and mitigate that risk through creating more resilient supply chains (Nishat & Ravi,
2006). Supply chain managers strive to achieve the ideals of fully integrated efficient and effective
supply chains, capable of creating and sustaining competitive advantage (Christopher & Mangan,
2005). To this end they must balance downward cost pressures and the need for efficiency, with
effective means to manage the demands of market-driven service requirements and the known risks
of routine supply chain failures. Better management and control of internal processes together with
more open information flows within and between organizations can do much to help (Hittle &
Leonard, 2011). However, in an age of lengthening supply chains serving globe-spanning operations,
recent events around the world have provided frequent reminders that we live in an unpredictable and

changing world (Giirtler & Spinler, 2010). Natural disasters, industrial disputes, terrorism, not to
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mention the spectre of war in the Middle East, have all resulted in serious disruptions to supply chain
activities. In these situations reactive business practices as usual are not an option as outlined by
Hittle and Leonard (2011). Modern commercial supply chains are in fact dynamic networks of
interconnected firms and industries. No organization is an island and even the most carefully
controlled processes are still only as good as the links and nodes that support them. Effective
business continuity plans enable users to assess the vulnerability of the company to supplier and
manufacturing operations failures, logistics failures, workforce unavailability, and information and
technology disruptions (Rao & Goldsby, 2009; Giirtler & Spinler, 2010). They also help create
accurate what-if scenarios and assess the capability to respond to disruption (Dust et al., 2010).
When creating a business continuity plan, it is necessary to engineer a clear, actionable contingency
plan for failures of any supply chain pillars (Nishat & Ravi, 2006; Wieland & Wallenburg, 2012).
Also it is of the utmost importance to identify key thresholds for executing risk mitigating decisions,
such as sourcing from alternate partners, channels, and manufacturing and distribution systems as
recommended by Rao and Goldsby (2009). Disasters like military conflicts or natural catastrophies
that ultimately lead to supply disruptions often result from misaligned company departments,
functions, strategies or contingency plans as outlined by several authors (Giirtler & Spinler, 2010;
Rao & Goldsby, 2009). In such situations, centralized decisions based on real-time information from
all sources are crucial. It is essential to institutionalize a contingency management team that will
direct all actions during times of disruption. This team must be comprised of senior people who can
exercise influence over the various decision makers of the company as recommended by Christopher
and Peck (2004). It is vital to keep an eye on each country or region for threats and trends that will
affect the supply chain: weather, port and transportation worker strikes, fuel prices, currency
exchange, inflation, labour rates, pending legislation, political elections, natural disasters, and more.
Finally, it is necessary to employ historical data for operations planning, and avoidance of sourcing
in certain regions must be addressed in the context of securing supply chain resilience (Christopher
& Peck, 2004). As can be seen from disruptions in the past, SRM activities have been classified by
Harland et al. (2003) and other authors (Christopher & Peck, 2004) in three categories. These
categories are: (1) proactive or preventive SRM measures, (2) reactive measures or mitigations, and
(3) post recovery actions (Harland et al., 2003; Giirtler & Spinler, 2010). Preventive actions are all
activities in SRM before the disruption occurs. The aim is to create a resilient supply chain by
anticipating potential supply chain disruptions and by addressing all identified impacts through an
early warning or alert systems (Christopher & Peck, 2004). Reactive steps are undertaken when the
disruption already occurred. The objective for reactive actions is to quickly mitigate with special
activities in SRM in order to reach full recovery. Post-recovery steps comprise risk assessments,

performance reporting on potential risks, supply chain evaluation, and recovering losses through
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insurance or supplier claims. While the strategic vision must take a top-down direction, operational
activities need to be implemented from the bottom up perspective. Based on the efforts required
before, during, and after a disruption, the research will present a comprehensive framework to build a
resilient supply chain for manufacturing companies in the European transportation industry by
implementing best practice elements (Harland et al., 2003; Kersten et al., 2008). The next section

outlines the aspects of ontology and epistemology, which contributed to the research.
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3. Ontological viewpoint and reflective professional practice

3.1 Ontological viewpoint

Ontology and epistemology have been important aspects of the following research on SRM.
Ontology describes the philosophical viewpoint, and the particular theory about the nature of being
or the kinds of things that have existence (Remenyi et al., 2003). Epistemology deals with the study
or a theory of the nature and grounds of knowledge especially with reference to its limits and validity
(Remenyi et al., 2003). This section outlines the ontological and epistemological viewpoint as well as
reflective professional development of the past, the present and future of the research journey as
recommended by several authors (Dewey, 1933; Hulfish & Smith, 1961; Schon, 1983; Moon, 2004).
It will also give an outlook to the future, particularly showing changes in terms of beliefs, viewpoints
and personal aspects from enrolment up to now as proposed by Moon (2004). She summarizes three
major and common principles for reflection (Moon, 2004): First, “reflection lies somewhere around
the process of learning and the representation of that learning”. Secondly, “reflection implies a
certain purpose”. This fact is also emphasized by Dewey (1933) and Hulfish and Smith (1961). The
third aspect is, that “reflection involves complicated mental processing of issues for which is no
obvious solution” (King and Kitchner, 1994). The paper also means to outline the reflective process
in terms of other perspectives developed by van Manen or Schon (Moon, 2004). Van Manen (1977)
describes certain “levels of reflection” whereas Schon (1983) interprets reflection as “reflection by
action” and “reflection in action”. A very significant statement comes from Bolten (2004). Bolton
(2004; p. 4) constitutes that “reflective practice is only effectively undertaken and understood by
becoming immersed in doing it rather than reading about it or following instructions”. He mentions,
too, that “reflective practice is a process of learning and developing”. Moon (2004) emphasizes that
“a metacognitive stance” is extremely important to have a critical awareness of one’s own processes
of mental thinking. After the description of theories of reflection, the paper highlights the personal
experiences during the research journey and how ideas, beliefs and paradigms changed (Beckhard,
1969). Beckhard developed a model including aspects, strategies and tactics of organizational
change, in which the main principles also apply to personal development. Furthermore, this section
will highlight other changes and areas affected during the journey, such as family, friends and work
related environments. Finally, as part of the reflection process, resistance to change will be shown, as
resistance to change, including personal and organizational life, is an inescapable part of life as
manifested by K. Lewin (1946) and other authors (Beckhard, 1969; Lewin, 1946). Other influential
factors on the personal development and the progress of the research have been tackled, such as

contact with advisors, discussion with SRM experts and advices by mentors and experts in the field
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of supply networks and SRM (Moon, 2004). Authors like Moon propose to draft the key influential
aspects of the research journey. The mindmap in Figure 3-1 from summer 2011 summarizes the
major aspects during the research. It was drawn and presented to the module advisors during the
residential weekend in Cheltenham in May 2011 and tackles areas like the research questions itself,
the action learning set (ALS), the philosophical viewpoint, the methodology, the academic
experience acquired, the personal change, family matters and other issues. As recommended by the
same author, additional aspects of reflective development have been added to the figure during the
writing and completion of the thesis (Moon, 2004). If the research was ongoing, further aspect could
be implemented into such mindmap as a never ending process of reflection (Moon, 2004). The thesis

will later on explain the individual categories in more detail.

Figure 3-1: Mindmap: doctorate and research (May, 27™ 2011)

Mindmap of DBA: drafted on May, 27th 2011 at the residential weekend at the Gloucestershire University

DBA diary:
Topical aspects: + Keep a diary

+ Limitations and finetuning + Aspects, ideas, advices
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+ Best practices 1n SR : :
+ Systematic literature review Acadernic EXJEMENLE.
+ Schools of thoughts * Lecturer part time
+ Tutor BachelorMMBA
r N
Publications:
Future: + Publishing findings
+ Clarification of thesis, g e il T8 * Writing handbook m SEM )
methodology and wording \
Personal reflection: Methodology:
* Research i SR + Cualttative and multiple
+ Time and family methods

Own source, mindmap drafted in 2011in Cheltenham and amended until completion of thesis.
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3.2 Why research on SRM and supply networks

During the professional career of the author in procurement and supplier performance management,
he passed through certain steps from buyer via purchasing specialist, group leader to manager and
director, predominantly in the transportation industry (Ford Motor Company, Mazda Corporation,
Porsche AG, Panasonic Automotive Systems Europe (PASE), but also in the railway sector
(Bombardier). The author himself experienced that as the value-adding activities of one’s own
organization decrease, the importance of supply networks and supplier management has become
more and more important, as several authors have highlighted (Hamm, 1998; Ellram & Liu, 2002;
Bozhard et al., 2009). As the share of procurement activities gets bigger and more goods and services
are purchased from suppliers, the risk of supply chain and supply network disruptions increases
(Chopra & Sodhi, 2004). This has led the author to the question of what a resilient supply chain and
best practice SRM model should look like. After the transfer from the Ford Motor Company in
Cologne (Germany) to Mazda in Hiroshima (Japan), he experienced a different way of dealing with
suppliers, the so-called “keiretsu supplier networks”. In contrast to Ford, supplier relationships at
Mazda were based on trust, partnership and mutual benefit including synchronization of production
and scheduling systems. There relationships to the suppliers were tight, as a result supply disruptions
rarely occurred, and when they occurred, the supply disruptions could be quickly mitigated through
mutual recovery. Liker and Choi (2005) came to the same result and made recommendations for
smooth cooperation with suppliers. Returning from Japan to Germany, the author experienced that
Porsche and Mercedes had adopted certain principles and philosophies from Toyota and other
Japanese manufacturers. It was visible that their models were also quite successful in terms of SRM,
quality defects, quality reports and other significant factors as emphasized by Kalkowsky (2004) in
his interview with Prof. T. Jones. Liker and Choi (2005) developed recommendations, which need to
be applied to have a resilient supply chain, comparing Japanese enterprises with companies from the
U.S.A and Europe. By scrutinizing magazines and books, the researcher found several articles and
case studies on SRM whose authors ask if disruptions within supply networks can be avoided by
analysing those networks in a more holistic way (Chopra & Sodhi, 2004; Wu & Knott, 2006;
Narasimhan & Talluri, 2009; Dust et al., 2010). Recent examples of supply disruptions of the
previous chapter led to high recovery costs, waste and a sharp decline in sales. Customers became
extremely dissatisfied, which naturally had a negative impact on brand image and sales, as several
authors have shown in their articles and books (Zeller, 2010; Connor, 2010; Trkman & McCormack,
2009; Blackhurst, 2008; Kumar, 2001; Tomlin, 2006; Helmold, 2011). In international procurement
conferences, the author realized, that senior managers, academics and executives raise similar
questions, on the question what best practice elements in SRM are in order to create the resilient

supply chain (Automobilproduktion, 2012). Finally, the movement from the automotive to the
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railway sector as the head of the procurement in the manufacturing site in Hennigsdorf near Berlin
also made the same queries, as this site was faced with a high number of production standstills
caused by supplier outfalls and supply disruptions (Bombardier Transportation, 2010). All these
aspects led the author to start research in this field in order to identify best practices in SRM and to
prevent from such incidents. In addition to the literature and the four generic questions from the
previous section (Tang, 2006; Cohen & Kunreuther, 2007; Seuring & Miiller, 2008; Bozhard et al.,
2008; Dust et al., 2010; Helmold, 2011), additional questions from managerial practice in
manufacturing companies in the European transportation industry raise more specific issues and pose

the following questions (Aberdeen group, 2006; Chopra & Sodhi, 2009):

How can supply disruptions be avoided? Why?
How can supply disruptions be recognized at an early stage?
How is SRM linked to the corporate strategy? Why?

. What are the main values and most important policies concerning SRM?

1
2
3
4
5. How is SRM organised? Why should it be organized that way?
6. Who is responsible for SRM?

7. How are information systems used in SRM?

8. How is SRM performance measured?

9. What are the key performance indicators (KPI) in SRM?

10. How do SRM activities add value? Why?

In line with the addressed questions issues like business processes, methods, tools and the assurance
of sustainable measures have been included in the study as recommended by experts in SRM (Giirtler
& Spinler, 2010). Scholars and SRM practitioners agree that there is still a considerable gap between
the optimal proactive role of SRM in complex and multilayer supply networks on the one hand and
reality on the other hand, as shown by Harland et al. (2003) or Giirtler and Spinler (2010). There are
companies that are quite successful in managing their supplier relationships (Like & Choi, 2005) and
others which face difficulties in SRM. This may be due to the fact that certain companies or
organizations developed successful practices, robust principles and sustainable processes in SRM
(Bennett & OKane, 2006; Dust et al., 2010) which can then be possibly applied to other companies
or industries (Tang, 2006; Cohen & Kunreuther, 2007; Seuring & Miiller, 2008; Bozhard et al., 2008;
Dust et al., 2010; Helmold, 2010). During the author’s research journey, he has made several
changes, triggered by various influential factors, e.g. supply chain disruptions, existing literature,

discussion with the doctoral advisors, attendance of the residential weekends at the modules in
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Munich and Cheltenham and other factors. But also family and private matters triggered a change.
“Change is a learning process affecting both organizations and personal life”, as outlined by Lewin
(1946). It not only comprises philosophical standpoints, methodology or theories, but also private
matters and beliefs (Moon, 2004). Coming from a positivist business environment in procurement, in
which numerics, hard facts and key performance indicators (KPI) are mostly used, the author has
meanwhile adopted a pragmatic interpretivist’s viewpoint, which holds that the world is constructed
in social terms, and that the world is to be perceived and interpreted as human construction. One
important step during the research journey so far has been discovering that the material which deals
with purely hard and positivistic factors is very vague. The shift towards the ontological viewpoint as
a pragmatic interpretivist is one of the the most dramatic change the author experienced so far.
Basically, it means that the scope of the research needs widening. Furthermore, the methodology and
methods had to be amended, too. Whereas the initial focus was on hard facts (e.g. numeric supplier
evaluation and supplier performance), soft facts like beliefs and ideologies have now been
incorporated into the topic (Moon, 2004). In the philosophy of perception, interpretivismsupports the
theory that some of our sense-data (for example, those of primary qualities) accurately represent
external objects, properties and events, whereas other sense-data (for example, those of secondary
qualities and perceptual illusions) do not (Bhaskar, 2007). Ideally speaking, interpretivismsignifies a

3

mind-dependent view of the world which tries to “understand” the mind-independent world. The
research sequence which has developed so far is visible in chapter four. Chapter four will describe in

detail the methodology and research plan including four major stages.

3.3. Action Learning Set (ALS): start of the research journey

An effective method of proceeding with the doctoral journey has been the creation of an action
learning set (ALS) as suggested by Lewin (1946) and Avison et al. (2009). Pedlar et al. (2003) define
action learning (AL) as “a method for individual and organizational development.” People deal with
important issues in small groups and learn from their attempts to change things. Taylor (2007)
outlines in the article “Learning to Become Researching Professionals” the growth of long-distance
learning in the U.K. and describes several difficulties which are faced by post-doctoral students in
long-distance learning courses. She stresses that learning and teaching is essential as part of the

studies in order to add new knowledge.

The AL approach was considered a suitable tool as contribution to this research. Therefore, an ALS
was set up by the doctoral students after the first residential phase in Munich in March 2010 with the

intention of meeting on a weekly or bi-weekly basis as recommended in literature (Taylor, 2007).
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The way of communication selected was telephone conferencing supported by electronic mail. A day
and time slot (Wednesday, 19:00 CET) suitable to all members was determined, including a
telephone number which was universally available. The ALS aimed to help with the submission of
assignments on time and provide a basis of collaboration and networking, as shown in Figure 3-2.
Even though not all members were able to attend every meeting, a certain number of students took
part regularly in the discussions and exchange of information. Per definition (Lewin, 1946), the ALS
helps the individual to get advice from other doctoral students and to exchange ideas, to get insight
into other ways of thinking and to obtain different perspectives on the various research topics and
philosophical viewpoints. Originally, eight or more students were supposed to join the weekly
telephone conferences, but in the end only four to six students actually participated. Unfortunately,
the group did not manage to exchange drafts, structures and ideas via email on a regular basis.
Certain deliverables (e.g. exchanging the structure of each module, comparing formative
assignments) were not met due to the fact that all candidates had a full-time job and therefore were
not able to complete the tasks at the same time. In addition to the fact that not all students could meet
the deadlines, some students were hesitant about exchanging information. Despite the difficulties,
however, it was possible to have a consistent exchange bilaterally or jointly with three to four other
students, who could then progress together. The ALS consisted of a core of four to five members (see
Figure 3-2 and the inner circle including the numbers one to four) who helped each other regularly
with problem-solving and decision-making concerning modules and questions related to their
individual research topics. The members of the ALS tried to agree on an agenda in advance in order
to have structured discussions. They followed the principles recommended by Revan (1998) in
considering change in terms of uncertainty, whereby people need to understand the meaning of the
problem by gathering information in small groups. After the submission of all modules the sequence
changed to more irregular meetings. The number of participants changed, too, as a lot of members
had different progress on executing the doctoral thesis. Few members also decided to suspend their
research due to workload or private issues. Currently there are two to three members, which take part

in the communication of the ALS.

The different backgrounds and research areas of the participants, e.g. research areas in supplier
networks, ballooning, joint development & launch management, human resources development in
India, contributed to the fact that issues were discussed openly and without prejudice. Pedlar et al.
(2003) describe this process as “taking action and learning from the effects of that action as a
fundamental principle for research”. There was also a controversy inside the ALS, on how the
research involves and trigger activities and actions. Kurt Lewin (1946) first coined the term Action

Research (AR) in his paper “Action Research and Minority Problems”, characterizing AR as “a form
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of comparative research on the conditions and effects of various forms of social action and research

leading to social action”.

He also stresses that AR is a process of “a spiral of steps, each of which is composed of a circle of
planning, action, and fact-finding about the result of the action”. The implementation of best
practices might require “social action and research learning” as proposed by Lewin (1946). The
controversial discussion in the ALS has shown that AR may suit research in certain cases where an
interventionist approach is appropriate. Even though, AR is not foreseen in this research, it might be
a suitable method for future research purposes in the field of SRM and supply networks. The chapter

nine will give recommendations, where AR is considered a valuable contribution to further research

in this field as recommend by Pedlar et al. (2003).

Figure 3-2: Action learning set (ALS): how the research journey started
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The Figure shows ALS core members and their contribution to the research. The numbers 1 to 4 represent the ALS

members. “MH” represents the author’s initials “Marc Helmold”. For the reasons of anonymity, the members of the ALS

have been described in these numbers. With the ALS initiation the research journey for all started.
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3.4 Personal development during time

The doctoral study on SRM has led to significant changes of the author in terms of time, money and
life quality. Change models found in the literature (Lewin, 1946; Beckhard, 1969; Bandura, 2007;
Beer & Walton, 1987) emphasize that changes “imply additional workload, anxiety and
unpredictability”. K. Lewin states that there are factors which drive change and factors which resist
change (Lewin, 1946). He defines three stages as part of this model: unfreezing, changing and re-
freezing. Such a pattern also applies to the author regarding person-oriented and research-oriented
attributes, such as time management, work-life balance, self-motivation, priorities and satisfaction in
life. Moreover, the career outlook as well as the objectives and target-setting have been affected by
this. Finally, priorities changed and also the behaviour on people he spent time with. Time
management has changed significantly in terms of combining work, family life and the doctoral
study. As a balancing factor, physical training was intensified, such as jogging, walking or playing

Golf.

The goal to accomplish the DBA has had a far-reaching impact on all areas of life. Alongside the job
at Bombardier, the author accepted a part-time position as a lecturer for bachelor degree courses in
supply management at the University for Economics and Management (FOM) and in distribution
management at the Technical University Mittelhessen (THM). Indeed, it has been possible to
integrate parts of the findings of the research into the manuscript. The author also takes advantage of
the various facilities offered by the respective universities. All these factors have been partially
instrumental in changing the philosophy and epistemology of this topic, as described above. A
number of people, like wife, children, advisors, staff of the Gloucestershire University and mentors,
have influenced the personal development during the doctorate. The personal development in the
Figure 3-3 shows the impacts by family, children, parents, mentors, friends, and students including
major steps (Moon, 2004). In July 2011, the personal reflective development was drawn on a flip
chart during the residential weekend after approximately 18 months after enrolment as recommend
by several authors (Moon, 2004). It shows people like SRM experts, family, parents, mentors, friends
and other factors, who influenced the research. Research has become a vital part of the author’s life
and environment. Learning spells are either in the early morning or late evening, so that during the
night or at weekends there is time for the wife and children. Although the family naturally has had
the greatest influence on any changes regarding time management, self-structuring and motivation,
other parties have impacted on the author’s doctoral studies and philosophical viewpoint. He has had
several discussions with the ALS, for example, which have influenced not only his assignments, but
also the viewpoint on SRM. ALS telephone conferences normally took place in the evening. The

doctoral advisors and tutors became involved in the modules by making comments and giving advice
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on formative submissions of assignments. The research diary serves in this context as a tool to

document the impacts as shown below.

Figure 3-3: Personal development throughout the journey
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Source: Mindmap of personal reflection and development. July 2011, Cheltenham (UK).

The author started quite career oriented with an overriding attitude “time is money”. Also, the beliefs
and paradigms on SRM were based on numerical and quantitative performance indicators. Through

the employment and experience in Japan and wife from Japan, now living in Germany, the author
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intensified the personal reflection, as old paradigms and patterns did not work out anymore (Moon,
2004). In Japanese “Hansei” means reflection, Hansei is a crucial part of the Japanese society (Roku,
1995). By doing Hansei, the author came to the point where he asked himself about what his
contribution to society or science was, and how he can add value to managerial practice and
academia as a potential expert in SRM. The answer to this question is not yet clear, he may continue
to research in the field of SRM or further teach at Universities or Business Schools. Even though it
was clear that a doctorate would require a huge amount of time in terms of studying, research and
residential weekends alongside the job, wife, children and friends, the entire family encouraged the
author to proceed with the enrolment. Shortly after the start of the doctorate in March 2010, he
accepted a new position in Bombardier as the director of Site Procurement and supplier performance.
The new position necessitated relocation from Frankfurt (Germany) to Berlin (Germany). The
previous position had involved a smaller number of employees (15 direct reports and a material
spend of 200 million EUR) and less responsibility compared to Bombardier (65 direct reports and a
material spend of 400 million EUR). However, the author knew that it would be his task and
responsibility to build up a new sub-department for supplier performance management (SPM), and
he was sure that this would help with the thesis and research. Apart from the residential weekends in
Munich and Cheltenham, it was difficult at the beginning to find an appropriate rhythm for studying.
On the one hand, the new job required the author’s full engagement, on the other hand, his wife and
the children also wanted to spend time with him after work and at weekends. It needed about six
months to put together a time schedule where he was able to invest 15 to 20 hours per week studying
and doing research as recommended by authors on post-doctoral degrees (Taylor, 2007). Prior to
submission of an assignment, the level of engagement usually increased. During the residential
weekends, a full weekend had to be spent for the doctorate. However, the time management and
advanced planning have improved. A diary has been used from the beginning of the doctorate. The
diary is recommended to be a guide throughout the research (Fink, 2010) and contains scribbled
notes, comments by advisors, outcomes of the ALS and ideas on the research topic. Fink (2010)
recommends using the diary as highlighting thoughts, aspects, concerns, progress steps and other
areas of the research. The diary has been the permanent guide during the research period and
includes a lot of lose papers, mindmaps, details, thoughts, aspects, ideas of the research about SRM
in manufacturing companies in the European transportation industry (Fin, 2010). As many ideas
during the journey have been discussed with the doctoral advisors or the ALS, the diary contains a
high number of printouts from emails with scribbeled comments. The email folder meanwhile
contains a high number of emails from comments and remarks of several questions within the

research (Fink, 2010).
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3.5. Reflective professional development: the past

3.5.1 Work-related issues and philosophical viewpoints

Figure 3-4 shows four categories of standpoint - academic, professional, educational and

philosophical. It also shows the attributes and factors (ALS, modules, work, etc.) which triggered

certain changes leading to the present situation. The major changes were noted in a research diary, as

recommended by Fink (2009) or Moon (2004), and will be illustrated in the next section.

Figure 3-4: Influencing and changing factors during the research journey
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Source: Influences and changing factors on research in SRM. Helmold, 2012.

It also shows that there were no major activities on the author’s part in the past towards further

academic engagement in terms of studying, e.g. doctorating, teaching, publishing. But it also

highlights his personal development and reflection on academic, professional, educational and
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philosophical issues. He was hired in 2007 by Panasonic Automotive Systems Europe (PASE) and
left the company Porsche AG. PASE had decided to centralize its European operations from
Northern Germany and the Czech Republic to Frankfurt. The consequence was a huge restructuring
program including the job opportunity for him. Experience in the automotive industry, above all in
procurement and supplier management, was needed, so that PASE recruited him to direct the
restructuring. The main focus proved to be on professional activities, especially setting up a new
procurement organization in Frankfurt. All supplier issues were put under the researcher’s command.
About 200 suppliers had a material spend of 200 million EUR in 2010. As a consequence, he was
promoted from a manager’s position to that of Assistant General Manager. The previous experience
with Ford, Mazda and Porsche helped him in building up a traditional procurement organization. On
the question of what an ideal model for supplier relationships should be like, he consulted friends,
experts and the literature in the field of SRM. Prior to starting the doctoral thesis, he tended towards
a positivistic philosophical stance, trusting in the fact that supplier performance management and
relationships are basically measured by numerical key performance indicators (KPI). The researcher
believed in quantitative data as being objective and representing the real world, e.g. supplier ratings,
supplier parts (defects) per million (ppm). The experience in organizations like Ford had fostered this
standpoint. His thinking was that supplier performance management was predominantly based on
hard facts and numerical analysis, as stated by several authors (Bertodo, 2002; McNichols &
Brennan 2006; Colicchia & Strozzi, 2012; Bozhard et al., 2009). Being a positivist or a logical
positivist implies that the world is an "observable social reality" and that the end product is derived
from laws or the like. Positivism came with the work of A. Comte (1798-1857). One of the central
ideas of positivism was manifested by K. Popper in his book “Logik der Forschung” and is the idea
of falsification (1934). Popper argued that science should adopt a methodology based on
falsification, because no number of experiments can ever prove a theory, but a single experiment can
contradict one (1959). The positivist approach is in contrast to the phenomological approach, which
sees behaviour as determined by the phenomenon of experience rather than by externally, objectively
and physically described reality (Remenyi, 2003). Meanwhile facing severe difficulties in measuring
supplier’s performance purely in quantitative terms and on hard figures, the author started to think

about alternative ways of how to develop a more advanced SRM model.

3.5.2 Influence on research topic

Figure 3-5 highlights the milestones of becoming a researcher, who focuses on qualitative
methodologies. It describes the residential weekends of the modules from one to four and the

probably most significant change in terms of ontology and epistemology. The roadmap was drawn in
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the fourth quarter in 2011 and adjusted in December 2012 at the very end of the doctoral study. This
changed him from a quantitative researcher to a “researcher of a qualitative methodology”. The
positivist approach is in contrast to the phenomological approach, which sees behaviour as
determined by the phenomenon of experience rather than by externally, objectively and physically
described reality (Remenyi, 2003). According to Dick (2010), literature about qualitative research
and the use of the interventionist approach is growing. However, quantitative and numerical
methodologies are still the methodologies suggested in the majority of books and articles on supplier
management (Bossert, 1994; Gunasekaran et al., 2004; Kim, 2006; Colicchia & Strozzi, 2012) for

evaluating suppliers in terms of quality, cost and delivery performance.

Figure 3-5: Development steps of becoming a researcher on SRM
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In SRM, a quantitative approach means that suppliers are only evaluated on hard factors and
numerical attributes, e.g. quality performance (process performance management), cost performance,
i.e. the actual cost level, and delivery performance (logistics performance in terms of on-time

delivery or percentage of meeting the requested and demanded lot sizes). As a consequence,
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decisions, like new supplier selection, new business opportunities, business expansion, creation of
strategic partnerships, are based on numerical figures only (Bossert, 1994; Emmett & Crocker,
2009). There are certain aspects that critics of the positivist approach (Remenyi, 2003) generally
emphasize, e.g. objectivity is almost impossible to achieve, since there are always some preferences
involved in each activity. This automatically leads to a degree of subjectivity. Subjectivity is also
generated through the restriction of variables and the interpretation of these variables. In conclusion,
one can say that social constructs do not behave like molecules (Remenyi et al., 2003). Bombardier
for example, evaluates the quality performance of suppliers in a quantitative way on a monthly basis
by assessing the incoming quality non conformity reports (NCR). However, the quantitative
approach reveals weaknesses in terms of subjectivity and different interpretation of data, if the data
are not harmonized. Despite the fact that managerial practice is aiming at applying hard and neutral
facts for risk avoidance, it is of the utmost importance that any kind of data are harmonized in order
to give the right interpretation as recommended by Remenyi et al. (2003). This will be proven
through the case studies in Bombardier in Phase III of the research paper. Remenyi et al. (2003)
explain the key features of the quantitative (positivist) and qualitative (non-positivist) approach as

shown below.

Figure 3-6: Comparison of the positivist and non positivist approach
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Source: adapted from Remenyi et al. (2003) and Denzin & Lincoln (2000).
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According to Denzin & Lincoln (2000), one of the key differences between quantitative and
qualitative methodology is flexibility and evidence. They maintain that quantitative methods are less
flexible than qualitative methods and that the type of knowledge is not the same, and nor are the data
(Denzin & Lincoln, 2000). Non positivist research or qualitative methods are based on small
samples, which are investigated in depth over time, whereas positivist or quantitative approaches
usually apply very large samples (Denzin & Lincoln, 2000; Remenyi et al., 2003). Their ideas are
based on other assumptions about the nature of truth, the epistemology, and reality, the ontology. In
other words, they represent different views on subjectivity or objectivity. These are portrayed in the
table on the page before. Whereas positivists believe in the fact “that the world is external and
objective”, non-positivists think that the world is “socially constructed”. As a consequence, research
methodologies and requirements differ. With quantitative methods such as surveys and question lists,
researchers ask all participants identical questions in the same order. The response categories from
which participants may choose are “closed-ended” or “fixed” (Remenyi et al., 2003). The advantage
of such a pattern is according to Remenyi et al. (2003) that it allows for meaningful comparison of
responses across participants and study sites. However, it requires a thorough understanding of which
questions to ask and the best way to ask those (Denzin & Lincoln, 2000). Non-positivists argue that
quantitative researchers fail because they can neither adequately define nor accurately measure
enough of the variables to understand complex natural interactions. For their part, positivistic
researchers argue that qualitative researchers cannot rigorously examine the detailed structures
underlying complex natural interactions (Remenyi, 2003). The main benefits of qualitative research
are the close relationship between the researcher and the research subject as pointed out by Denzin
and Lincoln (2000) and Remenyi et al. (2003). The qualitative approach has a strong connection with
meaning and enables data to be coded into categories. One of the primary aspects of qualitative
research is the understanding that objectivity is not achievable for the reasons described above. It has
narrative and descriptive aspects and focuses on “how” rather than “what”, as stressed by Remenyi
(2003). In today’s business environment, many companies decide to use a quantitative approach in
measuring supplier performance (Dust et al., 2010). Other companies prefer a multi-method
approach, combining so-called hard (quantitative) and soft (qualitative) parameters (Tang, 2006). For
the research in SRM a qualitative research (case studies and in-depth interviews) is regarded as more
beneficial and more flexible for understanding “phenomena and truth”. This has led the author to the
fact that a qualitative and multiple approach is more suitable in this research than a quantitative
approach for drafting a best practice model of SRM and for establishing a SRM framework in

manufacturing companies in the European transportation industry.
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3.6. Reflective professional development: the present

3.6.1 Influential people regarding thesis and viewpoint

All in all, there were a number of factors and people that influenced the change in the author’s life as
a researcher up to now as shown in Figure 3-7, changes from the past to the presence. On the one
hand, the doctoral modules and the residential weekends including the topics “systematic literature
review”, “reflective professional practice”, “methodology and methods” and “action learning”
impacted the research, on the other hand specific people. As part of the first modules and assignment
“systematic literature review”, a lot of literature was screened. The literature review has been
ongoing and makes up a large part of establishing best practice categories (Colicchia & Strozzi,
2012). The majority of literature suggested having a broader view on SRM, as recommended by
Bozhard et al. (2009). The second assignment dealt with the “methodology and methods” and the
appropriate methodology for establishing an SRM best practice model. The third assignment tackled
the “action and case research”. The action research assignment showed a specific and realistic case,
showing that objectivity could not be reached and that quantitative research has certain weaknesses
(Remenyi et al., 2003). The last assignment “professional reflective practice” tackled the reflection
as an ongoing process (Moon, 2004). On the other hand, there was also an influence, which came
also from different people and groups, the most significant of whom were a few people like the
advisors. The first advisor, Dr.-Ing. Robert Dust, Professor for SCM at the University of Heilbronn,
has been a valuable support on contents and SRM-related issues from the beginning. He was also one
of the persons who encouraged the author to enrol for the doctorate programme and, being a
professor himself, motivated him to proceed further in academic terms. Assistant Prof. Dr. Brian
Terry became the second advisor in summer 2011 and gave profound advice on methodological and
programme-related issues concerning the DBA. Especially, in progressing through the research
degree approval of the University of Gloucestershire (RD1), he supported the doctoral candidate
extensively. His recommendations on articles have already been most valuable. Philippa Ward has
been a kind and competent advisor, as have the remaining tutors of the DBA, giving good, prompt
advice on course-related issues. Other people who have influenced the researcher on the
development of a best practice model for SRM include Prof. Volker Gehmlich from the University of
Osnabrueck, various ALS members, and managers within Bombardier. Due to the academic progress,
the author has been able to make use of his research and publish a number of articles in German,
American, Austrian, Swiss and British magazines and journals, as shown in Figure 3-8. In addition to
this, he was asked by the THM and the open business school of the FOM to lecture on “Logistics,
Procurement, Production and Supply Management” to bachelor and master degree students. Thus the

author could combine practical issues with the research-related factors of the doctoral thesis.
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Compared to working at Bombardier, teaching is a different exercise, since the result and the success
are measured in another way. Even though marks for presentations or tests are not given until the end
of the course, the major aim is that students grasp the main issues and understand how to apply the
respective tools in their companies. In the researcher’s professional life, research findings have
helped him to establish a new sub-department for “supplier performance management” (SPM), which
in 2010 was staffed with one person, and in 2011 with four people, in 2012 with five and 2013 with
six people. Especially in Bombardier and the railway industry this is a new approach. Figure 3-7

shows the change from past to present as outlined previously.

Figure 3-7: Reflections on the past and present
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Reflective professional experience in the past and present, including the elements academic contribution, professional

career path, educational development and philosophical viewpoint. Updated in December 2012.

Studying in the field of SRM has encouraged him to combine practical knowledge with research
findings and to write articles on various subjects like supplier development, lean methods in supplier
management, and claims management. The articles were written predominantly in German and
published in German magazines, but some have also been translated into French or English and

appeared in British, American and Swiss magazines, as shown in the summarizing table 3-9. At the
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beginning of 2010, the author wrote down his experiences in supplier management and published
them as a book. When lecturing logistics at the THM in Giessen-Friedberg in Germany, he was
asked by the faculty whether he wanted to publish the manuscript in distribution management and
logistics as a handbook for future reference. In October 2011, the FOM institute for logistics and
research (ILD) published some of the research work on SRM and the necessity to implement lean
principles in the USCM. Prof. Dr. Walther, editor of the SCM Magazine IPM, published an article on
SRM in the journal SCM Institute for Production Management. Especially the handbook in supplier
development is a guide for practitioners and academics who deal with SRM and supply networks. It
can be found in online book shops like Amazon and in several university libraries. One major
difficulty is to coordinate professional, academic and private affairs time wise. As a consequence, the
author has adopted a tough time management structure. The publications are shown in the figure

below (see also Appendix 2).

Figure 3-8: Publications in books, magazines and journals
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Source: Publications of books and articles.

Every day, he has spent an average of one to two hours on the research, plus three to four hours on
Saturdays and Sundays. This has made it possible for him to proceed with the research while still
working in a full-time job. Through Gloucestershire University and the engagements as a lecturer, it

has been possible to use the facilities of the library in Berlin. Wife and children have supported him
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significantly in the activities, knowing that the study time for the doctorate is limited. The following
example shows an extract of publications during the doctoral research in various procurement and
supplier management magazines (The full scope of publications is shown in see Appendix
3/Appendix 13). Articles have been published in the leading European magazines of the Federal
German Association of Materials Management, Logistics and Purchasing (BME-Beschaffung
aktuell), the Swiss Association of Purchasing and Materials Management (Procure) and the
American Institute for Supply Management (ISM) in German, English or French. Publications in

academic and peer read journals are planned, too, after submission of the thesis.

Table 3-9: Table of publications

Date Title Language | Magazine
2013/02  |Claims management im Einkauf. German Beschaffung aktuell
2012/09  |Claims management in der Praxis. Leistungsstérungen in der German Procure
Lieferkette.
2012/06  |Leistungsstorungen friihzeitig beheben. German Logistik heute
2011/11 Suppliers and Demand. Claims management. English SCM Europe
2011/11 Launch Management. Lean Principles in the Strategic Supplier | English SCM-IPM
Management.
2011/09  |Transposition durables des principles des la production allegee | French Procure

de la chaine du livraison.

2011/08  |Lean Principles in the Upstream Supply Chain Management English SCM Europe
(USCM).
2011/08  |Wettbewerbsvorteile im Upstream Supply Chain Management | German Procure

durch die nachhaltige Ubertragung von schlanken Prinzipien.

2010/08  |Lieferantenmanagement, Automobilindustrie. An den Kunden German Beschaffung aktuell
denken.
2010/08  |Supply Chain Management. ErschlieBung von Kostenpotenzia- | German Procure

len im Einkauf in der Automobilindustrie.

2010/06  |Supply Chain Management. ErschlieBung von Kostenpotenzia- | German Procure

len im Einkauf durch ein Lieferantenmanagement.

2010/06  |Supply Chain Management. Driving Maximum Value through English ISM

Supply Relationships.

Source: published articles and books from 2010 until 2013.
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3.6.2. Influence on research topic: Why use a case study approach?

SRM is part of the purchasing, supplier quality and upstream supply chain function, as described by
several authors, and represents an integral part of manufacturing enterprises (Choy et al., 2003;
Emmett & Crocker, 2008). One of the primary tasks is to link major processes within and across
companies into a cohesive and high-performance business model, as explained by Jaspers (2007). A
typical supply chain begins with the ecological and biological regulation of natural resources,
followed by human extraction of raw materials (Choy et al., 2003). It then involves production links
between one’s own organization and suppliers (e.g. component construction, assembly and merging),
subsequently moves on to different layers or tiers of storage facilities of ever-decreasing size at ever
more remote geographical locations, and finally reaches the organization itself. Many authors
consider SRM as a possibility for an organization to distinguish itself from its competitors by adding
value through optimal interaction of supply networks in terms of quality, cost and delivery (Bertodo,
2002; Choy et al., 2003; Christopher, 2005; Dust, 2009; Helmold, 2011). Increasing use of module
and systems suppliers has led to greater dependency (Trkman & McCormack, 2009). This trend has
inherently increased the vulnerability of supply chain management and supply networks (Harland et
al., 2003). Although literature is already available on this topic, many authors point out the need for a
wider and broader approach on monitoring supply chain risks in more detail (Chopra & Sodhi, 2004;
Narasimhan & Talluri, 2009). The discrepancy between the proactive role of SRM in a complex and
multilayer supply network and the current view on how to deal with supply chain risks (Wu & Knott,
2006) means that further research can make a valuable contribution towards closing this gap by
developing a best practice model (Nishat & Ravi, 2006). Additional research will also help to add
value and knowledge by showing how to avoid supply disruptions with early and sustainable
warning indicators, as recommended by Christoper & Mangan (2005). When evaluating a suitable
research strategy in terms of methodology and appropriate measures, the advantages and
disadvantages of both quantitative and qualitative approaches were taken into account: one specific
case in module “action and case research” revealed several weaknesses in the quantitative methods.
Same applies during the case studies in Phase III. Even though quantitative statistics or surveys are
often used by companies to measure supplier quality and delivery performance, they do not fully
reveal the truth of the phenomena (Gunasekaran et al., 2004). Supplier performance data might
hypothetically contribute to good or bad supplier relationships between the customer and the
supplier; however, such data do not indicate what a best practice model of SRM in manufacturing
companies in the European transportation industry should look like in complex supply networks
(Dust et al., 2011). In addition, performance data do not take into account such aspects as patterns,
beliefs, values and strategies. As the questions within this research focus on “What should a best

practice model in SRM look like?” and “Why do certain criteria contribute to such a system?” a
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multiple approach, including interviews and a case study approach for validation or falsification with
an ongoing systematic literature review, is more explanatory than surveys, observations or a
quantitative approach (Yin, 2009). In addition, it is intended that such best practice elements can be
applied by other enterprises, and therefore it needs to consider current trends, beliefs and patterns
relating to supply networks. Case studies focus on contemporary events and are a suitable tool for
understanding and explaining complex phenomena as outlined by Yin (2009). The case study
approach is a sophisticated method in that “it provides valid and reliable evidence of the research
process as well as presenting the findings which result from the research” (Remenyi et al., 2003).
Therefore this approach is considered to be an appropriate method for confirming and disconfirming
categories of best practices for SRM and supply networks. Comments and opinions in the literature
differ on the question of how many cases should be used. The majority of recommendations suggest
that between one (Yin) and three cases ought to be applied. Yin states that one single case study is
sufficient (2009; p. 69) if certain criteria are met. He also states, that more than one case serves as
replication (Yin, 2009). A case study approach is an empirical enquiry which helps to investigate
SRM in depth both within supply networks and in its real and practical context. It relies on multiple
sources and experts in the field of SRM and deals with relationships between supply chains and
social behaviour within supply networks. The benefits are high from the prior development of
theoretical propositions on SRM for data collection and analysis. Finally, the case study approach
copes with the fact that an SRM role model comprises more than one result. When applying the case
study approach, it is mandatory that certain competencies are available, as emphasized by a number

of authors, e.g. Yin (2009). These competencies will be summarized at the end of this chapter.

3.7 Reflective professional development: the future

Moon’s definition of reflection also takes the future into account, particularly in terms of applying
lessons learnt from the past and present (Moon, 2004). It is not easy to look ahead by considering
professional reflective practice in the past and present. Nevertheless, the outlook into the future
suggests changes with regard to the author’s academic, professional and educational development, as
shown in Figure 3-10. The development in terms of ontology is unknown at the current situation and

might change again during or after the research (Moon, 2004).

As the author is intending to do further research and teaching in the field of SRM, there might be an
opportunity of increasing the lecturing activities or even of acquiring a full-time or part-time
professorship at a University of Applied Sciences in Germany, or elsewhere. His contact to the FOM

and THM and employment is a good possibility for further enhancing the activities in research and
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teaching. The Universities of Applied Sciences are currently looking for academics with extensive
practical experience in logistics, SCM and related disciplines. A professorship abroad could also be a
good opportunity for further development. Prof. Dr.-Ing. Dust and other SRM experts from industry,
for example, decided in 2010 to accept a full-time professorship at the University of Applied

Sciences in Heilbronn.

A doctorate in business science could also be seen as chance to work in different fields of
management (e.g. project management, marketing, quality), or in academia. In addition, the author
may publish further articles on SRM and books on supplier networks following the successful
completion of the doctorate. The last article on claims management and other findings from the
research has been published in February 2013 (Helmold, 2013). A combination of theory, research
and practical experience in SRM represents a useful contribution to academia, science and industry,
as suggested by Dust et al. (2009). Teaching, researching in the topic itself has become an interesting

milestone throughout the life of the author, so that further academic contribution can be expected.

Figure 3-10: Outlook into the future

Academic Professional Educational Philosophical
contribution career path development viewpolnt
Minor contribution through | Ass. General Manager in Diplom-Kanfmann, Positivist, focused
PAST Bachelor and MBA thesis procurement automotive Bachelor & MEB A on nurmerical figures

Publication of

PRESENT atticles & books Director Procurement & Modules and RD1 Pragmatic

) Pa_rt-nme ) Supplier Performance passed interpretivist
University lecturer in . .
ratlway industry

logistics & supply

management
Publication of
FUTURE thesizs & further Full-time lecturer Docter in Business
researchiteaching Administration
(DB.AD

Ongoing research

Source: reflective professional experience of the past, presence and future.
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After having published articles and books via official associations of procurement in Germany
(BME), Switzerland (procure.ch) and Austria, the author has been asked to outline the concept in
presentations in conferences on SRM. Due to the selling of books, specialists and academics are very
keen on knowing more about the practical and theoretical implications and relevance of SRM and the
research. A conference of the renowned procurement magazine “Automobilproduktion” took place in
summer 2012. The researcher acted as a workshop-leader and speaker on SRM and supplier
networks, including experiences from the European transportation industry. Moreover, academics are
asking him whether he would like to speak in front of undergraduate and postgraduate students in
various universities and business schools. The following universities asked him to outline the best

practice model of SRM in the European transportation industry:

e [ eibniz Academy in Hanover

e University of Applied Sciences of Bochum

e University of Applied Sciences Iserlohn

e University of Applied Sciences of Osnabrueck
e Technical University of Mittelhessen (THM)

e Technical University of Berlin

e European University Frankfort/Oder

e University of Applied Sciences Stuttgart

Although he started as a positivist who believed that supplier performance and relationships are to be
measured by purely objective and numerical indicators, the doctorate journey has changed the
author’s position into that of a pragmatic interpretivist for the reasons outlined before. He therefore
considers a qualitative approach with multiple methods and two in-depth case studies as the
appropriate methodology for this research and for managerial practice in order to establish best
practice model in SRM and to create the resilient supply chain in the respective industry. However,

as the research journey is not yet over, this viewpoint might possibly change once again.

3.8. Philosophical stance: from a positivist to a pragmatic interpretivist

3.8.1 Why a pragmatic interpretivist”s position

The nature of interpretivism has been discussed for example by several authors like Burrel and
Morgan (1979; p. 28), Bryman and Bell (2011; p. 17), Saunders, Lewis and Thornhill (2012; p. 140)

and Robson (2011; 24). Burrel and Morgan explain interpretivism as “the interpretive paradigm is



-39 .-

informed by a concern to understand the world as it is, to understand the fundamental nature of the
social world at the level of subjective experience. It seeks explanation within the realm of individual
conciousness and subjectivity, within the frame of reference of the participant as opposed to the
observer of action” (Burrel & Morgan, 1979; p. 28). Interpretivism is characterised by its focus on
looking at the world from a subjective viewpoint in contrast to an objective viewpoint and “sees the
social world as an emergent process which is created by the individuals concerned” (Burrel &
Morgan, 1979; p. 28). The result is that rather than seeking to explain observations on the basis of
objective observations explanation is sought in understanding the subjective interpretation of events
by the relevant participants. Bryman and Bell explain that interpretivism is “taken to denote an
alternative to the positivist orthodox” (Bryman & Bell, 2011; p. 17). This then means that the goal of
research becomes focused on investigating the roles and behaviour of actors in specific situations
rather than the recording and analysis of objective measurements (Bryman & Bell, 2011).
Interpretivism thus holds that it is the interaction of actors in real situations that is the key to
understanding observed phenomena (Bryman & Bell, 2011). Robson (2011) outlines that
interpretivism assumes “that social properties are created by human beings and social interaction”
(Robson, 2011; p. 24). In interpretivism it is therefore necessary to conduct detailed investigations
and analysis of social situations as opposed to the mere collection of objective data. The approach
used in this work of “Establishing a best practice model of supplier relationship management (SRM)
for multinational manufacturing companies in the European transportation industry* can be described
as pragmatic interpretivism. The investigation of the supplier relations behaviour has been made
using an approach that interprets the observations as resulting from the behavioural interplay
between suppliers and customers in real world situations. This is in contrast to an approach focusing
solely on the measurement of objective metrics. One of the limitations of an interpretivist approach
however is that the subjective nature of the behavioural interplay between actors which underpins it
may be highly contextually dependent. Thus results and explanations derived in a particular situation
cannot always be readily translated to other contexts. The empirical part of this research from Phase I
to Phase IV has therefore been designed considering the ontological viewpoint as pragmatic
interpretivist as proposed by Remenyi et al. (2003). This research takes that into account by seeking
to improve the identification of business components and best practices based on the ontological
model of an enterprise. In contrast to the positivistic approach, interpretivism emphasizes that SRM
and supply networks are socially constructed and subjective and that the interaction of actors in real
situations of supplier relationships is the key to understanding the observed phenomena. From an
epistemological viewpoint, researchers must focus on the meaning and need to understand the
common success criteria of different schools. This means that it is important to understand by the

application of qualitative methods with small samples and in-depth analysis as outlined by Saunders,
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Lewis and Thornhill (2012; p. 140), what SRM has ideally to look like in specific categories and
whether or why these findings can be confirmed or disconfirmed. The synthesis of SRM, which
follows the ontology of interpretevism, embraces a programme theory of change, asking questions
such as which models and characteristics work for whom and in what circumstances, but keeps open
the idea that there may not be a resulting consensus from an aggregation of the evidence. As part of
the ontological viewpoint as interpretevist, schools in SRM and supply networks have been
scrutinized by in-depth investigations. The systematic literature review and the interviews have
revealed three schools of supplier networks which deviate from the traditional paradigm that supplier
relationships serve only to effect timely deliveries at the lowest cost (Behrendt, 1996; Bertodo, 2002;
Bozhardt et al., 2009; Dust, 2009). The figure below outlines the comparison of research
philosophies (Gloucestershire DBA database, 2011; Saunders, Lewis and Thornhill, 2012; p. 140).
Chapter four outlines the methodology, methods and and research path applied as part of the

interpretivism philosophy.

Figure 3-11: Viewpoints of positivists, pragmatic interpretivists and interpretivists

Comparison of research
philogophies in buiness
management and reseach

Ontological viewpoint

Positivits

Critical realists

Pragmatic

Interpretivists

Ontology:

Easic heliefs, that
supply networks are

« external and objective

+ are created based on
rational facts

+ socially constructed
+ subjective

* human constructs

+ zoctally constructed

+ subjective meanings and
interpretation

+ changeable and multiple

Epistomology,
researchers must:

* focus on facts

*+ be based on objective
data

s focus on meaning

+ iy to understand

* Subjective meanings and
social phenomena Focus on
the details of situation.
Focus upon the details of the
situation, a reality behind
these details, subjective
meanings motivating actions

Methodology and Crperationalization of Samples over period of Small samples, qualitative

methods: concepts to measure time and limited in size approach and in-depth
investigation

Consequence: Theory of truth laws Methods follow question | Everything iz interpreted

Source: adapted from Gloucestershire DBA database, 2011 and Saunders, Lewis and Thornhill (2012; p. 140).

Philosophical position of an interpretevist approach.
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3.8.2 Competencies and skills

When using a qualitative and case study approach for research, Yin emphasizes that certain
competencies must be available (2009). Yin highlights the necessary skills for doing qualitative
research with and without an interventionist approach, e.g. conducting interviews or action research.
The Figure 3-12 represents the set of skills that is necessary to conduct a multiple and qualitative
research approach as stressed by Yin (2009). Firstly, a proficient case study investigator must be able
to ask good questions and interpret them. Secondly, he must be adaptive and flexible, so that newly
encountered situations can be seen as an opportunity, not as a threat or a risk. A firm grasp of the
issue under study, even in an exploratory model, underpins the ability to remain unbiased by pre-
conceived notions. Certain competencies and skills are necessary to carry out the anticipated
research, case study and interviews, as outlined by Yin (2009). Facilitation skills are essential for
conducting case studies and executing interviews. Moreover, it is necessary to be a good listener and
synthesizer. Research must be prepared and designed beforehand, so that advanced planning of the
research journey, milestones, methodology, etc. can be applied. Data obtained have to be catalyzed
and reported via a protocol, as recommended by various authors like Moon (2004), Remenyi et al.
(2003) and Yin (2009). The next chapter four outlines the methodology, methods and research plan

utilized for the thesis, followed by the empirical research over four phases.

Figure 3-12: Competencies required for research

Researcher’s
glaills

reporter
observer

Source: Researcher’s skills and competencies; adapted from Remenyi et al., 2003, Yin, 2009 and Fink, 2010.
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4. Research methodology, methods and research plan

4.1 Purpose and objectives

As described in chapter one there is a trend towards the concentration on core competencies in the
European transportation industry (Aberdeen group, 2006; Bozhard et al., 2009). As a consequence
supply networks or supply chains have become more complex and international, impacting the
relationships to international suppliers and the way how supply networks have to be managed.
Christopher and Peck (2004) point out that companies target to build a resilient supply chain, as
coping with the growing complexity is considered as being a general trend in upstream supply chain
management (see Figure 4-1). Complexity is characterized by an increased sourcing of modules,
systems and components from suppliers, the increase in number of supply chain layers (tiers), and
the internationalization of supply chains (Harland et al., 2003). Academics and practitioners highlight
that these trends have direct influences on SRM activities as shown in the figure below (Aberdeen

group, 2006; Trkman & McCormack, 2009; Giirtler & Spinler, 2010).

Figure 4-1: SRM activities and phases in the upstream supply chain management

Tier5 Tierd Tier3 Tier 2 Tier 1

Scope of SRM activities Manufacturer SRM activities

w = w Selection & sourcing
- ooy S, Gtoal sou
- m _——r obal sourcing
\ Supplier qualification
Capacity management
Mitigations
EFisk management

Performance measurement

Corporate social issues
SRM phases
Selection

Launch

Production

After market

Source: SRM activities adapted from Trkman & McCormack, 2009.

In the last decades, manufacturing companies in the European transportation industry have

significantly reduced their own value-adding tasks and implemented efficiency-oriented cost
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reductions, e.g. outsourcing, single sourcing, low-cost country sourcing, platform concepts, lean
management, design-to-cost approaches (Christoper & Peck, 2004). As a consequence, several
authors stress that SRM activities like supplier selection, supplier qualification, global sourcing,
capacity management, risk management, mitigations of supply disruption, performance management
and corporate social issues have become more important in both core and peripheral SRM business
areas (Harland et al., 2003; Trkman & McCormack, 2009). SRM must aim at building resilient
supply chains (Christopher & Peck, 2004). In recent years resilient supply chain management is seen
with reference to the direct supply base on a tier one level. The traditional paradigm is characterized
by a reactive approach after the supply disruptions occurred and not a proactive role as highlighted
by the Choy et al. (2003) or Giirtler and Spinler (2010). Mitigations in the old paradigm have been
taken after the supply incidents happened, whereas modern SRM considers preventive measures as
the key for supply chain resilience (Giirtler & Spinler, 2010). In this context, academics and
practitioners stress that that supply chain resilience has to exceed the tier one supplier levels as many
supply disruptions are caused by issues or incidents beyond this level (Christopher & Peck, 2004).
As a result, SRM measures against the vulnerability and exposure to external disturbances have to
focus beyond tier one levels. Not only the examples in the first section during the last years from
2000 until 2011, but also more recent incidents of supply disruptions of manufacturing companies in
the European transportation industry in 2012 show the necessity (see Table 4-2 on the next page) for
a deeper and more comprehensive scrutiny on what the best practice elements in SRM are and how
these incidents can be avoided (Becker, 2012; Witwer, 2012; Odell & Pickard, 2012; Bohler, 2012).
In the European transportation industry, activities carried out by enterprises like Bombardier,
Alstom, Siemens, MAN, Stadler or BMW itself account for only 20 to 30 percent of its total
performance. With the enlarged connections to suppliers and relationship with supply networks
(Kersten et al., 2008), risks and incidents have also increased in 2012 for these enterprises. As OEMs
and multinational companies like Bombardier, Stadler, Hitachi, Honda or Siemens have been
confronted with shortages and disturbances within the supply chain management (SCM),
management of these companies addressed the need for a more advanced framework of managing
supplier relationships (Becker, 2012; Witwer, 2012; Odell & Pickard, 2012; Bohler, 2012;
Chongvilaivan, 2012). Global sourcing activities and the increased transfer of complex modules and
services to the upstream supply chain management have changed the layout of supply chains and the
needs for SRM in international markets significantly, as highlighted by Hamm (1998) or
Choongyvilaivan (2012). Besides procurement activities in respect to supplier selection, launch and
performance measurement, aspects of corporate social responsibility (CSR) become increasingly
important in global sourcing markets. CSR activities normally comprise ethical issues related to

supply management as outlined by Emmett and Crocker (2009). SRM has to ensure that
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environmental aspects, compliance with laws or antidiscrimination rules are taken into account,
when outsourcing goods and services to external suppliers. Besides redundancies in the supply chain,
Hendricks and Singhal (2005) point out, that missing CSR guidelines can also have negative impacts
on the stock value of an organization. It was revealed that supply chain disruptions caused or
incompliance with CSR regulations can cause sharp losses and high cost to the own company
(Hendricks & Singhal, 2005). Academics and practitioners stress the need for further research in
SRM in a wider scope to avoid incidents as shown in the following table (Narasimhan & Talluri,

2009).

Figure 4-2: Supply disruptions in 2012 in the transportation industry

Year Description Source

2012 Delays of deliveries from 133 Stadler KISS trains due to missing Becker, 2012
homologation of certain modules and parts.

2012 Swiss Railway (SBB) delay caused by late design completion and supply Witwer, 2012
delays by Bombardier in 2013.

2012 Supply disruptions from sub suppliers to Hitachi cause a significant delay Odell & Pickard,
in train-building project in England for the first high-speed trains. 2012

2012 High-speed trains to the Deutsche Bahn are delayed by Siemens and Béhler, 2012

Bombardier due to software issues.

2011 Thailand’s 2011 flooding caused production standstills in several Honda Chongvilaivan, 2011

factories including the Honda UK SWINDON manufacturing site.

Source: Articles from various authors show recent supply disruptions in the transportation industry.

Roles and responsibilities in complex and global supply networks on how to deal with suppliers
require further scientific investigation (Christopher & Mangan, 2005; Aberdeen group, 2000).
Supply chain resilience is a rather new area and still largely unexplored area of management
(Christopher & Peck, 2004). The present research seeks to address these concerns by outlining risk
factors of supply chain disruptions, by investigating how disruptions can be anticipated, prevented
and managed and by examining best practices in the respective industry. The typical challenges and
issues dealt with in the existing literature are in themselves very similar and raise the questions in
terms of “What are the schools in SRM7?”, “What are best practice elements in SRM?”’, How can
supply disruptions be avoided by means of SRM?”, “How can supply disruptions be mitigated?”, and
“What does a best practice model for SRM look like?”. In the following sections the research

methodology, methods and sequence of the doctoral thesis will be explained.
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4.2 Research Phase I - I'V: multiple and qualitative approach

The empirical part of the research on establishing a best practice model of SRM in manufacturing
companies in the European transportation industry has been divided into four research phases as
shown below. The figure shows, that each of the four phases has its own focus. The major objective
is to establish a best practice model of SRM in the relevant industry. The focal aspects of the
empirical part consist of the validation and refinement of research questions (Phase I), the
identification of schools and best practice elements (Phase II), the validation (or falsification) of best
practices through two cases studies (Phase III) and the refining of the best practices (Phase IV), as

shown in Figure 4-3.

Figure 4-3: Research sequence: Phases I, I, ITI and IV

lr Phase I: appropriateness of
Phase II: best-practice elements in SRM \ research questions for Bombardier
= jdentification of existing schools & best-practices ®  semi-structured interviews
= literature review & semi-siructured interviews with = research priorizitation

SEM experts in manufacturing companies in the
European transportation industry

= personal reflection and experience in SRM / 1
/Phase I1I: case study approach \
1 = categorization of best practice elements
. . = approach based on two in-depth case studies within

Phase 1V: refining, confirmation Bombardier
* refining and development of best practice = analysis according to identified categories and

catagories and model validation of best practice elements
* confirmation of best practices and = analysis and aggregation of case study and interviews

inhibitors

= survey in order to confim case study results

. /

Source: own source; phase model for research on SRM.

Phase I: Appropriateness of research questions

With the help of interviews involving senior management in Bombardier, Phase I has been intended
to confirm or disconfirm the appropriateness of the research questions and to determine the
contribution of this thesis to managerial practice within Bombardier and the European transportation

industry. Five experts from supplier connected functions, such as SRM, procurement, quality or
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logistics, have been approached and interviewed through semi-structured interviews. This has
generated rich data from which the respective research questions could be addressed. The interview
results have helped to prioritize research objectives and to support potential amendment or revision
of the research questions. Phase I identified also additional aspects for the research after analyzing
the experts’ opinions. It was the intention to conduct further interviews with the purpose of adapting
the research questions, if appropriateness or contribution to managerial practice in Bombardier could

not have confirmed.

Phase II: Identifying best practice elements in SRM

Following verification and amendment of the research questions in Phase I, Phase II has displayed
schools of thought in SRM, has revealed risk factors relating to supply chain disruptions and has
examined how to manage, anticipate and prevent such disruptions. Through addressing the three
questions, best practices have been identified. Qualitative data and a multiple approach, including an
ongoing systematic literature review and semi-structured interviews, have been applied (Yin, 2009).
Based on ten interviews with senior managers in the respective sectors schools of thought, categories
of best practices of SRM in manufacturing companies in the European transportation industry have
been inductively identified. Furthermore, risk factors for supply chain disruptions have been defined
and categorized. These causal factors could be compared to those identified in the literature in order
to develop a unified listing, drawing on both sources. Finally, it has been examined, how supply
disruptions can be anticipated, managed and avoided (Yin, 2009). Due to the author’s experience as
manager and lecturer in the given field, access to a wide range of data and suitable interview

candidates has been given.

Phase III: Case study approach

Two in-depth case studies with the suppliers Victall and Jupiter have been used in Phase III to
validate or falsify (disconfirm) best practice elements in SRM, to determine risk factors for supply
disruptions and to show how such disruptions can be anticipated or mitigated (Yin, 2009). The
majority of best practices have been validated. In only a few areas, where no or partial confirmation
could be shown, the results have not been incorporated into the study as recommended by Yin (2009)
or Remenyi et al. (2003). Here, additional research is necessary as pointed out by Yin (2009).
Analytical generalization and pattern-matching techniques have been used as one recommended
analysis technique in the case studies (Yin, 2009; p. 38). Identified best practice elements, risk
factors and mitigation aspects (from Phase II) have been used as a template with which to compare,
confirm or disconfirm the empirical results of the case studies (in Phase III). Two projects involving

supply chain disruptions and mitigation activities within Bombardier have been selected as relevant
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cases. The two case studies have been related to two separate and independent locations within
Bombardier Europe. The first case study has been at the largest site and main location in
Hennigsdorf, near Berlin. Headquartered in Berlin, Bombardier is the European market leader and
recognized benchmark. The second case study, which has been served as replication, has been based
in Gorlitz, the second largest site in Germany. Each case study involved five semi-structured
interviews with the senior management of the respective functions, e.g. procurement, quality,
logistics and the supplier. English was used both for the interview questions and the interviews
themselves. As English is the corporate language within Bombardier, linguistic issues did not arise.
A matrix of categories equal to those identified and defined in Phase II has been applied for
comparing, validating or disconfirming the respective elements. The extension of interviews to
operational members of the projects (Remenyi et al., 2003; p. 126) has provided further help in
confirming or disconfirming best practice elements. Five operational members have been
interviewed per case. As expected, the answers given by the experts have been based on practical
experience and thus contributed to the research. Being employed at Bombardier accessibility by the

interviewer and researcher to both data and interviewees has been given.

Phase IV: Refining and confirmation

Phase IV has dealt with the confirmation and refining of best practices in the respective categories.
For the purpose of analysis and confirmation, the interview protocols have been transcribed while
assigning the answers and data to the relevant categories, e.g. best practice, risk factors, and aspects
on how to manage, mitigate and avoid supply disruptions (Remenyi et al., 2003). Insofar as the
interviews have confirmed the issues at hand, it has been possible to make clear recommendations
and statements. Where the opinions of the SRM experts and project members did not correspond to
the elements identified in Phase II, they have not been considered as relevant for this study.

However, they may be a subject for further investigation.

4.3 Schedule and systematic approach

The complete doctorate and research on SRM has been scheduled for a duration of three to four years
as shown in the schedule in Figure 4-4. Enrolment into the doctoral programme started in March
2010, followed by the residential weekends of four modules of ‘“‘systematic literature review”,
“methodology and methods”, “action research” and “professional reflective practice” in Munich
(Germany) and Cheltenham (Great Britain). After passing all of them, the research degree form
(RD1) was submitted in 2012 to obtain official approval to proceed with the research and to enter the

research phase in summer 2012. During the establishment of the RD1 form, both doctoral advisors
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supported the author in making their points and recommendations on contents and format.
Communication was done either through electronic mail, telephone, video conferencing or face to
face meetings in Berlin or Stuttgart. In addition, the author had regular meetings with SRM experts
within Bombardier in order to crosscheck the validity and clarity of the research questions, the topic
itself and the methodology of the research. As outlined previously, the establishment of a best
practice model in SRM in the respective industry will significantly contribute to managerial practice
and the author’s company. This led to a great interest into the thesis and findings by experts inside
and outside Bombardier, as the creation of best practice model and a resilient supply chain will result
in a competitive advantage against its competitors as outlined by practitioners and several authors
(Christopher & Peck, 2004). After submission and a few corrections the approval of proceeding with
the research was officially granted by the Faculty Research Degree Committee (FDRC) and the
University Research Degree Committee (URDC) in summer 2012.

Figure 4-4: Research plan for establishing best practice model of SRM
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SRM is closely linked to the purchasing function and represents an integrating factor with primary

responsibility for linking major processes within and across companies into a cohesive and high-
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performing business model, as explained by Jaspers (2007). SRM can be seen as an opportunity for
an enterprise to distance itself from its competitors by adding value through optimal interaction of
supply networks in terms of quality, cost and delivery (Ohno, 1988; Bertodo, 1996; Dust, 2009;
Helmold, 2010). The ongoing trend towards the use of module and systems suppliers has led to
greater dependency (Trkman & McCormack, 2009). This trend has inherently increased the
vulnerability of the supply chain (Harland et al., 2003). The companies become inextricably linked
and are no longer able to withdraw from the respective networks. Although extensive literature is
already available on this topic, several authors point out the need for a more holistic approach on
monitoring supply chain risks in greater detail (Chopra & Sodhi, 2004; Narasimhan & Talluri, 2009).
There is a gap between the proactive role of SRM in a complex and multilayer supply network and
the current view on how to deal with supply chain risks (Wu & Knott, 2006). Further research should
therefore contribute to closing this gap by providing criteria and classifications for a best practice
model for SRM, as proposed by Choi et al. (2001). As defined below, these recommendations would
be applicable to manufacturing companies in the European transportation industry. Furthermore,
additional research will contribute to the future avoidance of supply disruptions by formulating early
and sustainable warning indicators, as recommended by Christoper & Mangan (2005). When
evaluating a suitable research strategy in terms of methodology and appropriate methods, the

advantages and disadvantages of the following approaches were taken into account:

1. quantitative research
2. qualitative without an interventionist approach

3. qualitative with an interventionist approach

Various authors point out that a purely quantitative and numerical approach may not fully reveal the
truth of the phenomena Remenyi et al., 2003; Yin, 2009). Quantitative statistics or surveys are often
used by many other companies to measure supplier quality and delivery performance (Schmitts &
Platts, 2003; Dust et al., 2011). Supplier performance data might hypothetically contribute to good or
bad supplier relationships between the customer and the supplier; however, such data do not indicate
what a best practice model of SRM in complex supply networks should look like (Rao & Goldsby,
2009). In addition, performance data do not take into account aspects like processes, tools and
sustainability (Giirtler & Spinler, 2010; Dust, 2009). As the questions within this research focus on
“What does a best practice model in SRM look like” and “Why do certain criteria contribute to such
a system”, a systematic literature review, interviews and a case study approach are more explanatory
than surveys, observations or a quantitative approach (Yin, 2009). In addition, it is intended that such

a role model can be applied by other enterprises in the respective industry, and therefore it needs to
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consider current trends, beliefs and patterns relating to supply networks. Supply networks and the
supplier relationships within these networks are social constructs and created by humans, which need
another approach than quantitative analysis (Yin, 2009). As a result it has been decided to apply a
multiple qualitative research methodology. Case studies focus on contemporary events and are a
suitable tool for understanding and explaining complex phenomena (Remenyi et al., 2003). However,
the research will incorporate a qualitative approach without interventionist approach, however, a
qualitative approach with an interventionist approach is recommend for further research in this field
and transfer of findings to other industries. A systematic literature review combined with interviews
have been regarded as appropriate methods for Phase I and II combined with the case study
validation or falsification. In this context, the case study approach in Phase III is a sophisticated
method in that “it provides valid and reliable evidence of the research process as well as presenting
the findings which result from the research” according to Remenyi et al. (2003). Therefore the
multiple methods approach including case studies is considered to be an appropriate method for
confirming/disconfirming best practice elements of SRM and supply networks, which are grounded
on the literature review and interviews from experts of industry benchmarks. Comments and
opinions in the literature differ on the question of how many cases should be used. As outlined
before, the majority of authors propose one, two or three (Yin, 2009; Eisenhardt, 1989) cases are
sufficient. Yin states that one single case study is sufficient (2009; p. 69) if certain criteria are met,
any additional cases serve as replication. A case study approach in this context is an empirical
enquiry that validates or falsifies findings and best practice elements in SRM from the literature
review and interviews. Secondly, it helps to investigate SRM in depth both within supply networks
and in its real and practical context. Moreover, case studies rely on multiple sources and experts in
the field of SRM. In this research experts of two projects have been interviewed for this purpose. In
addition, the case study method comprises a significant contribution to the research in SRM from
managerial and industry practice. It deals with relationships between supply chains and social
behaviour within supply networks, benefitting from the prior development of theoretical propositions
on SRM for data collection and analysis. Finally, case studies cope with the fact that SRM best
practice elements and a best practice model comprise more than one result and category. When
applying the case study approach, it is mandatory that certain competencies are available, as
emphasised by a number of authors (Yin, 2009). The competencies have been outlined in the
previous section in detail. A proficient case study investigator needs a set of skills to successfully
draw the right conclusions. Yin stresses that the researcher must have competencies to make the right
enquiries throughout the interviews and research. The author has been able to acquire presentation,
interview and mentoring skills through specific and suitable training measures within and outside

Bombardier. In the case of Bombardier, it is important to have the right language skills, especially in
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English. In Bombardier, English is the corporate language, so that no issues came up. In certain
cases, the author had to rephrase or explain the exact meaning of the questions. Besides the required
skills set, anonymity and ethical guidelines have been a crucial aspect of this research. Anonymity of
interviewees has been granted by not disclosing the names of interviewees. Ethical considerations in
terms of anonymity, disclosure of data and other aspects are outlined in the next chapters in more

detail.

4.4 How the case study approach adds value to this paper

Two case studies within Bombardier have been scrutinized for confirming and disconfirming the
identified best practices in this research. This section therefore describes the process of applying the
theory based on case studies within the field of SRM. It goes from specifying the research questions
to reaching conclusions. The theory used deals with the question of how to establish best practice
categories of SRM and supplier networks and what aspects to implement. Some features of the
process, e.g. problem definition and construct validation or falsification, are similar to hypothesis-
testing research. Remenyi states that there have been recent prejudices against case study approaches
(2003). Case studies are defined by Yin as an “empirical enquiry that investigates a contemporary
phenomenon within its real life context when the boundaries between the phenomenon and context
are not clearly evident and in which multiple sources of evidence are used* (Yin, 2003; 2009). The
Figure below shows that case studies can be applied as a narrative or evidence-collecting
(confirmation or disconfirmation) device in order collect knowledge for the research topic. For the
purpose of this paper the latter, the case study as evidence collection device, will be used. Case
studies have been viewed by critics as a less desirable form of empirical research methodology (Yin,
2009). Accusations include bias and a tendency to use incomplete evidence. Of course, case studies
are not perfectly objective due to the opinions of both the supplier and the recipient of the
information. However, case studies represent an ideal approach for collecting evidence of social
systems and more deeply question the “how” and “why” of phenomena in social behaviour. As
supplier networks and supplier relationships focus on human beings and enterprises, a case study
methodology was considered to be a suitable tool for this thesis, especially as the resulting depth of
enquiry is significantly greater than with quantitative research methods. Yin gives an example where
in-depth interviews are sometimes used to ascertain attitudes by means of question lists; the results
are often unsatisfactory as one cannot do justice to the complexity of a standpoint by ticking “Yes”
or “No” or rating “one to five”. On the contrary, case studies with in-depth interviews are seen as an
ideal evidence collection tool (Yin, 2009). Case studies go behind the scenes and are targeted to
getting more insight on what the SRM role model should look like. Even though Yin recommends

case studies as an appropriate research strategy, he points out that using case studies remains one of
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the most challenging of all social science endeavours (2009). The case study approach in Phase III is
a significant part of the research in order to confirm, disconfirm or adjust the findings identified in
Phase II. Yin (2003; 2009) and Remenyi et al. (2003) outline that case studies can help in detailed
and in-depth examination of a setting, a person, principles or groups. They point out that multiple

data sources give multiple perspectives.

Figure 4-5: Case study method with two basic approaches
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The focus is on the individual or group, not on the population and meaning is extracted from
observation of the case studies with instructive findings rather than generalizable results (Yin, 2009).
The results of the case studies will therefore be utilized to establish a logic and uniform set of actions
of best practices which can be applied to anticipate, manage and prevent supply disruptions in
manufacturing companies in the European transportation industry successfully. These conclusions
will help to modify the before identified theory and implications, that were found during Phase II in
the systematic literature review and the interviews. For the analysis it is meant to use the
methodology of “patterns matching” as recommended by several authors (Trochim, 1989; Yin, 2003;

2009; Remenyi et al., 2003; 2009). Trochim describes this methodology as “to compare the empirical
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based patterns of the case studies with the predicted patterns”, identified through the systematic

literature review and semi-structured interviews in Phase II.

Figure 4-6: Case study approach in research of SRM
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The empirical based patterns can be described as the identified best practice categories from the
systematic literature review and semi-structured interviews of senior managers in manufacturing
companies of the transportation industry in Europe. Based on these findings, two cases are foreseen
for validation or falsification of best practices in the identified categories. The case study approach
has a sequence (as shown in the above Figure 4-6) and comprises certain activities as outlined by Yin

(2009).
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5. Phase I: Confirmation, disconfirmation and refinement of research questions

5.1 Research questions and approach in Phase I

This chapter tackles the confirmation, disconfirmation and refinement of research questions as part
of Phase I. This phase focuses on interviews with the senior management of Bombardier with a view
to confirming or disconfirming the appropriateness of the research questions. As part of the
methodology and pragmatic interpretivist ontology, the reserach is conducted within the
transportation industry; it was decided to scrutinize appropriateness of the research questions through
managerial evaluation in this environment. Employment at Bombardier and being a director in the
field, access to suitable interview candidates and senior managers in SRM has been given. As
outlined in chapter one, Bombardier is one of the market leaders in the European transportation
industry with a huge supplier network. Thus, confirmation and disconfirmation of research questions
by senior management of Bombardier in SRM has been considered a suitable way for preexamining
and piloting the research questions and the question list (Remenyi et al., 2003). Prof. Dr.-Ing. Dust
provided drafts of question lists and permitted the use thereof. These drafts were amended to the
needs of this research as shown in Figure 5-2 (see Appendix 4 and 5). Functions and titles of the
interviewees as well as the date of interview are summarized below. The table shows that senior
management in this research could be attracted to participate in this study. Remenyi et al. (2003) also
stress the importance of pretesting question lists in order to detect potential shortcomings in design
and administration. Furthermore, such pretesting can confirm or disconfirm any relevance to
Bombardier (Remenyi et al., 2003). The design and individual elements of the question list are the

result of ongoing research into SRM and professional literature (Fink, 2010; Remenyi et al., 2003).

Table 5-1: Bombardier interviewees for validation and refining research questions

No. | Department Position Date of interview
1. Global Supplier Quality Assurance Senior Director 2012/07/04
2 Production Control and Logistics Director 2012/07/04
3. Group SRM Director 2012/07/31
4 Supplier Performance Management Head of Supplier Performance 2012/07/25
5. SQA and Quality Director 2012/07/31

Interview candidates for confirming, disconfirming and refining the the research questions.

The purpose of the interviews it is to confirm the appropriateness of the research questions and to

confirm or disconfirm their contribution to managerial practice within Bombardier as fundamental
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part of Phase I (Yin, 2009). Candidates with direct interfaces to suppliers and supply networks were
approached approximately four weeks prior to the interviews. The potential interview candidates
taken into account for participation have been working in the field of SRM at senior management
level. Directors or senior directors have been asked and approached. Five experts from supplier-
connected functions have been interviewed. The interviewees showed their interest in obtaining the
results after the research later on and to roll out the findings to other manufacturing sites. As English
is the corporate language within Bombardier, the interviews were conducted in English. It was
agreed to make names anonymous, but to publish title and the name of the department. The question
list was handed out personally to the participants five to seven days beforehand to enable them to
work on the topic in advance. Since all participants had concerns about being recorded, it was agreed
to take only notes by hand rather than recording. All protocols were transcribed after the interview

took place and shared with the interviewees. The question list before and after validation/amendment

as part of Phase I is shown below.

Figure 5-2: Question lists in Phase I: confirmation/disconfirmation of research questions
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Source: Question list for validation, falsification and amendment of research questions. See Appendix 20.
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The initial question list comprised three generic questions and ten specific questions. One generic
question has been added after the first two interviews, tackling the beliefs, values and patterns in
terms of SRM and also the existing schools of thought. Ethical considerations have been involved in

this study and are described in the following section.

5.2 Ethical considerations

The purpose of the research and the respective questions was explained to the candidates in person or
via phone prior to each interview as recommended by various authors (Remenyi et al., 2003; Yin,
2009). As the author has been a manager himself in Bombardier, interviewee candidates were known
and could be persuaded to participate in this study by the goal of establishing a best practice model in
SRM. The interview questions were sent to the interviewees approximately three weeks in advance
around June and July 2012. None of the five candidates declined participation. If any of interviewees
had refused to take part beforehand or withdrawn afterwards, the author would have looked for
alternative candidates within Bombardier. Participation was entirely voluntarily, and confidentiality
was guaranteed. There were no personal power issues since he only interviewed senior management.
Participants were asked if the anticipated findings should be treated confidentially. Had that been the
case, a common agreement would have been concluded as to which information could be published
and which information should stay confidential. This agreement would have been signed before any
publication of the research findings. However, none of the interviewees objected to publication of
departments and titles, findings or contents of the interviews. The researcher made it clear that each
participant would have the possibility to review any research results before publication. It was
explained that the research would be conducted according to the guidelines of “The University of
Gloucestershire’s Handbook of Research Ethics (2008)”. A copy of these guidelines was offered to
all participants on request. Full compliance with the rules of ethics underlines the fact that the thesis
reports data, information and results honestly while avoiding bias in the interpretation of data
analysis. It was understood that all data arising from the interview and protocol as well as any other
data would be stored safely on the researcher’s personal computer and destroyed after approval of the
thesis by the University of Gloucestershire. During the interviews it was highlighted to all
interviewees that the author expected this research on SRM in manufacturing companies in the
European industry to add both to general theory and to managerial practice. The results would
contribute to science and manufacturing companies in the European transportation industry. The
thesis on SRM would highlight the values, beliefs and behaviours of SRM and schools of thought
(question added). Furthermore, it would define and classify risks factors for supply chain disruptions.

In addition, it was pointed out that the research would examine how supply chain disruptions can be
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anticipated, managed and prevented. Finally, it would identify best practice elements of SRM in
manufacturing companies in the European transportation sector. Thus it would be possible to gain a
competitive advantage by giving manufacturing companies the opportunity to distance itself from

other companies in the European transportation industry.

5.3 Objectives of research questions

Experts from academia and industry address discuss the following four questions (see questions I, II,
II and IV below) as pointed out by several authors (Aberdeen group, 2006; Emmett & Crocker,
2008; Benjamin & Giirtler, 2010). The questions on SRM are relevant for science and managerial
practice and tackle issues like “What are the schools of SRM?”, “what should a resilient supply
network look like?”, “what are proactive SRM measures?”’, and “what are enterprises with best
practice elements in SRM doing more effectively than others?” (Harland et al., 2003; Bozhard et al.,
2009). Based on this investigation, four generic questions (questions I to IV) have been defined and
formulated as research questions for this thesis (Remenyi et al., 2003; Fink, 2010). These questions
focus on general issues, whereas the remaining questions tackle more specific SRM issues in terms
of managerial practice (questions 1 to 10). These questions refer to issues like information systems,
performance indicators, organizational set up and other aspects which are relevant to managers in

SRM. The defined research questions and objectives are:

I. What are the existing values, beliefs and behaviours of SRM in manufacturing companies in the
European transportation industry? What are the schools of thought in SRM?

II. What are risk and causal factors for supply disruptions in manufacturing companies in the
European transportation industry?

III. How can supply disruptions be avoided, managed and prevented in manufacturing companies in
the European transportation industry?

IV. What are the best practice elements in SRM in manufacturing companies in the European

transportation industry?

The first question “What are the beliefs, values and behaviours in manufacturing companies in the
European transportation industry? What are the schools of thought?” was added to the question list
after the first two interviews with the senior director of supplier quality and the group director SRM,
as both interviewees stressed that SRM requires certain behaviours, values and beliefs. In the same
context, interview candidates questioned what schools were available in SRM and recommended to

disclose these existing schools and the respective behaviours, beliefs or values of these schools. In



-58 -

reply to the second question, all interviewees said that SRM requires a preventive approach with a
monitoring function in procurement. Even though Bombardier applies mostly hard criteria in its
supplier evaluation system, there was also the point made to utilize soft factors for assessment
purposes (Bombardier, 2011). Best practices would consist of certain tools and mechanisms created
for SRM during the last years in Bombardier. In addition, it was pointed out that best practice model
in SRM requires sophisticated processes, evaluation and IT or B2B environment. Regarding the
causal factors for supply disruptions, all candidates validated the question in that respect, that an
early warning systems must detect potential supply disruptions on the one hand. On the other hand, if
disruptions incidents occurred, it would be possible to have immediate mitigation and recovery

actions by understanding the causes for supply disruptions in a systematic way.

Figure 5-3: Phase I: Appropriateness of research questions
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Source: own source;initial question list for research questions confirmation/disconfirmation. See Appendix 21.

The figure above shows Phase I and the objectives of this particular phase with reference to the four
phases of the research. It involves analyzing the appropriateness of the questions and prioritizing the
objectives by conducting semi-structured interviews. Consequently, rich data have been generated

from which to address, confirm, disconfirm and refine the research questions. The interview results
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have also supported possible amendment or revision of the research questions and incorporate
additional aspects identified during analysis of the experts’ opinions. Experts recommended
amending the sequence, too. For example, they highlighted to ask in the first questions about schools,
then about supply disruptions causes, followed by question how to anticipate and prevent supply
disruptions. As a result of this sequence, the fourth questions would automatically and logically lead
to answers on the best practice elements, so that the sequence was amended accordingly. If
appropriateness or contribution to managerial practice had not been confirmed, the author would
have conducted further interviews to achieve these aims. Appropriateness could be mostly confirmed
by all participants, where partial disconfirmation was in place additional comments had to be
incorporated in the questions or amendments were made, as shown at the end of this section. The
selection of the research questions has been an important step in this research into SRM. Fink gives
examples on defining research question as initial step in the research (Fink, 2004; p. 20). The
researcher has been involved in SRM related issues due to his career background in industrial
practice and the involvement in many supplier related issues. Additionally, conferences (Fachtagung
Einkauf, BME Symposium), supplier days and round table discussions gave him the opportunity for
discussions with experts from managerial practice. The researcher looked into the literature in SRM,
through which many issues were similar to the issues raised with the SRM experts. Through this
process, which lasted approximately two to three years before the start of the doctorate, it was
possible to define four generic research questions (questions I to IV). Whereas the four generic
questions derived from the gap in literature, which related to the need to look at SRM more
holistically, globally and on a tier 1, 2 and 3 basis (Harland et al., 2003; Christopher & Peck, 2004;
Giirtler & Spinler, 2010), the ten specific questions (1 to 10) were raised by discussions with
managerial experts on the above mentioned conferences and SRM events. The ten specific questions
can be regarded as a supplement and expansion to the question list. Alongside the generic research
questions, the ten questions are more definitive issues in terms of processes, tools and best practices
and were raised by practitioners as shown below. It is important to stress, that the definition of
generic and specific research questions has been done by the researcher himself. Phase I and the
involvement of five experts with experience inside and outside the transportation industry has served
as supplementary step in verifying or falsifying the appropriateness of the research questions and

whether additional aspects might have to be added.

How to avoid supply disruptions through SRM?
How to recognize supply disruptions at an early stage?

How is SRM linked to corporate strategy?

Sl .

What are the company’s policies on SRM?
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5. How is SRM organized?

6. Who is responsible for SRM?

7. How are information systems used in SRM?

8. How is SRM performance measured?

9. What are the key performance indicators (KPI) for SRM?

10. How can SRM activities add value?

The figure 5-4 shows the three steps for the process of refining the questions and question list: step
one is the “sampling and interviewing” of the five candidates, step two tackles the “summarizing and
evaluating” and step three the “confirming, disconfirming and refining” in Phase 1. After sampling
and interviewing, the results of the responses have been summarized and evaluated, which, in turn,

has led to confirmation or disconfirmation of the research questions.

Figure 5-4: Phase I: Sequence to confirm and disconfirm research questions
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prioritization according to several authors (Fink, 2010; Remenyi et al., 2003 and Yin, 2009).
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Based on the Phase I results, interviews have been transcribed and summarized in the following
sections as recommended by Fink (2010) and other authors (Remenyi et al., 2003), starting with a
senior director of the SRM function within Bombardier. Interviews took place in either the
Bombardier site Hennigsdorf, the Brussels office or the headquarters in Berlin (Germany). For the
interviews a separate meeting room was reserved in order to have privacy and to focus on the
research questions as recommended by certain authors (Yin, 2009). As the candidates were known
by the author, the face to face conversation had a high degree of informal approach. As the
candidates and the author agreed to make notes rather than recording, it was in certain situations
difficult to note the entire context, so that questions had to be asked repeatedly in order to obtain the
full message. In accordance with Remenyi et al. (2003) the questions should be pre-coded according
to the research objectives, which made the interview transcription easier. The same analogy was used
later on for the case study interviews. In contrast to Remenyi et al., there were no direct costs
involved in the interviews in Phase I, as facilities and systems within Bombardier could be used
(2003; p. 158). The following section five displays the comments of the SRM experts that
interviewees confirmed validity and the appropriateness of the research questions to establish a best

practice model in SRM in the European transportation industry.

5.4. Interviews for research question validation and amendment

5.4.1 Interview one: Senior Director of SQA in Bombardier

The first interviewee to validate the research questions was Interviewee 1, the senior director
responsible for global supplier quality assurance. The interview took place on June, 30™ 2012 in
Hennigsdorf and lasted about 90 minutes. This interviewee has been in charge of all issues relating to
supplier quality and SRM within the procurement team inside Bombardier group. In his role as
senior director, he has deep insight into all Bombardier transportation and Bombardier aerospace
factories on a global basis, including European, Asian and North American divisions. Interviewee 1

has experience inside and outside Bombardier.

The question list including details on name, title, date and the duration as well as an extract of the
answers are shown in the figure below (see Appendix 12). Interviewee outlined the tools landscape
“with special focus on the supplier evaluation assessment process (SEAP) and the product approval
process (PAP)”, as shown in the strategic supplier assessment and project assessment layout of
Bombardier in Figure 5-6. The landscape shows three major phases in SRM, the strategic phase, the
selection phase and the execution phase. Each phase would contain subcategories in terms of specific

supplier issues.
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Figure 5-5: Example of question list for confirming or disconfirming research questions
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would contain subcategories in terms of specific supplier issues.

Interviewee outlined the tools landscape “with special focus on the supplier evaluation assessment
process (SEAP) and the product approval process (PAP)”, as shown in the strategic supplier
assessment and project assessment layout of Bombardier in Figure 5-6. The landscape shows three

major phases in SRM, the strategic phase, the selection phase and the execution phase. Each phase
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Figure 5-6: SEAP and PAP landscape within Bombardier
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The interviewee pointed out the fact, that values, beliefs and schools of SRM should be added to the
generic part of the question list. In the case of Bombardier, he outlined, “that a collaborative
approach with a strong focus on partnership would be the key success factor for best-in-class supplier
management and SRM. SRM activities have to be incorporated into the corporate policy and must be
to mutual benefit, the supplier and the customer.” As highlighted previously, based on the first two
interviews, this was added within the Phase I (new question I.). Regarding the second question (see
question IL.) on causal factors for supply disruptions, he pointed out several risk factors, which would
be derived from only partial existence or non-existence of this early warning mechanism. By
applying a systematic supplier evaluation approval process (SEAP), parts approval process (PAP)
and first article inspection (FAI), including the pre-manufacturing review before placing orders, it is
possible to secure stable and robust supply chains. With the help of a systematic non-conformity
process, the NCG performance measurement and an early warning mechanism, supply disruptions
can be identified at an early stage (see question III.). Interviewee 1 pointed out that “non-compliance
or discrepancies throughout the approval processes, can lead automatically to slack and supply

disruptions”. In addition to this, a strong focus on early supplier involvement and selection by
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appropriate monitoring tools would be a suitable way for securing a stable supply chain or network.
On question four (see question IV.) on best practice elements in SRM, he pointed out that SRM
always has to have a proactive monitoring function in order to ensure resilient supply chains or
networks and to avoid supply disruptions in terms of quality, cost, financial health or deliveries.
Questions 1 to 10 were answered more specifically by Candidate 1. He emphasized “that SEAP, PAP
and FAI had been adopted as best practices within the transportation industry, and implemented
globally”. The monthly low performance supplier management (LPSM) tool, which measures
defective parts in comparison to the total quantity of delivered and assembled parts, as well as on-
time delivery (OTD), serves as a form of monitoring governance. Any supplier that shows critical
weaknesses in terms of quality or delivery is asked to implement a full action and mitigation plan
(see question 1. and 2.). “Such incidents are reported to the supplier’s top management to ensure full
awareness within the organization.” Ideally, the monitoring function is integrated in the overall
procurement procedure. Objectives in terms of quality, cost savings and delivery performance are
part of the corporate strategy through tools like balance score card or other action plans and reviewed
within the board (see question 3.). Procurement itself ought to be part of the management team in
order to guarantee that full attention is paid to the supply network and SRM. The SQA function has
to assure compliance with Bombardier’s code of conduct and CSR regulations. In the same context,
SRM related people have to be in line with the same principles when dealing with suppliers. Within
Bombardier, supplier performance management (SPM) is an integral part of the site management
team, with its own director in a leading position. SRM is the core responsibility of the procurement
function, and in an ideal world, there would be one contact to the supplier (see question 4. and 5.).
SRM has to be structurally organized including sophisticated tools. “A web-based tool should be
utilized for measuring supplier quality performance and SRM” (question 6. and 7.). It must be
accessible for both parties, i.e. customer and supplier. “In addition to the hard factors, e.g. NCG,
OTD, field errors, there are also a number of soft factors which are relevant for SRM, e.g.
innovativeness, responsiveness, staff qualifications” (see question 8. and 9.). All in all, SRM would
thus contribute to the aspect of customer satisfaction and the achievement of monetary targets like

profitability and turnover (see question 10.). The interview ended after approximately 90 minutes.

5.4.2 Interview two: Head Director of Production control

The second interview took place a few days later in Hennigsdorf. Candidate 2, Head of Production
Control and Expediting, also deals with suppliers and the procurement of modules and systems in the
upstream supply chain. He has a long history within Bombardier including several divisions like
Production Control, logistics and project management. He can look back on an in-depth experience

with Bombardier and has worked in several different divisions, e.g. Powertrain and Propulsion
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Control (PPC). On his remark to “investigate on beliefs, schools and patterns” (see question I.), he
pointed out the fact, “that supplier relationships should be based on trust and collaboration”.
Relationships would be essential for any organization and have to be maintained professionally.
When asked the second and third generic questions (see question II. and IIl.) about supply
disruptions and the anticipation of supply disruptions, he referred to a monitoring system, which
needs to be in place. Monitoring selected criteria in terms of quality and delivery ensures a resilient
supply chain. Such alert systems should be implemented using a sophisticated web-based tool. In his
opinion, most major disruptions were caused by slack in the supply chain, insufficient capacities on
the part of the suppliers and waste throughout the value chain. Concerning the third generic question,
he explained that it was possible to anticipate supply disruptions via joint logistics concepts,
particularly if suppliers are sourced globally. “Early supplier selection together with lean and flexible
processes are levers for avoiding any disruption”. In reply to the first specific question on how to
avoid disruptions within upstream supply chain management, Interviewee 2 mentioned the
importance of a logistics protocol, which would have to be agreed upon with the supplier. The
logistics protocol is a contract which regulates logistical requirements in terms of delivery schedule,
JIT deliveries, packaging and other relevant aspects. Specially trained logistics experts within
Bombardier discuss different aspects of the logistics set up with the suppliers. One essential
preventive tool for overcoming various issues is disturbance management. As a result, best practice
elements (question IV.), would logically be aspects as explained in before. He referred to three
important examples within Bombardier. Firstly, he referred to the “newly created supplier
performance and development group”. Secondly, he stressed “that a strong focus on monitoring
suppliers was essential for detecting abnormalities at an early stage”. And thirdly, he highlighted the
“implementation of joint supplier logistics concepts, including vendor managed inventory (VMI) or
consignment stocks”. In reply to the first and second specific questions (see questions 1. and 2.) on
how to recognize supply disruptions at an early stage, Interviewee 2 mentioned ‘“the back order
process. Back orders, parts that are ordered but not delivered, are factors which may disrupt
production”. They are reviewed on a daily basis by a cross-functional team and include supplier
performance, procurement, etc. Back order meetings are conducted by logistics or expediting experts
within Bombardier. Ideally, a back order covers a forecast and a period of eight to twelve weeks of
material that is required. With regard to the relationship between SRM and corporate
strategy/management (see question 3.), Interviewee 2 answered that the procurement function should
report to the site’s general manager and to group functions. “Values and policies would comprise of
aspects like partnerships, fairness and trust on both sides” (see question 3.). “The values of SRM
have to be driven by facts, relationships have to be fair and open both externally and internally. If the

performance of the supplier in the long term is deemed inadequate, he or she may have to be
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substituted”. Some aspects of ethical and social responsibility are of relevance, especially when
receiving consignments from low cost countries. He mentioned the global supplier code of conduct is
in place within Bombardier, that is signed by suppliers. He stressed in terms of responsibility and
organization that the procurement function should incorporate all SRM activities (see question 4. and
5.). Key performance indicators, e.g. delivery performance and quality aspects, are part of the
balanced score card (BSC) within Bombardier (see question 6. and 7.). The SRM function should be
an integral part of procurement and have a close interface to functions like production, logistics or
quality. In an ideal world, the supplier would have one single point of contact, similar to a key
account manager in marketing. Interviewee 2 then explained that a centralized tool would ensure
better supply chain visibility on a part-by-part basis. Forecast models and ERP systems are key
success factors in this respect (see question 7.). “With the help of indicators such as OTD and NCG,
a supplier’s performance can be measured beyond tier one, two and three levels. Besides hard factors
like those described above, the willingness of suppliers to liaise, improve and cooperate is also
essential for advanced SRM”. Focus should be on continuous improvement and the implementation
of lean principles within the supply chain (see question 8.). With the answer to the question nine he
referred to KPI, which were described as the indicators used by Bombardier on a global basis, e.g.
OTD, NCG, field performance, reaction time, flexibility to changes in logistical requirements. For
suppliers to achieve such best practices it would be necessary to focus on lean and flexible processes,
to eliminate waste and to employ qualified personnel (see question 10.). As there are yet too many
supply disruptions and back orders, it would be crucial to work on these issues throughout the supply
chain and the tier one layer. Sub supplier management and project management have to be
considered, when obtaining modules and systems supplies from a global supply base. In summary,
the interviewee Interviewee 2 confirmed the logical sequence and essence of research questions and
proposed to add the first question about schools, values, processes and beliefs. The interview took

approximately 70 minutes.

5.4.3 Interview three: Group Director of SRM

Interviewee 3, Director of SRM Bombardier served as the third interviewee. He is responsible for the
Bombardier Procurement Guide and Excellence initiative, which act as the basis for all respective
activities (Figure 5-7 and Figure 5-9). As part of a group initiative, he outlined a best practice in the
training for all employees to understand procurement processes and tools. This training is divided
into the subsections organization, strategy, supply base and operational procurement performance.
The guide, which contains a specific section on SRM/supplier development and related processes,

highlights best practice in terms of SRM and supplier management (see question IV.).
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Figure 5-7: P2E Overview and objectives in terms of SRM
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In addition, Interviewee 3 mentioned the procurement to excellence (P2E) initiative, which has been
rolled out to all sites within Bombardier (see question IV.). “The P2E imitative has been mentioned
by more candidates as an evaluation and improvement tool of the own organization”. Participant
three stressed, that even though the group related function Bombardier was ensuring standardized
processed and tools in SRM, however, due to cultural and geographical differences, there would be
also differences in the current SRM performance of the manufacturing sites. P2E describes four
levels for improving and achieving excellence in SRM. These levels comprise the four mentioned
key aspects are organization and personal development of procurement and SRM activities.
Secondly, P2E concentrates on supply base management including SRM. Thirdly, it tackles supplier
contracts and strategies from an SRM perspective and last but not least P2E contains as of
operational performance and project management. “The P2E activities represent a framework within

Bombardier, which aims at identifying the baseline where each manufacturing site with Bombardier
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stands in each category, and an action plan which shows potential improvements to move to the next
and more advanced level”. Senior managers acted as assessors within Bombardier as auditors for
multiple sites. The levels reach from one (basic SRM activities) and reach up to level four (excellent
SRM activities). A key factor in this respect is the development and improvement of relevant
organizational structures, tools and sustainability together with the key suppliers as partners. Such
partnership would be based on levels of collaboration and closeness of relationships (see question I.).
“This requires a proactive approach, including suitable resources, and a supplier academy. In
contrast, if these aspects are lacking, excellence in SRM will not be achieved”. In his opinion (see
question II. and III.), P2E implementation enables consequently a system and philosophy which
anticipates supply disturbances and discrepancies, thus enabling the organization to have early
mitigations actions in place. These mitigations could be alternative sourcing or specific supplier
actions. On the specific questions (see question 1. and 2.), he answered as follows: “in order to avoid
supply chain disruptions, it is necessary to have the above mentioned preventive approach as well as
an early warning tool for supplier monitoring.” That tool should be present at each individual site
that receives material from suppliers. Factors, already highlighted before in interview one, like
SEAP, PAP and FAI are essential for parts approval and flawless execution. Such processes have to
be combined with sustainable monitoring activities in order to create supply chain resilience. The
organizational allocation of SRM activities is supposed to be within procurement. SRM targets
should be monitored by the general management, as is done by Bombardier through the balance
score card (BSC) and the site continuous improvement plan (SCIP) as management tools, which
comprises generic and specific supplier targets in terms of cost, quality and delivery (see question 3.,
4. and 5.). “The BSC and SCIP objectives consist of group and site objectives. Group objectives are
applicable for all manufacturing sites in the divisions, site objectives are emphasizing the site only
and are determined by the site general management. Whereas the BSC is a brief overview of major
objectives, the SCIP contains a detailed action plan on important actions for the manufacturing sites
of Bombardier”. In the case of Hennigsdorf, there are additional objectives defined in the BSC and
SCIP for the SRM activities. Nevertheless, the SCIP targets in Bombardier are still quantitative and
numerical, e.g. number of red suppliers in terms of quality performance. A red supplier is a supplier,
that has delivered more than 0.2 percent defect parts based on the total deliveries. Other performance
indicators comprise the total number of non conformities. Non conformities are measured by the
percentage of non conforming goods (NCG) in relation to the total number of parts assembled into
the trains (see question 8. and 9.). Systems should be based on “smart” information systems (portals,
ERP systems) and be accessible by the own organization and its supply base including tier one and
two (see question 7.). “According to the SCIP, the total for internal and external number has to be

reduced by 20 percent from this year to the last year”. The next figure shows the Bombardier
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Hennigsdorf SCIP including the categories in terms of red suppliers, internal and external NCG as

significant actions for the site management.

Figure 5-8: Site Continuous Improvement Plan 2012 (SCIP 2012)
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Because of confidentiality reasons, only the three elements are enlarged.

The same candidate pointed out that SRM values have to be grounded on a fair and fact-oriented
relationship with suppliers and external partners. In addition to this, it is a good idea to have
specialized supplier managers. These managers can train suppliers or internal staff on processes,
tools and other aspects of SRM. Advanced Information systems tools and sophisticated software is
recommended for supplier web-based monitoring (see question 10.). “Bombardier has recently
introduced a web-based tool to measure on time delivery (OTD) and quality criteria in terms of
incoming quality and non-conforming goods. As these are predominantly hard facts, it is also
important to consider other aspects, such as project management, responsiveness, etc. Hard factors
are crucial performance indicators for SRM”, however, the interviewee pointed out the need for soft
factors, too. Especially, when comparing suppliers, aspects like size, technology capability, turnover,
importance to Bombardier are important for such assessment. As a function, which establishes

supplier relationships and that prevents or mitigates disturbances, SRM adds value and leads to
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customer satisfaction (see question 10.). The interview with Interviewee 3 took about 90 minutes and

was carried out in Berlin at the Bombardier headquarters.

5.4.4 Interview four: Head of Supplier Performance Management

The next interviewee was interviewee number 4, Head of Supplier Performance for the sites in
Gorlitz, Hennigsdorf and Aachen (all in Germany). He started his time with Bombardier in
procurement. After resigning as Director of Procurement, he was transferred to the supplier
performance group with a strong focus on preventive actions. The interview was done at a joint
workshop in Germany. A joint and collaborative approach would be the key for success, given the
fact that about 80 percent of the organization’s activities are outsourced (see question I.). On
questions about supply disruptions and the avoidance (see questions II. and III.), he stressed the
procurement handbook as the leading document with Bombardier for SRM activities (see Figure 5-
9). Concerning the first question on best practice elements, he referred, among other things, to the
benchmarks within Bombardier in connection with P2E. He mentioned “the newly created supplier
performance group who, together with their colleagues from logistics, deal with issues like low
performance supplier management (LPSM represents the non-conforming goods ratio), business
critical (BCL), supplier financial health assessment and measuring on-time deliveries (OTD)” (see
question IV.). “Major supply chain disruptions are caused by reactive rather than proactive measures.
Clearly defined roles and responsibilities are essential for professional and preventive monitoring of
supplier performance”. In reply to the third generic question, Candidate 4 explained that early
warning and rapid alert systems are essential for anticipating, managing and preventing supply
disruptions at an early stage. With reference to the first specific question on how to avoid supply
chain disruptions within upstream supply chain management, he mentioned the reviews carried out at
Bombardier sites for looking at NCG, OTD and other relevant aspects (see questions 1. and 2.).
Moreover, “audits and regular visits to suppliers must be seen as essential mechanisms within any
warning system. Qualified and competent SRM managers should serve as an interface and interact
with suppliers on a regular basis”. Concerning the question on how to recognize supply disruptions at
an early stage, Interviewee 4 referred to the back order process, which was mentioned before. Back
orders represent parts which are missing for production. They are reviewed on a daily basis by a
cross-functional team and are linked to supplier performance, procurement and other relevant
functions. Back order meetings are held on a regular basis by logistics or expediting specialists
within Bombardier. Ideally, a back order has a forecast of eight to twelve weeks. Concerning the
relationship between SRM and corporate strategy/management and its values (see question 3. and

4.), Interviewee 4 emphasized the importance of installing site reviews and strict governance based
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on key performance indicators regarding delivery and quality as well as a balanced supplier
performance dashboard and balanced score card (BSC). SRM values must be competency-based,
relationship-driven and fact- or performance-related. If supplier performance is seen to be
deteriorating, an escalation model has to be put in place. Such a model would entail management
meetings, supplier audits and/or supplier workshops. The SRM function should be incorporated in
supplier-related quality assurance activities and have a close interface to company-related

production, logistics and quality control (see questions 5. and 6.).

Figure 5-9: Bombardier Procurement guide
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In reply to question seven (see question 7.) on what information technology to be used, Candidate 4
pointed out that a centralized web-based tool or ERP system would help to ensure preventive supply
chain visibility. Measuring should be carried out monthly, or even weekly, and create trend models
Important performance indicators in this process include OTD and NCG. Besides the above

mentioned hard factors, the willingness of suppliers to liaise, improve and cooperate is also essential



-72 -

for advanced SRM. Focus should be on continuous improvement and the implementation of lean
principles within the supply chain. In answer to question nine, Interviewee 4 mentioned “the key
indicators and KPI which are used by Bombardier at several sites, e.g. OTD, NCG, field
performance, reaction time and flexibility regarding changes in logistics requirements”. Various
resources and competent personnel are essential for maintaining preventive SRM. Any
disconformities on the part of suppliers would also require a claims management or charge back
process, including reimbursement for damage caused through disruptions. Especially for non
conformities, which are caused by external suppliers, it is a crucial task to ask the suppliers to
contribute to the damage through a professional claims management (question 8. and 9.). As SRM
helps to secure the resilient supply chain, it adds value to the own organization on the one hand (see
question 10.); on the other hand a professional claims management assures that the suppliers

contribute to damages caused by supply disruptions.

5.4.5 Interview five: Director of Quality

The last interview was conducted with interviewee 5, who is the Director of Quality and Supplier
Quality Assurance (SQA) at the Hennigsdorf site. Interviewee 5 has a proven track record of success
in quality and supplier quality from companies outside Bombardier. She joined the site at
Hennigsdorf about one year ago. When asking the first question, a quite long explanation on a phase
model started. As the interviewee was quite convinced about the framework, the author listened
closely to the outline the model. The model is shown in Figure 5-10, similar models have been
identified as best practice element during the Phase II literature review and interviews. With regard
to schools, benchmarks and best practices in SRM, she referred to similar items as those put forward
by the previous four interviewees (see questions I. and IV.). “A centralized SPM or SRM function
should be the focal point for supplier relations”. The candidate mentioned a number of aspects as
being essential for advanced SRM, e.g. staff qualifications, facilitation skills, appropriate KPI,
adequate information systems. In this context, it should be noted that SPM has a long-term focus on
developing and improving relationships with suppliers, whereas SQA emphasizes actual part
approval. Supply disruptions can occur due to missing or insufficient processes, tools and
responsibilities. On questions II. and III., she pointed out, “that only the introduction of clear-cut
responsibilities and processes will lead to a resilient supply chain in which potential disruptions can
be detected at an early stage”. Early involvement of suppliers throughout upstream supply
management is fundamental for avoiding disruptions caused by general defects, capacity
discrepancies or disturbances in the supply chain itself. “Every supplier selection necessitates a 360

degrees evaluation, which evaluates the supplier’s capability to design, produce and deliver the
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required systems or modules. This analysis needs to be applied to tier one and two levels at a
minimum requirement. Usually, a 360 degrees analysis incorporates the evaluation of design, quality,
financial and logistical aspects”. Only if all criteria are met, the supplier can be selected and sourced.
From the point of supplier selection it is a crucial task of SRM to establish an early warning or alert
model, in which supply disruptions can be detected at an early stage. After selection, the supplier
starts into the preventive mode and so-called supplier prevention phase. The objective is here through
performance indicators to pro-actively evaluate key characteristics and milestones of the supplier.
Figure 5-10 shows the importance of regularly assessing certain criteria, such as quality, cost and

delivery, in all phases from supplier selection through pre-production and mass production to after

sales.
Figure 5-10: Evaluation model from supplier selection up to after sales
Selection :  Pre-production Mass production After sales process
<g £> é — $ O—5 <g — <g
Supplier Supplier Supplier assessment Supplier evaluation Supplier evaluation
guestionnaire screening
1-6 months + special 1-6 months + special 1-6 months
360 degrees evaluations evaluations
Sensoric Preventive Integrated Sustainahle
model supplier management supplier management supplier management

Source: drafted by the interviewee candidate five.

After start of production, the integration phase starts with regular assessments based on standard
indicators from the previous phases. If there are abnormalities, special assessments or activities could
be incorporated into such integration phase. “For such supplier visits, specific assessment would be
available throughout the transportation industry”. For the after market, same evaluation would be
necessary in order to secure the resilient supply of goods. Candidate 4 called this phase sustainability
phase. “Tools and processes like PAP and FAI are also important in this respect. An efficient
monitoring sequence from supplier selection up to the after sales level is necessary for creating
adequate supply chain resilience”. Regarding question one (see question 1.) of the specific questions
Candidate 5 outlined the importance of cooperating with suppliers. Especially within Bombardier, a

strong monitoring of launching activities of selected suppliers would be important to ensure flawless
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execution. Tools and processes like PAP and FAI serve as warning indicators following supplier
selection and should be reviewed on a regular basis by a cross-functional team, including quality,
procurement and other related functions (see question 2. and 3.). SRM must be part of site
management and key indicators need reviewing constantly (see question 5. and 6.). In Hennigsdorf,
SCIP is one of the tools used for carrying out the monthly review. SRM must be internally and
externally transparent and preventive. Suppliers should be confronted with good or bad performance
in a fair and fact-based way. In terms of organization, SPM should be incorporated in areas which are
relevant for quality or procurement. In reply to the next question (see question 10.) Candidate 5
stressed the need for a stable and robust IT system, e.g. SAP, web-based tool. Many companies use a
system where they can see their performance on a daily basis. A supplier evaluation model drawn at
the beginning with the suggested evaluation cycles and periods were recommended for the question
how to measure SRM performance (see questions 8. and 9.). All these aspects would help the own
company to optimize its performance and to add value (see question 10.). The interview took about

70 minutes and took place in Hennigsdorf.

5.5 Summary of interviews and refinement of research questions

In total, five interviews have been conducted in Phase I with Bombardier senior managers in SRM or
SRM-related functions to confirm appropriateness of research questions and to utilize this as a pilot
as recommended by Remenyi et al. (2003) or Yin (2009). Participation was voluntary. All candidates
were pre-informed about the respective questions and scope and voluntarily participated. The
appropriateness of the majority of research questions has been confirmed and validated by the
selected senior managers within Bombardier as shown in the summary in Figure 5-11. For the
summary, three symbols being used in managerial practice have been applied. The same symbols
have been used in many companies, so that the application will be easily understood. For
confirmation a circle (®), for practical confirmation a triangle (A ) and for disconfirmation a cross
(%) have been chosen. In such cases, the questions were modified and amended in line with
comments made by the interviewees. Two interview appointments (candidate two and five) had to be
postponed due to other commitments on the same day. The dates of the interviews are shown in the
table at the beginning of Phase I. As all interviewees were on the same hierarchy level (or higher),
power relationships did not apply. The question lists, including notes, have been added to the
appendices (see Appendix 3). With the help of the interviews with senior management in
Bombardier, it has been possible to confirm the appropriateness of the research questions and to
affirm their contribution to managerial practice within Bombardier. Five experts from supplier-

connected functions have taken part in semi-structured interviews. A summary of the key statements
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made by the interviewees has been compiled. These statements have generated an abundance of data
with which to address the research questions. The interviews helped to prioritize research objectives,
support potential amendment to the research questions and incorporate additional aspects resulting
from in-depth analysis of the experts’ opinions. Since it was possible to confirm the appropriateness
of the interviews and their contribution to managerial practice in Bombardier, further interviews have
not been conducted. As shown in the Figure 5-11, the responses to each individual question have
been scrutinized in terms of matching and confirming the research objectives. Regarding the generic
research questions one to three, there was agreement by all senior managers that they tackle the right

issues of the thesis. The summary is shown in Appendix 8.

Figure 5-11: Summary of Phase I
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On question I, the first two candidates questioned themselves what schools of SRM would prevail in
the European transportation industry and what beliefs or values would be behind such schools. There
was a strong tendency to address these issues, especially when identifying best practices throughout
the literature review and the subsequent interviews. As a consequence, a generic question was added
to the question list as follows: “What are the beliefs, policies and values of your SRM? What is your
school of thought in terms of supply networks, i.e. collaborative, keiretsu or supply networks as
complex adaptive systems viewpoint?”.Candidate 4 pointed out that diverse companies within
Bombardier or in industry might have differing maturity levels, which need to be taken into account,
when identifying best practices. For P2E, there are in total four different maturity levels reaching
from one to four. He recommended certain improvements in terms of development stages and
maturity levels of best practices in SRM in the generic question two. Consequently, the research
question was rephrased as follows: “What are the best practice elements, milestones and
development steps of SRM in manufacturing companies in the European transportation industry?
Can you give examples?” The participant also proposed to ask for examples in order to judge
whether these behaviours or best practices can be adopted in the own organization. Besides the two
amendments of the generic questions (I to IV), the appropriateness of the remaining questions have
been generally confirmed, too. There have been no further changes. On the specific questions (1-10),
three changes had to be incorporated as outlined in the following paragraph. As supply disturbances
can harm the supply chain to the same extent as disruptions, question two of the specific questions
had to be revised to include the term “disturbances” The question was then altered as shown below:
“How can supply disturbances and disruptions be avoided by means of SRM?”. Question three of the
specific questions was amended to make the meaning of corporate strategy more precise. Corporate
strategy requires functional participation in top management. Many companies buy in more value
added activities from external companies than they produce internally. Therefore, SRM ought to be
part of the corporate strategy and strategic management of each organization. The question was
amended as follows: “How is SRM linked to the corporate strategy and integrated in corporate
management?”. Three out of four experts recommended having more clarity on values and policies
concerning SRM. For that purpose, the question was revised as illustrated below. All the experts
stated that rewording would provide additional clarity on this research question. “What are the values
and policies on SRM, and how does SRM add value to the organization?”. The remaining questions
remain unchanged as the five experts confirmed clarity of the questions. The outcome of the results
and pilot interviews in Phase I has been a significant contribution to the research. On the one hand,
relevance to managerial practice and Bombardier has been confirmed. The author has been surprised,
how much the experts have been interested in the objectives, set up, methodology and results of the

research on SRM. Results could be generically implemented throughout Bombardier and standard
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rules, procedures could be applied as standard SRM philosophy. On the other hand, the
appropriateness of the research questions has been validated. With the successful confirmation of the
appropriateness of the research questions to establish the a best practice model in SRM in
manufacturing companies in the European transportation industry and the partial amendment of
research questions, the wording of the question list was amended accordingly. The question list in
Appendix 5 addresses the before mentioned aspects with respect to manufacturing companies in the
European transportation industry, identifying schools of thought, outlining causal factors for supply
disruptions, highlighting how supply disruptions can be prevented, managed and anticipated, and by
showing the best practice elements. The question list is therefore showing the following generic

questions (see Appendix 5):

L. What are the beliefs, policies and values of your SRM? What is your school of thought in terms of
supply networks, i.e. collaborative, keiretsu or supply networks as complex adaptive systems
viewpoint or others?

II. What are risks and causal factors for supply disruptions?

III. How can supply disturbances and disruptions be anticipated, managed and prevented?

IV. What are the best practice elements, milestones and development steps of SRM in manufacturing

companies in the European transportation industry? Can you give examples?

The specific questions (1. to 10.) also found the acceptance of the interview candidates. All
interviewees expressed their happiness to participate in this research and asked for a copy of the
doctoral thesis after completion. The specific questions 1, 3 and 10 were revised according to the

Phase 1 needs and comprise the following issues.

11. How can supply disturbances and disruptions by avoided by means of SRM?

12. How to recognize supply disruptions at an early stage?

13. How is SRM linked to the corporate strategy and integrated in corporate management?
14. What are the company’s policies on SRM?

15. How is SRM organized?

16. Who is responsible for SRM?

17. How are information systems used in SRM?

18. How is SRM performance measured?

19. What are the key performance indicators (KPI) for SRM?

20. What are the values and policies on SRM, and how does SRM add value to the organization?
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The question list has therefore been amended, the design is shown in Appendix 5. This chapter has
dealt with the confirmation and disconfirmation on of the appropriateness of the generic research
questions (I to IV) and specific questions (1 to 10) and completes Phase 1. This stage has served as an
ideal pilot in terms of questions, question list, research priorization and interview proceeding to the
author (Yin, 200). In summary, the proposal of Yin (2009) and Remenyi et al. (2003) to have a pilot
phase for interviews was an important aspect of this thesis. Appropriateness could be confirmed and
through the comments of senior experts, the research prioritization could be executed. The
interviews took about 90 minutes on average, so that the same time frame was foreseen for the semi-
structured interviews in Phase II. The following chapter six deals with Phase II, addressing the
research questions through the multiple approach of a systematic literature review and interviews

with senior managers.
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6. Phase II: Identifying best practices in SRM

6.1 Systematic literature review and semi-structured interviews

In accordance with pragmatic interpretivist epistemology, pragmatic and qualitative research
includes interviews and a case study approach coupled with a respective ongoing literature review.
The empirical component of the research in SRM has been conducted over four phases within a time
period lasting 18 to 24 months. Relevant ethical issues and aspects of data handling or storage have
been considered in the previous part of the thesis. Results have limitations and are applicable to the
defined sector; any transfer to other industries would require further investigation. After validating
the appropriateness and subsequent adjustment of the research questions in the previous chapter five,
the next section six deals with highlighting schools of thoughts, outlining, clustering risk factors for
supply chain disruptions, examining how to manage, anticipate and prevent such disruptions and
identifying hereof best practice elements in SRM. Due to the shortcomings in the current literature
with regard to the extended scope of supply chains and a widened scope (including tiers one, two and
three), these questions have to be addressed in the systematic literature review and through the
interviews with practitioners in the relevant industry as recommended by several authors (Harland et
al., 2003; Giirtler & Spinler, 2010; Bozhard et al., 2008). The supplier pyramid in Figure 6-1 shows
that this research is limited to module, systems and partially component suppliers. Later on further
limitations will be outlined through the application of inclusion and exclusion criteria as
recommended by Fink (2010). As pointed out before supply chain risks and best practices have
mainly been investigated on a reactive basis and the level of module or systems suppliers (tier one),
but consideration has not extended to sub-suppliers (Harland et al., 2003). The present research seeks
to incorporate these aspects by closing this inconsistency and by addressing the generic and specific
research questions throughout the literature review and in the interviews. Qualitative data and a
multiple approach, including an ongoing systematic literature review and semi-structured interviews,
have been applied (Fink, 2010; Tranfield et al., 2003; Yin, 2009). An inductive approach has been
used to identify best practice elements of SRM in manufacturing companies in the European
transportation industry with the help of the literature screening and ten interviews of senior managers
in the European transportation industry. By applying the above mentioned interviews, existing
schools have been revealed, risk factors for supply chain disruptions have been categorized into
macro/micro and ex ante/ex post incidents, and subsequently compared to those identified in the
literature, thus providing a unified list drawn from both sources. The systematic literature review and
interviews have been used to examine how supply disruptions can be anticipated, managed and

avoided (Yin, 2009). Through the addressing of the questions, best practice element could be
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recognized and listed uniformly into some thirteen categories. Based on personal experience in both
the research area and the European transportation industry network, the author has access to a wide
range of data and suitable interview candidates. Figure 6-1 shows the limitations in terms of tier one,

two and three layers.

Figure 6-1: Research focus including tiers one, two and three

Focus of research Tier 1
madule

suppliers

Tier 2

module and systems
suppliers

Tier 3

systems and components
suppliers

cotmponetts i
suppliers Tier 4

rawr taterial
suppliets Tier 5

Source: own source, limitations of research to tier one, two and three levels.

6.2 Conducting a systematic literature review

6.2.1 Motivation for conducting a systematic literature review

Fink (2010) stresses that a systematic literature review is a “systematic, explicit and reproducible
method for identifying, evaluating and synthesizing the existing body of completed and recorded
work”. Such a review focuses on identifying, appraising, selecting and synthesizing the literature in
the relevant field (Fink, 2010). It serves as a key tool in creating an evidence base for contextualizing
the respective research, as stated by Tranfield et al. (2003). Systematic literature reviews represent a
significant method for researchers and is widely used in different areas, e.g. health sector (Mulrow,

1994) and other disciplines (Tranfield et al., 2003; Higgins & Green, 2008). The first screening of



~81 -

literature and discussions with managers from the respective industry disclosed, that research in
SRM is largely focused on the perspective of the OEM, their tier one suppliers and corresponding
reactive measures (Colicchia & Strozzi, 2012). As a result, it is very difficult to find best practices in
the literature which can be transferred into management implications. Tranfield et al. identified
evidence-based research as a way of forming guidelines for the decision process of managers and
thus helping them to create competitive advantage (Tranfield et al., 2003). Therefore, the author
considered a combined and qualitative approach (systematic literature review coupled with the
interviews) for this research as suitable tool for addressing the research questions and for identifying
best practice elements. Supply chain resilience in global and heterogeneous supply networks is a
relatively new and still largely unexplored area in literature and managerial practice (Christopher &

Peck, 2004).

6.2.2 Creating an expert panel for validating literature review

The intention of the author in the present study has been to gain an overview of actual literature and
research activities in SRM with an emphasis on aspects addressed in the research questions (I to IV),
i.e. schools of thought, the causal factors for supply chain disruptions, measures for anticipating,
managing and preventing supply disruptions and best practice elements in the manufacturing
companies in the European transportation industry. Additionally, the more specific questions (1 to
10) have been subject to incorporation in this phase of the research. With this aim in mind, the author
decided to conduct the literature review in a systematic and structured manner (Fink, 2010). Prior to
the start of the systematic literature review, a panel of experts from industry and academia was
created to review the most important aspects, e.g. research steps, databases, search terms, inclusion
and exclusion criteria, as recommended by Tranfield et al. (2003) and Fink (2010). The
establishment of the panel took about two to three months, members had been carefully selected in
terms of the specific role, academic background, experience in SRM. There is no firm guideline, how
many participates should be in an expert panel, however, the author regarded quantity as sufficient in
connection with the roles inside this panel (Fink, 2010). Issues like anonymity have been considered
as proposed by Fink (2010). With the exception of one participant, the experts agreed to publish their
names and role within the research. Table 6-2 shows the panel members in terms of name, company,
function, and specific role in this panel. They are all academics or professionals in the field of
procurement, supply chain management and logistics, and thus concerned with issues associated with
SRM. All panel members were asked beforehand whether they would like to participate. The main
task of the panel was to review, validate and confirm the execution and outcome of the literature

review as a supporting and supplementary method. The panel also acted as a forum for appraising the
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quality of the literature. The individual roles to promote the research inside the industry, to validate
the questions, to appraise the literature or to judge on inclusion/exclusion criteria are described in the
table below. Nevertheless, the decision to use what inclusion and eclusion criteria was made by the

researcher.

Table 6-2: Expert panel including names, company, function and roles of experts

Promotion within industry and
BOMBARDIER and quality appraisal of
Panel member 1 OEM in transportation industry
identified literature in relation to needs of
Director SRM Group (worldwide)
industry. Discussion of practical
relevance for BOMBARDIER.
Panel member 2 ZF FRIEDRICHSHAFEN Validation of research questions,
Mitja Schulz Head of SRM methodology and literature review.
Academic feedback on literature review,
UNIVERSITY OF APPLIED
. review and validation of research
Panel member 3 SCIENCES IN OSNABRUCK
questions, research methodology,
Volker Gehmlich Professor Supply chain
inclusion and exclusion criteria. Quality
Management ) o
appraisal of identified literature.
Academic feedback on literature review,
UNIVERSITY OF APPLIED review and validation of research
Panel member 4 ..
SCIENCES IN OSNABRUCK questions, research methodology,
Dr. Diethardt Freye . . . . o .
Professor Logistics inclusion and exclusion criteria. Quality
appraisal of identified literature.
Validation of research questions,
CONTINENTAL
Panel member 5 inclusion and exclusion criteria,
Manager Supplier Quality ) ) )
Alexander Braungart discussion of search terms. Quality
Assurance
appraisal of literature.
MB TECH (DAIMLER) Validation and confirmation of literature
Panel member 6
Assistant to CEO and doctorate review and databases. Quality appraisal
Benjamin Giirtler . . . S . .
candidate in supplier management of identified articles and literature.

Source: adapted from Fink (2010). Expert panel for conducting a systematic literature review on SRM.

The purpose of conducting a literature review is to enable the researcher to orientate in his field of
research and to identify gaps in the existing body of work on SRM in the respective area. Tranfield et
al. (2003) point out that through the literature review the researcher can validate his research
questions or even redefine them, if necessary. Since it plays such an important role in the research
process, the literature review should provide a complete overview of the existing intellectual
territory. At the present time, research in management is mainly based on narrative reviews

(Tranfield et al., 2003). Many researchers postulate that narrative reviews often lack thoroughness
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and completeness, and only give a descriptive account. Moreover, the choice of topic for the study is
frequently biased by the researcher (Fink, 2010; Hart, 1998). In order to avoid redundancy, it is
essential to take into account all research work already carried out in the field. This allows
researchers to make an original and novel contribution. In many cases, practitioners and academics
ask for a re-evaluation of the management review processes (Tranfield et al., 2003). The idea of
reviewing the existing literature systematically was first applied in the field of medical research
(Fink, 2010). Before that, it had been observed that the practice applied was based on evaluations of
insufficient quality and thus the respective medical recommendations might be inadequate
(McDermott, Graham, & Hamilton, 2004). Mulrow and Cook (1998) identified a systematic
literature review as being a way of improving the overall research process (including the possibility
of detecting discrepancies) and enabling the researchers themselves to integrate valid information
more efficiently, thus providing a basis for rational decision-making. With reference to reviews in
medical science, Mulrow (1994) spoke of a significant improvement in terms of transparency,
reproducibility and synthesis quality. Systematic literature reviews are, by definition, retrospective,
since the studies included can only be identified after they have been published. The review process
itself should be as rigorous and well-defined as possible (Light & Pillemer, 1984), while maintaining
a practical perspective (Higgins & Green, 2008). It is essential that any form of bias is limited.
Explicit and systematic methods lead to more reliable results, which in turn act as a basis for drawing
conclusions and making decisions (Antman et al., 1992; Oxman & Guyatt, 1993; Higgins & Green,
2008). This is particularly important in the context of dynamic business environments and fierce
competition in the European transportation sector (Roland Berger Strategy Consultants, 2012). In the
context of SRM, it is crucial that the respective research studies are in line with modern
developments. In recent years, supply chains have become increasingly global and more complex,
and especially up-to-date literature can provide a valuable contribution to research. By carrying out a
systematic review, the researcher is able to develop a set of “field-tested and grounded technological
rules” (Fink, 2010), and thus achieve a satisfactory result. The managers of today are expected to
work in a well- structured and systematic manner and to use clear processes to coordinate the work
they do. It stands to reason that those working in management science should also have a well-
organized, systematic approach. In medical and other research disciplines it is possible to find
complete databases which only refer to systematic reviews (Cochrane Database) (Higgins & Green,
2008). Higgins and Green (2008) outlined the following six steps for preparing and maintaining a
systematic review. The review starts with formulating the problem, followed by locating and
selecting studies. Thirdly, the quality assessment of studies is carried out. Step four and five deal
with the collection of data, analyzing and presenting results. The results are then interpreted,

improving and updating the reviews in step six. Tranfield et al. (2003) and Fink (2010) also
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recommend to apply a similar approach and sequence to management research needs and listed the
following nine points consisting of the two major stages of planning the review (stage I) and

conducting the review (stage II) as shown in the following figure:

Figure 6-3: Tranfield s nine points for conducting a systematic literature review

Stage I: Planning the review
Phaze 0: Tdentifywing the need for a systematic literature review
Phasze 1: Preparing a proposal for the systematic review

Phase 2: Developing a review protocol

Atage IT: Conducting the systematic literature review

Phase 3: Identifwing research

Phasze 4: Selecting studies

Phasze o: Studwing quality assessment

Phase &: Extracting data and monitoring process
Phaze 7: Data synthesis

Phasze 8: Feporting and making recommendations
Phaze 9: Getting evidence into practice

Source: Tranfield et al., 2003.

Tranfield et al. (2003) concentrate specifically on the execution of the review from phase three to
phase nine. When comparing these two approaches, one can say that Tranfield et al. (2003) and Fink
(2010) are closer to management practice. For the systematic literature review on SRM, it has
therefore been decided to apply the recommendations made by Tranfield et al. (2003) combined with
the suggestions of Fink (2010) by using the following sequence. The aim of this systematic literature
review is to identify best practices in SRM which can be applied to manufacturing companies in the
European transportation industry. But it has to be said that systematic research also has its
weaknesses. In the medical field, it has been noted that systematic reviews are not always fully
reliable (Moher, Tetzlaff, Tricco, Sampson, & Altman, 2007). The use of guidelines and standards,
e.g. Cochrane Handbook for Systematic Reviews of Interventions (Higgins & Green, 2008),
improves the standard of reporting, but such guidelines do not yet exist for systematic reviews in
management. Hence, the researcher in management conducting a systematic review needs to learn
from the guidelines used in medical research in order to perform a systematic review of high quality
and reliability. Management science is a rapidly changing field as manifested by several authors
(Fink, 2010; Higgins & Green, 2008). In their study, Shojania et al. (2007) came to the conclusion

that especially in rapidly changing fields, systematic reviews are quickly obsolete and need updating,
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sometimes even at the time of their publication. It has thus been suggested that grey literature should
be included. This suggestion is also valid in management research and has therefore been applied in
the present review. An important part of the systematic review is data synthesis as shown in Figure
6-4. The figure shows the sequence of conducting a literature review according to Fink (2010). There
are several methods for synthesizing data, e.g. the meta-synthesis, the meta-analysis or the thematic

analysis.

Figure 6-4: Steps in conducting the literature review
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Source: Sequence of systematic literature review, adapted from
Fink, 2010.

Management and related topics form a relatively new field of science and thus the respective
research questions are not always comparable. Moreover, the various studies may not measure the

phenomenon in the same way (Tranfield et al., 2003). The management researcher is generally not so



- 86 -

interested in the effectiveness of an intervention, but wants to gain a better understanding of
organizational and management processes. It is therefore unlikely that meta-analysis is appropriate
for management research. On the other hand, meta-synthesis does not hinder the synthesis of
comparable studies because the respective author is required to construct interpretations and reveal
analogies between studies (Noblit & Hare, 1988). In other words, meta-synthesis offers the
researcher the possibility of including both quantitative and qualitative studies in the review. In the
context of SRM, qualitative studies can be important, and consequently it was decided to apply a
meta-synthesis as the method of choice. This also complies with the author’s ontological viewpoint
as a pragmatic interpretivist. The systematic literature review is therefore meant to tackle the
research questions on SRM in a systematic and structured way as outlined by Fink (2010). In global
and more complex supply chains, authors address the questions on how to avoid supply disruptions,
how to create resilient supply networks and how to build a robust SRM model for manufacturing

companies (Bozhard et al., 2009), as incorporated within the four generic questions:

L What are the prevailing schools of thoughts in SRM and supply networks?
IL How to avoid supply disruptions through SRM? Why?
III. How to recognize supply disruptions at an early stage? Why?

IV. What are the best practice elements in SRM derived from questions I to III?

Moreover, management in SRM queries how SRM performance can be implemented and measured
in manufacturing companies in the respective industry (Bozhard et al., 2009). These challenges and
issues raised in literature are therefore combined with more specific issues like beliefs,
organizational set up of SRM activities, roles and responsibilities, processes, assurance of
sustainability, usage of IT environment for supply chain resilience and many more (Bozhard et al.,

2009).

6.2.3 Search strategy for systematic literature review

Prior to the physical search process, a review protocol was established, in which results and searches
were recorded. Because current research in the field of SRM is mostly focused on the OEM and their
tier one suppliers, it was assumed that studies would be found with a focus on SRM, but not with a
focus on the extended upstream supply chain, e.g. tier one, tier two and tier three suppliers. It was
therefore decided to conduct a wide search, to ask the expert panel to review the search, and to
include all accessible, relevant research databases, as shown in the Figure 6-5. The databases

Emerald Group Publishing Limited, ISI Web of Knowledge and Google Scholar showed the majority
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of results. Other databases have been used, too, and are outlined later in this chapter. The selected
search terms are referred to in English and German. These two languages cover the majority of
papers published in this field of research. SRM is a topic of growing interest among academics and
practitioners. The transportation industry in Europe is dominated by European countries, which
means that the majority of papers are published in English or German. Even though Asian
automotive and transportation companies are trying to penetrate European markets, the respective
studies are mostly written in English. The transportation industry includes automotive, truck-related
and railway-related companies. As there is a lot of literature available in these areas, it was agreed by
the panel of experts that all papers, journals and articles connected with SRM-related research should

fall within the inclusion criteria.

6.2.4 Search terms, inclusion and exclusion criteria

For the definition of the search terms, a panel of experts in SRM has been consulted as recommended
by Fink (2010) and Tranfield et al. (2003). This panel supports the thesis by assuring that all
requirements for the search are met and that a very detailed but exhaustive search is executed and
performed. The first research started in 2010 commencing with the doctorate and has been
continuously updated. The latest review was conducted in October 2012 and is illustrated in the
following sections. Managers, academics and scholars from SCM and SRM functions performed
several brainstorming activities together with the author in order to identify the search terms. Four

categories have been defined:

(D schools of thoughts in SRM, supply networks and its business environments,
(IT) best (business) practices in SRM,
(IIT) causal factors of supply disruptions in SRM,

(IV) examples of how to anticipate, prevent and manage supply disruptions in SRM.

The field of research of this literature review is the establishment of a best practice model in SRM in
the manufacturing companies in the European automotive and transportation industry. At the first
screening of literature, it could be observed that different schools existed which are related to SRM
and the handling of supply networks and supply chains. Therefore in (I) the term schools of thought
in SRM, supply networks and its synonyms like supply chains have been defined. All retrieved
evidence not dealing directly with this terminology has been excluded. Looking at SRM and its
related schools, three schools and its common characteristics have been identified, to be explained in

the following section. SRM and the handling of supply networks require the application and



- 88 -

execution of best practices, either hard or soft factors. Therefore the terms “supplier relationship
management in manufacturing companies”, “best practices” and “supply disruptions” have been used
as search term including “anticipation”, management” and “early detection and prevention of supply
disruptions”. As SRM is related to “supply chain resilience”, this search term has been added. For the
research, it has been assured, that only studies, which have been published in the year 1995 and later,
have been taken into account. The data on which the study relies is acquired before the publishing
date. Other aspects like population, language, sample and industry haven been considered prior to the
execution of the literature review (Fink, 2010). In this review, no study has been found in which the
data was acquired more then four years before the publishing date. Thus, the data acquisition for the
included studies was performed earliest in 1995. The publishing date was used as restriction for the
searches. If the used database did not permit to make this restriction, all older studies have been
excluded manually. As recommended by the panel experts of the systematic literature review, the
definition of inclusion and exclusion criteria is crucial to assure that the retrieved papers are in the

scope of the review.

Figure 6-5: Inclusion and exclusion criteria for systematic literature review on SRM

Only using German and
(1) Language English and German Other languages
English articles

Literature older than

(2) Timeline 1995 until today
1995
Studies focusing Integrated approach of
(3) Sample ] Beyond tier 1,2 and 3
tier 1,2 and 3 the supply chain
(4) Study type Qualitative Quantitative Focus on qualitative research
(5) Geography Europe Area outside of Europe Focus

. ) Other Specialists of
(6) Population Experts in SRM Focus on SRM experts
other disciplines

In a wider scope

Manufacturing
Service sector and other transportation comprises
(7) Industry companies in
industries automotive, truck and railway
transportation industry
industry

Source: adapted from Fink, 2010. Inclusion and exclusion criteria.

The criteria comprise the (1) language area in which the study was performed and published, (2) the
timeframe, in which the study was published, (3) the sample, on which the study bases its results, (4)

the study type, qualitative or quantitative, (5) the geographical scope, (6) the population relevant for
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this research, (7) and the industry in which the research is executed. SRM has become more
important in core and peripheral business areas (Trkman & McCormack, 2009) and is aimed at
building resilient supply chains (Christopher & Peck, 2004). Resilient supply chain is referred to as
“the anticipation, management, prevention of supply chain disruptions and mitigations at an early
stage” (Christopher & Peck, 2004) as with the increased dependency on supplier networks (Kerstenet
al., 2008) supply risks have increased, too. As this dependency has been increased significantly, the

terms “anticipation, prevention and management of supply disruptions” have been applied.

Figure 6-6: The databases and search terms used for the systematic literature review

Database/link Search term(s)
Emeraldinsight Supplier relationship manazement in manufachuing companies
http:/www.emeraldinsight.com and/oribest-practices, supply disruptions

and/ori anticipation, management and prevention of supply disruptions

and/or:European transportation industry

and'or {tier I, 2 and 3 supply chain resilience, risk mitigation, proactive SRM

ISI Web of knowledze Supplier relationship manazement in manufachuing companies

http:/www.apps.isiinowledge.com and/oribest-practices, supply disruptions

and/or: anticipation, management and prevention of supply disruptions

and/or:European transportation industry

and’or tier I, 2 and 3 supply chain resilience, risk mitigation, proactive SRM

Google scholar Supplier relationship manazement in manufachuing companies

http:/www.scholar.gzoogle.com and/oribest-practices, supply disruptions

and/ori anticipation, management and prevention of supply disruptions

and/or:European transportation industry

and'or {fier I, 2 and 3 supply chain resilience, risk mitigation, proactive SRM

E-Tournals (EBSCO) Supplier relationship manazement in manufachuing comparies

http:/www_ebscohost.com and/oribest-practices, supply disruptions

and/or: anticipation, management and prevention of supply disruptions

and/or:European transportation industry

and'or ifier I, 2 and 3 supply chain resilience, risk mitigation, proactive SRM

IPM Supplier relationship managzement in manufachiing comparies
httpwww IPM com and/or:best-practices. supply dismuptions

and/or}anticipation, management and prevention of supply disruptions
Institute for Purchasing and and/or:European transportation industry
Marketing and'or {fier I, 2 and 3 supply chain resilience, risk mitigation, proactive SRM
EME Supplier relationship manazement in manufachuing comparies
http/wwow BME. com and/oribest-practices, supply dismuptions

and/or: anticipation, management and prevention of supply disruptions
Federal Association of Proc., Mat. and/or{European transportation industry
Management and Logistics (GEE) and’or (tier 1, 2 and 3 supply chain resilience, risk mitigation, proactive SRM
ANMAZTON Supplier relationship management in manufactunng comparies
http/ wwow _Amazon.com and/or:best-practices. supply dismuptions

and/or}anticipation, management and prevention of supply disruptions

and/or:European transportation industry

and’or itier I, 2 and 3 supply chain resilience, risk mitigation, proactive SRM

The systematic reviews showed that authors predominantly have used qualitative methods in SRM
and in management science. According to Tranfield et al. (2003) qualitative research can make major

contribution to management practices (Dixon-Woods et al., 2007). Hence, the review takes into



-90 -

account qualitative studies only, as quantitative studies hardly exist. The resulting search terms are
presented in the table above. The combinations of these search terms have been used for searching
the literature. As per recommendation of panel experts, the following search terms “tier one, two and
three” supply chain resilience”, “risk mitigations” and “pro-active SRM” were added to identify
appropriate contributions to the research itself. By entering the search term “supplier relationship
management”, the database Google showed more than two million hits. This example illustrates the
vast interest in this topic and shows how important it is to narrow down the search criteria. However,
it was not possible to find a previous systematic approach on this topic. Based on the
recommendations of the expert panel the following electronic databases were used as shown in Table

6-6, Emerald, ISI Web of Knowledge, Google Scholar, EBSCO, IPM and BME.

6.2.5 Execution process and results of literature review

The systematic literature research has been carried out on a linear basis, as shown in Figure 6-7. For
each search on a database, various combinations of the search terms were applied. The bibliography

tool Zotero (www.zotero.org) was used to ensure that no duplication occurred.

Figure 6-7: Execution of systematic literature review

Search with
o First review of Second
combinations
Fihe ideqtified headlines in-depth review
of the 1dentifie
and abstracts if whether
search terms
meclustonfezclusion inclustonfexclusion
on defined
criteria are met criteria are met
databases.

more
detailed
contributions

potential
contributions

Core
contributions

Source: own source, the figure shows the search process, identifying new and relevant contributions for the thesis.

With regard to the search results, a first review of potential contributions was carried out. This was
followed by a review of headlines and abstracts to determine more details. If the studies met the
inclusion criteria, they were considered to be relevant. All studies selected after the first review were

subject to a second review. In this case, not only the headlines and the abstract, but the whole text
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body and conclusion were evaluated for their relevance to the study. The expert panel together with

the author evaluated the databases in terms of reliability.

Figure 6-8: Search terms and results of applied databases

Date Datahase/link Search term(s) Results
12.10.2012 Emeraldinsizht Supplier relationship manazement in manufacthuing companies 1211
hittp: www emeraldinsizht.com and ‘oribest practices. supply distuptions 08
and orianticipation, management and prevention of supply dismuptions 36
and or{European transportation industry 15 19
and or itfer 1. 2 and 2 supply chabn restlience, risk mitigation, pro-active SEM 4
12.10.2012 (151 Web of knowledze Supplier relationship management in manufactiing companies 633
http: www.apps isiknowledze.com and oribest practices, supply distuptions 3
and orianticipation, management and prevention of supply dismuptions 11
and orEuropean transportation industry 1 -
anel'or itier 1. 2 and 3 supply chain rasilisnce, visk mitigation, pro-active SEM '
13102012 ‘Goosle scholar supphier relationship manazement i manufactuing companies 62.000
http: www.scholar.zoogle.com and oribest practices, supply distuptions 348
and ori anticipation, management and prevention of supply dismuptions 11
and or{European transportation industry 8 3
andlor itier 1, 2 and 3 supply chain vasilisnes, visk mitigation, pro-active SRM 0
012 :E-Journals (EBSCO) Supplier relationship manazement in manufachuing companies 3.209
.................................. http: www.ebscohost.com and oribest practices, supply distuptions 123
and or{anticipation, management and prevention of supply disruptions 33
and ‘oriEuropean transpottation industry 2 6
andlor itier 4, 2 and 3 supply chabi vesilisnes, risk mitigation, pro-active SRM 2
23102012 IPM Supplier relationship manazement in manufachuing companies 82
hittp:www IPA com and oribest practices, supply distuptions 9
and or! anticipation, management and prevention of supply disptions 3
Institute for Purchasing and and ‘oriEuropean transpottation industry 3 5
Martketing and or itier . 2 and 3 supply chain resilience, risk mitigation pro-active SEM 2
25102012 iBME Supplier relationship manazement in manufactuning companies 134
hittp:/ www.BME.com and oribest practices, supply distuptions i
and 'ori anticipation. management and prevention of supply distuptions 13
Federal Association of Proc., Mat. and or European transportation industry 1 10
Management and Logistics (GEE) and or itfer 1. 2 and 3 supply chain resilience, risko mitigation, pro-active SEM 3
27102012 Aamaron Supplier relationship manazement in manufaching companies 1.397
http: WWW.AMazon. com and oribest practices, supply distuptions 3
and 'ori anticipation, management and prevention of supply distuptions 0
and or:European transportation industry 0
and'or itier 1, 2 and 2 supply chatn vestlience, visk mitigation, pro-active SEM 13 15
SRM and lsan supply chains, SRM and valus adding activities, SRM and
Bmavations

The table shows the databases used and the search terms used (Fink, 2010). The very right numbers show the articles

and books selected for the research.

Table 6.8 shows the results of the literature review including 70 results (including books and articles)
from the databases used in the systematic literature review. Amazon was used to identify books with

the results of some 15 contributions to the research. In the following chapter, the process is explained



-92 -

in detail. The meta-analysis in Table/Figure 6-9 shows the abbreviation (A) for an article and the
abbreviation (B) for a book. In addition, reports have been marked with the letter (R). The search
process started with initial research on the literature database of Emerald Group Publishing Limited
(http://www.emeraldinsight.com/) in July 2010 as part of the doctorate. It was repeated in
October/November 2012 as shown in the previous table. The result of this search was 15 studies, 4
after adding the terms “tier 1,2 and 3”, “supply chain resilience”, “risk mitigation” and “proactice
SRM” (based on the inclusion/exclusion criteria), which were put on a short-list after a first reading

of the headlines and abstracts. These 19 papers were considered for the research as shown in Figure

6-8.

The same day, a second search was performed on ISI Web of Knowledge with the search criteria
“supplier relationship management”, “best practices” and “supply disruptions”, which revealed 653
studies. The first review of these studies produced the result that 7 contributions met the inclusion
and exclusion criteria. The further application of the search terms “Tier 1, 2 and 3 supply chain

LN

resilience” “risk mitigation” or “proactive SRM” led to no findings. The seven papers were
considered for the research a shown in Figure 6-8. The same process was used for the remaining
databases. In summary, the databases showed 55 (Emeraldinsight: 19, ISI Web of Knowledge: 7,
Google Scholar: 8; Ebsco: 6; IPM: 5; BME: 10) results after the systematic literature review as

outlined in Figure 6-8.

The last search relating to this systematic literature review was conducted on 27 October, 2012 in
Amazon (WWW.Amazon.de) in order to find out whether there are suitable books on SRM, best
practices and supply disruptions. When applying the term “supplier relationship management”, 1,597
hits were shown. After narrowing down the search by using the term “best practices and supply
disruptions”, only five books remained. Due to the limited number of results, it was decided by the

researcher to widen and expand the search.

Search terms others than the defined ones were applied including terms such as “SRM and value
adding activities”, “SRM and innovations” and “SRM and lean supply chains” in order to identify
novel and new aspects in SRM for this research. The three search terms were used after careful
consideration of the most suitable search terms. The number of results in this supplementary search

of books ended up with a larger number of more than 50 books which were considered for usage.

After having a look at the table of contents and after applying inclusion and exclusion criteria, some

15 books remained. The content of the books was often similar, special focus was put on novelties
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and innovations in SRM. The expert panel was also consulted as advisory body to give
recommendations about what additional books to utilize as recommended by Fink (2004). The final
decision in selecting books was made by the researcher himself. As the majority of books had similar
contents with regard to the following books in terms of SRM issues and the generic questions
(Blodijk & Emero, 2008; Emmett & Crocker, 2009; Lenders et al., 2006), it was decided to select
additional books, which deal especially with SRM in the context of “innovations”, “value adding
activities” and “lean supply chains”. As a result the number of additional books was added to the list
in Figure 6-9 (Blokdijk & & Von Emero, 2008; Brauweiler, 2006; Emmerett & Crocker, 2009;
Gabath, 2011; Harris & Chris, 2012; Helmold, 2010; Hildebrand, 2002; Helmstrom & Huttunnen,
2001; Lenders, 2006; Liker, 2004; Ohno et al., 2009; Schuh, 2011, Miiller, 2011; Appelfelder &

Bucholz, 2010; Thaler, 2003).

6.2.6 Discussion and summary of papers

6.2.6.1 General findings, critique and meta-synthesis

There follows a critique related to the systematc literature review: in this systematic literature review,
literature for establishing a best-practice SRM model has been examined using specific search terms.
Overall, one can find that although the research community has tackled SRM in various aspects,
SRM and supply networks have not been tackled on a tier 1, 2 and 3 basis (Harland et al., 2003;
Christopher & Peck, 2004). Moreover, only a few articles and books deal with the proactive
management of complex and global supply chain issues, few articles comprehensively address an
early warning system on how to manage SRM and supply networks (Giirtler & Spinler, 2010; Dust et

al., 2010). The following section deals with the discussions of papers and critique in more detail.

Scholars point out that supply chains have changed into multiple, agile and wide-layered global
supply networks (Christopher, 2005; Emmett & Crocker, 2009; Bozhard et al., 2009; Giirtler &
Spinler, 2010). The Aberdeen group and Christopher and Peck describe the trend of transferring
goods, activities and processes to suppliers, increase in number of supply chain layers (tiers), and
internationalization of supply chains (2006; 2004). The consequence is that vulnerability of supply
networks has risen significantly (Harland et al., 2003). Even though SRM is not only related to
supply chain resilience or supply disruptions, the critique of the literature is, that only few authors
outline tools, processes or systems in SRM and how to set up an early warning system for suppliers

(Giirtler & Spinler, 2010; Dust et al., 2010).
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Further critique can be raised in terms of the involvement of the supply network beyond tier 1 levels.
The literature review has shown, that few authors suggest an investigation of supply networks in a
more holistic way beyond tier 1 or 2 levels as recommended by (Narasimhan & Talluri, 2009).
Behrendt (1995) and Bennett and O“Kane (2006) point out that the majority of supply chains have
not yet been synchronized and that alliances hardly exist. They propose to closely synchronize
supply chains and production systems, taking the automotive industry as an example (Bennett &
O“Kane, 2006). There is also criticism in managerial practice and the literature, that the literature
hardly shows qualitative tools of performance measurement of SRM (Dust et al., 2010; Giirtler &
Spinler, 2010). Measurement is mainly based on numerical factors, i.e. non conformities, number of
defect parts. Later in the summary of best practices, it is visible, that a qualitative investigation of
supply network discrepancies can add value and be considered a best practice element (see Chapter
8). A few authors like Kalkowsky (2004), Kim (2006), Christopher and Peck (2004), Colicchia &
Strozzi (2012) or Bozhard et al. (2009) highlight the importance of certain characteristics as a key for
supplier relationships, i.e. collaboration, partnerships or common values. Supply chain resilience and
the behaviours of the related schools of thought in terms of co-operation with suppliers and their best
practices have become more important. This systematic literature review aims to address these
concerns (Kim, 2006; Colicchia & Strozzi, 2012; Bozhard et al., 2009). However, there is with few
exceptions, a lack of giving clear recommendations to managerial practice of behaviours, beliefs and
characteristics (Liker, 2004; Christopher, 2005). Another critical aspect of the review is the fact, that
a proactive SRM adds value to the organization and contributes to customer satisfaction, especially
in the context that the organization’s own value adding activities normally amounts to 20 to 30
percent (Liker & Choi, 2005; Mills et al., 2004; Emmett & Crocker, 2009). A few authors such as
Liker and Choi (2004) or Kalkowsky (2004) point out that a proactive SRM adds value to the
organization, but the majority is missing this point. Finally, it has been observed during the
systematic literature review that the articles or models of SRM are missing aspects in how to
organize SRM in managerial practice (Dust et al., 2010). The interviews in Phase II revealed, that
practitioners are particularly interested in best practices of organizing and managing SRM in order to
add value to the own organization. Even though, the articles show certain models in forming supply
networks or SRM, the transfer to other industries is considered to be difficult due to the generality of
models, concepts and descriptions. As a consequence, this research will contribute to the closing of
this gap in establishing a best practice model for multinational manufacturing companies in the
European transportation industry. Figure 6-9 classifies the various articles, studies and findings. The
following section meta-analysis synthesizes the retrieved evidence, using four categories: author,

year and the categories in line with the generic and specific questions.
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Figure 6-9: Meta-analysis of systematic literature review and key contributions
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This table classifies the identified papers and evidence in terms of (I) schools of thoughts in SRM, the (II) best practices,

the (111) causal factors for supply disruptions, and the (IV) anticipation, management and prevention of supply

disruptions. In addition it outlines contributions to the specific questions (1-10).
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The following sections describe the key findings of the meta-analysis of the systematic literature
review as the first part of Phase II, followed by the same analysis through industry and SRM expert’s
experience. The description of results starts with findings of the generic questions, followed by
addressing the more specific questions and aspects. The meta-analysis utilizes symbols like a triangle
(A) for partial contribution to the research and the individual question and a circle for high

contribution to the thesis (@).

6.2.6.2 Schools of thought in SRM and supply networks (I)

Literature on best practices in SRM regarding the anticipation, management and prevention of supply
disruptions in manufacturing companies in the European transportation industry emphasizes the
importance of co-ordination and integration mechanisms in managing logistics and the supplier base
successfully across supply networks (Kunke, 2004; Pathak et al., 2007; Liker, 2004). In this respect,
academics and practitioners must know which driver variables are to be addressed, since they
determine how such processes can be designed and managed. It is also important to understand how
co-ordination and integration mechanisms interact with such variables and, as a consequence, with
logistic processes. The meta-synthesis has shown groups of people who share the same attitude and
way of thinking about SRM, including how to manage supply chain networks (Ohno, 1988; Choi et
al., 2000; Christopher & Peck, 2004). Such groups have common characteristics regarding their
opinion and outlook. Whereas Bechtel and Jay Aram categorized supply chain management into five
major schools of thought (1997), no such classification is available for SRM. Mills et al. point out
that the existing literature on SRM emphasizes joint characteristics, beliefs and cooperation of
certain groups (2004) as shown below. These groups can be described as schools of thought due to
the joint collection of beliefs and principles (collaboration, multilayer or integrative approach) as to
how to manage the supply base. The screening of the literature as part of the systematic literature
review has revealed three major schools of thought, as shown in the Figure 6-10. These are keiretsu
supply networks, collaborative supply chains/networks and complex adaptive supply
chains/networks (CAS). The existing schools have individual and specific characteristics within their
own system and supply network. Keiretsu emerged from the Japanese model of managing supply
chains, which has also been adopted by European companies as outlined by Liker (2004). Companies
focus on the elimination of waste within their supply networks, additionally they concentrate on lean
process integration of suppliers into the own organization (Liker & Choi, 2005). Keiretsu supply
networks have a long-term scope and relationship (Liker, 2004). Collaborative networks focus on
partnerships in terms of technology, strategies and logistics, but are not as tight as the keiretsu supply
networks in the way of synchronizing production systems (Choi et al., 2001). Collaborative

relationships have looser ties and rely on trust and common strategies. Collaborative systems also
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focus on long-term relationships. CAS emphasize that supplier relationships must have a long-term
focus, too, but look into the supply chain from a more natural science perspective, like a biological or

molecular system. Figure 6-10 summarizes the major overlappings and differences of the schools.

Figure 6-10: Schools of supplier networks and SRM
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This figure classifies the schools of thought in SRM into three groups with specific characteristics, behaviours and

common beliefs, values and policies.

Keiretsu supply networks

A keiretsu supply network (Japanese: integration, order or system of suppliers) represents a means of
mutual security, especially in Japan, and usually includes large manufacturers and their suppliers of
raw materials, systems and components (Ahmadin & Lincoln, 2001; Freitag, 2007). Keiretsu
networks have received much attention in the European automotive and transportation sector through
the success of Japanese companies like Toyota, Hitachi and other conglomerates in achieving
improved customer service, better inventory control and more efficient overall channel management
(Freitag, 2007). Keiretsu, which is a form of Japanese business network, shares many of the goals of
SCM. The concept of keiretsu supply networks was introduced by Toyota in the mid-1980s (Imai,
1986; Ohno, 1988) and transferred to affiliates and suppliers outside Japan (Kalkowsky, 2004).

Keiretsu networks often include partial ownership of the respective supplier. Control relationships
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between pairs of firms represent a form of bilateral exchange. The school of keiretsu may lead to
broad functional and cultural changes for those companies which use the system (Freitag, 2007).
Keiretsu networks with financial and commercial connections develop quasi-administrative ties
through cross-shareholding, as stated by Ahmadjian & Lincoln (1997, 2001). Keiretsu networks have
two sides: (1) horizontal relationships based on mutual support, and (2) vertical structures based on
asymmetric exchange and control between financial firms and industrial firms. In various articles and
books, Liker explains the Toyota way and the principles of keiretsu supply networks (Liker, 2004).
Many OEMs and their suppliers have meanwhile adopted this system (Liker & Choi, 2005).

Complex adaptive supply networks

With the advent of information technology, supply chains have acquired a complexity almost
equivalent to that of biological systems, as stated by various authors (Choi et al., 2001; Surana et al.,
2005; Pathak et al., 2007). One of the major challenges that companies are facing in SCM is the
deployment of coordination strategies that lead to adaptive, flexible and coherent collective
behaviour in supply chains. Within the concept of a complex adaptive system (CAS) the main hurdle
has been the lack of principles governing how supply chains with sophisticated organizational
structures and functions develop, and what organizational structures and functions are attainable,
given specific kinds of lower-level constituent entities. It is the aim of research to find common
characteristics and formal distinctions among complex systems and to define diverse domains, as is
the case with other fields such as biology, sociology, ecology and technology (Dyer, 2000). In this
way, one can develop a better understanding of how supply network complexity arises, whether it
follows any general laws and if it comprises an element of simplicity. According to some authors
who have researched into CAS, traditional supply chains have to change into adaptive supply
networks (ASN). It is important to examine the concept, characteristics and enabling technologies of
ASN in a contemporary market environment (Dyer, 1996, 2000). ASN have gained focus in both

academic and practical areas.

Collaborative supply chain networks

In today’s highly competitive global marketplace, the pressure on organizations to find new ways to
create and deliver value to customers is becoming stronger due to increasing collaboration
throughout supply networks (Emmet & Crocker, 2009; McNichols & Brennan, 2006). There is
growing recognition of the fact that the twin goals of cost reduction and service enhancement can be
achieved through efficient logistics and effective management of the supply chain, as summarized by
Christopher & Peck (2004). Logistics and supply chain management look more closely at the tools,

core processes and initiatives required to ensure that businesses can achieve and maintain
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competitive advantage. Key characteristics covered by collaborative supply chain networks include
the idea of a logistics system which adds value due to identified service priorities and customer
segmentation according to individual requirements. There are many ways in which logistics
management and supply networks can impact on the overall return on investment and, ultimately,
shareholder value. Collaborative and the other networks share common characteristics, as described
by various authors (Liker, 2004; Christopher & Peck, 2004; Choi et al., 2001). According to
McNichols & Brennan (2006), the aim to achieve greater integration with trading partners can
transform relationships into collaborative/keiretsu/CAS supply networks. However, organizations
have to meet the challenge of selecting suitable partners or risk not attaining collaborative advantage
at all. In order to make things easier, a framework has been devised to assist in the process of
selecting suitable collaborative partners. A typical supply framework is composed of five connecting
features: collaborative performance system, information sharing, decision synchronization, incentive

alignment, and integrated supply chain processes (Simatupang & Sridharan, 2005).

The literature review has identified three schools in SRM. Notwithstanding the fact that each of the
schools has specific and individual beliefs and policies, there is some common ground for all
organizations, which can be summarized as follows (Liker, 2004; Christopher & Peck, 2004; Choi et
al., 2001): the three schools identified build on partnership and collaboration with suppliers in
upstream supply chain management. Moreover, they aim to have a resilient supply chain through risk
avoidance or collaborative risk mitigation and view the supply chain in a multilayer perspective (tiers
one, two, three etc.). In addition, all schools focus on early supplier involvement. They work with
specific values, beliefs and policies and consider the proactive involvement of the suppliers into the
own supply chain as adding value to the own organization. Finally, these schools build relationships

on a long-term basis and integrate these ideas into corporate philosophy, strategy and management.

6.2.6.3 Causal factors for supply disruptions (II)

'

Supply disruptions are defined by Kleindorfer and Saad (2005) as "unplanned and unanticipated
events that disrupt the normal flow of goods and materials within the supply chain". They distinguish
between coordination risks and disruption risks. Supply chain complexity is described by Adenso-
Diaz et al. (2012) as “the sum of the total number of nodes and the total number of forward,
backward and within-tier material flows” in the upstream supply chain network. Such complexity has
a huge impact on supply chain reliability and supply chain stability. The overall recommendation

made in several papers is to reduce the number of suppliers, since supply chain complexity increases

the risk of disruption (Christopher & Peck, 2005). Adenso-Diaz et al. (2012) highlighted the
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definitions of various authors, using a variety of criteria: 1. function (Harland et al., 2003), 2. type of
risk (Spekman & Davies, 2004), 3. drivers of risks (Chopra & Sodie, 2004) and 4. likelihood of
occurrence (Cox & Townsend, 1998). While the literature on SRM is growing, there is no organized
structure regarding the sources of causal factors for supply chain risks and supply disruptions.
Several papers show that supply disruptions can lead to high monetary recovery cost, waste and
sharp decreases in sales as pointed out in one of the previous sections by Haslett, 2011; Jing, 2011 or
Grant, 2010. Equally to the findings in literature, field research, internal reports and interviews
display, that supply disruptions had recently severe impacts on companies in the analyzed European

transportation industry, which participated in the interviews.

Figure 6-11: Examples of supply disruptions in 2011

Year Description Source

2013 Missing capacity at suppliers for interior and exterior modules delayed a Bombardier, 2013

production ramp up, causing penalties and image loss in public and media.

2012 Flood in the Philippines caused shortages at suppliers. Train manufacturer Bombardier, 2012,

had to reduce production for weeks.

2012 BMW recalls 1.3 million cars world wide because a battery cable cover in Schwartz, 2012

the trunk may have been incorrectly installed.

2012 Earthquake in Italy stops deliveries to BMW and necessitates BMW to BMW, 2010

reduce production.

2011 Module and component supplier for printed circuit boards went into PASE, 2011
receivership (PASE).
2011 Earthquake and Tsunami in Fukushima (Japan) stops deliveries of PCS, 2011

electronic components, affecting Production sites in Europe.

2011 Alstom faces supply disruptions due to quality discrepancies of its key Alstom, 2001

suppliers in Europe.

2011 Siemens has temporarily to stop production in Krefeld due to supply Siemens, 2006

disruptions form China.

Supply disruptions and their associated risks have been classified in the literature using a variety of
criteria, e.g. function (Harland et al., 2003; Christopher and Peck, 2004), type of risk (Spekman &
Davis, 2004), drivers of risk (Chopra & Sodhi, 2004). Hendricks and Singhal (2005), who are quoted
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quite frequently in the literature, pointed out that enterprises without operational slack and
redundancies in their supply chains experience negative stock effects. They also revealed the
tremendous impacts of supply chain disruptions on stock price performance and shareholder value.
Causal factors for supply disruptions are automatically associated with risks in the supply network,
as stated by Zsidisin (2003), Tomlin (2006) or Wieland and Wallenberg (2012). Several authors
outline incidents in which supply disruptions caused production standstill or temporary stops in
manufacturing companies in the European industry (Tomlin, 2006). Other authors refer to capacity
management in terms of supply disruptions and as being a crucial risk factor for supply chain
discrepancies. Due to such risks, specific measures are necessary in terms of overcoming potential
supply disruptions caused by supplier capacity shortages (Hittle and Leonard, 2011). Mitigations and
preventive measures can take the form of diverse capacity management, back-up equipment or

alternative manufacturing locations, as recommended by Hittle and Leonard (2011).

During the systematic literature review, there was no evidence of a systematic classification with
regard to causal factors for supply disruptions. In his paper, Tomlin outlines a few examples of
supply disruptions which occurred in March 2000, e.g. lightning caused a fire that shut down the
Philips semiconductor plant in Albuquerque, New Mexico, for six weeks, leading to a shortage of
components for both Ericsson and Nokia. According to The Wall Street Journal, company officials
say Ericsson lost at least $400 million in potential revenue when the company revealed the damage
from the fire for the first time publicly last July, its shares tumbled 14 percent in just hours (Latour
2001). In February 1997, a fire in a Toyota brake supplier plant led directly to a two-week shut down
of 18 Toyota plants in Japan, with a resulting cost of $195 million (Treece 1997). Fires, of course,
are not the only cause of disruption. Hurricane Mitch caused catastrophic damage to banana
production in several parts of Central America in 1998. It took many growers over a year to recover,
leading to a prolonged loss of supply for Dole and Chiquita (Griffy-Brown 2003). An earthquake in
Taiwan severely disrupted the supply of essential components to the personal computer industry in
the lead-up to the 1999 holiday season (Burrows 1999). Bombardier faced in 2012 missing capacities
of important suppliers for windows, doors and other modules, leading to a delay of finished trains to
the customer. As a consequence, the customer imposed high penalties against Bombardier and the
image was harmed by news and media (Bombardier, 2013). The flood in the Philippines in 2012
caused supply shortages in leading manufacturing companies in Europe, leading to a reduction of
production output (Bombardier, 2012). Other companies like BMW were hit by recall actions of 1.3
million vehicles in 2012, which were caused by supplier defects (Schwartz, 2012). The same

company had to reduce production due to missing supplies as the suppliers” facilities were hit by an
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earthquake in Italy in 2011. It might be useful to compare the supply chain strategies of companies
and their resulting ability to cope with some of the above mentioned disruptions. Zsidisin (2003),
Rao and Goldsby (2009) created models which can be used by managers to measure and assess the
vulnerability of their company and supply chain in relation to the associated risks. Typology may
also provide avenues for future research and thus guide practitioners in the management of their
supply chain risk portfolio. Such a classification is a useful tool for supply chain managers in
differentiating between independent and dependent variables and the mutual relationships which
would help them to focus on those key variables that are most important for effective risk
minimization in a supply chain (Nishat & Ravi, 2006). Zsidisin typologized causal factors for supply
disruptions into different categories - high, medium and low risk - based on managerial perception
(Zsidian, 2003). Other authors besides Zsidian have build on this typology and outlined causal
factors for supply disruptions as follows, which comprise the following (Tomlin, 2006; Nishat &
Ravi, 2006; Rao & Goldsby, 2009; Wieland & Wallenburg, 2012):

*  capacity shortages

* new product launches

* disaster issues (e.g. earthquake)

* lack of supply chain transparency
* labour-related issues (e.g. strike)
*  constraints on market capacity

*  pricing instabilities

* quality discrepancies

*  transport issues

*  product transfers to sites or plants

* inflexible production capacities

6.2.6.4 Anticipation, prevention and management of supply disruptions (III)

The systematic literature review illustrates that few specific papers on the anticipation, prevention
and management of supply disruptions exits. Several authors have outlined factors that help to select
the appropriate SRM strategy to anticipate and prevent supply risks with respect to internal or
external context factors (Christopher & Peck, 2004; Blackhurst et al., 2008). On the operational

management of how to manage supply disruptions, also not much literature was found. The
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validation of research questions by senior management of Bombardier has given here a very broad
perspective in contrast to the literature review. Moreover, a gap exists on the question on how deep
of the tier level to involve the supply chain network into the management of SRM activities (Giirtler
& Spinler, 2010). Giirtler and Spinler outline strategic supply risk management areas, which need
periodical assessment and tactical actions which need continual measurements as shown in the figure

below (Giirtler & Spinler, 2010).

Figure 6-12: Risk management to anticipate, prevent and manage supply disruptions

Supply risk Supply risk Preventive Supply risk
identification analysis risk actions mitigations
Strategic management - periodically Tactical risk management - continually
e AN AN _/
™~ ' '
anticipative SR preventive SEM reactive SRV

Source: adapted from Giirtler & Spinler, 2010.

While certain context factors can affect the supply chain negatively, choosing appropriate strategies
can help to overcome these effects. In this respect, the view is supported that supply chain strategies
and SRM (i.e., the implementation of strategies to manage both everyday and exceptional risks along
the supply chain based on continuous risk assessment with the objective of reducing vulnerability
and ensuring continuity) can be seen as being a “two-sided coin” (Juttner & Maklan, 2010). As it will
be demonstrated, both proactive (i.e. robust) and reactive (i.e. agile) supply chain strategies reduce
the vulnerability of global supply chains and are in that way necessary. There is, however, a lack of
research about how and to what extent a structured SCRM approach that involves the identification,
assessment, controlling, and monitoring of possible risks within the supply chain (Christopher &
Peck, 2006) fosters improved agility and robustness and, in turn, better performance. Especially the
need for corresponding empirical work has been pointed out by several authors (Guertler & Spinler,
2010). Academics and practitioners emphasize that the anticipation, prevention and management of

supply disruptions necessitate the proactive involvement of suppliers from a very early stage on and



- 105 -

common effort to improve supply chain visibility, supplier quality (Giirtler & Spinler, 2010). The
early involvement of suppliers from selection process can result in major benefits in terms of supply
chain stability. Authors agree also that SRM activities should be based on collaboration (Aberdeen
group, 2006). Several authors elaborate on the need for an early warning system (sensoric system) in
order to establish a trend on supplier performance. (Dust, 2009; Giirtler und Spinler, 2010). In line
with a mechanism to evaluate supplier from supplier selection up to the end of the life cycle of a
product (Dust et al., 2009) such supplier evaluation has to cover criteria in terms of quality, cost,
delivery performance (logistics), cost, financial health and technical performance as recommended
by Emmett & Crocker (2009) or Blokdijk & Emero (2008). The definition of criteria for such
supplier evaluation system is dependent on the company’s supply chain set up. The figure below

shows that the aforementioned main criteria have been classified into sub-categories.

Figure 6-13: Supplier evaluation model

(3) Individual criteria {2) Sub-groups {1) Evaluation sroups
op-ifre-Uelivesios S:l— delivery performance [—— ,
lot sizes and capacity amendments 4|:| |
adjustments of deliveries and lots O—— capacity flexibility [——— o
Logistics
quality defects g:l_ . o
repeated defects parts quality =
reaction time on defects s 5 .
time to exchange of defect parts g:_ reaction time on defects  H D |§E
field quality ratio ’ . 5
r— uali
titre to exchange defect parts g:_ Field quality Q ty
financial ratio ) -
payment terms financial performance [——— %
price stability of 3 years O—— price stability [ e |
Cost & financial health
accuracy of documetts accuracy of documents
reaction time to changes of documents S:_ 0
Sespperaion technical co-operation |
reaction time to requests g:_ P & D |
- J
communication o TEChﬂOlOg}’
tesident engiteer E communication [———

Source: Supplier evaluation model for anticipating and managing supplier disruptions and siturbances. Adjusted from

Dust (2009); Emmett & Crocker (2009).

These sub-categories have in line with their criticality a specific score. If the criterion is not or
partially fulfilled, there will be a deduction from the score of this category. The evaluation serves to
show the performance of suppliers in their categories and to create trend models for the future. The

evaluation results are to be shared with suppliers in order to jointly define future improvements in
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lacking areas as recommended by Dust (2009). Advanced companies allow their supplier to check
the evaluation results on a real-time basis through internet-based applications. It is found that SRM is
important for agility and robustness of a company as highlighted by Wieland and Wallenberg (2002).
Both agility and robustness are shown to be important in improving supplier performance. While
agility has a strong positive effect only on the supply chain’s customer value, but not directly on
business performance, robustness has a strong positive effect on both performance dimensions
(Wieland & Wallenberg, 2012). This important finding directs the strategic attention from agility-
centred supply chains to ones that are both robust and agile. The case studies in Phase III provide
insights to the fact that robustness can be considered a basic prerequisite to deal with supplier-side
risks, while agility is necessary to deal with customer-side risks. Wieland and Wallenburg (2012; p.
8) give the example of a train manufacturer, who is faced with constant changes of product
requirements in terms of norms, design and other legal or technical requirements. The amount of
agility and robustness needs to fit to the competitive strategy (Wieland & Wallenberg, 2012). Based
on their research Wieland and Wallenburg (2012; p. 8) recommend therefore a proactive SRM

strategy.

6.2.6.5 Best practices in SRM (IV)

Several authors identified in their studies that many companies are inadequate in their automation
and staff support regarding global, complex supply chains on a multilayer basis (Aberdeen group,
2006; Christopher & Peck, 2004; Lambert, & Schwieterman, 2012). To keep up with global trade
growth and increased competitive pressure, corporations are finding that they must make significant
changes in how they run their activities concerning SRM and supply chain operations (Liker & Choi,
2005). According to the Aberdeen group (2006) and other authors (Harland et al, 2003; Christopher
& Peck, 2004; Dust et al., 2010), the most critical areas that companies with best practices of SRM
include the following elements. The first aspect is that SRM has to be in line with corporate strategy
and corporate management. Secondly, SRM requires a focus within the organizational set-up of
enterprises. The third area is the supplier selection and involvement, where best practice companies
involve and select suppliers at an early stage and based on smart tools, processes and sustainability.
The fourth area is the supply chain visibility throughout the supply network. Global supply networks
necessitate a transparent monitoring by using sophisticated B2B collaboration systems. B2B
integration of the supply chain is therefore the fifth aspect. Cost transparency within the supply
network and competitiveness are the seventh item, through which companies distance themselves
from their competitors according to Christopher & Peck (2004) or the Aberdeen group (2006). The

eighth area consists of risk management and contingency plans, followed by the ninth area in terms
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of demand and scheduling system synchronization with the suppliers of various tiers. Finally, quality
performance and the logistics agility are the tenth and eleventh categories of best practice elements
identified by the study of the Aberdeen group (2006). The best practice elements are summarized in
the following table.

Figure 6-14: Industry best practices as part of the systematic literature review

Criteria/dimensions Industry best practices

Coporate St[‘ﬂttgy Integration of SRM function into corporate objectives including hard and soft factors.
Usage of reporting tools and criteria, e.g. balanced score cards (BAC).

Orgam'zaﬁon SR is partially or fully integrated into core procurement and logistics function.

Few interfaces to the supplier exist in procurement or 3RM.

Sllpp]iﬂ' selection Cage-by-cage eatly supplier involvement and long-term strategies.
Suppliers ate monitored duting launch phase to secure flawless execution.

Supplier co-0p eration Collahorative supply chains.
Partial implementation of lean principles at suppliers by excecuting lean workshops at suppliers.

Sllpply chain VlSlbl]lty Usage of customized systems to mondtor shipments and inventoties in supply chain,
Internet-based applications support 3RM and make supply chain wisible.

B2B collahoration Collahoration across multiple processes across two to three tiers.
Application of sophisticated internet-based information systems.

Cost iransparency Detailed open book policy on tain categoey level
Executing joint cost optimization workshops.

Risk management Mlanagitg supply chain resiliency to risk-related events on tier one, two of three level.

Demand SCl’ltdlllillg and pl‘OdllCﬁOll Application of lean principles. Pull system, but autonomous production systetms.
Itrventory management i3 optimized through consignment stock or vendor-managed inventoties

systems VM),
Supplier q“ahty performance Mlotdtor (weekly) and visit suppliers on a systematic basis.

Pro-active and anticipative supplier actions like audits, early supplier itrvolvement, and trend models.
LOgiSﬁCS aglhty Frequently perform tier 1, 2 and 3+ logistics agility actions.

Source: Best practice elements in SRM and patterns, adapted from several authors (Aberdeen group, 2006, Harland et
al., 2003; Christopher & Peck, 2004, Dust et al., 2010).

Literature points out that the majority of manufacturing companies in the European transportation
industry have not yet achieved a best practice level, as they have not yet implemented a proactive
and multilayer supply chain approach (Dust, 2009; Aberdeen group, 2006). The Aberdeen group
(2006) or Wieland and Wallenburg (2012) therefore propose to conduct an assessment, in which the
maturity levels for each ceatogory can be determined and on which elements companies should

focus. Scholars point out that greater complexity has significantly increased the risk of supply
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disruptions and supply chain vulnerability. Therefore best practice companies must integrate SRM as
an essential part of their corporate objectives (Liker, 2005; Wieland & Wallenburg, 2012). Figure 6-
15 shows maturity levels from low to high (Bombardier, 2010). According to the Aberdeen group
(2006), there are several levels for each of the eleven categories, ranging from industrial laggards to
industrial best practice companies. Bombardier uses levels 1 to 4, whereby level 3 is seen as best

practice, level 4 as industry excellence.

Figure 6-15: Industry and Bombardier maturity in SRM

BOMBARDIER Level 112 Level 23 Level 34
definition
continuous improvement
Industry
definition

Industry laggards Industry standards Industry best practices = Industry excellence

of companies

Source: own source adapted from Bombardier Transportation, 2010.

6.2.6.6 Specific questions on SRM (1-10)

The research questions have been addressed to the identified articles, books and journals. The

analysis has shown significant results as shown in the following section.

1. How can supply disturbances and disruptions be avoided at an early stage by means of
SRM?

The systematic literature review showed that supply disruptions and potential risks are classified

according to function (Harland et al., 2003), type of risk (Spekman & Davies, 2004), drivers of risk
(Chopra & Sodie, 2004), or the likelihood of occurrence (Cox & Townsend, 1998). They were
caused by natural catastrophes, political problems, economic disasters, supply discrepancies, quality
issues, or bankruptcies (Tang, 2006; Tomlin, 2006). The literature review also revealed that in the

opinion of academics, practitioners and existing schools, SRM has to involve suppliers at a very
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early stage in order to identify potential supply disturbances and avoid disruptions (Aberdeen group,
2006; Christopher & Peck, 2004; Liker 2004). In addition, many authors stress the need for an agile
supply chain, in which suppliers are involved more or less from the beginning (Kim, 2006). Such
early supplier involvement has to be integrated into the entire supply chain (i.e. tiers 1, 2, 3 and
beyond). The prevention of discrepancies within the supply chain requires a mature and stable set-up,

supported by suitable tools (Giirtler & Spinler, 2010).

In the analysis of the Aberdeen group, managers stated the following areas for monitoring the supply

chain and improving visibility (2006):

® project execution plans, including tiers 1, 2 and 3
¢ supplier launch and production milestones

e order processing and acknowledgement

e advanced shipment notes

e goods arrival (tiers 1, 2 and 3)

e carrier pickup of goods and customs clearance

® in-transit status of goods

e electronic proof of delivery

Other authors have emphasized the correlation between the number of suppliers and complexity of
the supply chains on the one hand and the level of risk and frequency of supply disruption incidents
on the other hand (Adenso-Diaz et al. 2012; Kim, 2006; Emmett & Crocker, 2009). A general
recommendation is to minimize the complexity of the supply chain by reducing the number of nodes
and suppliers (Adenso-Diaz et al., 2012). Kim considers collaboration with suppliers in a partner-
oriented environment to be one of the crucial success factors in creating a “triple-A” supply chain

(Kim, 2006).

Several authors point out that early supplier involvement, supply chain monitoring, and an alert
system at all stages are essential tools for the prevention of supply disruptions. However, the
literature contains only a few propositions concerning criteria for monitoring or alert systems
(Emmett & Crocker, 2009; Giirtler & Spinler, 2010; Dust et al., 2010). Whereas Giirtler and Spinler
propose evaluating risks either continuously or periodically (2006), Emmett and Crocker (2009) and
Dust et al. (2010) recommend utilizing a supplier evaluation model including a trend analysis
combined with risk factors supported by specific actions in SRM. This model includes categories

such as quality, cost, financial stability, delivery and technology (Dust et al., 2010; Emmett &
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Crocker, 2009). It is also combined with a strong focus on preventive measures and the involvement
of suppliers at an early stage. As the question of how supply disruptions can be avoided at an early
stage by means of SRM is crucial for the development of best practices, it is important to obtain

some substantial answers during the expert interviews.

2. How to recognize supply disruptions at an early stage?

The systematic literature review has shown that on the question of how to recognize supply
disruptions at an early stage, there is neither a systematic analysis available nor a common viewpoint
on what an early warning mechanism should look like. The review has shown that disruptions can
occur on a macro or micro level. The macro level is related to political, economic, social and
technological areas, e.g. civil war, natural catastrophes like earthquakes, environmental disasters like

Fukushima (Aberdeen group, 2006; Lambert, Schwieterman, 2012).

Other authors highlight supply disruptions on a micro level, which is more related to supplier or
supply network issues (Lambert, & Schwieterman, 2012; Rao & Goldsby, 2009). On the micro level,
Hittle and Leonard (2012) outline the importance of having sustainable capacity management.
Kalkowsky stresses that the production system must be lean and synchronized with the supply chain
in order to be able to react to capacity fluctuations at an early stage (2004). Although many authors
stress the importance of early recognition on both micro and macro level, there is no systematic
method available for detecting supply chain deteriorations at this stage. A few authors refer
(Giunipero, & Eltantawy, 2003; Blackhurst et al., 2008) to a phase and evaluation model, simlar to
the model of Giirtler & Spinler (2010), and to the point in time when supply disruptions have to be
recognized, e.g. supplier selection phase, launch phase, serial phase and after-market phase (as

shown in Figure 6-16).

According to Giirtler & Spinler (2010), an evaluation of supplier performance will help to identify
potential risks or supply chain abnormalities at an early stage. They suggest using certain criteria like
quality, cost, delivery and financial health either periodically or continuously. There has to a strong
focus on the supplier selection and supplier launch phase, where potential risks can be prevented
through appropriate actions (Dust, 2010; Giirtler & Spinler, 2010). Dust et al. (2009) created a model
of “total supplier management” which recommends the establishment of a warning system, including
several layers of investigation. In layer 1, all suppliers are screened and potentially critical ones

identified, so that any necessary operational actions can be implemented. In layer 2, a supplier
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steering committee carries out further analysis and actions. In layer 3, any risk prevention measures

that may be required have to be implemented.

Figure 6-16: Phase evaluation model in order to avoid supply disruptions at an early stage

Supplier -  Supplier Production After-market
. selemun Phase ., launch phase phase phase
_——
Evaluation Evaluation Evaluation Evaluation

Source: Evaluation model for SRM to anticipate supply disruptions.

3. How is SRM linked to corporate strategy and integrated into corporate management?

Over the past decade supply chains have become more complex and global, transforming the
traditional purchasing and logistics functions into a broader strategic approach to SRM (Lenders,
2005; Liker, 2005; Tan, 2001). Many companies in the European automotive and transportation
industry have reduced their own value-adding activities to a minimum, so that SRM has become
increasingly important (Tan, 2001; Liker, 2005; Choi, 2006). To compete effectively in global supply
chains, a company must have a competent and strategically integrated SRM function (Choi, 2006;
Dust, 2009). It is important that all functional areas, strategies and capabilities are consistent with the
competitive strategy of an organization (Dust et al., 2009). It is also critical that a company’s
suppliers have the capability to meet its strategic priorities. Concerning the question of how to link
SRM to corporate strategy and integrate it into corporate management, Tan proposes fusing
purchasing and supplier-related, upstream logistics into a key corporate function (Tan, 2001). The
need to be increasingly competitive, flexible and efficient has led to increased focus on core
competencies. In addition, recent economic problems have led firms to look at their entire value
chain. It became clear in the late 1980s that inefficiencies in production and supply management
could not be passed on to the customer in the form of increased prices (Liker & Choi, 2005). Kim

(2006) outlines if firms wish to operate globally, they need to compete on this basis for resources,



- 112 -

markets and talent and must not think that they are protected from events that occur in other parts of
the world. The ability to move production and sourcing around the globe is a key to real competitive
advantage Tan, 2001). Virtual firms are no longer an illusion. In many cases, they have replaced the
bureaucratic, vertically integrated company. These days, companies do not simply compete
manufacturer to manufacturer. A lot of real and fierce competition occurs on the level of supply
chains, as described by certain authors (Blackhurst et al., 2008; Blokdijk & Emero, 2008; Bozhard et
al., 2009). This leads to the statement that a company itself is as strong as its weakest supply chain
partner (Choi, 2006). Ahmadjian and Lincoln suggest therefore linking SRM to the corporate policy
and management, creating key hard and soft performance indicators (KPI) and supplier objectives

(1997, 2001) to be discussed and agreed upon with the supply base.

4. What are the values and policies of SRM?

The systematic literature review revealed three schools with different characteristics, but common
values and policies. All schools strive towards creating supply chain resilience and minimizing or
avoiding risk as supply chains compete on an international and global level. In this context, the
values and policies of SRM build on partnership and collaboration with suppliers in upstream supply
chain management as outlined by Dust et al. (2011). All schools regard suppliers as equal partners
within a multilayer perspective (tiers 1, 2, 3). The respective relationship management is based on
early involvement and proactive strategies, which build on value-adding activities (Christoper,
2005). With regard to keiretsu supply networks, the focus is on lean principles and the elimination of
waste throughout the supply chain (Ahmadin & Lincoln, 2001). In this case, everything is
synchronized by lean measures and the focus is on a pull production system. SRM is considered to
be a critical success factor for the organization, and so the respective values and policies have to be
integrated into corporate philosophy (Dyer, 2000). This will then lead to substantially better results
concerning supply chain agility, flexibility, competitiveness and sustainability (Liker & Choi, 2005;
Christoper & Peck, 2004).

5. How is SRM organized?

On the question of how SRM is organized, the systematic literature review has not shown many
detailed results. Although all authors emphasize the importance of SRM in global and more complex
supply chains, one finds only a generic recommendation of how to organize it in today’s
environment (Ahmadjian & Lincoln, 2001; Blackhurst et al., 2008; Bozhard et al., 2009; Choi et al.,
2001). Tan (2001) proposes integrating the purchasing and logistics functions with other key
corporate functions which have a link to the upstream supply chain, leading to supply chain

resilience and quality assurance (Tan, 2001). Such integration creates a closely linked set of
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manufacturing and distribution processes and allows organizations to deliver products and services to
both internal and external customers in a more timely and selective manner. To further exploit the
competitive advantage associated with integrated processes, some leading organizations adopt a
strategic approach to managing the value chain, such as forming alliances with suppliers and
distributors instead of integrating vertically (Hamm, 1998); inter-company competition is elevated to
the level of inter-supply chain competition. Indeed, in many companies, SRM activities are already
executed by various sub-functions like procurement, supplier development, logistics, expediting,
supplier quality assurance, and so on (Dust, 2009). The general feeling, however, is that SRM
activities should be organized with as few interfaces to the suppliers as possible (Dust et al. 2010).
Suppliers of excellence have a unique interface to each supplier, where a customer relationship
manager or key account manager acts as the only go-between. This set-up corresponds to best
practice (Dust et al., 2010). For some authors, the important thing when collaborating with suppliers
is to have consistency of approach and a defined set of tools and activities. Simatupang and
Sridharan (2005) point out that SRM requires not only institutionalizing new ways of collaborating
with key suppliers, but also actively dismantling existing policies and practices which might impede
collaboration and limit the potential value that can be derived from key supplier relationships. At the
same time, SRM should entail reciprocal changes in processes and policies at the supplier’s end

(Trkman & McCormack, 2009).

SRM and supply chain functions are typically responsible for defining the respective governance
model, which includes a clear and jointly agreed framework for top-tier strategic suppliers. Effective
governance should comprise not only the designation of senior executive sponsors and dedicated
relationship managers at both customer and supplier level (Christopher & Mangan, 2005), but also a
face-off model connecting company personnel in engineering, procurement, operations, quality and
logistics with their supplier counterparts. This leads to a regular cadence of operational and strategic
planning and review meetings, as well as well-defined escalation procedures to ensure a speedy
resolution of problems or conflicts at the appropriate stage (Dust et al., 2010). While Wieland and
Wallenburg (2012) outline that there is no common or standardized model for deploying SRM at an
organizational level, there is a set of structural elements that are relevant in most contexts

(Christopher & Mangan, 2005):

¢ aformal SRM team or office at corporate level
¢ aformal Relationship Manager or Supplier Account Manager

® an executive sponsor for a cross-functional supplier development team
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The purpose of a formal SRM team or office at corporate level is to facilitate and coordinate SRM
activities across functions and business units. SRM is inherently cross-functional and requires a good
combination of commercial, technical and interpersonal skills. Such “soft” skills relating to
communication, listening, influencing and managing change are critical to developing strong and
trusting working relations. Relationship Managers or Supplier Account Managers often sit within the
business unit that interacts most frequently with the respective supplier, or such positions are filled
by a category manager in the procurement function. The role itself can be a full-time, designated
position, but it may be part of a broader role depending on the complexity and importance of the
supplier relationship (see Supplier Segmentation). Christopher and Mangan (2005) point out that
“SRM managers of the future” understand their supplier’s business and strategic goals, and are able
to see issues from the supplier’s point of view while balancing their own organization’s requirements
and priorities. The role of the executive sponsor, or in more complex supplier relationships that of a
cross-functional steering committee, is to form a clear link between SRM strategies and overall
business strategies, while at the same time determining the relative prioritization among a company’s
varying goals as they impact on suppliers. In this last case, it may be necessary to act as a dispute-

resolution body.

6. Who is responsible for SRM?

The systematic literature review has shown that on the research questions of “How should SRM be
organized?” and “Who is responsible for SRM? And why?”, only a few authors make proposals.
Some authors recommend that SRM issues should be part of the procurement function, as
recommended by Kim (2006). Christopher and Mangan (2005) make suggestions for the supplier
relationship manager of the future, but do not describe how SRM has to be organized. The literature
has revealed that most of the companies bundle their upstream supply chain management in various
sub-functions, e.g. contract management, procurement, expediting, supplier quality (Harland, 2003).
Even though there are no systematic recommendations in the literature on how to organize SRM in
general, a few authors suggest that supplier-related issues should be centralized into procurement
(Giirtler & Spinler, 2010; Dust, 2009). In this context, it is highlighted that SRM should be handled
via the supplier relationship manager as the single point of contact (SPOC) (Dust et al., 2010). It is to
be expected that the interviews with senior management will lead to some informative answers on

best practices in SRM.

7. How are information systems used for SRM?

Puschman (2005) and the Aberdeen group (2006) outline in their qualitative studies that supply chain

automation and e-procurement have substantially streamlined procurement and SRM tasks through
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the application of information systems. Many organizations operate multiple e-procurement solutions
for supplier selection, evaluation or risk mitigation. The most common examples in manufacturing
companies in the European automotive and transportation systems are enterprise resource planning
systems (ERP) or manufacturing resource planning systems (MRP), which concentrate on one’s own
organization or manufacturing process, but not on the upstream supply chain (Puschmann, 2005).
However, in certain companies, there is no ERP or MRP system available. These organizations still
use spreadsheets or other tools for managing their supply chain. However, the vast majority of
companies that use information systems like ERP or MRP to control and manage their own processes
have not yet included the supply chain. As a result, the supply chain is non-automated and separated
from the company’s information system (Aberdeen group, 2006). The potential risks associated with

a non-automated and non-synchronized information system are (Aberdeen group, 2006):

¢ insufficient supply chain visibility
e Jack of business to business collaboration
® non-compliance due to interrupted supply chains

e Jack of risk management to ensure resilient supply chains

Such a lack of automation and visibility causes longer lead times, larger inventories, budget overruns
and ongoing demand-supply imbalances (Christopher & Peck, 2004). Mature companies apply
information systems that cover the entire supply chain, including tiers one, two and three (Choy et
al., 2003). Puschmann (2005) and Emmett et al. (2009) recommend fusing such comprehensive
information systems into the procurement strategy, with a corresponding alignment of various e-
procurement solutions to meet the need for integrated system architectures. However, companies
should realize that there are no standardized e-procurement solutions and that success factors are
often “non-technical” in nature. Kim (2006) and Emmett and Crocker (2009) stress that in addition to

integrating e-procurement tools, lean processes also have to be installed.

8. How is SRM performance measured?

The systematic literature review has shown widespread agreement that SRM performance has to be
measured through performance indicators, as suggested by several authors (Emmett & Crocker,
2009; Schmitz & Platts, 2004; Blokdijk & Von Emero, 2008). On the question of how SRM
performance is to be measured, Schmitz & Platts (2003) propose that all relevant activities between
one’s own organization and the supply chain should be considered (i.e. inter-organizational
measurement and intra-organizational measurement). With reference to inter-organizational

measurement, several authors recommend an integrated approach, including tiers one, two, three of
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the supply chain (Schmitz & Platts, 2003). Monitoring selected minimum criteria in terms of quality
and performance ensures a resilient supply chain. Alert systems should be implemented using
consistent data and a sophisticated web-based tool (Dust et al., 2011). These must be spread out to
the extended supply chain network. Hendricks and Singhal (2006) point out that many disruptions
are caused by slack in the supply chain, insufficient capacities of the suppliers, and waste throughout
the value chain. In this context, Emmett and Crocker (2009), Dust et al. (2010) recommend
monitoring the supply chain using specified criteria. These criteria should comprise quality, cost,
financial stability and logistical aspects and consist of hard factors (e.g. on-time delivery) and soft
factors (e.g. flexibility to schedule changes). SRM can lead to competitive advantage by harnessing
talent and ideas from key supply partners and translating this into product and service offerings for
end-customers. One tool for monitoring performance and identifying areas for improvement is the
joint, two-way performance scorecard. A balanced scorecard includes a mixture of quantitative and
qualitative measures, including how key participants perceive the quality of the relationship. The KPI
are shared between customer and supplier and reviewed jointly, reflecting the fact that the
relationship is two-way and collaborative, and that strong performance on both sides is required for it
to be successful. Advanced organizations conduct 360 degree scorecards, where strategic suppliers
are also surveyed for feedback on their performance, the results of which are built into the scorecard
(Schmitz & Platts, 2003). Leading organizations track specific SRM savings generated at an
individual supplier level, and also at an aggregated SRM program level, through procurement benefit
measurement systems (Dust, 2009). Part of the challenge in measuring the financial impact of SRM
is that there are many ways in which it can contribute to financial performance. These include cost
savings (e.g. most favoured customer pricing, joint efforts to improve design, manufacturing, and
service delivery for greater efficiency), incremental revenue opportunities (e.g. gaining early or
exclusive access to innovative supplier technology, joint efforts to develop innovative products,
features, packaging, etc., avoiding stock-outs through joint demand forecasting) and improved risk

management (Bozhard et al., 2008).

9. What are the key performance indicators in SRM?

The systematic literature review has highlighted recommendations on which key performance
indicators (KPI) to focus on in SRM and identified which indicators should be measured on a
periodic and continuous basis, as shown in the previous section on anticipation, prevention and
management of supply disruptions (Gunasekaran et al., 2004; Schmitz & Platts, 2003; Tomlin, 2006;
Dust et al., 2010). These KPI can be described as inter-organization measurements (Schmitz &
Platts, 2003). The identification of suitable key performance indicators can be based on certain

categories and should be linked to corporate objectives (Emmett & Crocker, 2009). There are also
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propositions by some authors as to how organizations can measure the performance of SRM
activities by themselves, i.e. intra-organizational key performance measurements (Emmett &
Crocker, 2009). Most authors stress that KPI have to be applied to measure the performance of the
suppliers and the supply network (Schmitz & Platts, 2003; Emmett & Crocker, 2009). They also
recommend approaching suppliers in the areas of electronic data interchange, long-term contracts,
supplier councils, and supply base optimization and reduction in order to improve supplier
performance continuously (Emmett & Crocker, 2009). Tan recommends that these KPI should
include hard and soft factors (2001). While discussing the right KPI on a supplier-by-supplier level,
other authors emphasize the need for KPI on a macro level. Disasters like the Fukushima earthquake
and nuclear fall-out cannot be measured on a micro level (Wieland & Wallenburg, 2012). Choy et al.
(2003) and the Aberdeen group (2006) propose an intelligent SRM tool on a web-based application
in order to measure time delivery reports, inventory level reports, defective items reports, and cost
information. Dust et al. (2010) suggest evaluating criteria in a three-phase model, as outlined in a
previous section. The supplier evaluation key performance indicators in the appendix show an
example from industry best practices. Regarding the question of which key performance indicators
are suitable for SRM activities, Emmett and Crocker (2009) recommend establishing specific
criteria. As supply disruptions can negatively affect the shareholder value of one’s own organization
(Hendricks & Singhal, 2005), such performance indicators should also be part of the evaluation of
SRM activities. Emmett and Crocker define a supplier evaluation card as being an ideal tool in this

context (2009).

10. How do SRM activities add value?

Increasingly, supplier relationship management (SRM) is being viewed as strategic, process-oriented,

cross-functional and value-creating for both buyer and seller, and as a means of achieving superior
financial performance (Christopher, 2005). This paragraph seeks to analyze how SRM is adding
value by creating resilient supply chains and by managing business-to-business relationships between
the customers and suppliers (Christopher & Peck, 2004). According to supporters of the keiretsu
school, SRM has the primary goal of increasing value for both the buying organization and the
supplier (Liker, 2005). One way to do this is to look at the core or peripheral processes that deliver
value along the supply chain and work together on projects to improve them. A key tool in this
school of SRM is lean design within own processes and the supply network. The purpose is to
eliminate waste throughout the own organization and the supply chain. Waste can be classified in
terms of open waste and hidden waste according to Ohno (1988). In this context a detailed scrutiny is

necessary. Root causes of performance deficiencies in processes that already exist. These
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deficiencies may be causing real pain for the organization or they may be preventing it from working
as efficiently and effectively as it could (Liker, 2004). Such waste is applicable to processes in both
the own manufacturing process and the supplier s manufacturing process. Tan (2006) outlines value-
adding activities from the suppliers of raw materials to the buying organization, including recycling.
However, it is not surprising that the various descriptions overlap in some cases. Genuinely
integrated supply chain management requires a massive commitment by all members of the value
chain. For example, a buyer may have to overhaul its purchasing process and integrate a supplier's
engineering teams and product designers directly into its own decision-making process. Since the
cost of changing a partner can be huge, the purchasing organization can become a captive of its
suppliers according to Freitag (2004). Poor supplier performance is not the only risk; the buyer needs
to worry about the possibility of a supplier passing on trade secrets to competitors or, with its newly
found abilities, venturing out on its own. Trusting suppliers may be good business sense, but for
many organizations hostility may still be more profitable in the long run. There are many other
pitfalls of supply chain management, such as conflicting objectives and missions, inadequate
definition of customer service, and separation of supply chain design from operational decisions

(Liker & Choi, 2005).

6.2.6.7 Findings of the systematic literature review

The present systematic literature review has been conducted to recognize different schools of
thought, causal factors for supply disruptions, the anticipation, prevention and management of supply
disruptions and best practice elements in manufacturing companies in the European transportation
industry. It is based on the assumption that a gap exists in the literature and on the need to have a
more holistic view on SRM (Harland et al., 2003; Aberdeen group, 2006; Narasimhan & Talluri,
2009). The systematic literature review confirmed the relevance of both the research into SRM and
the research questions in themselves for academics and practitioners. Existing literature
predominantly focuses on tier one supplier relationships and not beyond, as postulated by the
Aberdeen group (2006), Harland et al. (2003), and Giirtler & Spinler (2010). There is a discrepancy
between the proactive role of SRM in complex and global supply networks and the traditional view
of how to create relationships in the upstream supply network management with suppliers to achieve
a resilient supply chain (Aberdeen group, 2006). The literature review confirmed that supply chain
resilience is a relatively new and still largely unexplored area (Christopher & Peck, 2004). The
literature review also revealed that there is a lack of certain aspects which are of great relevance to
practitioners, e.g. how to organize SRM activities, what criteria are needed for measuring and

evaluating SRM performance, what information systems should be used (Schmitts & Platts, 2003;
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Giirtler & Spinler, 2010). Even though a number of authors stress the need for measuring intra-
organizational and inter-organizational performance indicators, there is no systematic approach
available in the literature regarding this point (Schmitz & Platts, 2003; Gunasekaran, 2004). The
summary of contributions to the research has shown that there are different beliefs and behaviours
regarding the question of how to deal with suppliers, supply chains and supply chain networks. The
findings prompted a classification into three schools of thought (Liker, 2004; Christopher & Peck,
2004; Choi et al., 2001):

1. keiretsu supply networks,
2. collaborative networks,

3. supply networks as complex adaptive systems (CAS).

The identified schools have common values in managing supplier relationships and supply networks
(Liker & Choi, 2005). One such value is that all schools build up their relationship with suppliers in
upstream supply chain management in a collaborative manner. The supply chain is seen from a
multilayer perspective (i.e. tiers 1, 2, 3 and beyond), in which partners strive for resilient supply
chains with the help of risk avoidance or collaborative risk mitigation (Aberdeen group, 2006;
Harland et al., 2003). For this purpose, suppliers are integrated into the organization’s own process at
an early stage (Giirtler & Spinler, 2010; Dust et al., 2010). Whereas collaborative supply networks
focus on co-operation of independent but synchronized supply networks (Chirsstoper, 2005), keiretsu
supply networks focus on general value-adding activities with a strong emphasis on reducing waste
(Liker, 2004; Ohno, 1988). In keiretsu supply networks, production systems are very often
synchronized and include the application of lean principles. In certain cases, the relationship also
involves cross-shareholding (Liker, 2004). According to the concept of CAS, the main hurdle has
been the lack of principles governing how supply chains with complex organizational structures and
functions develop, and what organizational structures and functions are attainable, given specific
kinds of lower-level constituent entities (Pathak et al., 2007). It is the aim of research to find
common characteristics and formal distinctions among complex systems and to define diverse
domains, as is the case with other fields such as biology, sociology, ecology and technology (Dyer,
2000; Pathak et al., 2007). Several authors point out that competition has become fiercer and that
supply networks have become more global and complex in terms of nodes and interfaces within the
supply chain (Aberdeen group, 2006). Companies concentrate on their core competencies and
outsource goods and services to the suppliers. This transfer of products and services to the supplier
means that there must be close co-operation between the two parties (Behrendt, 1995), together with

a mechanism for measuring performance (Schmitts & Platts, 2003). As a consequence, values,
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beliefs and policies include relationships on a long-term scale and a pro-active involvement supply
chain to add value to one’s own organization. The results also show that the majority of scientific
papers on SRM are related to supply disruptions, risk mitigations and the generic characteristics of
how relationships have to be, whereas few papers were found on more specific issues, e.g. how to
anticipate and prevent supply disruptions, what information systems are to be used, how to integrate
SRM into corporate policy, how to organize SRM, who is responsible for SRM. Nevertheless, these
questions are of significance for practitioners who are trying to understand best practices in SRM.
Prior to the literature review, one had expected to find more papers on specific aspects of

organization, performance measurement and information systems.

The systematic literature review confirmed the need for a more holistic view on SRM in
manufacturing companies in the European automotive and transportation industry with reference to
(1) beliefs and values (schools of thought), (2) supply disruptions and their mitigations, (3)
anticipation, prevention and management of supply disruptions and (4) best practice elements.
Through the systematic literature review, it has been possible to analyze managerial implications by

identifying best practice categories and maturity levels as shown in Figure 6-17.

Companies focus on their core competencies and outsource products, activities and processes. As a
result, supply chains are becoming more complex, global and agile, thus creating the need to build
resilient supply chains. In order to achieve this, organizations have to adopt certain thoughts, policies
and values in how to deal with suppliers. At present, many companies are still focusing on their tier
one relationship rather than considering the supply chain as an integrative factor. Consequently,
supply chain intransparency and non-visibility are leading to supply disruptions and slack. Recent
examples of supply disruptions in the European transportation industry led to high recovery cost,
waste and sharp decreases in sales as described before. Customers were dissatisfied, which had
negative impacts on brand image and sales, as shown by many authors (Haslett, 2011; Jing, 2011;
Grant, 2010; Connor, 2010; Trkman & McCormack, 2009; Blackhurst, 2008; Kumar, 2001; Tomlin,
2006). Hendricks and Singhal (2005) postulated that enterprises without operational slack and
redundancies in their supply chains experience negative stock effects. In addition, they revealed the
tremendous impacts of supply chain disruptions on share price performance and shareholder value
(Hendricks & Singhal, 2005). One of the outcomes of the systematic literature review is that
partnership and collaboration with suppliers in upstream supply chain management are crucial for
creating visibility and supply chain resilience (Dust, 2009; Liker, 2004; Christopher & Peck, 2004;
Choi et al., 2001). SRM does not only execute activities, but also includes values, beliefs and policies

which are integrated into corporate strategy and philosophy (Cavinato, 2004). As they strive for
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excellence, companies aim constantly to improve the maturity of SRM-related functions, activities
and processes. Companies with a high level of maturity in their SRM activities can generally create a
resilient supply chain through risk avoidance and/or collaborative risk management in upstream
supply chain management (Dust et al., 2010). The supply chain is regarded from a multilayer
perspective (tiers 1, 2, 3) with an emphasis on early supplier involvement (Harland et al., 2003;

Hittle, & Leonard, 2011; Christopher & Peck, 2004; Giirtler & Spinler, 2010).

Due to the findings in the systematic literature review, it has been possible to generate a framework
of SRM criteria and dimensions, showing the maturity levels of laggard, standard, best practice, and
excellence companies (Aberdeen group, 2006; Dust et al., 2010; Giirtler & Spinler, 2010; Hittle &
Leonard, 2011). The following table on the next page summarizes the development phases from
laggard to excellence in terms of corporate strategy, organization, supplier selection, supplier co-
operation, supply chain visibility, B2B collaboration, cost transparency, risk management, demand
scheduling, production systems, supplier quality performance and logistics agility. Best practice
companies focus on both soft and hard factors in SRM and integrate their SRM objectives into
corporate strategy, whereas excellence companies extend this to corporate objectives, mission and
vision (Harland et al., 2003). SRM should be organized with as few interfaces to the supplier as
possible (Dust et al., 2010). Scholars recommend a single point of contact in supplier relationship
management, comparable to best practices in customer relationship management. Customer
relationship managers or key account managers function in best practice organizations as a single

point of contact for the customer.

The same pattern should be applied in SRM. Regarding supplier selection, best practice is to have a
long-term strategy approach with individual suppliers. In this context, strategic suppliers are
considered to be partners who should become involved in the project at an early stage (Behrendt,
1995). Supplier collaboration is built on trust, partnership and a lean supply chain (Christoper, 2005).
A lean supply chain is created by applying lean principles throughout the production system and
transferring it partially to the supply network (Liker & Choi, 2005). In certain cases of best practice,
the production systems have been synchronized by applying lean principles to the suppliers,
conducting lean workshops and/or jointly improving activities on a continuous basis. SRM activities
with a high level of maturity reflect B2B collaboration exceeding the tier one layer and including
several processes of development, procurement, logistics, production or quality: cost transparency,
financial stability and health, risk management, demand scheduling and production systems, quality

of supplier performance, logistics and supply chain agility and technical innovation.
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Although this systematic literature review is limited to defining best practice elements in
manufacturing companies in the European automotive and transportation industry, it may be possible
to use the results in other industries. Any application to other sectors would require a separate
approach and research to validate the findings. This section will be supplemented in the following by

interviews with senior managers in the respective industry. In addition, two case studies will be used

to verify, falsify and adjust the best practice elements.

Figure 6-17: SRM summary of industry laggards, standards, best practices and excellence

Criteria and Industry laggards Industry standards Industry best practices  Industry excellence

dimensions

Corporate strategy Focus on cost reductions and on- ey performance indicators Integration into corporate Integration into corporate
tirne-delrery (OTD). (KPI) and supplier ohjectrves ohjectrves ihelnding hard and ohjectrres, corporate stratery,

on hard and soft factors soft factors. tmission and vision.
availahle.

Organization Mo specifie SR focus. A1 SEIV integrated into logistics, Partially integrated in parallelto | Integration of all SRI activities
departments drvidually procurerent and quality core procuteracnt and logistics to singls point of contact (SPOC)
responsible for suppliers. frctions. hlany interfaces. fimction. Few interfaces. to sippliers.

Supplier selection Shomt-tenm soreing based on hard Short-term and medinta-terr Cage-biy-rase ealy supplier Joint and long-tern strategy (3-5
factors, 1e. cost and lead time. sonrcing decisions inclode hard | ivobrernent and long-term wears) and early supplier

and soft factors. strategies. invohvernent.
Supplier co- Day to day business without any Collaboration with suppliers on | Collsborative supply chains. Collshorative supply chains and
i specific collshoration with acase-hy-case basis. Partial irnplerentation of lean synchronization of lean
operation suppliers. principles at suppliers. production and quality systerns.
Supply chain Mo wisihility technology. Usage of logistics service Usage of customized systems to | Usage of systetns to monitor
isihili provider systerns to mondtor monitar shiprents and order live status, irventories and
visihility status of shiptients. irventories in supply chain, tnokiile assets in supply chain,

B2?E collaboration Collahoration across | process Collshorstion across 2 Colldhoration across rultiple Collahoration and
actoss 1 tier. processes actoes 2 tisrs, procesges actogs 2o 3 tisrs, synchronization arross rltiple

processes actogs 3+ tiers.

Cost transparency Ome price including everything, Partially open-bocks policy on | Deatailed open-books poliey on | Iternized open-books policy on
tuaih category level. Joint cost tain categnry level. Joint cost process level. Cost optimization
optimization workshops. optirmization workshops. frora developroent phase

onwards.

Risk management Concemmed sbout supply chain Lsgessing supphy chain Tvlamaging supply chain resilisnce | Proactively managing supply
tesilience but no action. resilience to risk-related events | to risk-related events on tier 1-3 chain resilience to nisk-related

on tier 1 Jevel. lewel. events on tier 3+,

Demand scheduling Seheduling according to dereand. Schednling in ling with Lpplication of lean principles. Pull systerm and application of

d duct; forecasting systerm. High Pull systern, but autonomons lear principles. Synchrondzation
and production irventories in case of production systeras. [rventories with supply chain, Low
system fluctuations. covered through VIVI ete. inventoties.

Supp]ier qua]ity Tvlondtor and visit sgapliers ona Ilondtor {monthly or less) and Tvlonator {weekly) and visit Tvlomitor {real tire basis) and

i, case-hy-rage hasis. Reactve artions. | visit sppliers on & systemnatic suppliers ona systematic bagis. visit sppliers and create trend
perlormance hasis. Reactive actions. Proactfve actions. tode]. Proactive actions.

Logistics agility Rarely perform logistics agility Sometitnes perform 3+ logistics | Frecpuently perform 3+ logistics Logistics agility actinns 3+
actions (e.g, redivectinn, supplisr agility action. agility actinns. helong to a standard process.
drop shpraents ete ).

p.

Source: Maturity and best practice elements, adapted from several sources:Aberdeen group (2006), Christopher & Peck

(2004), Bombardier (2010). Best practice elements clustered according the individual maturity level of each category.
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6.3 Semi-structured interviews

6.3.1 Preparation of interviews

As part of the qualitative, multiple research approach, this section (Phase II, part 2) deals with semi-
structured interviews and the objective to outline best practice elements in SRM by answering the
research questions “What are the beliefs and values in SRM (School of thought?)?”, “What are the
causal factors for supply disruptions?” and “How can one anticipate, prevent and manage supply
disruptions?”. This process involves experts and senior managers in manufacturing companies in the
European transportation industry and is part of Phase II (Yin, 2009). Based on ten interviews with
senior managers in the respective industry, as shown in Table 6-18, the applied schools of SRM have
been examined, supply disruptions categories have been inductively identified, and the anticipation,
management and prevention of supply disruptions have been scrutinized. Based on the findings, best
practice elements have been outlined and compared to those identified in the literature, leading to a
unified listing drawn from both sources. The particpating candidates in this research on SRM best
practices are all experts in SRM or SRM-related functions in manufacturing companies in the

European transportation sector.

The majority are employed in companies that manufacture railways or vehicles as OEM in the
respective industry. The remaining interviewees work in the module or systems producer area. All
candidates were pre-informed via telephone or personally and asked whether they would participate
in this doctoral research. Participation in several conferences on SRM or supply management helped
the author to identify suitable candidates in higher management in manufacturing companies in the
transportation industry in Europe. Once the participants had agreed to take part in the doctoral study,
they were sent a question list via email one to two weeks prior to the interview date. Figure 6-19
shows a sample question list from MELCO. Ethical considerations were addressed by pointing out
that the research would be conducted under the guidelines of ‘“The University of Gloucestershire’s
Handbook of Research Ethics (2008)”. Compliance with the ethical rules means that the thesis
reports data, information and results honestly and avoids bias when interpreting the data analysis.
Prior to each interview, the purpose of the research and the respective questions was explained to the
candidate personally or via phone. It was decided that the names of the participants would remain
anonymous. However, company name and position were to be given, with one exception. The
majority of the interviews took place in Berlin (Germany), as there was a purchasing conference
going on which offered an ideal opportunity to meet and interview the candidates. Most of the
interviewees provided comments prior to the actual interview in the form of typed or handwritten

notes on the question list, which was sent out beforehand. Interviews were protocolled in writing, as
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the interviewees had concerns about being recorded. This procedure was discussed previously with
the doctoral advisors, who had given their approval. Each interview lasted between 60 and 90
minutes on average. At the end of the interview, a summary was made by the author and affirmed by

the candidates.

Table 6-18: Interview participants in Phase I1

No. | Company Position Date of interview

1. Siemens Transportation Head of Strategic Purchasing 2012/11/02
Systems Europe (SIEMENS)

2. Mitusbishi Electric Europe Head of Transportation Systems 2012/11/08
(MELCO) Europe

3. MAN, Site Oberhausen Head of Procurement and Supplier 2012/11/19
(MAN) Development

4. BMW, Site Berlin Head of Procurement and Supplier 2012/11/08
(BMW) Management

5. Power Converter Solutions General Manager 2012/11/09
(PCS)

6. ZF Friedrichshafen Head of Supplier Development 2012/11/17
(ZF)

7. Thales Transportation Europe Senior Purchasing Manager 2012/11/20
(THALES)

8. European Manufacturer of Site General Manager 2012/11725
regional & high-speed trains

9. Panasonic Automotive Systems | General Manager Procurement and 2012/11/26
Europe (PASE) Supplier Performance

10. | Alstom, Site Salzgitter Site Director, Procurement 2012/12/04
(ALSTOM)

Interestingly, all candidates wanted to know more about the study results, since the topic has
significant relevance to industrial practice and the literature. The practitioners, themselves, stressed

the need for a more holistic approach to SRM and felt that this thesis would be of great value for
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manufacturing companies in the European transportation industry. Figure 6-19 shows a question list

from one of the particpents of the interviews.

Figure 6-19: Sample of question list from participant MELCO
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The following sections outline the motivation and results of the interviews. Through the interviews,
it was meant to obtain more data on best practices, especially from managerial practice as

recommended by Yin (2009).

6.3.2 Motivation for conducting semi-structured interviews
A qualitative and multiple approach was used for the research, as recommended by some authors

(Remnyi, 2003; Fink, 2010). The systematic literature review provided answers on the research

questions outlined by Fink (2010) and showed the existing schools of thought in SRM. Moreover, it
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identified best practices in SRM in manufacturing companies in the European transportation
industry, revealed causal factors for supply chain disruptions and gave suggestions as to how to
anticipate, prevent and manage supply disruptions (Fink, 2010; Yin, 2009). The motivation to
conduct interviews with an ongoing systematic literature review was to obtain more data from
managerial practice and to compare the findings with the results from the literature (Fink, 2010).
According to Yin (2009), personal interviews ‘require a face-to-face conversation between
interviewer and interviewee”, samples are to be preferred, and the question list has to be prepared

using several steps:

¢ defining objectives, collecting evidence,

e determining sample size and sample frame,
e producing and validating questions,

e generating question list layout,

e conducting a pre-test,

® revising the question list,

e distributing the question list,

e collecting results,

e editing and coding,

¢ analysing and interpreting.

On some specific questions regarding SRM, the systematic literature review revealed gaps and
shortcomings, e.g. how to organise SRM, who is responsible for SRM, what information systems are
to be used, how to measure key performance indicators, and what key performance indicators are to
be measured. Therefore, it was decided to gather further qualitative data by using a multiple
approach based on ten semi-structured interviews, as recommended by Yin (2009). The purpose of
the interviews was to identify best practices of SRM in the respective industry inductively. A further
aim was to define and categorise risk factors for supply chain disruptions, compare them to those
identified in the literature, and develop a unified listing drawing on both sources. A last point was to
examine how supply disruptions can be anticipated, managed and avoided (Yin, 2009). After
gathering the data, it was necessary to summarise the results of both the systematic literature review
and the semi-structured interviews by creating a unified listing of categories of best practices. Due to
his experience as manager and lecturer in the research area, the author had access to a wide range of
data and suitable interview candidates within Germany. Existing research has shown that SRM is
seen, to a large extent, from the perspective of one’s own organization, tier-one suppliers and

corresponding reactive actions.



- 127 -

6.4 Semi-structured interviews: creating a listing of categories in best practices in SRM

6.4.1 Results and findings of semi-structured interviews

The systematic literature review resulted in extensive findings on best practice elements in terms of
corporate strategy, organizational set-up, risk management, quality and logistics performance
measurements, scheduling and production systems, and logistics agility actions. However, the
literature also revealed gaps and difficulties with regard to applying best practices at manager level in
manufacturing companies in the European transportation industry. Tranfield et al. (2003) identified
evidence-based research as a way of forming guidelines for the decision processes of managers, thus
helping them to create competitive advantage (Tranfield, Denyer, & Smart, 2003). Best practice

elements have been inductively gathered and categorized through the systematic literature review

and interviews as shown below:

Figure 6-20: Best practices categories in SRM, identified through interviews

Criteria & dimensions

Indusiry best practices

Coporate Stﬁlttgy SRM is patt of the procurement s.trategy and in.tegrated itrto executive board of site genetla
matiagement. SEM performance is measured via balance score card (B3C) o other means.
Organjzaﬁon SR 15 sub-division of procurement or SCM function. In all organizations, procurement or SRM is

patt of the excutive board or site general management.

Supplier selection

Eatly supplier selection baged on commodity strategies, in certain cases cotwurent enginesring for key
technology o systems.

Supplier co-operation

All companies pursue a collaborative approach in respect to supply networks. Supplier workshops
eliminate waste in few cases after supplier selection.

Sllpply chain ViSihility SRM performance is. predominantly measured ontier one level, in certain cases extended to tier two
levels, but rarely to tet theee levels.

B2R collaboration Appﬁcaﬁon of sophi;ticated internet-baged information sy;tems i bgst—in—cl_ass comapnies. Few
companies synchronize common ERP and SCM systems wia electronic data interchange (EDL.

Cost i]'ansparency Detailedlopen hook pD].':lCY 01 1t catgggry ;evel with cost templates. Best practice companies
conduct joint lean, quality and cost optimization workshops.

Risk management Blest practice evaluate companies in terms of Q-C-D-3F on tier one levels, pursue a double soutcing

startegy and transfer technology to low cost counties after production and quality matwity is given.

Demand scheduling & production

Application of lean principles. Pull system, but autonomous production systems. Inventory
matiageent is optimized through consignment stock of vendor-managed inventories (VM)

Sllp]]litl‘ qua]lty performance Motdtor (weekly) and visit suppliers ot a systematic basiz. Pro-active end anticipative supplier actions
like audits, early supplier involvement, and trend models.

LOgiSﬁCS agmty Companies perform 3+ logisties agility actions in the event of potential supply distuptions, Le.
resoutcing, substitution ete.

Supplier academy SRL best pactice have a supplier academy, who train end coach internally bt dlso externally. Some
companies have also conswltants, who petform coaching inside or owtside their organizations.

Claim management Systematic claim management based on petformance indicators and facts. Best practice compaties
have a claim manager with a background in law and business.

Glohal SOlll‘Cillg Blest practice companies establish a sourcing office including procurement, quality, engineering

andlogistics experts in low cost countries, e.g. China, Eastern Europe or India.

Uniform listing of best practice categories identified through systematic literature review and semi-structured interviews.




- 128 -

The Table shows a uniform listing of identified best practice categories: ‘“corporate strategy”,
“organization”, “supplier selection”, ‘“supplier co-operation”, “supply chain visibility”, “B2B
collaboration”, “cost transparency”, “risk management”, “demand scheduling and production”,
“supplier quality performance”, “logistics agility”, and describes the findings of the semi-structured

interviews. The interviews revealed three extra categories, namely “Supplier academy”, “claims

management” and “global sourcing”, which were added to the uniform listing.

The following sections will describe the findings of the interviews (see Appendix 15 and 16), the
best practice elements and the conclusion in more detail. As pointed out in the previous section,
supply chain resilience is a relatively new and still largely unexplored area of applied management
(Christopher & Peck, 2004). Although literature is available on this topic, Narasimhan & Talluri
(2009) point out the need for a wider and multiple approach in SRM research, since there is a
discrepancy between the proactive role of SRM (Harland et al., 2003). Therefore, semi-structured
interviews with senior managers in SRM can give a good impression on what best practices in SRM
look like, how SRM is organised, and what information systems and key performance indicators are
used in industrial practice. A multiple approach helps to provide additional data and indicate best
practices which are applicable to managerial practice. In the study, it was possible to identify
additional best practices which were not evident in the systematic literature review, e.g. claims
management, Supplier academy, and global sourcing. These categories have been added to the listing
of best practices as shown in the following section. Equally to the previous section, maturity levels

have been developed for each category.

6.4.2 Schools of thought in SRM (I)

The semi-structured interviews in Phase II disclosed that most of the ten manufacturing companies in
the European transportation industry see SRM as playing a crucial role in the success of the
organization. All strive for a collaborative approach with suppliers. Four of them, i.e. Mitsubishi
Electric Transportation Europe (MELCO), Panasonic Automotive Systems Europe (PASE), Siemens
Transportation Systems Europe (Siemens) and the Salzgitter site of Alstom Rolling Stock (Alstom),
also show characteristics of keiretsu supplier networks (see Figure 6-21). In all four cases, the
keiretsu relationship involves vertical integration through partial ownership or cross-shareholding
with suppliers (Liker, 2004). The interviews also disclosed that CAS supply networks are more
predominant in academia than in managerial practice. One reason for this might be that managers
find it difficult to supervise supply chains and networks in biological or mathematical terms. Choi et

al. (2003) stress the need to recognise supply networks as a complex adaptive system (CAS). They
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suggest that many networks emerge from purposeful design on the part of a singular entity and can
be managed more easily through positive feedback, which allows for autonomous action (Pathak et
al., 2007). Imposing too much control detracts from innovation and flexibility; conversely, allowing
too much emergence can undermine managerial predictability and work routines. Choi et al. (2001)
point out that managers must be careful in balancing these two factors. In contrast to the
recommendations of Choi et al. (2003), some senior managers recommend imposing control on the
supply chain by using appropriate key performance indicators either continually or periodically

(Giirtler & Spinler, 2010).

Figure 6-21: Companies of interviews and the related schools
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Source: Assessment of interviewees in Phase II on the question to what school their organization belongs to. The

majority of participants explained to have a collaborative approach.

The interviews revealed that for supporting key systems and modules as well as any value-adding
activities on the part of the supplier, it is necessary to have a close relationship and stable supply
chain, i.e. supply chain robustness and materials flow. Such key systems consist of significant items

relating to the end product, e.g. car bodies, bogies, propulsion and control systems. Therefore, many
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companies strive for vertical integration via keiretsu relationships and partial or full ownership.
Keiretsu relationships also require synchronisation of the production systems and subsuppliers in
order to secure stable production, robust materials flow and low inventories, as outlined by Ellram
and Cooper (1990). Several authors, like Bechtel and Jayaram (1997) or Lincoln et al. (1997),
highlight that Japanese manufacturing companies or their affiliates have a stronger tendency for
keiretsu supplier networks and vertical integration. Especially MELCO and PASE have established a
large global keiretsu supply network. Siemens (market leader in the European transportation industry
and one of Bombardier’s main competitors in manufacturing trains and parts) attach great importance
to mutual benefits in their supplier relationships. In order to understand what mutual benefits are, it is
essential to listen to and understand the requirements of the individual supplier. This idea is
supported by the results of Giirtler & Spinler (2010) and involves periodic or continual monitoring.
Such collaboration not only comprises joint product development and project execution, but also
joint staff development, especially for those who work closely with suppliers. This is a new aspect
which was not identified through the systematic literature review. For key modules, e.g. car bodies or
bogies, various factors are important, such as synchronisation of production and materials and
information flow. Another of Bombardier’s competitors is Alstom. On key components like car
bodies, bogies and electrical parts, Alstom have a similar approach to that of their main competitors
(e.g. Siemens, Bombardier) and have keiretsu suppliers in this area. According to their site-sourcing
directors, it is of the utmost importance to have a collaborative approach with regard to suppliers.
Concerning the question as to why collaboration is so important, the answer was that only
partnerships make it possible to obtain the most innovative technology. A partnership is also helpful

in having joint objectives in quality, cost and delivery issues.

The head of procurement at BMW has read a lot about keiretsu and complex adaptive supply systems
(CAS), but supports a collaborative approach. He mentioned that “supplier performance with a
strong focus on supply chain stability, agility and quality is an integral part of this. BMW has a
global supply network and transfers activities outside Europe once the launch of a new production
line has been executed flawlessly. The company follows a dual-sourcing strategy on all major
components in order to substitute products, systems or modules in the event of supply disruptions.”
ZF Friedrichshafen (ZF), a major producer of transmissions and modules for the European
transportation industry, “applies a collaborative approach”. According to the interviewee, “ZF are on
the verge of establishing keiretsu supply networks for key suppliers. Key suppliers are identified as
those suppliers that have a competitive advantage in technology or other aspects. For the keiretsu
networks, ZF’s approach is to integrate direct suppliers and subsuppliers, i.e. tiers one and two, in

terms of early supplier involvement, concurrent engineering, production synchronisation and launch
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management”. The head of procurement of MAN in Oberhausen, Thales, and a general site manager
of a manufacturing company of TRAIN MANUFACTURER in Europe highlighted “the need for
cooperation and collaboration based on hard and reliable key performance indicators (KPI)”. Such
collaboration involves early supplier involvement from supplier selection to the aftermarket. He
stated that “KPI comprise four main elements: cost, quality, delivery and supplier financial health”.
PCS, a manufacturer of transportation components and trucks, consider strategic alliances for key
technology items as a crucial aspect of the SRM function. “The remaining suppliers are selected on a
total cost of ownership (TCO) basis and substituted if the supply performance is not sufficient”. The
interviews with senior managers of manufacturing companies that rely on keiretsu relationships
underline the fact that proactive measures are essential for a resilient supply chain. “In order to
achieve supply chain resilience, specific teams are involved at an early stage and concentrate on
value-adding capacities such as logistics, production and elimination of waste” (qoted from
MELCO). These teams generally consist of supplier managers, launch managers, supplier readiness
managers, or supplier quality integration managers. The interviews revealed that there are sometimes
workshops and activities on the supplier’s premises lasting from two days up to six weeks. The teams
work on synchronising output and eliminating waste throughout tiers one, two or three of the supply
chain. The main aim of such integrated involvement is to avoid supply disruptions from the
beginning. In contrast to that, companies like Bombardier have a reactive approach and install
sourcing inspectors at supplier level to establish a firewall and act as quality gate or control. The

figure below summarizes the schools.

Table 6-22: Tendency towards school of thought in SRM

No. | Company School of thought in SRM

1. | SIEMENS Collaborative and keiretsu supply networks

2. | MELCO Keiretsu supply networks for majority of systems
3. | MAN Collaborative supply networks

4. | BMW Collaborative supply networks

5. | PCS Collaborative and loose supply networks

6. |ZF Collaborative supply networks

7. | THALES Collaborative supply networks

8. | TRAIN MANUFACTURER Collaborative supply networks

9. | PASE Keiretsu supply networks for majority of systems
10. | ALSTOM Collaborative and keiretsu supply networks
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6.4.3 Causal factors for supply disruptions (II)

In semi-structured interviews, senior managers from different manufacturing companies in the
European transportation industry highlighted the same causal factors for supply disruptions as had
been identified through the systematic literature review. The interviewees outlined many examples of
each category (as shown in the figure below) and, like several authors (Aberdeen group, 2006;
Giirtler & Spinler, 2010), stressed the fact that upstream supply chains have become more complex
and global, thus exposing them to more risks and increasing their vulnerability (Bozhard et al.,
2009). On the question about supply disruptions, the systematic literature review as well as the
interview show “natural disasters, technical misinterpretation, insufficient design maturity, capacity
constraints or fragile supply chains as the major root causes”. The interviewees from BMW,
Siemens, MAN, MELCO and PASE pointed out that supply chain managing has been subject to
various changes in last twenty years as markets opened up and free trade areas were created
(Aberdeen group, 2006; Roland Berger Strategy Consultants, 2012). Globalisation of SRM,
outsourcing non-core competencies and reducing buffer levels throughout the chain by JIT concepts
are some of the more common trends. “The main aim of such trends was to improve competitiveness
and reduce costs across the entire supply network”, as highlighted by the interviewees from ZF and
PCS. The General Manager of PCS outlined that when it was a subsidiary of Bombardier, PCS could
also rely on a global SRM organization; nowadays, “PCS has to carry out SRM activities
autonomously. As global supply chains become more complex, they are automatically more
vulnerable to supply disruptions. This is, firstly, because globalisation and the increasing length of
the supply chain and materials flow lead to more risk factors. In addition, the impact of disruption
spreads through the entire network much faster because of lower buffer stocks and single sourcing”
(see Appendix 15, results of interviews). In the past, before globalisation, many risk factors (e.g.
currency exchange rate fluctuations, social instability and even natural disasters) were considered to
be local or regional events, a point which was stressed by the interviewees. However, with increasing
global sourcing, they are not local anymore; they easily influence the manufacturing process of
companies located thousands of miles from the origin of risk. All interviewees indicated that their
organizations were faced with supply disruptions through natural disasters like the earthquake and
tsunami of Fukushima (Japan) in 2010 or the flood on the Philippines in 2012. For some companies,
the Arab Spring caused temporary shortages in 2012, especially regarding products from Tunisia and
Morocco. Bombardier receives modules from Bahrain, which was also affected by the Arab Spring.
Fortunately, no shortages or supply disruptions occurred because the modules were delivered by air
freight (Bombardier, 2012). The mentioned supply disruptions are equal to those identified in the

systematic literature review, however, senior managers did not explicitely classify the supply
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disruptions. Figure 6-23 shows the causal factors as indicated during the interviews. The interviews
disclosed, that managerial practice focuses on measures to avoid supply disruptions by installing

suitable means for supply chain resilience as outlined in the following section.

Figure 6-23: Causal factors for supply disruptions
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Source: Several sources. causal factors for supply disruptions.

Increasing globalisation in international business presents another significant challenge.
Manufacturing companies in the European transportation industry have to cope with longer lead
times and, consequently, greater uncertainty in their extended supply chains. As a result, another
problem has appeared in the risk profile of global companies, namely risks associated with
subsuppliers, the supply chain and logistics. The interviewees from PASE, MELCO and MAN
pointed out that “their tier-one suppliers also outsource many value-adding activities, thus exposing
themselves to greater risks with regard to subsuppliers”. Besides globalisation, the outsourcing of
activities on tier-one, tier-two or tier-three supply levels has added several new risks to the supply
chain. All this means that greater dependency on the quality of modules and products from the

insourcing companies, as highlighted by the heads of procurement and supplier management at
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BMW and ZF. Performance measurement of subsuppliers in terms of quality and logistics has
become a fundamental activity of SRM. The situation may be further aggravated by the fact that a
disruption in one specific part of a global supply chain can ripple down the rest of the chain much
faster nowadays. This effect is mainly due to the lack of inventories and buffer resources throughout
the supply network. Traditionally, supply chains were designed with redundancies in different
segments. However, “hoping to eliminate all forms of waste, many companies adopted approaches
like lean implementation and JIT. By having fewer inventories across the upstream supply chain and
working with fewer suppliers, the operating costs of business were decreased significantly. Besides,
companies could save money due to less investment, for example in storage facilities”. But the
adverse effects of the initiating event spreading quickly from one part of the downstream supply
chain to another means that there is practically no time for companies to find appropriate solutions.
Furthermore, due to outsourcing and management fragmentation in a given chain, the decision-
making process for handling disruptions is slower than before. Increasing risk factors in supply
chains and the rapid spread of disruption impacts in the network have put many companies in a
challenging situation, since they have to work in a more insecure business environment. Companies
no longer have so many possibilities for managing disruptive events for two reasons. Firstly, due to
implementing the lean philosophy, fewer resources (e.g. finished goods, work-in-process, materials
inventory) are available. Secondly, due to extensive outsourcing, most companies have lost control
of the resources as well as visibility across their supply chain (Zsidisin, 2003). This loss of control
and visibility impairs the ability of the company in question to detect disruption and have a complete
picture of the situation. All in all, companies have a relatively limited degree of freedom to cope with
abnormalities in their supply network. Consequently, while supply chains have, in themselves,
become more risky nowadays, the essential resources for handling disruptive events are scarce and
their control is shared among different parties. The explicit outcome of this paradoxical situation is
growing vulnerability in supply chains and higher impact on the respective company’s performance.
Having a smooth operation in supply chains and providing reliable service to the customers seem
more challenging now. To handle these challenges, two options might be considered: a passive
option in which companies do not take into account the risk of modern trends at all, and an active
option in which the risks resulting from these trends is accepted and the companies try to manage the
situation in a systematic way. The impact of the above mentioned trends on daily business, especially
in an otherwise stable environment, is so significant that for most managers the active option is the
final and probably only choice. The question that will be tackled in the next section is: “How can
manufacturing companies in the European transportation industry anticipate, manage and prevent

supply disruptions?”



- 135 -

6.4.4 Anticipation, prevention and management of supply disruptions (III)

The interviewees pointed out that the handling of disruptions in complex global supply chains might
require new forms of organization, new processes and new activities. From a time perspective,
activities for preventing or mitigating disruptions can be classified into two major categories: ex-ante
activities (beforehand) and ex-post activities (afterwards). Ex-ante activities are proactive measures,
whereas ex-post activities are reactive measures. Interviewees stressed that in SRM, “activities and
measures must be taken by companies beforehand to minimise any exposure to potential
disruptions”. These activities must be implemented at the point of supplier selection or before.
However, the experts also outlined that, despite all efforts, disruptive events might happen at any
time across the supply chain and their influence must be managed to restore the system to its normal
condition. Proactive risk management has to focus on taking precautionary measures to tackle the
risk of disruptive events in advance. Ex-post activities, which refer to reacting once the event has
materialised, should be immediate and mitigatory. Although the interviewees used different
terminology, there was a consensus that managers must use a systematic approach in order to
identify potential disruptions and recognise the resources needed to manage them in advance rather
than when they happen. The first process (ex-ante activities) for handling disruption is broadly
recognised as supply chain risk management (Aberdeen group, 2006) or supply chain risk analysis,
which primarily deals with pre-disruption activities, e.g. identification, assessment and mitigation of
potential disruptions. The second process (ex-post activities) is called disruption management or
mitigation, which gives the necessary support in handling actual disruption after it has materialised.
For effectively managing disruptions in supply chains, both views are crucial and need to be
addressed. By investing in risk prevention, many problems and disruptive events can be avoided.
Moreover, without plans and the necessary resources, the disruption management process will be
very slow. However, for obvious reasons, a company cannot make investments and have plans for
every possible disruption. First of all, some of disruptions are not known beforehand, and even if
companies might reckon with certain disruptions, they cannot afford to invest in preventing all of
them. The major aspects of risk anticipation and disruption prevention strategies can be summarised
as follows: prevention strategies in SRM require a sophisticated macro-analysis which can identify
political, economic, social and technological risks. Regarding supplier selection, it is necessary to
carefully execute the selection of suppliers based on process audits, milestones and an advanced
product and quality plan. For low cost country sourcing activities (LCCS) global sourcing offices or
inspectors must be installed to monitor suppliers proactively and to secure speed and efficiency. The
transfer of technology to suppliers can only be allowed, once products, supply chains and production

systems have a high degree of maturity. Best practice companies have a dual-sourcing of
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components, systems and modules in order to provide rapid redundancy in the event of supply
disruptions. Permanent performance measurement of suppliers in terms of quality, cost, logistics and
supplier financial health must be done with alternative global supply chains and the possibility of
substituting means of transportation. The interviewee of ZF stressed, “‘that a monitoring system from
supplier selection to the after-market would be a fundamental tool for the proactive and collaborative

evaluation of the performance of suppliers”. Table 6-24 summarizes the major activities of each

interviewed company in the European transportation industry.

Table 6-24: Anticipation, management and prevention of supply disruptions

No.

Company

Activities to avoid or manage supply disruptions

SIEMENS

Proactive: macro analysis including risk assessment

Proactive: annual performance measurement of Q-C-D-SF

Reactive: SRM trouble shooter team to mitigate supply disruptions

MELCO

Proactive: annual performance measurement of Q-C-D-SF

Reactive: SRM trouble shooter to form a team at supplier

MAN

Proactive: monthly performance measurement of Q-C-D-SF

Reactive: SRM Task force visiting suppliers

BMW

Proactive: hard performance indicators Q-C-D-SF
Proactive: double sourcing strategy

Reactive: SRM front office as one face to the supplier

PCS

Proactive: Supplier selection based on audit evaluation

Reactive: quality engineer visiting supplier case-by-case

ZF

Proactive: supplier selection based on audit evaluation
Proactive: launch management of SRM task force

Reactive: trouble shooting workshops at suppliers

THALES

Proactive: supplier evaluation Q-C-D-SF

Reactive: SRM engineers to visit suppliers

TRAIN MANUFACTURER

Proactive: China & Eastern European sourcing office
Proactive: supplier evaluation Q-C-D-SF

Reactive: SRM or quality engineers to visit supplier

PASE

Proactive: process audits and supplier evaluation Q-C-D-SF
Proactive: supplier qualification group at suppliers

Reactive: SRM task force at suppliers

10.

ALSTOM

Proactive: global offices and supplier evaluation Q-C-D-SF

Reactive: SRM engineers to visit supplier

Source: Interview results as part of Phase II.
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Best practice organizations have special SRM task force who are able to conduct quality or logistics
workshops at the supplier’s end in order to prevent disruptions or to react flexible to capacity
fluctuations and insourcing capabilities for key modules and systems. It is neither possible nor
economically sensible to attempt to deal with every possible disruption in the supply chain.
Regarding circumstances that cannot be prevented, more attention should be paid to the response side
of the disruption management process. For instance, for rare events like an earthquake, companies
would prefer contingency tactics, since contingency costs are incurred only in the event of a
disruption (Tomlin, 2006). Furthermore, simply having response plans and resources in place does
not guarantee success in handling disruption. Companies must also have the necessary guidelines on
“when” and “how” to use the plans and resources. Having a well-designed plan and executing the
plan effectively at the time of the disruption are two separate issues and call for different capabilities.
Such capabilities, sometimes called predictive intelligence and real-time supply-chain
reconfiguration (Blackhurst, et al., 2005) or smart supply chain, help companies to make optimum
use of the available resources to manage disruptions when they happen. Some authors have even
questioned whether one can rely on static plans for managing disruptions that are inherently dynamic
(Iakovou et al., 2010). Most response plans are developed on the basis of some assumptions
beforehand which are seldom reviewed over a longer period. Indeed, when a disruption occurs,
gathering accurate information about the event and the actual state of affairs and revising the pre-
defined plans based on the information available are as important as the response plan itself. What
companies do before and after a disruption are equally important. These two views should not be
seen as mutually exclusive (Micheli et al., 2008). Both of them should be implemented and
coordinated to achieve the best result in handling a disruption in the supply chain. They must be seen
as integrated and interconnected cycles that give feedback to and receive feedback from each other.
This calls for integrated frameworks to handle pre- and post-disruption activities. Such frameworks
can support companies in minimising their exposure to risk and, at the same time, facilitate a quick
response to disruptions when they happen. All interviewees stressed that pre-disruption measures
require permanent evaluation of performance indicators, starting with supplier selection and ending
in the aftermarket phase at the end of the life cycle of the product. The generic performance
categories were described as quality-cost-delivery-supplier financial health (Q-C-D-SFH). The
interviewee of Thales pointed out that “subcriteria may vary from company to company, but that the
overriding categories would be similar”. Subcriteria differ among the companies and depend on
individual needs. “Evaluation should be continual and has to be shared with the suppliers in order to
identify deviations at an early stage”. This is in line with the recommendations of Giirtler and Spinler
(2010) or Dust et al. (2011) from the systematic literature review. Even though academia propagates

trend analysis, the semi-structured interviews showed that, even today, this approach is still rare in
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manufacturing companies in the European transportation industry. Furthermore, the systematic
literature review proposes that best practice companies should measure performance indicators at
tier-one, tier-two and, in part, tier-three levels. Managerial practice in the companies which
participated in the research revealed, however, that evaluation beyond tier-one level is still a
visionary goal. Besides continual supplier evaluation, companies like “BMW pursue a dual-sourcing
strategy for major components, systems or modules” as highlighted by the head of procurement in
the interview. “If the supply chain is disrupted at one supplier, BMW can use the second source.
Although, in certain cases, this strategy involves additional investments for the supplier, it secures
the continuation of goods in the event of disruption”. Best practice companies use a sophisticated
web-based tool which can be accessed by both the evaluating company and its supply base as shown

below. Perfomance is measured in terms of quality, cost and delivery aspects over all phases.

Figure 6-25: Supplier performance measurement (Q-C-D-SF)

Supplier performance measurement from supplier selection phase to after market phase
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Source: own source as result from Phase Il interviews.

Regarding supplier financial health (SFH), all companies use service providers like Dun and
Bradstreet or Creditreform in order to obtain financial performance data of their tier-one suppliers.
Companies like BMW or ZF even combine this with their own database. However, all the experts
questioned underlined the fact that financial evaluation in itself is a retroverse and reactive

measurement tool.
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6.4.5 Best practices in SRM (IV)

The interviews with senior managers in SRM resulted in a large spectrum of findings for this
research. After defining the school of thought and tackling the two questions on supply disruptions,

the interviewees were asked about their ideas on best practices in SRM, as summarised in the table

below.

Table 6-26: Findings of best practices in interviews with SRM senior management

No.

Company

Best practices in SRM

SIEMENS

early supplier involvement
co-operation on raw materials pricing
joined human resource development

MELCO

management of total supply chain
measure and shape SRM
early involvement through concurrent engineering

MAN

early supplier involvement
supplier task force
extension of SRM to suppliers on tier 1,2 & 3

BMW

clear responsibility with back office and front office (task force)
claims management based on performance indicators
low stock and capital, double sourcing and transfer of technology.

PCS

early involvement of key suppliers
European supply chain to secure supply chain resilience
joint sourcing with customer involvement

ZF

supplier academy and supplier coaching
lean supplier workshops at suppliers
qualification offense: global standards on SRM

THALES

supplier selection at early stage
supplier performance cockpit and KPI
global supply networks

TRAIN
MANUFACTURER

early supplier involvement
supplier evaluation based on neutral and hard KPI
trend analysis on supplier performance

PASE

early supplier involvement
keiretsu relationship with key suppliers
introducing lean principles and low stock

10.

ALSTOM

evaluation on quality, cost, financial health and delivery
strategic alliances for key modules
loose relationships for substitutable components

The head of strategic purchasing at Siemens outlined that SRM is part of corporate strategy and
corporate management, represented by a procurement member on the executive board of the
company. One example of best practice at Siemens is to involve suppliers at an early stage. For key

modules (e.g. bogies, car bodies, propulsion, controls), Siemens has a close relationship or
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ownership. With regard to these components, scheduling, quality and production systems are
synchronised and even include the same information systems. In order to have competitive raw
material or component pricing, Siemens pools demands. In certain cases, Siemens strives for joint
human resources development with key suppliers. The head of strategic purchasing indicated,
however, that SRM activities are limited to the immediate layer of the upstream supply chain (tier
one). The next interview was carried out with the General Manager of MELCO, a manufacturing
company in the European transportation industry and Japanese affiliate. He also explained that SRM
“activities are integrated into the corporate strategy, since many products have become increasingly
outsourced and the company’s own value-adding activities are constantly decreasing” (in the
meantime to below 30 per cent). This statement is in line with the observations of Christopher and
Peck (2004), who described increasing complexity as a general trend in upstream supply chain
management, e.g. growing transfer of activities to suppliers, increase in number of supply chain
layers (tiers), and internationalisation of supply chains (2004). As a result, supply chains have
become more volatile and more exposed to external risks (Dyer, 1996; 2000; Aberdeen group, 2006).
During the interview it was mentioned that MELCO now concentrates more on core competencies,
such as module assembly. Therefore it is important to develop the SRM function in order to manage
the entire supply chain and involve suppliers at an early stage through concurrent engineering. A
fundamental task of SRM is to measure and shape the supply chain and network including tiers one,
two and three. “MELCO regularly evaluates supplier performance in terms of quality and delivery. It
also relies on keiretsu supply networks for key modules, systems and components beyond tier one
and, sometimes, tier two levels. Such relationships with suppliers are based on common efforts with
regard to scheduling, quality and production systems”. The third interview was held with the head of
procurement and supplier management at MAN, who explained that “the company pursued SRM on
a tier one level, including early supplier involvement, performance evaluation and SRM task forces”.
He emphasised the need for extending supplier involvement in key technologies beyond tiers one,
two and three. However, he also stressed that in the case of MAN, “SRM targeted the tier one layer,
since subsuppliers (tiers two or three) have to be managed by the suppliers. MAN deploys a special
launch task force consisting of experts from the quality, logistics or development department for the
early involvement of direct suppliers”. These experts conduct workshops and sourcing inspections at
the supplier’s end. Standard audit tools and question lists are used for the supplier visits. The next
senior manager to be interviewed came from BMW and was the head of procurement and supplier
management at a manufacturing site in Berlin, Germany. “BMW has established a back office and
front office in SRM with clearly defined responsibilities. The front office acts as a single interface to
the suppliers and is involved from the point of supplier selection onwards. BMW sees the role of the

SRM function as being proactive in securing supply chain resilience. It measures supplier
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performance via a web-based tool in terms of quality, cost, delivery and supplier financial health.
The company has low stocks and inventories, so a dual-sourcing strategy is established for most of
the components. If there are difficulties, BMW can mitigate supply disruptions and substitute the
supplier immediately”. Low-cost country advantages are realised once a stable supply network has
been established and the appropriate technology transfer completed. Even though BMW applies a
collaborative approach on tier one level, the head of procurement and supplier management stressed
the need for monetary penalties in the event of supply disruptions. The company actually claims
penalties and liquidated damages against suppliers that perform badly in terms of quality or delivery.
BMW focuses strongly on KPI. Performance is measured daily and can be accessed by the supplier
via a web-based data base. The fifth interview was conducted with the General Manager of PCS, a
module and systems manufacturer for the European transportation industry. He explained “that PCS
belonged to Bombardier until 2010 and now operates as a module and systems supplier in the
European railway sector. Compared to the companies mentioned above, PCS has rather loose
relationships to suppliers and only involves them at an early stage when selecting key components
for new projects. In other cases, suppliers are selected during a normal bidding process. For their key
components, PCS has established resilient Europe-wide supply chains”. At the moment, the feeling is
that global sourcing would jeopardise supply chain resilience due to possible disasters or an unstable
environment. However, fierce competition from China and Asia may force PCS to move to these
countries, too. For certain projects, suppliers are jointly selected with customers like Bombardier or
Siemens in order to ensure high quality and technology standards. In such cases, suppliers are jointly
audited by SRM experts. The next interview on best practices in SRM was done with the head of
supplier development at ZF. A few years ago, “ZF established an academy with global and uniform
standards on SRM and supplier performance. Such an academy ensures that SRM experts are
internally coached in terms of supply chain activities, quality standards and other related issues. In
addition, the academy offers access to external suppliers for training in quality and production
standards and tools, e.g. advanced quality and product planning, problem solving, supply chain
resilience”. For key suppliers and modules, a task force implements lean principles in the form of a
workshop with an emphasis on eliminating waste throughout the supply chain. The workshop
generally focuses on tier one suppliers, although in special cases tier two and tier three suppliers are
involved. As the seventh candidate, the senior purchasing manager of Thales provided some
interesting new aspects of SRM. Like most of the other companies, Thales involves its suppliers at
an early stage as part of a global commodity strategy. For assessing its suppliers, Thales mostly uses
hard performance factors (e.g. number of quality defects, non-conformities, warranty incidents,
unpunctual deliveries) and a so-called evaluation cockpit. The KPI are quality, cost and logistics,

which form the basis for generating trend models. Participant number eight was a former general site
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manager of a train manufacturer and integrator in Europe. He was the only one who requested
anonymity of name and company. But, as he was very interested in this research, he volunteered to
participate in the study. He made similar recommendations to the other interviewees on early
supplier involvement and performance requirements for securing a resilient supply chain. The early
sourcing of suppliers should be based on a global commodity strategy and a TCO approach. Supplier
evaluation must be based on neutral and hard KPI, including a trend analysis on supplier
performance in order to secure a robust supply chain. Supply chain agility is a crucial factor for
reacting to capacity fluctuations. SRM has to include disaster management, since supply disruptions
may exist on both macro- and microlevels. The ninth interview was carried out with the General
Manager of PASE, a European subsidiary and manufacturer of Panasonic. He said that “early
supplier integration within PASE implies the application of common production and scheduling
systems on a tier-two and tier-three basis. Normally, these systems are integrated into an ERP
system”. In addition, keiretsu relationships with key suppliers ensure a stable and long-term
prognosis in terms of demand. Thus it is possible to have low stocks and inventories. “Eliminating
waste is a fundamental principle within the keiretsu supplier relationships”. As the last of the ten
interviewees, the Alstom procurement director of manufacturing sites in Germany and Europe was
questioned. The best practice elements of Alstom were described by this interviewee “as a web-based

supplier evaluation tool, ranging from the process of supplier selection to the aftermarket phase”.

In certain areas, Alstom could establish strategic alliances for key components and carry out
concurrent engineering projects with advanced suppliers. All interviewees stressed the necessity of
supplier involvement, integration and specific SRM activities, as summarised in the figure below.
Synthesis of the interviews revealed that certain manufacturing companies in the European
transportation industry involve and integrate suppliers to a greater extent than others. Whereas
companies like BMW, MELCO, Alstom or ZF involve suppliers on tier-one and tier-two levels,
other companies like PCS or Siemens focus on their direct supply chain (tier one) and consider the
management of tier-two and tier-three suppliers as being the responsibility of their direct suppliers.
With regard to SRM activities, all interviewees emphasised the need for measuring supplier
performance. Companies like ZF, MELCO or BMW carry out special workshops, implement lean
principles, execute launch activities or synchronise production systems in the supply chain. During
the interviews, the author received the assessment of all interview candidates, where they consider
their enterprises in terms of SRM activities and supply chain involvement/integration. The figure on
the next page (Figure 6-27 shows the companies in terms of SRM and integration activities) shows
the summary from the interviews. Even though all interviewees stressed the need for an integration

beyond tier one, two, three layers, the majority of companies has not yet executed this aim.
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Figure 6-27: Best practices terms of supply chain integration and SRM activities
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6.4.6 Specific questions on SRM (1-10)
In the following section the specific questions have been summarized. A large quantity of data could

be collected through the interviews. Analogue to the generic questions, interview protocols have

been transcribed and analysed (a summary is available in Appendix 16).

1. How can supply disturbances and disruptions be avoided at an early stage by means of
SRM?

The semi-structured interviews revealed that supply disruptions are caused by natural disasters,

political problems, political turmoil, supply discrepancies, quality issues, or bankruptcies. This is in
line with the findings of the literature review (Tang, 2006; Tomlin, 2006). Interviewees stressed that
a flawless execution requires involvement on the part of suppliers at an early stage. All companies in
the research conducted macrolevel analyses of political, economic, social and technological factors
to identify potential supply chain incidents. This was especially important in cases where supply
chains are prone to natural disasters (earthquakes in Italy and Japan, floods in Indonesia and the

Philippines, political turmoil in Arab countries). BMW, ZF and PASE recommend monitoring the
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macrofactors continually to have an ongoing risk evaluation. Besides, companies should have
redundant supply chains, i.e. permanent dual-sourcing or the possibility of establishing dual-sourcing
immediately. Interviewees from Siemens, MELCO and PCS emphasised the importance of
communicating technical, quality and logistics requirements to the supply base. In addition, it was
mentioned by the interviewee of MELCO “that a lot of slack existed throughout the supply chains
due to inappropriate design or insufficient transfer of such requirements”. Practitioners pointed out
that SRM should identify potential supply chain discrepancies or weaknesses at the point of supplier
selection. Managerial practice underlines the need for task forces, launch managers or lean
implementation teams in order to qualify the production system of the suppliers and build up the
supply chains. In certain cases like ZF, BMW or PASE, SRM teams pursue lean workshops and
eliminate waste throughout the supply chain. Furthermore, interviewees stressed the need for
“performance measurement based on hard criteria, e.g. Q-C-D-SF”. Even though there are several
recommendations in the literature about applying a proactive alert system for supply disruptions,
many companies maintain reactive alert systems. Interviewees like the head of SRM in ZF explained
“that the development of such early warning system could be a fundamental benefit out of this
thesis”. Giirtler and Spinler propose using a proactive warning system based on evaluating risks
either continually or periodically. Emmett and Crocker and Dust et al. recommend a supplier
evaluation model which includes a trend analysis combined with risk factors and supported by
specific actions in SRM. This model comprises categories such as quality, cost, financial stability,
delivery and technology (Dust et al., 2010; Emmett & Crocker, 2009). It is also combined with a
sfocus on preventive measures and the involvement of suppliers at an early stage. In summary,
interviewees proposed the following activities for the anticipation and prevention of supply

disruptions:

¢ involving SRM function at an early stage and conducting audits for new suppliers
e pursuing macro- and micro-analyses of supply chain fragilities

e cvaluating supplier performance based on Q-C-D-SF criteria

® dual-sourcing or establishing redundant supply chains

® pursuing subsupplier management

¢ conducting joint workshops with a focus on production, quality and delivery

¢ implementing lean activities and eliminating waste

2. How to recognize supply disruptions at an early stage

There are different views in managerial practice on the question of how to recognise supply

disruptions at an early stage. The interviews revealed that disruptions can occur on a macro- or
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microlevel. All interviewees pointed out that “suppliers have to be evaluated continually”. However,
there was a controversial discussion in the majority of interviews as to whether existing evaluation
systems and performance indicators can foresee supply disruptions on different levels. Most of the
existing systems have a retroverse background (i.e. gathering performance data from the past),
rendering them reactive in nature. In addition, they measure tier-one performance and do not reach
beyond this level. Best practices at BMW, ZF, MELCO and PASE were described as having an SRM
team which accompanies the suppliers and subsuppliers from the point of selection to the aftermarket
phase. Parallel to the participation of SRM managers in supplier selection, production launch and
aftermarket activities, all companies apply hard factors for performance measurement in terms of Q-
C-D. For evaluating financial health most suppliers use special service providers, while others, like
ZF, have a customised tool. The majority of SRM experts indicated the need for physical presence at
the supplier’s end through audits, concurrent engineering activities, lean workshops and/or cost
optimisation, as shown below. In some cases, companies have LCCS offices which can pursue or
support these activities. Feedback and feedforward cycles are a useful means of applying best
practices throughout different projects. In the case of ZF, a special academy educates its own staff

and the staff of the supplier to apply standard tools and processes.

Figure 6-28: Evaluation and activities in order to avoid supply disruptions
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3. How is SRM linked to corporate strategy and integrated into corporate management?

As all the interviewed companies began focusing more and more on core competencies, interviewees
like the head of procurement from Thales mentioned that “global outsourcing activities rapidly
increased”. At the same time, their own value-adding activities decreased significantly. “Therefore it
is important that SRM is linked to corporate strategy and part of corporate management”. Another
common factor is that the SRM function is represented in the executive board, senior management
and site management teams. All companies which took part in the interviews use various criteria for
measuring SRM performance. The following list comprises the most important points mentioned

during the interviews:

¢ number of suppliers with a Q-C-D-SF performance higher than 80 percent

¢ number of financially weak suppliers

e percentage of suppliers in LCCS

¢ number of suppliers per module, system or component

e rate of cost reduction and productivity improvement during product life cycle

e number of successful audits for new suppliers

® number or percentage of suppliers linked to the EDI system

e number or percentage of suppliers that responds to changes of deliveries within a given

period of time

4. How is SRM organised?

There was general agreement among the interviewees that SRM should be organised by a special
group or pool of experts in terms of the skills required. BMW uses its front office as a single
reference point for suppliers. ZF and PASE utilise SRM engineers for the relevant activities. Other
companies like Siemens, MELCO, MAN, Thales, Train Manufacturer and PCS use experts together
with strategic purchasing or procurement departments for SRM activities. In these cases, the buyer or
respective procurement employee deals with the commercial issues. “Concerning audits, workshops
and supplier visits, SRM experts are involved”, as outlined by the interviewee of ZF. For
downstream and key account management, senior managers recommend having one face to the
supplier, although managerial practice shows that this has not yet been fully implemented. Such a
concept requires a wide range of skills in terms of project management, product or quality
knowledge, commercial expertise and lean production methods competencies, all of which require
training the respective employees. A few years ago, “ZF started a qualification offensive with a view

to improving standard competencies in all supplier-related functions”. This offensive is coordinated
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by the central SRM department in the corporate headquarters and rolled out to all manufacturing

sites.

5. Who is responsible for SRM?

Regarding the question of who is responsible for SRM, there was general agreement that the main
tasks are part of the procurement or purchasing function. A further point (like indicated by the BMW
interviewee) “was that supplier quality assurance should belong to SRM, although in many cases it
was actually incorporated into the overall quality function”. Bombardier is on the verge of
integrating supplier quality assurance activities into procurement and SRM with the aim of
stabilising the process during production launch and production approval. In Siemens the suppliers
are selected by procurement, but the engineering department is responsible for product approval. In
many companies, supplier selection and the respective SRM activities are jointly executed by
different departments, e.g. procurement, quality, engineering, logistics. In such cases, if selection
criteria are not met in terms of quality, cost, delivery or technical aspects, all departments have the

right to reject a supplier. The coordination is done by procurement or purchasing.

6. What are the values and policies of SRM?

The interviews revealed in contrast to the systematic literature review the application of two schools
(collaborative and keiretsu supply networks) with different characteristics, but common values and
policies. These schools aim at having a resilient supply chain and at avoiding risks. In this context,
the values and policies of SRM “build on partnership and collaboration” with suppliers in upstream
supply chain management as outlined by several interviewees and Dust et al. (2011). “In contrast to
traditional paradigms these two schools regard suppliers as equal partners within a multilayer
perspective (tiers 1, 2, 3)”. The respective relationship management is based on collaboration in
loose or deeper forms (Hamm, 1998). Keiretsu supply networks, which focus is on lean principles
and the elimination of waste throughout the supply chain (Ahmadin & Lincoln, 2001), are quite
common in Japanese companies like MELCO or PASE. In these cases, production systems are

aligned by lean measures and the focus is on a pull production system.

7. How are information systems used for SRM?

All companies apply enterprise resource planning (ERP) or manufacturing resource planning (MRP)
based on SRM data. For SRM evaluation, companies like MAN, BMW and ZF use a customised tool
linked to ERP/MRP, which consolidates supplier performance data. A few companies, like Siemens,
Train Manufacturer and PASE, “use e-procurement or online auction tools”. For example, PASE or

Train Manufacturer use Excel databases and templates, whereas ZF and BMW apply web-based B2B
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solutions where data are accessible on a real-time basis and certificates, audit reports or action plans
can be uploaded. Order processing, including the request for quotation (RFQ) or the order itself, is
also supported by this web tool. The internal ERP and SCM system feed data into such web bases.
Best-in-class companies carry out electronic sourcing and online auctions. Inventory management
and control are synchronised with tier-one suppliers via the same B2B web portal solution. The
interviews showed that most of the companies use a B2B web-based platform in order to exchange
evaluation data on a weekly or monthly basis. Placing and processing orders, including RFQ, is
either paper-based or done via EDI using an independent ERP tool, e.g. SAP. Drawings, technical
data and certificates are distributed via email or via a common sharepoint. Supplier evaluation
remains paper-based and is shared with suppliers every three to six months. The figure below
classifies the maturity levels of the companies interviewed. Whereas ZF and BMW utilise web-based

B2B tools, other companies still have room for improvement in their upstream supply chain B2B

environment.
Figure 6-29: Maturity level of information systems
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8. How is SRM performance measured?

All interviewees were of the opinion that SRM performance has to be measured either continually or
periodically. This is in line with the results of the systematic literature (Emmett & Crocker, 2009 or
Dust, 2010). There was general agreement that both hard and neutral factors were needed for supplier

evaluation. The interviews revealed that in managerial practice hard factors are considered to be
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more objective than soft factors. Hard factors are applied quantitatively and deal with quality figures,
cost reduction ratios and field defects. They may also refer to the response time in days in the event
of non-conformities. Unlike hard factors, soft factors are more subjective and comprise aspects like
the cooperation or innovativeness of suppliers. During the interviews it was also stressed by
interviewees like the head of SRM in BMW, “that supplier evaluation has to be carried out as an
ongoing process at all stages, e.g. supplier selection, supplier launch phase, serial production,
aftermarket”. Whereas most interviewees said that web-based supplier evaluation was available
daily, the General Manager of PASE said “that quality and delivery data were distributed to suppliers
on a monthly basis via email. Without doubt, the evaluation system is important”. Companies like
Thales, BMW and ZF use an advanced internet-based B2B system, which can be accessed by their
own organization and by the suppliers on a real-time basis. Data are entered automatically through
the interface to an ERP system. (The market leaders for ERP are SAP or IBM.) According to the site-
sourcing director of Alstom, SRM should be measured principally via hard performance indicators
and accessed via a web-based solution. Any evaluation should incorporate a 360-degree feedback
and comprise Q-C-D-SF aspects. As an additional point, it was indicated by the ZF interviewee, “that
corporate social responsibility would become more and more important. Alstom insists that all
suppliers, particularly in Asia, comply with the laws, environmental requirements, non-

discriminating behaviour and proprietary data”.

9. What are the key performance indicators in SRM?

All interviewees agreed that key performance indicators (KPI) in SRM must comprise quality, cost,
delivery and financial health of suppliers, as shown in Figure 6-30. Moreover, technological
capabilities and resources are a crucial factor of performance measurement if suppliers have to
develop products, systems or modules independently or concurrently. Many companies (e.g. BMW,
ZF, PASE, Alstom, Thales and Train Manufacturer) “also outsource development activities to
external partners and service providers, which necessitates close involvement of suppliers and a joint
engineering approach at an early stage”. This generally corresponds to the systematic literature
review. Emmett & Crocker (2009) and Dust et al. (2010) also propose using such criteria for
evaluating the performance of suppliers. Interestingly, the interviews revealed that many companies
have created subcriteria of Q-C-D-SF according to their own needs. Regarding the question of how
often manufacturing companies in the European transportation industry measure supplier
performance, what they do internally with the data and how they communicate the results to
suppliers, several different answers were given. In the best case, data was updated on a weekly basis
and made available to suppliers through a web-based tool. Concerning the evaluation of supplier

performance, all interviewees outlined three to four categories, like traffic lights:
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e category one (green): acceptable with minor deviations and without conditions
e category two (yellow): acceptable with conditions

e category three (red): not acceptable

In category one (green), the evaluation is approved and accepted with minor deviations. In category
two (yellow) the evaluation is accepted with conditions. Conditional acceptance means that any
subsequent action plan has to be approved by the SRM department. If a supplier shows severe
deficiencies and is categorised three (red), the evaluation is not accepted. This can mean that a new
supplier is not allowed to supply parts. In cases where category three is measured during serial
production, specific SRM actions (e.g. management escalation, supplier audits, dual-sourcing) might

be the consequence.

Figure 6-30: Supplier evaluation criteria of PASE
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10. How do SRM activities add value?

Increasingly, supplier relationship management (SRM) is being viewed as strategic, process-oriented,
cross-functional and value-creating for both buyer and seller, and as a means of achieving superior
financial performance. On the question of how SRM activities add value, all interviewees stressed

the importance of customer satisfaction. It was made clear that a solid and robust upstream supply
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chain contributes to the goal of meeting end-customer requirements in terms of quality, cost and
delivery. These comments match the results of the systematic literature review (Christopher et al.,
2005; Giirtler & Spinler, 2010). BMW and ZF consider value-adding activities in their SRM policy.
Even though the activities involved in customer satisfaction are not easy to quantify in monetary
terms, certain areas of quality, cost and delivery clearly play an important role. Keiretsu-oriented
companies like MELCO and PASE highlighted “the elimination of waste throughout the supply
chain as being crucial for the success of their organization”. Ohno (1998) defines waste as the
opposite of value-adding and, as such, it must be eliminated, not only in one’s own organization, but
also throughout the upstream supply chain beyond tiers one, two and three. Although all the experts
claimed that lean production and lean principles had been implemented in their own company, only
four of them transferred these principles to the suppliers. Such a transfer must start at an early stage
after supplier selection and aim at synchronising production quantities and supply chains. Figure 6-
15 shows the seven types of waste to be eliminated, e.g. overproduction, high inventories, transport,
idle times, space, defects and reworking, transport times. All these factors may affect the company’s
own production process, the production of suppliers, the product itself, or machines and tools (Ohno,
1998). Thus elimination of waste throughout the upstream supply chain would systematically
increase the extent of value-adding activities, leading to benefits for one’s own organization. Best-in-
class organizations transfer their production processes and methods to their suppliers, including the

synchronisation of material and information flows.

Figure 6-31: Eliminating waste and adding value
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Source: adapted from Liker (2005) and Ohno (1988).
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Organizations with a keiretsu supply network have close links to their key suppliers, who, in many
cases, are partially owned by the company, or the relationship between them is based on a strategic
alliance. Such suppliers are bound into the production system of the organization and have a similar
production system themselves. These organizations for their part have specialised teams that are
trained to execute lean workshops with the supplier during the launch of a product and before serial
production starts. The workshops are designed to identify and eliminate waste throughout the supply
chain, synchronise demands and capacities, and concentrate on value-adding activities. Most of the
companies with a tendency towards a collaborative supply network have a more reactive approach.
They also deploy teams at the supplier end in specific situations (e.g. capacity increases and quality
issues) with a view to implementing lean principles. Alstom and Train Manufacturer see SRM as
“adding value to their own processes as it contributes to customer satisfaction if the optimal

combination of quality, cost and delivery performance is maintained”.

Claims management as a possibility to improve supplier performance

An additional aspect pointed out by companies like BMW, ZF and PASE is that SRM also entails
professional claims management, whereby suppliers bear possible costs if they cause the disruption.
The interviews also showed that supply shortages and performance discrepancies can result in

significant cost overruns and opportunity costs.

Figure 6-32: Professional claims management improves the EBIT
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Ultimately, this can lead to a deterioration of image and reputation towards the customer. Even
though customer-supplier relationships are supposed to be on a partnership basis, enterprises must
implement sophisticated and professional claims management. This will encourage suppliers to meet
their commitments, thus avoiding costs and overruns. At the same time, if incidents occur and if
these incidents happen within the upstream supply chain, the suppliers can be made liable. Proactive
claims management directly improves EBIT. Best practice companies like BMW, Siemens or
Bombardier claim between one and five percent of the material spent and use the amounts for
supplier workshops and supplier integration activities. The heads of procurement of these companies
pointed out that “the primary objective of each organization is to prevent supply disruptions, and
indeed, penalties and claims lead to immediate improvement among suppliers and consequently to
more robust supply chains”. Suppliers have to understand that production standstills through
defective or missing parts have a severe impact on a company’s financial performance and image.
The interviewee of PASE proposed the application of the six-phase model and the deployment of a

professional claims or contract manager.

Figure 6-33: Phase model for an advanced claims management
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“The claims manager should have a university degree in law and business studies and support an
organization’s SRM and procurement in terms of legal governance, claims management, contract
issues and legal training. Claims management starts with the selection of new suppliers and stops at
the end of production”. Claims managers are responsible for executing the six phases. They must pay
attention to a number of small details, e.g. starting date of the incident, description, calculation,
evidence. Evidence may consist of photographs, witnesses, correspondence or expert analyses.
Advanced enterprises consolidate this electronically, although most companies still use paper.
Besides the ability to understand technical issues, claims managers should also be experienced in
financial, legal and contractual matters. A negotiation strategy has to be agreed upon for obtaining
payment from the supplier in question. Due to the cash effect, claims immediately improve financial
performance. The main task of claims management is to supervise all contractual matters in the
upstream supply chain. Claims managers ensure that claims are made against suppliers (offensive
claims) for any damage. Requests made by suppliers (defensive claims) have to be defended. An
important task for claims managers is to analyse, prepare and consolidate any documentation
pertaining to the claim. Naturally, no claims can be made against suppliers unless they are justified.
Ideally, discrepancies within the upstream supply chain can be avoided at an early stage. However, if
this does not work, suppliers must contribute to and pay compensation for the damage they have

caused.

LCCS offices as a possibility to integrate global suppliers

Fierce competition in manufacturing companies in the European transportation industry has led to
greater concentration on core competencies, as highlighted by all interviewees. The study of the
Aberdeen group (2006) confirms this trend. As a consequence, companies are working more and
more towards global supply chains and low-cost country sourcing (LCCS). LCCS still offers an
opportunity for significant cost reduction, especially on labour-intensive components like harnesses
or electrical parts. But in order to stay competitive, companies also outsource capital-intensive
products (e.g. tools, machinery, appliances) to low-cost countries, and, in doing so, often have faster
lead times. Global companies with worldwide production sites do not only foster LCCS for the
purpose of local content, but also to achieve greater competitiveness for manufacturing sites in the
Western hemisphere. In many cases, companies like Siemens, MAN, Bombardier and PASE
stipulate a certain percentage of material spend for LCCS. The Alstom interviewee explained “that
there is a certain percentage of material spend which needs to be allocated to global sourcing
activities”. This statement was also made by other interviewees, “having corporate objectives of the
share in low cost countries” (MELCO interviewee). Figure 6-34 outlines the cost reduction potential

derived from sourcing components in Eastern Europe or China (taken from an internal Bombardier
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report). The data show that LCCS in Eastern Europe or China has a cost reduction improvement
potential of between 20 and 25 per cent. Further motivation for outsourcing, especially LCCS,
comes from the shorter product life cycles. The rapid growth of numerous economies (mainly
developing countries) and increased customer demand in many markets have led to greater
production volumes and varieties. Elasticity has become a key success factor. As a matter of fact,
many emerging economies, such as China, Eastern Europe or India, have turned into important sales

regions in recent years.

Figure 6-34: Potential cost reductions opportunities through LCCS
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Source: Bombardier internal report on cost reduction potentials on LCCS.

Last but not least, interviewees from Siemens or Alstom mentioned “that a company which decides
to take advantage of LCCS has an opportunity of securing availability of resources, reducing
dependency on one (local) market and spreading risk through the creation of an international supply
base”. Particularly in the case of high currency fluctuations, LCCS can help compensate for losses
incurred in other parts of the world. Companies like Siemens, PASE, Train Manufacturer and
Bombardier utilise LCSS offices to support their manufacturing sites in terms of supplier selection

and qualification. Moreover, the offices serve as an interface to the suppliers with regard to technical
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understanding, cultural differences or language issues. As corporate social responsibility is also an
integral part of SRM, such offices can secure compliance with laws, environmental standards or anti-

discrimination rules.

Figure 6-35: LCCS offices in China and Eastern Europe
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Supplier and SRM academy, lean task force

The interviews showed that coaching is a significant task in managing global suppliers. “ZF
implemented a supplier academy which educates not only internal employees, but also suppliers in
topics such as problem-solving, lean principles, total productive maintenance (TPM), and other SRM
activities”. ZF combined the establishment of the supplier academy with a quality offensive for
employees in the manufacturing sites of ZF that deal with suppliers. “A central and web-based
database serves as a learning tool with best practices. ZF also created special implementation teams
for securing the product launch phase and to eliminate waste at the supplier’s end”. BMW uses front
office engineers, who represent a single point of contact for the suppliers. These engineers are trained
in the areas of project, lean and quality management, and can also set up workshops with suppliers
during the launch or production phase. “PASE now synchronises scheduling and production with
their key keiretsu suppliers”, as described by the interviewee of PASE. Before that, the organization
had faced launch issues in Europe involving immature suppliers, which resulted in the creation of a
supplier qualification group (SQG). The SQG members accompany key module and system suppliers
from selection to execution. MAN has a department which works together with the supplier in
critical situations or in the event of disruptions. In certain cases, sourcing inspectors are installed at
the supplier’s end. The concept of sourcing inspectors is also applied at Train Manufacturer.
Whereas supplier audits are conducted for product approval, sourcing inspectors have a more
reactive scope. MELCO synchronises scheduling and production systems with their key suppliers.
The interviewee mentioned that “especially with Japanese suppliers a common synchronization
would be easy, as they are familiar with the principles. European suppliers would be willing to
participate, but would need specific coaching about the principles”. Thales and PCS do not have
specific teams with the competency to coach suppliers. Launch and qualification activities are done
by the procurement or supplier qualification department. Best practices of managerial practice which

could not be found in the literature review are:

e strategic alliances with key suppliers

e proactive and early involvement of suppliers

e standardising processes, tools and SRM practices

e establishing a supplier academy for internal employees

® using a web-based learning data base for SRM best practices
¢ rolling out SRM standards to all manufacturing sites

® coaching suppliers through special workshops

¢ implementing lean principles through special SRM teams
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6.5 Conclusion of systematic literature review and semi-structured interviews

The systematic literature review and semi-structured interviews with senior managers in
manufacturing companies in the European transportation industry in Phase II outlined the existing
school of thought in academia and managerial practice, identified elements of best practice in SRM,
revealed risk factors for supply chain disruptions and examined how to manage, anticipate and
prevent them. A multiple and qualitative approach was applied in order to gather a large spectrum of
data from SRM experts in academia and managerial practice (Yin, 2009). The research showed that
the majority of companies strive for a collaborative approach throughout the upstream supply chain.
In a few cases, keiretsu supply networks were identified for key modules and systems. The ten
interviews conducted with senior managers in the respective industry helped to detect best practices
of SRM in the relevant area. These were compared with examples from the literature review.
Through this multiple approach, it was possible to develop a comprehensive listing of best practices
and development phases from industry laggards to industry excellence (see Figure 6-36). Moreover,
causal factors and categories of supply disruptions could be derived from the results of the systematic
literature review and the semi-structured interviews. Finally, processes and tools for the anticipation,
management and prevention of supply disruptions were defined in the research (Yin, 2009). The
findings are of use for managerial practice and academia in the field of SRM. Although literature and
studies are already available on the research topic, several authors and practitioners point out the
need for a more holistic and wider approach, especially regarding how to avoid supply disruptions

(Narasimhan & Talluri, 2009).

Supply chain resilience is a rather new and still largely unexplored area of management, as outlined
by Christopher & Peck, 2004. Supply chain risks have mainly been investigated on the direct level of
tier-one relationships, but consideration has not extended to the subsuppliers, i.e. tiers two and three
(Harland et al., 2003). There is a discrepancy between the proactive role of SRM in complex and
global supply networks and the traditional view of how to deal with suppliers (Aberdeen group,
2006). This research addressed these concerns by identifying best practice elements of SRM in
manufacturing companies in the European transportation industry, by outlining risk factors of supply
chain disruptions and by developing methods and tools as to how disruptions can be anticipated,
prevented and managed. Due to the author’s managerial and lecturing experience in the research
area, access to a wide range of data and suitable interview candidates was given. The identification
of best practices in SRM in manufacturing companies of the European transportation industry
through the systematic literature review and semi-structured interviews has led to a large set of

principles and rules for SRM (see Figure 6-36).
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Figure 6-36: Best practices in SRM including maturity levels
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Source: adapted from Aberdeen group, 2006. Best practice elements and maturity levels.

The multiple approach identified best practices in SRM strategically and operationally. Whereas the
literature review revealed more generic and strategic aspects of SRM, the interview results
highlighted specific and operational aspects in how to manage supplier relationships. Both research

methods (systematic literature review and semi-structured interviews) revealed that SRM has to be
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integrated into corporate strategy and corporate management. SRM activities must be coordinated
and managed by a centralised organization within procurement. In cases of supplier interaction, it is
necessary to have an integrated approach, including the entire supply chain from tier one, tier two
and beyond. Best practices show that SRM activities should be managed by a single point of contact
to the supplier. Companies with professional SRM standards set up regular steering committees to
deal critical issues regarding quality, delivery, logistics or the financial situation on a cross-
functional level. Such forums are managed by the procurement or SRM department and attended by
other sections, e.g. production, logistics, development. Suppliers are part of a commodity strategy
which gives an outline of projects, technology and sourcing for up to five years in companies with
SRM excellence. These companies have a collaborative approach towards their suppliers, including
tier-two and tier-three layers for key systems and components. Advanced suppliers conduct launch or
lean workshops through specialised SRM experts. The focus of these workshops is flawless
execution, elimination of waste and synchronisation of production systems. Web- based B2B
information systems and supply chain visibility are available for tier-one, tier-two and tier-three
suppliers. Thus capacity fluctuations can be managed mutually and chain agility is secured in these
collaborative networks. Risk management is proactively pursued by the SRM function through solid
and automatic measurement of agreed performance indicators in terms of quality, cost, delivery and
financial stability. Such continual measurement generates trend analyses and helps to define future
risk potential. Best practices in SRM show that manufacturing companies are synchronising their
production and scheduling systems in order to avoid overproduction or a bullwhip effect in the
upstream supply chain. The bullwhip effect on the upstream supply chain occurs when changes in
customer demand cause the companies in a supply chain to order more goods to meet the new
demand. It usually flows up the supply chain (e.g. customer, manufacturer, module or systems
supplier, components supplier, supplier of raw materials). This effect can be observed in most supply
chains across several industries. It occurs because the demand for goods is based on demand
forecasts from companies rather than actual consumer demand. Best practice companies use a
supplier academy or supplier coaching school, in which internal staff and suppliers are educated in
standardised tools and processes in each SRM-related area. Many companies deploy former
managers and senior staff in their SRM departments, as they have the competency, knowledge and
network to drive complex and international workshops and projects with suppliers. They also act as
trainers on the job to qualify new SRM employees. The interviews revealed that companies with a
global supply base utilise LCCS offices in emerging markets (e.g. China, Eastern Europe, India,
Turkey). These offices are both a cultural and geographical interface and support the manufacturing
companies in Europe in engineering, quality and logistics. Some interviewees highlighted the need

for professional claims management in the event of supplier-related disruptions. Supply disruptions
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can be classified into macro-causal or micro-causal factors. Supply disruptions on a macrolevel can
be caused by natural disasters, political turmoil, economic crises or socio-technological issues. The
systematic literature review and the interviews showed that all companies recently faced supply
disruptions. The level of risk and prevention management influences the extent of damage to the
companies. All the companies interviewed propagated early involvement and monitoring of
suppliers, proactive risk management, performance measurement based on hard criteria, contingency
plans such as dual- sourcing, and implementation of SRM task forces at the supplier’s end for
mitigation purposes. In contrast to traditional viewpoints of supplier networks, best practice
companies keep inventory levels throughout the supply network low and emphasise the importance

of introducing flexible and lean principles among their suppliers.
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7. Phase III: Confirmation and disconfirmation of best practices

7.1 Purpose of case study approach: Victall and Jupiter case

The previous phase, including a systematic literature review and semi-structured interviews, helped
to identify causal factors for supply disruptions, measures for anticipating, managing, preventing
supply disruptions and best practice elements of SRM through a multiple and qualitative approach
(Yin, 2009; Fink, 2010; Remenyi, 2003).

In the present Phase III two in-depth case studies have been used in order to confirm or disconfirm
the before best practice elements in SRM as recommended by Yin (2009). The two case studies have
been analysed within two separate and independent locations within Bombardier Europe with the
suppliers Victall and Jupiter as shown in Figure 7-1. Both companies are suppliers to Bombardier
and other OEMs in the transportation industry with subsuppliers and a supply network on tier two
and three levels. In the case of Victall, the China international procurement office (IPO) is involved

in global sourcing activities (Bombardier Transportation, 2011).

Figure 7-1: Case studies of Victall and Jupiter in SRM
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and Denmark.
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Analytical generalization and pattern matching were used in the case studies as validation techniques
(Yin, 2009; p. 38). The identified best practice elements, risks factors and mitigation aspects (Phase
II) were used as a template with which to compare, confirm or disconfirm the empirical results of the
case studies (Phase III). SRM activities were selected from two projects at manufacturing companies
within Bombardier (Europe), involving SRM activities, supply chain disruptions, mitigation

activities and anticipative actions for supply security.

The case study with Victall took place at their largest site and main location in Hennigsdorf in
Brandenburg near Berlin (Germany) where approximately 2,500 people are employed. The site in
Hennigsdorf is specialized in manufacturing high speed (ICE) and regional (Talent 2) trains for the
European market. The case study focuses on a new supplier from China. Victall manufactures a
range of interior and exterior parts for customers in the railway, automotive and truck industry.
Victall was introduced by the China office IPO in China to several sites in Europe for supplying this
spectrum of components. The IPO acts as connecting instrument between manufacturing sites world-
wide and suppliers from China. Multinational companies like Siemens, Alstom, Bombardier or
BMW have sourcing offices in many developing regions like Eastern Europe, India or China.
Usually, the global sourcing offices are staffed with local teams, who establish relationships to local
suppliers. These officies support the suppliers in multiple aspects, such as export business, quality,

administration, local regulations, cultural or language issues.

The respective SRM activities were compared with the list of best practices in Phase II in order to
confirm or disconfirm the relevant findings. Five semi-structured interviews were carried out with
the relevant parties (i.e. procurement, quality, logistics, and the supplier). English was used for the
questions and the interviews. As English is the corporate language within Bombardier, language
issues did not arise. A matrix of categories equal to those identified and defined in Phase II was used
for comparing, validating or disconfirming best practices. Extending the interviews to operational
members of the projects (Remenyi et al., 2003; p. 126) also helped to confirm or disconfirm best
practice elements. The author’s position of procurement manager at Bombardier provided
accessibility to data as well as to interviewees. The second case study served as replication and took
place at the Gorlitz site in Saxony (Germany), which is the second largest location in Germany with
approximately 1,500 employees. This case study focuses on SRM activities with regard to the
supplier Jupiter. Jupiter produces and delivers interiors, modules and other systems to Bombardier’s
manufacturing site in Gorlitz. As in the first case study, best practice elements, risk factors and
mitigation aspects identified in Phase II were used as a template for comparing, confirming or

disconfirming empirical results. The Gorlitz site specializes in the pre-assembly of car bodies and the
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production of double-deck trains for markets in Germany and Switzerland (Doppelstock 2010).
Figure 7-2 shows the case study sequence as recommended by Yin (2009), with the planning, design,
preparation, collection, analysis and sharing phase. Even though some academics are against case
studies in general (Remenyi et al., 2003), they are nevertheless valuable for research (Yin, 2009).
Yin defines them as being an “empirical enquiry that investigates a contemporary phenomenon
within its real-life context when the boundaries between phenomenon and context are not clearly
evident and in which multiple sources of evidence are used” (Yin, 2009; 1993). As previously
outlined the case studies can be applied as a narrative or an evidence-collecting device. For the
purpose of this paper, the latter form has been used. Case studies have been viewed by critics as a
less desirable form of empirical research methodology (Yin, 2009; Remenyi et al., 2003).

Accusations include bias and a tendency to use incomplete evidence.

Of course, case studies are not perfectly objective due to the opinions of both the transmitter and the
recipient of the information. However, they represent an ideal approach for collecting evidence on
social systems and question the “how” and “why” of phenomena in social behaviour more deeply.
All in all, the methodology of case studies is considered to be a suitable tool for confirming and
disconfirming best practices, especially as the depth of enquiry is significantly greater than with
quantitative research methods. The summarized results have been attached in the appendices of the
paper (Appendix 15 and Appendix 16). Figure 7-2 shows how the case study approach is used for
confirming or disconfirming the best practices identified through the systematic literature review and
the interviews in Phase II. It should be mentioned that interviews conducted as part of a case study
are also subject to the guidelines of “The University of Gloucestershire’s Handbook of Research
Ethics (2008)”. Adherence to the ethical rules ensures that the thesis reports all information and
outcomes honestly and avoids bias in the interpretation of data analysis. Prior to every interview, the
purpose of the research and the respective questions was explained to the potential candidates
personally or via phone. Interview questions (see Appendix 4) were sent to the interviewees
approximately three weeks in advance. No interviewee refused participation beforehand or withdrew
afterwards, so it was not necessary to find alternative candidates. Confidentiality was guaranteed for
all interviewees and participants in the research. The superiors of the operational members were
informed prior to the interviews about the respective stage of progress. Participants were asked if

their anticipated findings should be treated confidentially.

As the research itself and the findings add value to managerial practice within Bombardier and
research, senior management supported the interviews in Phase III in order to improve the own

performance by confirming or disconfirming best practices in SRM. The figure below displays the
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major steps in case studies, plan, design, prepare, collect, analyze and share.

Figure 7-2: Case study approach for confirmation and disconfirmation of best practices
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Source: adapted from Remenyi et al. ,2003.

Interviewees were informed that protocols and other data would be stored safely on the researcher’s
personal computer and would be destroyed after approval of the thesis by the University of
Gloucestershire. Analyzing two cases with separate but similar environments served as replication,
as recommended by Remenyi et al. (2003). The first case study focused on Victall (Chinese supplier)
during the supplier selection, launch and production phase. The second case dealt with Jupiter
(Scandinavian supplier), in the launch, production and after-market phase, as outlined in Figure 7-3.
The two cases were chosen in order to cover the entire value stream. As the figure on the next page
shows, the two cases overlap in this respect. Jupiter is now in the production phase after having been
selected and launched successfully a few years ago. Victall was selected as a second source, since the
parts of the incumbent supplier had a relatively high cost, quality issues and shortages in terms of
OTD. Supply disruptions were common. As a result, Victall was selected and sourced with the
support of IPO. Jupiter faced capacity and quality issues for an important customer in Scandinavia,

which also resulted in supply disruptions. Whereas the Victall case has a focus on proactive SRM
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activities, the Jupiter case deals more with reactive measures, as outlined by Giirtler & Spinler

(2010).

Figure 7-3: Scope of Victall and Jupiter case studies
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Source: own source, scope of case studies for research.

In the context of case studies, Yin (2009) gives examples where in-depth interviews supported by
question lists were used to ascertain attitudes. Interviews were conducted at the relevant sites in 2012
and 2013 (see question list in Appendix 7 and the dates in the previous tables of participants). The
results were often unsatisfactory, since one cannot do justice to the complexity of a standpoint
simply by applying numerical and quantitative methodology. On the contrary, case studies with in-
depth interviews are seen as an ideal evidence-collecting tool (Yin, 2003; 2009). Yin points out that
case studies investigate behind the scenes and are intended to obtain more insight on what the SRM
best practice elements look like (Yin, 2009). Even though Yin recommends case studies as an
appropriate strategy, he underlines the fact that using case studies remains one of the most

challenging of all social science endeavours (Yin, 2009).

For the analysis it was decided to use pattern-matching methodology, as recommended by several
authors (Trochim, 1989; Yin, 2003; 2009; Remeny et al., 2009). Trochim describes this methodology
as comparing the empirically based patterns of the case studies with the predicted patterns that were

identified through the systematic literature review and semi-structured interviews in Phase II
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(Trochim, 1989). The two cases were analyzed and compared with the best practice elements
identified in Phase II (Yin, 2003). As previously outlined, there were limitations incorporated into
the research and case studies in terms of the value chain, the value-adding activities and the industry
itself. The two case studies in this paper included the evaluation of subsuppliers up to the tier-two
and tier-three level at the manufacturing sites in Gorlitz and Hennigsdorf. The value chain included
supplier selection, supplier launch, serial production and after-market aspects, as outlined below.
Other aspects such as tier four or the downstream supply chain were not taken into account, since
they are not relevant for confirming or disconfirming the identified best practices in SRM in
manufacturing sites of the European transportation industry. The purpose of the case studies was to
validate or invalidate the 13 best practice categories. Confirmation or disconfirmation of best
practices was limited to those categories which were identified in Phase II through the systematic
literature review and semi-structured interviews. The respective interview protocols were
transcribed, categorized and analyzed by the pattern-matching technique (Yin, 2009). As with the

Phase II interviews, ethical considerations and principles were applied.

7.2 The Victall case: a Chinese supplier to Bombardier Hennigsdorf

The Qingdao Victall Railway group (Victall) is based in Qingdao, China. Victall is a group company
which operates several production sites in the region of Xingdao (China). They supply interior and
exterior parts of high quality to the European transportation industry. The corporate headquarters and
major manufacturing site is only a few kilometres from Liuting Airport, about 12 kilometres from the

nearest harbour, and 32 kilometres from the biggest railway station in the province.

Victall has its core competencies in the development, manufacture and delivery of systems and
modules for car, train and truck producers and recently expanded its domestic market presence with
its main customers (CNR, CSR, Siemens China, Alstom China and Bombardier China) to markets in
Europe. The major customers in the European transportation sector include the market leaders like
Siemens, Alstom, Bombardier or BMW. The company group has approximately 3,000 employees,
200 of these employees are technicians or engineers. Vertical integration has been extensive, and the
production of major components and systems is now in the hands of four subsidiaries: Qingdao
Victall Railway Decoration Materials Manufacturing, Qingdao Siji Die and Moulds, Qingdao Victall
Painting, and Qingdao Victall New Materials Manufacturing. In addition, a venture company with a
domestic partner and two sino-foreign joint venture companies for brake systems and doors ensure
the expansion to major technologies in these areas. The main part of the business comprises

transportation equipment and auxiliary components, consisting of moulded and cast interiors or
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exterior modules. At the end of 2012, the turnover of the group exceeded RMB 2 billion. Victall
possesses the international quality management system recognition of ISO 9000 (quality
management system) and the International Railway Industry Standard (IRIS) or EN 15085 (welding
system certification). ISO 9000 and IRIS are usually requirements by the OEM and customer to
supply parts in this industry. The company has recently developed capabilities of designing and
manufacturing modules for a global customer base in China, Europe and North America. With an
office in Hamburg (Germany) and a warehouse near Duesseldorf (Germany), Victall targets the

European markets in railway, truck and automotive segments.

Victall is a relatively new supplier to Bombardier and therefore serves as a good example for the
confirmation or disconfirmation of best practices in SRM in manufacturing companies in the
European transportation industry during the selection and launch phases. For the Victall case study,

the interviewees were chosen by IPO, procurement, SPM, SQA and the suppliers themselves.

Table 7-4: Interview participants in Victall case study

No. | Department Position Date of
interview
1. IPO Director 2012/12/17
2 PROCURMENT Manager 2012/12/17
3. SPM Head of SPM 2012/12/19
4 SQA Head of SQA 2012/12/19
5. Victall Managing Director and Owner 2012/12/20

Interview participants in the case study one with the managers of the following functions: IPO in China, procurement in

Hennigsdorf, SPM in Hennigsdorf, SOA and Victall.

The operational project members were also questioned with the aim of increasing the validity of the
results, as recommended by Yin (2009). The protocol was transcribed and the data analysed
according to the pattern-matching technique (Yin, 2009). The following categories and patterns in

SRM were analyzed and compared with the findings:

corporate strategy, organization, supplier selection, supplier co-operation, supply chain visibility,
B2B collaboration, cost transparency, risk management, demand scheduling and production systems,

supplier quality performance, Supplier academy, global sourcing set-up, and claims management.
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The semi-structured interviews in the case studies helped to analyze to which extent the best practice

criteria had been fulfilled.

Table 7-5: Iinterview participants including operational members in Victall case study

No. | Department Position Date of
interview
1. Projet Management Manager 2013/01/08
2 PROCURMENT Commodity Buyer 2013/01/08
3. SPM SPM Engineer 2013/01/08
4 SQA SQA Engineer 2013/01/11
5. Victall Key Account Manager 2013/01/11

Operational project and team members of the Victall case study.

Figure 7-6 summarizes the results of the Victall case study interviews and how far these findings
match the identified best practices from the literature and the feedback of senior managers in Phase
II. A circle (@) shows where patterns match, a triangle where they partially match (A), and a cross

(%) where there is no verification of best practice.

The interview with the IPO director and procurement manager revealed that SRM and purchasing
objectives are part of the corporate strategy and management of Bombardier. He explained the
organisation and linkage to the procurement organisation. China sourcing is part of the seven major
strategies of Bombardier with the slogan “road to Asia”. The road to Asia includes transfer of

knowledge, human resources, technology and people.

There are objectives regarding the extent of global sourcing. Bombardier has established the position
of Chief Procurement Officer (CPO) as a member of the executive board of the worldwide
transportation division. As the overall value-adding activities have been drastically reduced and now
amount to less than 30 per cent with average projects, the incorporation of procurement and SRM
aspects has become an integral part of Bombardier’s future set-up. Bombardier’s procurement
strategy shows that there is a focus on optimizing the upstream supply chain and collaborating with
suppliers (Bombardier Transportation, 2010). The heads of SPM and SQA confirmed the statements
and referred to the procurement handbook. The handbook clearly states a link to SRM and
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emphasizes the collaboration and co-operation with suppliers. Indeed, the Victall case study revealed

that supplier relationships are best managed through the procurement function.

Figure 7-6: Confirmation and disconfirmation of best practices through Victall case study

Victall case study

SHene Description of Level
; best practices and patterns of matching
best practies and patterns
Corporate strategy Integration of SEM into corporate strategy and corporate management. Corporate objectives meluding
hard and soft factors exist and are continually measured. .
Organization SRM is integrated into core procurement and logistics function. There are only few interfaces to the .
suppliers.
Supplier selection Supplier selection is executed systematically through commodity strategies on the basis of andits and .
qualification. Case-by-case early supplier mvolvement and long-term strategies.
Suppher co-operation Collaboration throughout the supply chams. Partial mplementaton of lean princples at supphers for A
key commodities.
Supply chain visibility Usage of web-based and customized systems to monitor shipments and inventories in supply chain .
B2E collaboration Collaboration across multiple processes across 2 to 3 tiers. x _“A
Cost transparency Detailed open-books policy on main category level. Jomt cost optimization workshops. .
Risk management Managing supply chain resilience to risk-related events on tier 1-3 level A
Demand scheduling and production Appbcation of lean prnciples. Pull system m place, but autonomous and separate production systems. A e .
system Imventories covered through VMI or smart logistics concepts.
Supplier quality performance Monitor (weekly) and visit suppliers on a systematic basis. Proactive actions and follow up activities .
Supplier academy Needs and training nternally available. Supplier development and coaching on a case-by-case basis. A_" .
Global sourcing SRM pursued by SRM managers. Case-by-case mvolvement of other functions. LCCS offices .
support home base organization.
Claims management Suppliers are clamed m a systematic way. Performance is measured based on specific and neutral .

critenia, e.g. mcoming quality or on-time delivery, contractual governance is avaiable.

Source: Results of Victall case study interviews and pattern matching.

Even though competition is fierce in the market for interior parts, Bombardier is regarded as a fair
customer who keeps promises and pursues a collaborative approach in terms of establishing a
supplier connection with the help of IPO. Both Bombardier and Victall have established a common
strategy on projects, modules and systems on a five-year basis. Moreover, it was agreed to establish a
logistics concept (including a warehouse) for additional value-adding services near Hennigsdorf. The
logistics concept is intended to offer overall support and create supply chain resilience. Regarding
the organization of SRM, the candidates at Bombardier pointed out that procurement activities were

handled globally by a group function on a site basis for day-to-day business. The candidates at
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Victall explained that SRM activities were handled by the procurement function at the Hennigsdorf
site, whereby PO acted as an interface. Support for launching products and supplying to the site in
Hennigsdorf is given in such form, that Bombardier utilizes own resources and staff to set up the
quality and logistics chain. Specialists (buyers, quality engineers or [PO managers) from
procurement, quality or the IPO are involved in setting up this system. Even though Bombardier has
visited the manufacturing site and certain subsuppliers in China a couple of times between the years
2010 and 2013, there is still no synchronization of production systems at this point in time.
Especially the keiretsu supply network concept requires a synchronization of production systems of
customers and the supply network (Liker & Choi, 2005). The next category of best practice in SRM
is supplier selection. In this respect, the case study interviews revealed that Victall was targeted not
only for cost advantages, but also technology, quality and delivery issues. After Victall had been
successfully evaluated, a pilot project was sourced to the company. For this purpose, an expert
recommended by Bombardier was hired and asked for conceptual support. After the establishment of
all relevant processes and the flawless launch of the project, Victall was gradually given more
contracts. Figure 7-7 shows the logistics concept and the methods which were applied for
anticipating disturbances and reacting rapidly to such incidents. Regarding raw materials and major
subcomponents, supply chain visibility is guaranteed through a web portal provided for the suppliers.
The portal shows demand on a daily basis. It is directly linked with the ERP system of the
manufacturing plant of Bombardier and offers transparency of current demand and future projects.
There is an agreed freezing period with all suppliers, in which demands are “frozen”. Demand and
schedules can only be amended during this period with the consent of both parties. The major
components supplies for the systems and modules delivered to Bombardier in Hennigsdorf by Victall
come from internal companies of Victall. These internal companies have access to the overall
demand of the end-customer Bombardier via the web portal, so that the entire supply chain is visible
to Victall. Within the supply chain, Victall has installed specific quality gates, such as quality checks
of raw material supplies, quality checks after component manufacture, and final checks before the
goods are shipped to Europe. After receiving goods from China, the Victall warehouse randomly
checks critical and significant characteristics which are crucial for the manufacturing process of
Bombardier in Hennigsdorf. Supply chain visibility is closely linked to B2B systems. The Victall
case study shows that the customer schedules of the Deutsche Bahn (DB) regarding finished trains
are entered in the ERP system of Bombardier, who in turn transfers these to a web portal. The web
portal is actually operated by Bombardier and accessible via the warehouse (tier one), the Victall site
in China (tier two), and its subsidiaries (tier three). As the B2B element is not yet fully implemented,
a triangle was assigned to this category (partial confirmation). Alongside the web portal, there is a

logistics agreement in place which covers aspects like demand, use of web portal, freezing periods
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and collaboration between the two parties. Based on existing demand and contracts, Victall gives
Bombardier confirmation of the deliveries and schedules three months in advance. If confirmation is
missing, the Bombardier logistician is alerted and investigates why this is the case. Victall also plans
to give data access to its internal subsidiaries and components suppliers to provide better supply
chain visibility. Since it is the tier-one contact to the manufacturing site at Hennigsdorf, the
warehouse plays a crucial role in avoiding supply disruptions by acting as quality gate, alert system
and risk prevention method. The web portal is used for all phases from supplier launch to production
and after-market. It can show statistics concerning performance indicators such as non-conformity of

goods (NCG) or on-time delivery (OTD).

Figure 7-7: Supply chain visibility and B2B systems in Victall case

VICTALL case study: supply chain visibilty and B2B svstems
Tier 4 Tier 3 Tier 2 Tier 1 Tier 1
support
v s eeeenns [ PO Arreernranans
‘.,.-" Independent YN ' v
component |
R manufacturer VICTALL VICTALL BOMBARDIER DEUTSCHE
tav.v | production [=pl logistics [=| manuficturing site |  BAFN
materials — VICTALL < = X site China‘ ’warehouse Henmigzdort (customer)
component ofeesle PP I N A
<., manufacturer
o
Scheduling SchedulingWeb portal Web portal ERT and web portal Master demand plan
rrssssssnsssssess fsrsssresnsssrrrsrns B T . s
Eaw material Web portal and Web portal master delivery plan master delivery plan
demands WVICTALL schedules transferred to ERP system of trains to be delivered
and web portal
deliveries in line with deliveries in line with Outgoing quality control, fReceilpts ;nd C}ée};k deliveries of trains
web portal or schedules weh portal or schedules supplies i line with 0f supplies from Liung, to customer
mmaster plan to customs clearance,
warshouse in Germany, deliveries of modules
i Just-in-sequence;
Information flow dsss=p supplir’iﬁa;l:rgzment gquality control hefore
materials flow Ap— despatch to BOMBARDIER

Source: own source in line with interviewees in case study interview, drafted in December 2012.

Cost transparency is a methodology that was recently introduced by Bombardier in Hennigsdorf. The
minimum cost elements which are made transparent include raw materials, materials, labour hours,
production hours, logistics, packaging, transport and overheads. An open-book policy is something
which has to be agreed upon by both parties contractually. As both partners are aiming at achieving

optimal cost levels in all areas, benchmarking activities and material enhancement plans (MEP) may
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be implemented. Liker and Choi (2005) state that special activities for reducing cost throughout
upstream supply chain management should focus on the elimination of waste and the concentration
of lean processes. Thus it would be possible to prevent or manage supply disruptions more
efficiently, which would automatically result in positive results with regard to one’s own financial
performance (Hendricks and Singhal, 2005). For this purpose, a risk management strategy has been
developed by project management teams at both Bombardier and Victall. Setting up a warehouse
near the manufacturing site (including a logistical supermarket concept and the ability to conduct
retrofit and warranty activities) is one of the crucial pillars of the risk contingency plan. The
warehouse holds a buffer (supermarket) of parts and represents value-adding activities for Victall and
other suppliers. Moreover, it is possible to carry out quality inspection or reworking. The warehouse
is located near the site in Hennigsdorf and with its Chinese-, English- and German-speaking staff
acts as an interface. Bombardier also has a dual sourcing strategy, including LCCS and European
suppliers, so potential capacity shortages, fluctuations or outages can immediately be mitigated. Even
though a risk management plan is already in place, the emphasis still lies on preventing supply
disruptions. As far as the categories of ‘“scheduling and production system synchronization” are
concerned, the case study showed that both systems have not yet been integrated. Nevertheless,
Victall is striving to become a strategic supplier to Bombardier and their top management is very
keen on understanding the Bombardier Operations System (BOS), which is based on the Toyota
Production System (TPS) and the fact that Bombardier’s operations are now globally based. Even
though Bombardier supports a collaborative approach, it has not yet adopted the school of keiretsu
supply networks. However, a joint workshop for the implementation of BOS principles within Victall
has been scheduled for the end of 2013. It was possible to verify “supplier quality performance” as a
best practice element during the case study interviews. Several statistics and plans (e.g. internal
Victall defect ratios, quality improvement measures, quality workshops) have been disclosed by
Victall as deliverables in this context. Besides quality indicators, many hard factors (e.g. percentage
of defects) and soft factors (e.g. co-operation, response time for issues, quality improvements) also
depend on the relationship between the two parties. The most important hard and soft factors relating

to quality performance are:

e number of internal defects at Victall

e number of defects delivered to Bombardier (NCG)

¢ number of defects and issues raised by the end-customer
¢ number of quality workshops carried out jointly

® response time to quality questions

e number of quality people involved
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The category “supplier academy” contained the information that Bombardier recently established a
supplier performance group and knowledge database. However, principles, processes and knowledge
are not yet being transferred systematically to the suppliers. Therefore, the pattern-matching result is
indicated by a triangle (A) and it will only become a circle (@) when the supplier academy
(including knowledge transfer to the suppliers) has been fully implemented. This special category
was considered to be a significant aspect during the identification of best practices in the interviews
of senior managers in Phase II. The last categories to be checked in connection with the pattern-
matching technique were “global sourcing” and “claims management”. Both these categories were
validated as best practices in the case study interviews, as recommended by Yin (2009). A long-term
strategy over several years was drafted jointly by the manufacturing site procurement organization,
IPO and Victall. This strategy does not only comprise project and material spending, but also the
value of collaboration and importance of knowledge transfer in both directions. Due to his
experience as a lecturer at the FOM University, the author was able to bring potential candidates
from the Chinese MBA course to Victall (Germany) as graduates and newcomers. In other areas,
specialists and consultants helped to build up the logistics concept, web portal and warehouse.
Claims management and chargeback fees in the event of non-conformities (NCG) were agreed upon
contractually with the involvement of a claims manager at the Bombardier manufacturing site. Even
though claims must never be a reason for supply discrepancies and disturbances, the introduction of a
professional contract and claims management was a significant recommendation during the Phase 11
interviews. Up to now, no chargeback fees or claims have been drawn on Victall. The results for the
interviews of the Victall case confirm the majority of best practice elements and categories. In a few
areas ‘“‘supplier co-operation”, “B2B systems” or “Supplier academy” the patterns matching
technique has revealed partial confirmation or disconfirmation only for various reasons. If partial
confirmation has been due to the fact that the best practice category is work in progress and in the
process of being implemented, the category has been considered a best practice with some
adjustment and consideration. Where categories or elements of categories were disconfirmed, these
aspects were not considered for this thesis, and will have to be subjected to further scrutiny. In some
areas, supplier co-operation is continually improving, combined with knowledge exchange. Phase II
identified that this best practice is closely related to synchronized supply chains and the
implementation of lean principles. The Victall case highlighted that the supply chain layout is
currently work-in-progress with the aim of securing a resilient supply chain for the interior modules
which are to be delivered. Synchronization has not yet been finalized, and the supply concept is still
being implemented, including staff recruitment within Victall. Nevertheless, there is a clear vision
and plan on the part of both parties to establish supplier collaboration (including tier-two and tier-

three suppliers), integration of scheduling systems, application of lean principles and synchronization
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of production systems to the extent that waste is eliminated. As the identified B2B best practice
element suggests monitoring the upstream supply chain beyond tiers one, two and three, this
category requires more detailed analysis. The Victall case shows that the web portal, which was
recently rolled out by Bombardier in Hennigsdorf, emphasizes the direct supply layer (tier one), but
can also be extended to tier-two and tier-three suppliers. The last category which requires some
adjustment is the category “Supplier academy”. A Supplier academy in terms of SRM is
characterized by an enterprise that facilitates the learning opportunities of its employees and
suppliers and continuously transforms and improves itself together with its partners throughout the
supply chain (Emmett & Crocker, 2009). Such Supplier academys are necessary due to the pressures
facing modern companies and they enable them to remain competitive in the business environment.
The Victall case study showed that common objectives have to be mutually agreed upon. This may
entail spreading and transferring knowledge by workshops in BOS techniques, joint recruitment,
exchange of expertise in warehousing and the joint set-up of logistics providers and warehouses
throughout the supply chain. Especially in the area of collaborating with the FOM University, both
parties see a great potential for building up a mutually beneficial human resource base. Exchange of
staff, including IPO, has been considered as one possibility, which could then be developed further in

different directions.

7.3 The Jupiter case: a Scandinavian supplier to Bombardier Gorlitz

The second case study selected for confirming and disconfirming best practices deals with Jupiter
(Denmark), a Scandinavian supplier to the Bombardier manufacturing site in Gorlitz (Germany).
Jupiter is a global market leader in the production of high-end composite components for the
transportation industry and wind turbine industry. Figure 7-8 shows the participants who responded

to the questions referring to SRM best practices in the case study.

Table 7-8: Interviewees in Jupiter case study

No. | Department Position Date of
interview
1. Production Control Manager 2013/01/14
2. PROCURMENT Manager 2013/01/14
3. SPM Head of SPM 2013/01/15
4. SQA Head of SQA 2013/01/16
5. Jupiter Managing Director 2013/01/16
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With regional facilities in Denmark, Germany, the USA and China, Jupiter has created a global
presence, duplicating a successful manufacturing and assembling set-up at various locations around
the world. The Jupiter group is specialized in producing interior systems and modules for the
European transportation industry. They are headquartered in Denmark and dispose of an international
and complex supply base for mechanical and electrical systems. Jupiter also supplies parts to
Bombardier in Hennigsdorf (Germany) and to other OEMS in the railway industry, e.g. Siemens,
Alstom. The turnover of the Jupiter group exceeds a high two-digit million EUR figure. Jupiter
supplies a huge range of interior sidewall systems and interior modules, in particular for
Scandinavian end-customers of Bombardier. Currently, Jupiter supplies parts to Regina (Sweden) for
the Vistraffic system. The focus within the value stream is on the serial production and after-market
phases, as previously described. However, due to falling demand in Scandinavia, the sales turnover
with Bombardier has decreased significantly. Interviewees included management members from
major functions (e.g. production control, procurement, supplier performance, SPM, SQA) and from
Jupiter itself. Additionally, in order to increase the validity of the results, project members of the
executional project team were also questioned, like in the first case study, as recommended by Yin

(2009).

Table 7-9: Operational members in Jupiter case study

No. Department Position Date of
interview

1. Production Control Expeditor 2013/01/17

2. PROCURMENT Commodity Buyer 2013/01/17

3. SPM SPM Engineer 2013/01/17

4. SQA SQA Engineer 2013//01/17

5. Jupiter Sales Executive 2013//01/17

Concerns about the validity of the results were taken into account, as highlighted by Yin (2009). In
this context, Yin recommends the pattern-matching technique in order to have an analytical method
for analyzing the data (Yin, 2003; p. 43). Figure 7-10 summarizes the results of the Jupiter case study
interviews (patterns) and how far these findings match the best practices identified in Phase II. The
same symbols as in the previous case have been used. A circle (@) shows where the patterns match,
a triangle where they partially match (A ), and a cross (%) where there is no verification of best
practice. The interviews with the operational members are summarized in Table 7-9. Each interview

lasted between 60 and 90 minutes and took place at the site in Gorlitz. Ethical aspects were
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considered, as described above. By questioning staff at working level, the validity of the results was

increased, as recommended by Yin (2003). As in the first case study, the interview protocols were

transcribed and the data analyzed (Yin, 2009). The same categories as in the Victall case were

examined and compared with the following best practices from Phase II: corporate strategy,

organization, supplier selection, supplier co-operation, supply chain visibility, B2B collaboration,

cost transparency, risk management, demand scheduling and production systems, supplier quality

performance, Supplier academy, global sourcing set-up and claims management. Once again, the aim

was to scrutinize the extent to which the best practice criteria had been fulfilled, and if this was not

the case, to find out which stage they were at: industry laggards, industry standard or industry best

practice (Yin, 2009).

Figure 7-10: Confirmation and disconfirmation of best practices through Jupiter case study

Jupiter case study

SRM
best practies and patterns

Description of
best practices and patterns

Level
of matching

Corporate strategy

Integration of SRM into corporate startegy and corporate management. Corporate objectives mchiding

hard and soft factors exist and are continually measured.

Organization

SEM is integrated into core procurement and logistics function. There are only few interfaces to the
suppliers.

Supplier selection

Suppler selection i¢ executed systematically through commodity strategies on the basis of audits and
qualification. Case-by-case early supplier involvement and long-term strategies.

Supplier co-operation

Collaberation throughout the supply chains. Partial mmplementation of lean principles at suppliers for
key commodities.

Supply chain visibility Usage of web-based and customized systems to monitor shipments and mventories m supply chamn.

A0
B1B collaboration Collaberation across multiple processes across 2 to 3 tiers
Cost transparency Detailed open-books policy on main category level. Jont cost optimization workshops.

Risk management

Managing supply chain resilience to risk-related events on tier 1-3 level.

Demand scheduling and production
system

Application of lean principles. Pull system applied, but autonomous production systems. [nventories
covered through VMI or smart logistics concepts etc.

Supplier quality performance Monitor (weekly) and visit suppliers on a systematic basis. Proactive actions and follow up activities. ' i .
Supplier academy Needs and training internally available. Supplier development and coaching case-by-case. l
Global sourcing SEM pursued by SRM managers. Case-by-case involvement of other functions. LCCS offices

support home base organization. na

Claims management

Suppliers are claimed in a systematic way. Performance is measured based on specific and neutral
criteria, e.g. incoming quality or on-time delvery; contractual governance is avaiable.

Source: own source, showing the summary of the JUPITER case study.

The analysis shows that categories like “corporate strategy”, “organizational set-up in SRM”,

“supplier selection process”, “supplier co-operation”, “supply chain visibility”, “cost transparency”,

“risk management”, and “claims management” could be validated as best practice through the
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pattern-matching technique. In the areas of “B2B collaboration”, “demand scheduling and production
systems” and “Supplier academy”, refinement was necessary, since only partial matching could be
verified. The category “supplier quality performance” was in special focus, since the interviews
revealed that finished trains could not be delivered to the end-customer in Scandinavia allegedly due
to defective Jupiter parts. The managers and operational members of the project who were
responsible for profit and loss were extremely worried about possible penalties from the end-
customer. For projects of this scope, delays in delivery may cause penalties to the extent of several
million EUR. During the interviews it became evident that a purely quantitative and numerical
approach may not fully reveal the truth of the phenomena, as outlined by Remenyi et al. (2003) or
Yin (2009). Thus the qualitative approach is more suitable for this kind of research. Quantitative
performance indicators are not only used by Bombardier, but also by other companies to measure
supplier quality and delivery performance. These supplier performance data hypothetically contribute
to good or bad supplier relationships between the customer and the supplier; however, without
appropriate interpretation and harmonization, such data may not indicate the phenomena properly
(Yin, 2009). The Jupiter case is representative of the weaknesses of such system, since all companies
evaluate the quality performance of suppliers in a standardized way on a monthly basis. All
Bombardier suppliers are evaluated in terms of delivery to the site and rate of NCGs in relation to the

total quantity of goods supplied, as shown in Figure 7-11 (Bombardier, January to June 2012 NCG).

Figure 7-11: Business critical supplier evaluation

Deliveries NCG NCG percentage

June, 1st—December, 31t (20120 June, 1st— December, 31t (20120 June, 1st — December, 31t (2012
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Source: NCG ratio of Jupiter, Bombardier Transportation , 2012. The NCG shows business critical,

escalation necessary with a NCG value > 1.9 percent.
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Every six months, management is informed about the performance of each individual supplier. For
example, if a supplier delivered 1,000 goods within 6 months without any non-conformities, his
NCG percentage is zero. If he delivers 100 non-conforming parts, his NCG percentage is 10. There
are standard ways to determine whether a part is non-conforming or faulty. Quantitative evaluation is
used to highlight whether a supplier is business-critical to Bombardier following actions such as
escalation, re-sourcing or outphasing. These actions directly impact the supplier, since all deliveries
have to be stopped and future orders are terminated. A report published in December 2012 urged
Bombardier’s top management to carry out immediate action regarding Jupiter due to bad quality
performance and the presence of non-conforming parts in the production process in Gorlitz. Jupiter’s
NCG ratio exceeded the 2.0 per cent limit (3.4 per cent between June and December 2012).
According to the report (including statistics), 34 out of 1,000 delivered parts were non-conforming
(i.e. NCG percentage ratio of 3.4). The data triggered an immediate escalation process within
Bombardier, involving order suspension by other sites, such as Hennigsdorf. These actions affected
Jupiter as a supplier. Management was informed and asked to develop an action plan and
countermeasures. After reviewing the NCG percentage and data in more depth, it became clear that
there were certain discrepancies which had to be looked at in more detail. Bombardier and Jupiter put
a joint task force in place to analyze the data. The task force found out that the data were based on
the subjective judgement of only a few functions. Moreover, there were no criticality levels (one bad
screw may cause a standstill). It revealed the weakness of using only one criterion (NCG percentage)
to define business-critical aspects. Criteria such as delivery performance or lot compliance were not
included. Additionally, soft factors (co-operation, innovation, willingness to mitigate, setting up a
task force, etc.) were missing. In conclusion, one can say that in the case of Jupiter, evaluation and
determination of NCGs were not objective. The task force found evidence that certain factors had
distorted Jupiter’s performance data. Furthermore, the data neglected factors such as having a service
team on site or being an innovation leader in the railway industry. NCG determination was based on
positivistic methodology and judged by specific departments like “Incoming Quality”, “Warehouse”,
“Shop Order Control”, “Production”, and “Testing”. Positivist research only uses quantitative data
(Yin, 2009). The relevant skill set comprises extensive knowledge of mathematics and statistics, and
sometimes finance. Members with the ability to develop mathematical models and proficiency in
statistical analysis were selected for working on the data. In many cases, the above mentioned
departments were not able to understand the real cause of non-conformity, but attributed the problem
to the supplier. Ultimately, it became clear to both Bombardier management and Jupiter that with
such a quantitative analysis as done by Bombardier, it was not possible to measure quality
performance accurately and that another approach was needed. The next chapter will apply

qualitative research to Jupiter, showing more accurate results regarding quality performance. Jupiter
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and Bombardier revealed that most of the non-conformities were not caused by the supplier, but by
Bombardier internally. After looking into the matter more closely and carrying out a root cause
analysis (RCA) through interviews, the outcomes were defined. The RCA (see pie chart in Figure 7-
12) shows that the majority of NCG were caused by Bombardier members themselves, with only a
small percentage caused by Jupiter. The interviews revealed the same thing. Indeed, there were
weaknesses inherent in the entire supply chain. Nevertheless, there was no intervention at this stage.
First of all, certain implications and limitations of the qualitative approach had to be considered.
Although the qualitative methodology went further than the quantitative approach, no interaction
ensued (Yin, 2009).

Figure 7-12: Jupiter NCG ratio
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There were ideas for improvement based on qualitatively determined realities and evidence, but the
system and the phenomena kept the “status quo”, since there had been no intervention. In conclusion,
it can be said that the system has shown the advantages of the qualitative approach. The data material

is more accurate and more objective now that the root cause of NCG has been analysed. The
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interview approach provided more realistic results than the quantitative method based on NCG
percentage. In conclusion, the quantitative data has shown not only one root cause, but several/more
than one root causes (see RCA below), as displayed in the Figure 7-13. Qualitative and narrative
systems are more accurate and reflect actual supplier performance (including soft factors) in a better

way.

Figure 7-13: Root cause analysis Jupiter NCG
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As there were several causal factors (not only Jupiter) within Bombardier which generated NCG (e.g.
intralogistics, warehousing, handling, design section, assembly), it became necessary to develop
question techniques to acquire more information. In complex situations and research projects, a
qualitative research approach without intervention is considered to be effective, as recommended by
Remenyi et al. (2003). Compared to quantitative methodologies, qualitative methodologies have
certain advantages, as was illustrated in the Jupiter case. Non-positivists argue that purely positivistic
approaches frequently fail, as several examples have shown (Yin, 2009). This school of thought

assumes that objects of investigation in social sciences are social issues — a key concern is that
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research should acknowledge and treat people (groups or functions like in the Jupiter case) as
essentially human in nature rather than as mere objects. Central to the above mentioned argument is
the fact that human beings have the ability to think, act and influence the world. Positivist research
strategies are unable to provide an understanding of such human dimensions. In the UK general
election in 1992, when the opinion polls (including the exit polls) predicted a Labour Party victory,
the Conservative Party won instead (Remenyi et al., 2003; p. 92). It almost seems that voters were
simply not willing to tell the truth about how they actually intended to vote. Certain scientists claim
that qualitative research meanwhile represents a more suitable strategy. Nevertheless, it also has
some disadvantages compared with quantitative methodologies. Remenyi et al. (2003) state that
subjectivity may possibly lead to procedural problems and that replicability is difficult to achieve.
Moreover, the bias of researchers is inherent and unavoidable. Another criticism is that qualitative
research is labour-intensive and expensive compared to quantitative research. Even though it aims to
be in-depth, a comprehensive approach to data-gathering limits scope. Finally, qualitative research is
not always well understood by “classical” researchers, as indicated by Remenyi et al. (2003). There
is an ongoing debate among researchers about the suitability and validity of quantitative and
qualitative methods in research (Remenyi, 2003; Denzin & Lincoln, 2000; Popper, 1934). Remenyi
et al. (2003; p. 104) outline characteristics of the quantitative (positivist) and qualitative (non-
positivist) approach. According to Denzin and Lincoln (2000), the key difference between
quantitative and qualitative methodology is flexibility. They state that quantitative methods are less
flexible than qualitative methods. A cross-functional task force, which is supported by skilled
process consultants, has been set up. The task force has been given three main objectives: 1) to
identify the root causes of each individual NCG regardless of whose fault it was; 2) to describe the
NCGs and allocate them to the causal function; 3) to establish sustainable countermeasures by
changing, adjusting or adopting processes and systems. Even though Action Research (AR) was not
seriously considered for this study, the Jupiter case shows the potential of AR in research and
managerial practice in SRM. AR is a form of research in which practitioners reflect systematically on
their practice, implementing informed action to bring about improvement (Carr & Kemmis, 1986).
One widely accepted definition describes it in the following way: “AR is a form of self-reflective
enquiry undertaken by participants in social situations in order to improve the rationality and justice
of their own social or educational practices, their understanding of these practices, and the situations
in which the practices are carried out” (Carr & Kemmis 1986). In the Jupiter case, a cross-functional
task force was set up. At a relatively early stage, certain characteristics relating to the interplay of the
task force members became obvious. All task force members were directly responsible for making
decisions. First of all, the issues to be researched were determined. Then the enquiry was developed

and implemented. The co-operation and grouping of the individual participants significantly



- 183 -

increased collaboration and enriched working relationships and liaison within the task force. AR and
the scope of the project gave stakeholders the possibility to look beyond the root causes, and thus
they gained a greater understanding of their own practices in handling Jupiter material. In Figure 7-

14 one can see that the majority of defects could be eliminated.

Figure 7-14: Root cause analysis Jupiter after interventionist approach
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Source: Results of the task force after the root cause analysis.

The members of the task force were empowered to make informed decisions about what to change
and what not to change. They linked prior knowledge to new information, learned from experience
(even failures), asked questions and systematically found answers on the topic. With AR it would
also be possible for management and stakeholders of Jupiter to integrate theory (findings) and
practice, increase teamwork, steer more effectively towards a zero-defect philosophy and improve
discipline among task force members. It was the wish of each member to increase the predictability
of what happened in their functions. The task force acquired knowledge in qualitative research
methods beyond a numerical system. The white area in the pie chart in Figure 7-15 shows the results
after intervention into the processes and systems. About two-thirds of the NCG could be erased
within a short period of time. By taking immediate action, it was possible to bring about

improvements quickly. The Jupiter task force has had fundamental implications both for the
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individual project and for the general system of supplier performance within Bombardier. Figure 7-
16 shows the three approaches and their respective outcome in the pie charts. The Jupiter quality
performance was judged to be extremely bad using quantitative methodology @ however, the
qualitative approach without intervention @ (including interviews and qualitative root causes) still
revealed weaknesses in the quantitative methodology itself. Through potential AR © and a task force
which including external specialists in processes, it was possible to intervene in and improve the
system. In conclusion, one can say that AR offers suitable features for making improvements with

intervention (Remenyi et al., 2003), as the Jupiter case has shown.

Figure 7-15: Jupiter case in the context of qualitative and quantitative research
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These principles are the subject of discussion in the next chapter. Reason and Bradbury (2001)
emphasise that AR is a participative process in which experience and reflection are the essential
criteria for intervening in a system. Figure 7-16 shows the different results from “red” to “green” (cf.
traffic lights) relating to the three approaches. AR has shown that an interventionist approach in a
transformative and improvement cycle significantly has changed the overall performance of Jupiter.

One important principle has been the continuous reflection by all task force members and the
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triggering of improvements through the pluralist structure. The Jupiter case and respective supplier
quality performance helped also to confirm or disconfirm other categories and best practices. The
Jupiter case showed that SRM has been closely linked to the corporate management and strategy.
Due to the alert system in terms of quality performance, the issue was escalated and top management
put immediately an action plan and team in place for root cause analysis and mitigation. This team

incorporated the supplier in a collaborative way.

Figure 7-16: Root cause analysis Jupiter NCG
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Critical supplies (e.g. electrical components, cabling, connectors) which are an essential part of
interiors, sidewalls or door pillar modules in trains or trucks, are incorporated into the supply chain
of Bombardier through the web portal and scheduling agreements. Departments like production
control and expediting and procurement monitor the supplies from the tier-three and tier-two
suppliers in terms of OTD and quality governance. Nevertheless, suppliers for other commodities,
like standard parts, are managed solely by Jupiter without involvement of Bombardier. Only B2B
systems are linked, as we can see in the dotted lines leading to cabling (tier three) and electrical
systems (tier two) manufacturers. Regarding cost transparency and risk management, the Jupiter case
showed a collaborative approach, reflecting an open-book policy, a long-term strategy and common

initiatives for establishing contingency plans and risk mitigation.
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Figure 7-17: Supply chain visibility and B2B systems in Jupiter case
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Source: own source in line with interviewees in case study interview, drafted in December 2012.

The establishment of the task force was one of the best practices agreed upon by both companies. As
Bombardier has not yet established a lean supplier team, workshops and SEAP, PAP and FAI
assessments have been limited to the implementation of a minor set of lean principles. However, the
web portal and scheduling agreements will help Jupiter and its supply base to synchronize with the
Bombardier production and scheduling system more effectively. Such a roll-out is also part of
Bombardier’s development towards a Supplier academy (which includes the supply networks).
Global sourcing did not apply in this case, and claims management is part of the contractually agreed
terms and conditions of both companies. The Jupiter case study confirmed most of the best practices
identified in Phase II. Certain areas like quality performance, production and scheduling and the

Supplier academy require adjustment, as these could only be partially confirmed.

7.4 Summary of case studies and refining best practice elements

The previous section dealt with the confirmation, disconfirmation and amendment of best practice
categories through two case studies within the transportation industry. Two supplier projects during

selection/launch and production/after-market at the Bombardier sites in Hennigsdorf and Gorlitz
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have been selected to carry out a comparison of activities in SRM with the identified best practice
elements in the systematic literature review and the semi-structured interviews in Phase II (Yin,
2009; Fink, 2010; Remenyi et al., 2003). Analytical generalization and pattern-matching techniques
regarding the best practice categories have been applied as analysis tools (Yin, 2009; p. 38).
Identified best practice elements, risk factors and mitigation aspects (Phase II) have been used as a
template with which to compare, confirm or disconfirm the empirical results of the case studies in
Phase III. The analysis confirmed the majority of the best practice elements. Figure 7-18 shows the
results of the case studies in each of the 13 best practice category. The column “confirmation,
disconfirmation and refinement” describes where refinement has been necessary. Appendix 17
summarizes the sequence of the case study approach. The categories Supplier co-operation, B2B
collaboration, risk management, demand scheduling production system, supplier quality performance
and Supplier academy require slight refinement or refinement. The next chapter focuses on the
results of Phase III and shows how the categories have been refined and amended according to the
case study results. The next chapter (Phase IV) and outlines the refining of best practices and the

establishment of the best practice model of SRM.

Figure 7-18: Summary of case studies
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Case study analysis (adapted from Yin, 2009); see AppendixIO0.
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8. Phase IV: Refining best practices in SRM

8.1 Best practice elements and establishment of a best practice model of SRM

Phase IV is the last of four phases and tackles the confirmation and refining of best practices in SRM
in manufacturing companies in the European transportation industry. In addition, this phase has been
used to develop a best practice model for the different categories, the maturity levels for each
category, and a logical plan as to how to achieve the best practice levels. After the validation and
amendment of the research questions in Phase I, 13 categories of best practices were identified in
Phase II, which were clustered and compared with the findings of the two case studies in Phase III.
Moreover, the case studies revealed two additional best practice elements in terms of dual sourcing
and qualitative investigation of supply chain discrepancies. Thus the research so far has identified the

following 15 best practice elements and aspects of SRM in the respective industry:

Corporate strategy
Organization

Supplier selection
Supplier co-operation
Supply chain visibility
B2B collaboration
Risk management
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Dual source paradox
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Qualitative investigation of supply chain discrepancies

The best practices were classified into 13 categories from corporate management to claims
management with the help of the previous phases. The table on the next page shows where the best
practices could be fully or partially validated through the case study results. With the exception of six
categories (i.e. (4) supplier co-operation, (5) supply chain visibility, (6) B2B collaboration, (7) risk

management, (8) demand scheduling and production system, (11) Supplier academy), all categories
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could be validated as best practices by means of the pattern-matching technique, as recommended by
Yin (2009). The columns in Figure 8-1 show whether the degree of pattern-matching for the Victall
and Jupiter case studies was high, medium or low. Based on this analysis, the best practice categories

were either confirmed or refined in their descriptions, patterns and characteristics.

Figure 8-1: Summary of pattern matching analysis

Best practice category Indusiry best practice Victall caze Tupiter case
Degree of patterns matching Degree of patterns matching
Corporate strategy Integration into cotporate objectives including High High
hard and soft factors.
Organization Partially integrated in parallel to core High High
procurement and logistics function . Few
interfaces.
Supplier selection Case-by-case early supplier involverment and High High
long-term strategies.
Supplier co-operation Collaborative supply chaing. Partial Medium Medinm
implementation of lean principles at suppliers.
Supply chain visibility Usage of customized systems to monitor High Medium
shipments and inventories in supply chain.
B2B collahoration Collaboration across multiple processes actoss 2 Medmm/low Medmm
to 3 tiers.
Cost transparency Detailed open books policy on main category High High
level. Joint cost optimization workshops.
Risk management Managing supply chain resiliency to risk-related Mednm High
events on fier 1-3 level.
Demand scheduling and Application of lean principles. Pull system, but Medm Medium
production system autonomous production systems. Inventories
covered through VMI etc.
Supplier quality performance Monitor (weekly) and visit suppliers on a High High/medium
systematic basis. Proactive actions.
Supplier academy Needs and training internally available. Supplier Medium Medium
development and coaching case-by-case.
Global sourcing, e.g, SRM pursued by SRM managers. Case-by-case High High
Asia, Eastern Enrope involvement of other functions.
Claims Management Claim suppliers in a systematic way. Performance High High
measured, confractual governance available.
Dual source paradox Systematic sourcing strategies. Dual sourcing High High
strategies for selected components in place. Risk
assessment case by case.
Qualitative investigation of Root cause analysis of supply chain disruptions High High
supply chain discrepancies systematically and proactively measured after
supplier selection. Cross-functional team in place.

Source: own source, results of patterns matching analysis.

Each best practice category was described in terms of behaviour and characteristics in a specific area
(Yin, 2009). Furthermore, the multiple qualitative approach revealed the maturity levels and
development steps in SRM, which ranged from basic performance to excellent performance
(Aberdeen group, 2006; Bombardier Transportation, 2010). The six categories which could be

partially confirmed needed reassessment, as the case studies show. The various elements showed a
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medium degree of pattern matching in four categories, one was of a low degree. Yin (2009) and
Remenyi et al. (2003) suggest further scrutiny and refinement of the best practices accordingly.
Subsequently, after confirming or refining, the categories were integrated into a best practice model,
including the maturity levels for each category, as recommended by Yin (2009). The Aberdeen group
and other authors propose a framework comprising four levels: industry laggards, industry standards,
industry best practice, and industry excellence (Aberdeen group, 2006). These levels were refined in
line with the needs of the research. Other companies have developed a similar model going from
level one (= basic performance) up to level four (= industry excellence) (Bombardier Transportation,
2010).

Figure 8-2: Maturity levels from industry laggards to industry excellence in SRM

continuous improvement
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Source: adapted from Aberdeen group and other authors.

Remenyi et al. (2003; p. 177) explain principles of good practice in terms of how to collect evidence,
how to refine the levels, and how to construct validity. They also stress certain conditions needed to

“meet the test of construct validity” in two steps.

The first step is to ‘“carefully identify ideas, concepts, relationships and issues which are to be
studied”. The second step is described as a “demonstration that the selected measures to be used in
the research actually address the ideas, concepts, relationships and issues being studied. As one of
the recommended tactics by Yin (2009) or Remenyi et al. (2003), operational “key informants” and

experts, who have detailed knowledge about the relevant projects, can contribute to the findings in
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the case studies. Internal and external construct validity and construct refinement are crucial parts of
the research, as pointed out by Remenyi et al. (2003). Internal validity of the best practice elements is
important in all causal and explanatory studies of the relationship between different events.
Rosenthal and Rosnow (1991) emphasize that internal validity may be defined as the degree of
validity of statements made about whether x causes y. In demonstrating validity, it is necessary to
consider other plausible explanations of the relationship between x and y. Internal validation may be
asserted (if not, in fact, proved) by examining possible alternative explanations (Remenyi et al.
2003). External validity is concerned with knowing whether the researcher’s best practice elements
are generalizable (Remenyi et al., 2003). For positivists, this represents a central issue, whereas
phenomenologists are less concerned with external validity (Remenyi et al., 2003). The case study
approach promotes a generalization form by testing conclusions and replicating the studies in other
organizations. The refinement of three categories (i.e. supply chain visibility, risk management, and
Supplier academy) was carried out in line with the recommendations of Remenyi et al. (2003). They
are made visible in red in Figure 8-3. The summary in Phase II outlined the necessary amendments
and refinements for the identified best practice categories and elements. Whereas the majority of best
practice categories could be confirmed, six categories had to be once more scrutinized and refined, as

recommended by Yin (2009) and Remenyi et al. (2003).

Especially the categories (4) supplier co-operation, (5) supply chain visibility and (6) B2B
collaboration needed to be examined on the question of how many tiers in the supply chain are
involved in SRM best practice activities (Yin, 2009); the interviews and case studies show that the
majority of companies manage tier one and two supply networks rather than incorporating tier two
and tier three suppliers. Where companies manage only tier one suppliers, supply chain resilience is
limited to a direct supply base (tier one module and systems suppliers), whereas monitoring and
management is left to the module and systems suppliers. For these organizations it is important that
an SRM function is also established at the module and systems suppliers. However, the second and
deeper look to the literature review and interviews in Phase II revealed that best practice companies
co-operate on a tier one and tier two suppliers. Industry excellence displayed, that suppliers are
managed up to tiers one, two and three. As a consequence, the best practice companies monitor their
direct tier one and tier two module and systems suppliers and ensure in parallel that their direct
suppliers implement these SRM elements, too. This goes in hand with the elements supply chain
visibility, B2B collaboration. Figure 8-3 gives the 13 best practice elements (criteria and
dimensions). It also defines the respective maturity level (from industry laggards to industry
excellence) and includes the patterns and behaviour of each element. The three fields in red have

been amended and refined in terms of industry best practices. The reassessment shows that best
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practice enterprises involve tier one and tier two levels systematically, whereas tier three levels are

included only selectively.

Figure 8-3: Refining best practice categories and elements
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Two other categories, which need refinement were the categories (7) risk management, (8) demand
scheduling and production system and (11) Supplier academy. Risk management plans and
prevention are measures for supply chain resilience. Risk management plans of best practice
companies include norrmally also tier one and tier two levels of the supply networks. This goes in
hand with logistics concepts, dual sourcing and dedicated risk mitigation teams for functions like
quality, procurement and logistics serve as potential troubleshooters at the suppliers. The category
has therefore also been refined after having revisited the findings from Phase II. Demand and
scheduling systems apply the introduction of lean principles to the supply base as best practice
element (8). This category could also be validated after having revisited the Phase II findings. Best
practice companies in the European transportation system consider production synchronization, lean
principles, logistical supermarket or VMI concepts. The next category, which had to be examined
and refined is the (11) Supplier academy. The findings in Phase II have shown that the trainings and
coaching needs have to be identified by the SRM function. The needs have to be identified for
external suppliers and for internal functions, which have interactions with suppliers. Managerial
practice has shows that SRM also needs development internally as highlighted by Dust et al. (2009)
or Helmold (2010). In their articles both authors highlight the need for training and competencies for
conducting projects, launches or other activities with suppliers. Industry excellence companies also
identify and training needs intenally and externally; These companies possess a supplier academy for
development of suppliers and internal stakeholders. Freitag (2004) outlines that Porsche start with
extensive training of basic aspects in lean production methods or quality tools before initiating a
supplier project. In addition, two elements had to be added as categories “(14) dual source paradox”
and (15) “qualitative investigation of supply chain discrepancies”. In demonstrating internal and
external validity as proposed by Rosenthal and Rosnow (1991), the categories have been applied to
the manufacturing site in Bombardier Hennigsdorf. The following summary 8-4 on the next page
shows the maturity levels and achievements of Bombardier in Hennigsdorf in the identified
categories. The black line (==) depicts the maturity levels of Bombardier for the identified best
practice categories (i.e. industry laggards, industry standards, industrial best practices, industry
excellence. The red circles show the biggest gaps where best practice elements only have an industry
standard (gap analysis). These elements are supplier co-operation, risk management and the Supplier
academy. These categories show the biggest gap and discrepancy in terms of SRM maturity and must
be tackled through the framework. The red arrows show in which categories (e.g. supplier co-
operation, risk management or Supplier academy) improvement is required to achieve a best practice
or industry excellence maturity level. In particular, the framework what the company has to do in

each category in order to reach the next level. Later on in this chapter, the best practice framework, a
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proposed sequence and a logical plan will be described in more detail, explaining how such models

can be applied.

Figure 8-4: Best practice elements and maturity levels of Bombardier
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Corporate strategy

The case studies disclosed that SRM in Bombardier is fully integrated into corporate strategy and
corporate management. SRM objectives, including organizational and process development, have
been implemented into P2E activity. Both P2E activity and the specific SRM objectives are
monitored on a continual basis and integrated into BSC and SCIP. Thus improvement or decline can
be controlled by corporate management. However, supply-related values, beliefs and objectives are
not yet part of the organization’s vision and mission. The maturity level of this category is
significantly high. Nevertheless, recognition of this important function inside the vision and mission

represents a potential for further improvement towards industry excellence.

Organization

Regarding the organizational structure, SRM has been integrated into procurement, which is an
important function and, as such, represented in the executive board of the enterprise. This category
implies that there is only one single point to the supplier in upstream supply chain management,
equivalent to a key account manager as a single point of contact to the supplier in downstream supply
chain management. Although there is a supplier manager established as one single point of contact,
the systems buyer has full responsibility of supplier-related issues in terms of quality, cost, delivery

and other aspects.

Supplier selection

The two case studies validated best practices in terms of supplier selection. There is a high maturity
level for this category. Bombardier selects its suppliers by applying commodity policy and other
long-term strategies. These strategies normally have a scope of five to ten years. Before the suppliers
in the two case studies were selected, the assessment and approval process had taken place by
applying SEAP, PAP and FAL In the case of Victall, [PO supported the manufacturing site in
Hennigsdorf with assessment and communication. Before the suppliers were selected, certain
measures had to be carried out. These activities involved departments like technology, quality and
logistics. Before parts were delivered to Bombardier for the mass production process, prototypes
were sent by the supplier to validate the design and logistics supply chain. Thus validation of the
supply chain included the warehouse in Germany (tier one to Bombardier in Hennigsdorf), the
assembly site of Victall (tier two) in China and the subsuppliers (tier three). VMI combined with
double sourcing was used as an instrumental emergency plan to avoid supply disruption and secure
supply chain resilience. Such a strategy is based on holding sufficient inventory to compensate any

disturbance in the supply chain. This category could also be confirmed.
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Supplier co-operation

The case studies showed that on the one hand, supplier relationships already existed (Jupiter),
whereas on the other hand, the relationship was new (Victall). In the Jupiter case, lean principles
were rolled out by the SPM department through a workshop in Denmark, concentrating on
subsupplier management and the elimination of waste on tier one and tier two levels. As Jupiter
represents an important commodity for Bombardier’s railway business, management meetings take
place regularly. Discrepancies and long-term strategies are openly discussed in an intensively
collaborative way. Regarding Victall, the ties have not yet become so close, since the supply
relationship was established only recently. Although SEAP, PAP and FAI have already taken place,

there have so far been no workshops focusing on lean principles.

Supply chain visibility

After supplier selection, Bombardier introduced a web-based logistics tool (called the web portal),
which had to be integrated into the supplier’s own organization. Supply chain visibility incorporates
the tier one and tier two relationships through information tools like ERP. The web-tool is to be
transferred to all sites within Bombardier. After Hennigsdorf, other sites will take advantage of such
system within the year 2103. Such a tool is linked to the ERP system of the manufacturing sites in
Hennigsdorf and Gorlitz. Whereas the system in Hennigsdorf was implemented successfully in 2012,
Gorlitz plans to roll out this system in 2013. The system has to be checked by the Bombardier
expeditor and the supplier on a minimum basis weekly and involves contractually agreed terms like
delivery schedules, freezing periods, packaging issues and lot sizes. The web portal can be shared
easily with suppliers and subsuppliers. Even though the category only showed medium confirmation,

this element nevertheless represents best practice.

B2B collaboration

B2B collaboration was established through a web-based scheduling system, which contains ERP data
from Bombardier and is visible to the supply base on tier one and tier two levels. The system is
focused on logistical aspects like scheduling, OTD and shipments. In addition to this, it is designed
to focus on quality issues. Deliveries and quality indicators (e.g. NCG, response time to defects, co-

operation) will be integrated into the system.

Risk management
Supply chain resilience is closely linked to risk management and how early supply chain risks or
disruptions are detected. Risk management in the two case studies showed that Bombardier monitors

the direct suppliers Victall and Jupiter in terms of quality, cost and delivery. In addition, the system
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has been extended to subsuppliers (tier two levels), but not beyond. However, Bombardier expects its
direct supply networks to establish SRM principles and structures of their own which, in turn, can
monitor the corresponding suppliers and supply chains. The aim is to create a resilient supply chain.
This requires a close connection between the SRM departments of Bombardier’s suppliers and
Bombardier itself. Moreover, VMI and local warehouses are part of the supply chain concept. At the
same time, a double sourcing strategy has to be implemented, enabling Bombardier to resource the
suppliers in the event of significant supply disruptions which cannot be remedied immediately.
Finally, dedicated risk mitigation teams for functions like quality, procurement and logistics serve as

potential troubleshooters at the suppliers.

Demand scheduling and production system

Demand scheduling systems were assessed during SEAP and PAP of Victall and Jupiter. Bombardier
uses a model which is based on the Toyota production system, focusing on elimination of waste and
concentrating on value-adding activities (Ohno, 1988). This model is called the Bombardier
operating system (BOS). BOS is currently being renewed within Bombardier to include external
experts. However, it has not yet been introduced to its supply base. The scheduling and production
systems of the suppliers are still not compatible or interconnected with the systems in Hennigsdorf
and Gorlitz. A best practice identified during the interviews shows that industry benchmarks carry
out lean workshops with the supply base. As part of a Supplier academy, special teams teach
suppliers theoretical and practical knowledge and conduct workshops with suppliers to make the
systems compatible. At BOMBARDIER such a team is in the process of being established. The first
workshops for optimizing the supply network are targeted for the third quarter of 2013. Meanwhile,
external consultants are used for interconnections and synchronization. Nevertheless, it should be

mentioned that such competency still needs to be developed internally at Bombardier.

Supplier quality performance

Supplier quality performance is an essential aspect of SRM and the relevant best practices. There are
certain aspects which have to be taken into account during the value stream phases from the point of
supplier selection up to after-market. Supplier quality data in terms of NCG were tracked from the
first up to the last delivery of goods. However, a purely quantitative approach is too narrow, as seen
in the case study of Jupiter (Yin, 2009). Best practice patterns for quality performance measurement
comprise proactive methods relating to soft factors (e.g. reaction time to send reports and to mitigate
of quality issues, execution of quality-securing measures) and hard factors (ppm, field returns,

number of defects, NCG). From the data, a trend analysis can be developed on each sub-criterion as a
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proactive warning system. Modern ERP software is capable of generating these trends as outlined

before.

Supplier academy

The best practice element of a supplier academy emphasizes the evaluation of needs and
competencies of one’s own employees as well as those of the supplier. For this reason, there must be
an analysis of which skills are available and which competencies have to be acquired. The skills may
comprise quality management systems, certification issues, lean principles, cost analysis techniques,
or even project management. Best practice companies have a supplier academy, including standard
coaching modules and classes for internal and external needs. During the interviews it was
mentioned by interviewees from ZF or BMW, “that companies like ZF or Porsche have a supplier

academy, through which suppliers or internal employees can be trained or coached.”

Global sourcing (e.g. Asia, Eastern Europe, India)

Global sourcing offices in Asia, Eastern Europe or India involve financial investment for each
organization. However, differences in culture, time and language can be resolved by making use of
local experts. The respective offices can consist of one single representative or they may be fully
functional with quality, procurement and technical competencies. In the second case study, IPO was
of great help in dealing with various difficulties. Especially the interviews revealed that multinational
companies in the European transportation industry establish sourcing offices, predominantly in
Eastern Europe, China or India. Thales, the Train Manufacturer, Alstom, BMW and the other
companies have set up offices in these countries in order to take advantage of the labour cost
advantage (Bombardier, 2010). Interviews displayed that the maturity of competencies and
components is growing quickly in regions like Poland, China or India. Whereas components were
sourced out of these countries years ago, suppliers from these countries have started creating joint
ventures or strategic alliances through which knowledge could be transferred intensively. As a result,
more advanced systems and modules can nowadays also be supplied from these regions at a a low

cost level.

Claims management

Contractual issues including general terms and so-called chargeback fee agreements help to clarify
monetary claims. If suppliers deliver parts with non-conformities or do not deliver punctually, a
claims management process is executed through the SRM function. If there are unclear issues, a
claims manager within procurement proceeds with legal steps. The claim manager also acts as

internal coach and trainer with respect to legal issues. The majority of procurement or SRM



- 199 -

connected people does not have a law background, therefore the claim managers can close this gap
ideally. Nevertheless, it should not be forgotten, that potential claims and penalties should serve as a
mechanism to prevent claims and supply disruptions, based on legal and objective grounds of

malfunctions of suppliers.

Dual source paradox

After having completed Phase III, two additional best practice elements could be identified. These
are the dual source paradox and the qualitative investigation of supply chain discrepancies. Even
though lean principles suggest a single source strategy, it was visible that best practice companies
like BMW apply a dual source strategy including a triangular relationship with both suppliers. This
paradox is planned carefully throughout the value stream phases from supplier selection to after-
market and necessitates structured and systematic sourcing strategies. There are dual sourcing
strategies for selected components in place in order to minimize risks of disruptions. There are also
scenarios in this triangular relationship, in which a mature supplier takes responsibility of the
development and the launch. This is done in order to then roll out a mature product to a low cost
country after the launch phase of this product. Thus it possible to ensure timely development, a safe
launch and flawless execution, but also enables the parties to benefit from the cost benefits after
having confirmed maturity of the system or module. “Even though the suppliers are in competition,
there are mutual benefits to both to learn from each other and to further improve”, as mentioned by

the BMW interviewee.

Qualitative investigation of supply chain discrepancies

The Jupiter case has shown that purely quantitative evaluation for supplier relationship management
is weak and inflexible. Therefore, the case studies revealed, that companies should foster a cross-
functional and qualitative approach in analysing supplier relationships, defects and supply
disruptions. Such qualitative approach could involve an interventionist approach, e.g. action
research, in a task force to analyse and mitigate discrepancies. Best practice companies like BMW or
ZF have a dedicated SRM project leader, who starts from supplier selection with preventive
measures for creating the resilient supply chain. In the event of supply disruptions or relationship
discrepancies, he acts as a SRM liaision manager including the supplier and the necessary
departments, e.g. logistics, development, quality or production. A qualitative tool box enables the
team to carefully evaluate the individual root causes for each aspect of discrepancy. Throughout the
interviews in Phase II and the case studies (Phase II), it was commented by interviewees, “that SRM
necessitates such approach in order to have clear understanding of root cause and issues”. It was also

pointed out that such supqualitative approach should be introduced at the very early beginning of



- 200 -

supplier selection as part of a proactive concept. The best practice elements help companies to
establish resilient supply chains and proactively prevent, anticipate and manage supply disruptions or
disturbances within supply networks, as recommended by several authors. Combined with best
practice elements, the application of the following framework enables manufacturing companies in
the European transportation industry to establish a best practice model in SRM (see Figure 8-6). Step

1 focuses on the assessment of the baseline for each category.

Figure 8-5: SRM assessment (example of Bombardier Hennigsdorf)
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Chapter eigth has been used to refine the above mentioned best practice elements and to establish a
best practice model referring back to the original research questions and objectives of the study. With
minor deviations, the best practices were confirmed. In addition to this, maturity levels could be
defined from the research, taking literature and managerial practice into account. The thirteen best
practices were integrated into the maturity matrix and described in accordance with the respective
patterns, behaviour and characteristics. The outline of best practices and maturity levels was used for
developing a framework and best practice model, including initial assessment, setting of priorities,

defining objectives and action plan, and implementation and improvement to the next level.

Figure 8-6: Best practice model of SRM: a framework for manufacturing companies

Step 1 Step 2 Step 3 Step 4
SRM SRM SRM SRM
Self assessment & priorities objectives & implementation
gap analysis action plan & improvement
Where are we in SRTWVI? Where do we need to he? How do we achieve this? Where did we arrive?
* azgess maturity level in + define 3B pricrities + zet objectives and s implementation of
each category + determine what priorities timing action plan to benchmark
+ identify best practices contribute to the + detailed action plan + verfication of action
organizational s objectives + determination of plan implementation

measurables

S E FECCECERETE

Source: outcome of the research: best practice model in SRM including four steps.

8.2 Limitations to the best practice model and framework

This section has been used to discuss limitations to the work and how these limitations have
influenced the scope of objectives, methods employed and extent of primary research. The most
important limitations are the industry itself and the number of interviews and sample sizes involved.
Qualitative research methods, including a systematic literature review, interviews and case studies,
were selected as suitable methods for this study. Quantitative methodologies were not used, since
they were considered less suitable for the research in SRM. Nevertheless, quantitative measures

revealed additional best practice elements and made contributions to the developed model. The scope
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of the research is limited to certain phases of the value stream, tiers and supplier networks. In an
ideal world, the work might have been improved by involving more interviewees than only ten. Even
though Yin and other authors recommend small samples in terms of case studies and interviews, a
larger scope would undoubtedly have added more data (Yin, 2009; Remenyi et al., 2003). The
research was limited to manufacturing companies and the transportation industry, which in itself was
a further restriction. Although the empirical part of this research included a multiple and qualitative
approach, the established best practice model in SRM was not implemented in managerial practice.
A recommendation for further research would therefore be the implementation of the model at a
manufacturing company in the selected industry. This might be within Bombardier or another
company. The following chapter will present a clear and logical proposal for a plan which takes the

above mentioned aspects and thoughts into account.



-203 -

9. Conclusion and recommendations

9.1 Closing the gap in research and developing a best practice model of SRM

The research has contributed to identifying schools of thought, defining and classifying causal
factors for supply chain disruptions and examining how supply chain disruptions can be anticipated,
managed and prevented. As a result, it became possible to develop best practice elements of SRM.
The systematic literature review identified three schools in SRM: (1) collaborative supply networks,
(2) keiretsu supply networks, (3) complex adaptive supply networks. Whereas traditional paradigms
consider the SRM function only as a peripheral function to ensure timely deliveries and lowest
possible cost (Bennet & O’Kane, 2006; Behrendt, 1995), the three identified schools consider SRM
as a strategic tool for avoiding supply disruptions (Giirtler & Spinler, 2010). The relationships are
based on trust and partnerships and include a set of proactive principles in SRM (Bozhard et al.,
2003). Even though the literature review identified three schools of thought in SRM, the majority of
companies involved in the research mainly aimed for a collaborative approach. In just a few cases,
companies had a keiretsu-focused approach with their supply network. The classification of risk
factors and causes for supply disruptions into external (macro risks like natural disasters) or internal
(micro risks like internal supply chain vulnerability) raised the question of how to anticipate these
incidents and what an early warning system would look like (Aberdeen group, 2006; Giirtler &
Spinler, 2010). In the literature one finds numerous classifications of supply disruptions, as
highlighted in the previous sections by the Aberdeen group (2006) and other authors. The research
also showed how mature organizations are and how these manufacturing enterprises manage their
supplier relationships in order to anticipate and avoid supply disruptions. By addressing the three
research questions from I to III, best practice elements in SRM were identified, categorized and
finally refined (as part of question IV). Most of the elements emphasized proactive measures, tools
and processes, but some also highlighted a reactive approach. The identified SRM best practices
could be linked to certain patterns and behaviour forms found in manufacturing companies in the
European transportation sector. These elements included: corporate strategy, organization, supplier
selection, supplier co-operation, supply chain visibility, B2B collaboration, cost transparency, risk
management, demand scheduling and production system, supplier quality performance, Supplier
academy, global sourcing, and claims management. The research has made a significant contribution
by defining best practice elements and establishing a best practice model, including the maturity
levels and development steps from baseline to industry excellence for the identified elements and
categories. Each best practice category was assigned to a certain maturity level: low (industry

laggard), medium (industry standard), high (industry best practice), and highest (industry
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excellence). This model will explicitly help manufacturing companies to determine where their own
organization stands and what measures it takes to achieve a best practice or industry excellence level,
as shown below. The model can be applied to manufacturing organizations in the relevant industry.

Application and implementation will be explained later in this section (see figure 9-1).

Figure 9-1: Maturity levels of SRM best practices

continuous improvement

Indusiry
definition |

Industry laggards Industry standards Industry hest practices  Industry excellence

of companies

Source: own source: Maturity levels for SRM best practice.

With regard to the research and the developed best practice model there are certain limitations.
Limitations include the industry itself as well as the fact that the interviews were only conducted in
multinational manufacturing companies in the European transportation industry. The best practice
elements and established model have not yet been implemented in managerial practice, so this has to
be proved via separate research. Based on a request by managerial practice and science to develop
such a model, the proposed framework is meant to be a guideline in SRM with a focus on proactive
measures. In this context, action research (AR) has not been considered, but it may be a suitable
qualitative and interventionist approach for further research in this area. AR was developed during
the 1960’s and is considered to be a powerful tool in today’s academic and business environments, as
stated by several authors (Reason & Bradbury, 2001). French and Bell (1978) defined it as: ... the
process of systematically collecting research data about an ongoing system relative to some
objective, goal or need of that system, feeding these data back into a system, taking action by altering
selected variables within the system based on the data and on hypotheses, and evaluating the results

of the actions by collecting more data.” AR is an interventionist approach involving small-, medium-
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or large-scale intervention on the part of the researcher into the phenomenon under study (Remenyi
et al., 2003). AR could be suitable for further research in SRM. AR has the advantage that it
contributes to knowledge which can be applied and validated in action (Gummesson, 1991). The
present doctoral thesis considers a number of areas for further research in SRM and supply networks.
The best practice model needs empirical confirmation and validation. In this context, a logical plan
for further scrutiny would be to implement the best practice elements and the model in a
manufacturing company of the respective industry in order to prove their relevance for managerial
practice. A manufacturing site would have to be selected, either within Bombardier Transportation or
the industry, in order to apply the following steps: “Where are we in terms of SRM?”, “Where do we

need to be?”, “How do we achieve this?”” Figure 9-2 shows Steps 1-4 of the best practice model.

Figure 9-2: Sequence for SRM assessment and logical action plan

Step 1 Step 2 Step 3 Step 4
SRM SRM SRM SRM
Self assessment & priorities objectives & implementation
gap analysis action plan & improvement
Where are we in SRM? Where do we need to he? How do we achieve this? Where did we arrive?
+ assess maturity level 1n + define SR priorities * set objectives and « implementation of
each category + determine what priorities timing action plan to benchmark
+ identify best practices contribute to the + detailed action plan + verfication of action
organizational s objectives * determination of plan implementation
measurables

A manufacturing site, e.g. Siegen (Germany), Crespin (France), Derby (UK), could be assessed to
ascertain the extent to which best practice elements are installed (Step 1). Self-assessment or
assessment by auditors would result in a gap analysis of SRM best practices. The assessment could
be carried out via an audit by senior experts in SRM and would last for a period of three to four
months. Based on the assessment of each category, a plan would be made, including actions and
implementation timing. The implementation could be realized with an interventionist approach and
would probably take six to twelve months. The assessment would comprise priorities and
development areas (step 2), as shown in the figure on the next page. A crucial part of the assessment
would be to evaluate each best practice element in relation to its maturity level (i.e. industry laggards
to industry best practice) with the ultimate aim of achieving the highest maturity level of industry
excellence (step 3). The assessment has to incorporate the 13 identified best practice elements, as

shown in Figure 9-3. The black line (-) shows the assessment as part of the developed best practice
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framework. After assessment of each category in terms of maturity level, a clear and logical plan
should be made to implement the best practices in the companies, as shown by the red line (-) in the
same figure. Priorities should be assigned to the lowest maturity levels as shown in the figure. The
figure shows in three categories there is is a low maturity and gap towards best practice and industry
excellence. The implementation of actions needs monitoring, adjustment or improvement of the plan
if necessary (step 4). Best practice elements with a high maturity must also be considered in an

action plan, but not as priority.

Figure 9-3: Striving for excellence in SRM: maturity levels
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Whereas certain practices like the introduction of SRM principles into corporate strategy might last
longer and trigger resistance within corporate management, other principles could be executed in a
shorter time frame. Resistance may also arise due to the fact that the collaborative and the keiretsu
models consider suppliers as equal partners with the same rights (Bozhard et al., 2003).
Traditionalists are not yet treating suppliers as equal partners at this stage (Behrendt, 1995).
Moreover, resources would be required to establish SRM functions, which could be rejected due to
budgetary constraints and restrictions. The interviews in Phase II revealed that best practice
companies assign former line functions to the role of an SRM manager, since these persons have the
necessary experience for dealing with the supply network on a tier one, tier two and tier three basis.
After a final review, the results of the action research could be used for further refinement of the best
practice model in SRM. Another area of research might be to evaluate the application of the best
practice model in other industries, e.g. manufacturing companies in the electronics or machinery
industry. Perhaps the service industry would also be of interest for confirming or disconfirming the
best practice model in SRM. Especially industries or companies which have outsourced a large scope
of their products to global supply networks would benefit from such research in SRM and supply

networks. In conclusion, it is evident that proactive SRM requires a subset of principles:

Figure 9-4: Best practices in SRM including maturity levels
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Source: own source, adapted from several sources.
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The principles can be described as follows: 1) SRM best practices are focused on a multilayer
approach, involving not only tier one, but also tier two and three levels; 2) SRM has to be integrated
into the management and strategy of the company. Proactive SRM can only be introduced and
executed if the corporate objectives are communicated and cascaded throughout the organization; 3)
advanced and innovative SRM has standardized tools and processes; 4) SRM best practice
companies have sophisticated B2B platforms in terms of quality, cost and delivery; 5) SRM activities
have to be sustainable and oriented long-term; 6) SRM requires a collaborative approach, including
strategic alliances with suppliers. Such activities should be organized centrally; 7) proactive SRM
can be compared with a key account manager in terms of being a single point of contact for the
supplier (customer); 8) performance indicators have to be mutually agreed upon and may comprise
both hard and soft factors. The assessment process should consist of quality, cost, delivery and
technological criteria; 9) the Supplier academy should, among other things, be characterized by the
capability and competencies of coaching suppliers; 10) all the above mentioned principles should be
combined with a philosophy of continuous improvement to achieve a best practice model in SRM.
Companies that want to distance themselves from their competitors through best-in-class SRM must
implement the ten principles and adopt a collaborative approach in dealing with their supply base.

Appropriate management of one’s supply base can lead to competitive advantage.

9.2 Personal professional reflection and future research

In summary, one can say that the research journey so far has been very exciting, especially if one
adopts a metacognitive approach, as recommended by Moon (2004). According to Bolton, reflection
is only effectively undertaken and grasped by becoming immersed in doing it rather than reading
about it or following instructions (Bolton, 2004; p. 4). He adds that “reflective practice is a process
of learning and developing”. Looking back at three to four years of research, the author sometimes
wonders how he managed to combine doctorate, work and family during this time. Moreover, a
crucial change from being a positivist to becoming a pragmatic interpretivist and the understanding
that quantitative methods in research are less flexible have influenced this study journey
significantly. Authors like Pawson (2006), Yin (2009) and Remenyi et al. (2003) point out that
quantitative methods are less suitable and less accurate than qualitative methods. Quantitative
methods are based on different assumptions about the nature of truth (epistemology) and reality
(ontology). Whereas the author started as a positivist with a tendency towards quantitative research,
he came to realize during the first months of the doctorate that objectivity in SRM and supply
networks is hard to achieve and that selected variables are subjective, too (Pawson, 2006). The world

can be seen as a social and human construct. Consequently, supply networks are subjective as well.
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Nevertheless, it should not be forgotten that a large number of practitioners still base their SRM
performance on quantitative factors, e.g. quality, delivery. Nevertheless, inflexibility of quantitative
methods had a strong influence on methodology and ontology. Keeping a diary has been a useful tool
so far for recording experience during the study journey. It enhances critical thinking and thus
questions beliefs, attitudes and patterns relating to the research topic. A diary also helps one to reflect
on and select appropriate methodologies and methods (e.g. case study approach, interviews). It
documents the learning process and evolution of research by establishing a role model for SRM and
is an ideal tool for reflecting on the past, present and future (Fink, 2010). Nevertheless, the author
also incorporated other issues that supported the research, like discussions with family members,
colleagues, experts and other people. Finally, a diary enhances problem-solving skills and enables
people to explore themselves. Reflecting on the past 36 to 48 months, it is apparent that time and
one’s perception of it have taken on a different meaning. Time is probably the most important
resource with regard to combining a doctorate with work and family. Another essential part of the
achievement has been the ALS and the exchange within the group. A core team of members of the
ALS have continuously exchanged views, ideas and beliefs concerning the research. This has helped
to complete the requisite milestones on time. Moreover, the journey encouraged the author to
undertake further reading and research in SRM and supply network management. Indeed, the
reserarcher was induced to publish articles and books on the relevant topics and findings.
Meanwhile, three books on the research topic are available in the bookshops and online libraries. Up
to now, he has published about 15 articles in various magazines and procurement journals in three

languages:

e  Supply Chain Management - Institute for Production Management
e  Supply Chain Management Europe

e  Journal of Lean Thinking

e  Inside Supply Management (ISM)

e Technik und Einkauf

®  Procure.ch (Swiss Procurement Association)

e  Beschaffung aktuell (German Procurement Association)

e  Industrieportal

e  FM Logistik

e Institut for Logistik and Dienstleistungen (ILD)
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In addition, the author has become a part-time lecturer at two universities (THM and FOM), where
he teaches principles of supply management, SRM and logistics. Even though, financially speaking,
teaching is not as beneficial as working in industry, he may continue this after acquisition of the
doctoral degree (DBA). The future outlook is not yet clear in terms of professional and academic
objectives. As the author sees potential benefits from doing further research in SRM and supply
networks, he is considering applying for a professorship after graduation. On the other hand,
consultancy and AR might also be of interest in professional life. Recently, a question has arisen
concerning the most important contributions of this field to life, research and society. This question
will also influence the future. In conclusion, one can say that change was and is part of the research
and the author’s life, including patterns, beliefs and philosophical standpoints. The main question
within this research focuses on “What should a best practice model in SRM look like?” and “Why do
certain criteria contribute to such a system?”. These are areas for additional research. Further
examination could be in connection with SME in the respective industry, other regions (China, India)
or other sectors. Research could possibly be extended to other industries other than manufacturing
companies in the European transportation industry. The future will show when and where the

research journey continues.
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Appendix 1: Supply disruptions from 2000-2012

Albuquerque, thus causing shortages of components for several industries.

Year Description Source

2012 Delays of deliveries from 133 Stadler KISS trains due to missing Becker, 2012
homologation of certain modules and parts.

2012 SBB delay caused by late design completion and supply delays by Witwer, 2012
Bombardier in 2013.

2012 Supply disruptions from sub suppliers to Hitachi cause a significant delay Odell & Pickard, 2012
in train-building project in England for the first highspeed trains.

2012 Highspeed trains to the Deutsche Bahn are delayed by Siemens and Bohler, 2012
Bombardier due to software issues.

2011 Thailand’s 2011 flooding caused production standstills in several Honda Chongvilaivan, 2011
factories including the Honda UK SWINDON manufacturing site.

2011 Deficient electrical parts caused passengers to stay in Alstom Eurostar train Haslett, 2011
overnight.

2011 China’s new high-speed rail plagued by power outages caused by Jing, 2011
malfunctioning electrical appliances and overvoltage.

2010 Honda recalls 437,000 cars due to potential faults in airbags. Airbag Grant, 2010
supplier faced quality problems.

2009/2010 World-wide recalls for major car lines by Toyota due to defective Connor, 2010
component and systems supplier (floor mats).

2008 Module and component supplier Plastech went into receivership (Chrysler). Trkman &
This led to temporary shutdown of Chrysler factories. McCormack, 2009

2007 Toyota Motor Corporation halted production in all Japanese factories due Blackhurst, 2008
to an earthquake that severely damaged Riken as the major parts supplier.

2005 EADS faces a huge drop in the stock value and cost exceeding million 500 Schmidt & Ranman,
USS$ as the supply of harnesses is disrupted by a supplier. 2012

2001 Ford Motor Company spent 2.1 million USD to replace defective tires from Kumar, 2001
Firestone. 14.4 million tires were recalled.

2000 Lightning caused a fire that shut down the Philips semiconductor factory in Tomlin, 2006

Supply disruptions in manufacturing companies from 2000 until 2012
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Appendix 2: List of articles published in magazines and journals

Date Title Language | Magazine
2013/02  |Management. Lieferantenregression. Leistungsstorungen in der | German Beschaffung aktuell
Lieferkette.
2012/09  |Claim-Management in der Praxis. Leistungsstdrungen in der German Procure
Lieferkette.
2012/06  |Leistungsstorungen friihzeitig beheben. German Logistik heute
2012/02  |Praxis: Leistungsstorungen im Lieferantenmanagement. German All about sourcing
2011/12  |Schlanke Lieferketten. German All about sourcing
2011/11 Schriftenreihe Logistikforschung. Schlanke Prinzipien im German Instute for Logistics and
Lieferantenmanagement. Services (ild)
2011/11 Suppliers and Demand. Claims management. English SCM Europe
2011/11 Launch Management. Lean Principles in the Strategic Supplier | English SCM-IPM
Management.
2011/09  |Transposition durables des principles des la production allegee | French Procure
de la chaine du livraison..
2011/08  |Lean Principles in the Upstream Supply Chain Management. English SCM Europe
2011/08  |Wettbewerbsvorteile im Upstream Supply Chain Management | German Procure
durch die nachhaltige Ubertragung von schlanken Prinzipien.
2011/07  |Upstream Supply Chain Management. Schlanke Lieferketten. German M+Q
2011/05  |Driving value in the upstream supply chain management English Journal of lean thinking
through applying lean principles.
2010/10  |Supply Chain Management. Integratives German SCM-IPM
Lieferantenmanagement in der Automobilindustrie.
2010/10  |ErschlieBung von Kostenpotenzialen durch ein voraus- German Technik u Einkauf
schauendes und integratives Lieferantenmanagement.
2010/08  |Lieferantenmanagement, Automobilindustrie. An den Kunden German Beschaffung aktuell
denken.
2010/08  |Supply Chain Management. ErschlieBung von Kostenpotenzia- | German Procure
len im Einkauf in der Automobilindustrie.
2010/06  |Supply Chain Management. ErschlieBung von Kostenpotenzia- | German Procure
len im Einkauf durch ein.
2010/06  |Supply Chain Management. Driving Maximum Value through | English ISM
Supply Relationships.
2010/06  |Strategisches Lieferantenmanagement. Potenziale im Auge. German MuQ
2010/03 Supply Chain Management. Supply Relationships. English SupplyManagement
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Appendix 3: Results of Phase I interviews
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1. What are the hgﬁgfsrpuﬁcigs and values nyuur SRM? [Collabaorative Collaboration Partnership oreinted Based on trust and Collabroative
What is your school of thought in terms of supply parnership
networks? This guestion was added after the second
interview
2. What are the risk factors causing supply chain - Non-compliance of - Disrupted supply chain -Non compliance of tools in | - Reactive measures - Inmature design, therefore
disruptions for manufacturing companies of the processes and tools in - Capacity issues terms of supplier approval and| - Fire fighting FAI's that are not meeting
B B supplier development - Waste in chain readiness - Missing roles and final requirements
transportation sectorin Europe? - Missing resources responsibilities - Inexperience of BT quality
people
3. How can supply disruptions be anticipated, managed - Pro-active measures - Joint logistics concept - Pro-active measures - Warning system - Pro-active measures
and prevented? - SEAP, PAP and QBRs process | - Early supplier selection - Tool and process compliance| - Proactive masures - Tool and process compliance
within procurement as part of | - Clear logistics protacol - Resources (1 supplier - Clear responsibilities with
supplier selection - Lean production system manager for 3 - 5 suppliers) SPM as lead and single contact|
4, What are the best-practice elements of SRM in - Pro-active approach in terms | - SPM team created - Best-practice elements - Monitaring quality - Combination of supplier
manufacturing companies in the European of monitoring quality, delivery | - Monitoring of suppliers within BT sites performance, logistics and quality and supplier
o and financial health - WEB based tools for - Level 1to 4 to achieve financial health (SFA) development
tranpsortation md“tw? - supplier quality assurance quality/deliveries excellence - Low performance - Supplier development within
through supplier evaluation - Pro-active approach in measurement (LPSM) precurement centractually and
and approval process (SEAP), procurement - Business critical (BCL) pro-active
first article insprection (FA) - Qualification tools like - supplier quality assurance
and parts approval process supplier evaluation and through first article
(PAP) in procurement - nnt process (SEAP) insprection (FA) abd
hierarchy incl. QBRs. preduction approval process
1. How to avoid EUPPIV disruptinns thmugh SRM? - Usage of production part - IT systems synchranized - Low performance supplier - Low performance supplier - Co-operation of supplier
apporval process (PAP) - Flexible delivery schedules |monitoring (LPSM) for lecal manitoring (LPSM) guality, procurement and
including required tools - Standard logistics protocel  |and global suppliers - Early supplier involvement  |incoming goods
- Elimination of waste - Measurement through sites |during selection and - Launch activities deeper
production approval process  |focusing on quality
2. How to recognize supply disruptions at an early stage? |- LPEM - Early warning system - PAP/FAI - Early warning system - PAP/FAI
- Early warning system - Back order meeting - Early warning system - Back order meeting - Early warning system
- cross functional teams - Advanced quality planning - cross functional teams - Advanced quality planning - cross functional teams
and excecution and excecution
3. How is SRM linked to the corporate strategy? - Group, division and partof | - 5PMin PROC as part of the - Part of site management - SPM in PROC as part of the - Part of site management
site management site general management - In Site Continous site general management - In Site Continous
- In Site Continous team or in logistics Improvement Plan (SCIP) team or in logistics Improvement Plan (SCIP)
Improvement Plan {SCIP) - Escalation = quick actions - Escalation = quick actions - Depending on outsourcing
- Top Management attention | - Part of the Balanced Score - Part of the Balanced Score  |activities
necessary Card (BSC) of site Card (BSC) of site
4. What are the values and policies on SRM? - Detailed in terms of - Facts based - Openess - Transparent -Transparent
measuring performance - Fairinternally and - Fair - Fair - Fair
- Fair externally - Pro-active - Preventive - Preventive
- Preventive - Partnership and long-term - Logical - Logical
- Logical supplier oriented - Improvement focused - Improvement focused
- Improvement focused - In the event of contineous
malfunction change of
suppliers
- Corporate social
responsibility
5. How is SRM organized? - Part of the site management | - Within procurement as - Procurement Director - 0Own head in proc - Part of the site management
team separate function or by the - Commodity specialized SPM | - Commodity specialized SPM  [team
- Reperting to CEQ via division |line buyers employees employees
and group - ldeal world: single pointof | - technical/commercial focus | - technical/commercial focus
contact
6. Who is responsible for SRM? - Supplier perfermance within | - Within procurement as - Supplier perfermance within | - Supplier performance within | - Supplier perfarmance within
Procurement separate function or by the Procurement Procurement Procurement
line buyers
- Ideal world: single point of
contact
7. How are information systems used for SRM? - WEB tool like in other sites | - Central tool - WEB tool - WEB tool - SAP and Web based
- Suppliers can see their own | - Forecast models and trend - Suppliers can see their own | - Suppliers can see their own [methodologies
values and have to confirm analyses are crucial values and have to confirm values and have to confirm -Suppliers can see their own
quality actions or on-time- - Focus on quality and delivery|quality actions or en-time- quality actions or on-time- values and have to confirm
delivery - minimum NCGs & OTD delivery delivery quality actions or on-time-
- Ideally WEB based delivery
8. How is SRM performance measured? - Soft and hard factors incl - Soft and hard factors incl - Soft and hard factors incl - Soft and hard factors incl - Soft and hard facters incl.
Innovativeness, willingness te [Innovativeness, willingness to [Innovativeness, willingness to |Innovativeness, willingness to |Innovativeness, willingness to
introduce lean methods etc. introduce lean methods etc. introduce lean methods etc. introduce lean methods etc. introduce lean methods etc.
9, What are the key performance indicators (KPI) for SRM? 1. NCGs/Fied errors 1. NCGs 1. NCGs/Fied errors 1. NCGs/Fied errors 1. Quality, serial und field
2.0TD 2.01D 2.01D 2.01D quality
3. Financial analysis 3. Field performance 3. Financial analysis 3. Financial analysis 2.0TD
4. Reaction time (8D reports)  |4. Reaction time and flexibility [4. Reaction time (8D reports)  |4. Reaction time (8D reports)  |3. Financial analysis
5. Other factors 5. Other factors 5. Other factors 4. Reaction time (8D reports)
10. How are SRM activities adding value? - Qualified people help to - Focus on value added - Qualified people help to -Qualified people help to -Qualified people help to

add value threugh preventive
measures and activities
- Contact to suppliers

processes
- Elimination of waste
- Lean processes
- Qualified people

add value through preventive
measures and activities
- Contact to suppliers

add value through preventive
measures and activities
- Contact to suppliers

add value through preventive
measures and activities
- Contact to suppliers




-221 -

Appendix 4: Phase I question list for research questions validation

Undversity of Gloucesiershire Doctorsie of Buslness Adminisiration (DBA)
Marc Helmald
Inberview Cugstions: Hame;

Funciion:

D

What ar the best-practics alamants and development steps of SAM In mandachEing companies in e
Eusropan iranspodtation industry?

What are the risk lactors causing supply chain disnagtions for manulacturing companies of the transportaiion
sacior in Ewropa?

How ¢ Supply chain disiuplions be anticipalsd, managed and prevented?

How can suppy disturbances and disnuptions by avolded at an early slage by mears of SRMT
How 1o recognize supply disruplions al an sarly slage?

How ks SRM Bnked B0 e corporate strategy and inbegrated in corporale managament??
Wihat ane b values and polcies on SAMT

Heow ks SRM cegansed?

Wiho is responsibls for SRMT

How are information systems used ior SAM?

oW s SR paroemance measied T

What an f Kivy parformancs indcators (KP1) fos SRM?

How are SAM activiies adding value

Addiional aspacts which have to be taken infe account
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Appendix 5: Phase II question list after adjustment of research questions

Uiy irairy of Clousaitrhire Dhzctaemn of Busineds Adminisnion DEA]
Marc Helmokd
I v bw CUESTIoNS | Marme

Funstin:

Duasge:

L Vi A e Deliely, policies Bl vilugd of yoor SR Whai i your scheol of Thought i bema of jupply
fefuniaricl, Ui, COLMEGY Mg, IERItiL OF BUDEH NEtwiricl i SOmplia SORGNGS By Tl vibapdn

o Whal e Do rk faclon CBUSING Supply chain dengiord ke manulackeing compans of the
trmresporiabion sacior in Eurcpa? Can you Qe aEmmples 7

M. How can supply chain GrrupBonds D cpaied, managed and prevented? Can pou gre dampis?

i, Wral are the besl-practios slemants and development sieps of SEW in mardacheing companss: in the
Enapadn armporiation mausry™ Can yis i s ampied

1. How can supply Gisturbances and dsnuphions by svouked al an sary $age by means of SAM?
2 How I ecogride supply dRIERCRS 8 an Sary sage?

3 How is SAM lniked b0 the COpOMe Strategy and integrated in CONPORate Management?

4 Wral are the values and policies on SAMT

5 How b SAM epanied Y

E  WRO B repongibls bor SRIEY

7. How an information systems used lor SAMT

& How is SAM pariormance measuned

% Whal are the key parformance indcators (KPT) for SR

10. How are SAM actvities adding vaiue™

I ol B ou 2 i, ARl WS vl (B hiedl, Wil WOl Ol Tim ) T MGEE IMEOnand Bapact?
ADALCNE BRLECHE Wil Ty 55 Db Likodn 00 MCSimart

Univirdity of Gloutiitihire Drectedinte of Busifads Adminiistion |88
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Appendix 6: Bombardier Procurement guide 2011

BT Procurement Guide 2011

GRP-20-25:00:005250 revit
Beriin, April 2011

Optimise our supply chain and actively manage our risks
Supplier Integration Management

Improve Nawless sxecution by
Segmentation of Supply Base and focus on key suppliers
Management of supgly chain risks and performance
Impéementation of standard approval processes
«  [Refreshed commodity sirategies
Support develepment of iInngvative, environmentally consclous products by
Expand BT's CSR standards on main suppliers
+  Establish strategic parinerships with suppliers
Work out supplier development plans

BT
o Se— Supplier Integration Management
Inneaben st
Comman RAD pojects Sirabegic Supplier Management
TM
sz Supplier

Relatienahip

M i Development
NGCE, TR
QAR
GTE, LTHA, Col

Master Vendor Managemsn?
Flinvirs -Pariormang s Managaman! - imgiivemint
ta Mg Bupply Base Management | Vendor Management

) BOMBARDIER
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Appendix 7: Case study questions in Phase III

Lnikia ol Gloucastarshirg, Mare Halmosd Daciid i Businass Adminkstralion
Inie e bew Cluestions: Haim:
|i|'|-0ﬁ|l1b'l-:l
CASE: [Fume thoan:
Date:

CASE STUDY APPROACH (PATTERNS MATCHING)

1. How i4 SFM integrated into the coporatis sirabgy? Wihy?

Wihy did you apply thase criteria?

Wha has been invohvad Inthe selaction precass? Why was the supplier
How i the co-operation wilh the supplisr?

Wihat is the level of supply chain (tier 1, 2 and ) visibiiny?

e BT S R S

W/ i [ e Bl o st ransparency

= e

10, What quality periormance indications are measured on quality? Why?

11. D you have giobal saumcing activiies? n in what areas ? What regions?
13, Do you have a clairns Management? Why? How does it look le?

Any additional aspeds of Impotance for this research?

£ Howis SR organized? Why? Based on whil cileria was the supplor selecied?

W hat is the level of B28 collaboration? What systems ane usad in which way? Why?

How do you procesd risk managemant? Ara thana contingency plans available?
Hiow are demands scheduled and how B producton kvaliad out o Bhe supplier?

11 'Wha is the axtant of logistics aglity? How many changes do you hava? Why?
12. How i3 e supplier rained i undarstand the cusiomer specilics in terms of SRM.
Whe i dodng the training? Whit areas? Do you know 1he axpeession laming ofgant ation?

bl
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Appendix 8: Patterns matching results from Victall case in Phase 111

key commeodities.

Victall case study
SRM Eeimpll:in of = L:-. eil =
best practies and patterns est practices and patterns of matching
Corporate strategy Integration of SRM into corporate strategy and corporate management. Corporate objectives inchiding
hard and soft factors exist and are contimally measured
Organization SEM is mtegrated meo core procurement and logistics fimction. There are only few mterfaces to the
suppliers.
Supplier selection Supplier selection is executed systematically through commodity strategies on the basis of audits and
qualification. Case-by-case early suppber ivolvement and long-term strategies,
Supplier co-operation Collaboration throughout the supply chams. Partial mplementation of lean principles at supphers for

Supply chain visibility

Usage of web-based and customized systems to monitor shipments and imventories in supply chain.

BB collaboration

Collaboration across multiple processes across 2 to 3 ters.

>

!
.P.,.b...

support home base organization.

Cost transparency Detailed open-books policy on main category level. Jomt cost optmization workshops.

Risk management Managing supply chain resiience to rk-related events on tier 1-3 level.

Demand scheduling and production Apphcation of lean principles. Pull system in place, but atonomous and separate production systems. ‘_..
system Inventories covered through VMI or smart logistics concepts.

Supplier quality performance Monitor (weekdy) and visit suppliers on a systematic basis. Proactive actions and follow up activities, .
Supplier academy Needs and training nternally avadlable. Suppber development and coaching on a case-by-case basis. A_" .
Global seurcing SRM pursued by SRM managers, Case-by-case involvement of other finctions, LCCS offices

Claims management

Supphers are clamed in a systematic way. Performance i measured based on specific and neutral
critenia, .2 meoming quality or on-time delivery; contractual governance s avadable.

Level of confirmation or disconfirmation

Full confirmation:

i of SRM best practices through case study anavlsis

Pattern matching technique shows fill confirmation

Partial confirmation (additional comments)

Pattern matching technique shows partial confirmation

> @

Pattern matching technique shows no or only partial confirmation
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Appendix 9: Patterns matching results from Jupiter case in Phase III

Jupiter case study

SRM
best practies and patterns

Description of
best practices and patterns

Level
of matching

Corporate strategy

Integration of 50 into corporate startegy and corporate management. Corporate objectives inchiding

hard and soft factors exist and are contmmally measured.

Organization SEM is integrated into core procurement and logistics function. There are only few interfaces to the
suppliers.

Supplier selection Supplier selection i executed systematically through commodity strategies on the basis of audits and
qualification. Case-by-case sarly supplier mvohement and long-term strategies,

Supplier co-operation Collaboration throughout the supply chams. Partial mplementation of lean principles at supphers for

key commodities.

Supply chain visibility

Usage of web-based and customized systems to montor shipments and mventones m supply cham.

B2B collaboration Collaboration across pmltiple processes across 2 to 3 tiers,

Cost transparency Detailed open-books policy on main category bevel. Jomt cost optanization workshops.

Risk management Managing supply chain resiisnce to rik-related events on tier 1-3 Jevel

Demand scheduling and production Application of lean principles. Pull system applhed, but antonomous production systems. [nventories
system covered through VMI or smart logistics concepts etc.

Supplier quality performance Montor (weekly) and visit supphers on a systematic basis. Proacthve actions and follow up actnities.

Supplier academy

Neads and traiming nternally avadable, Supplier development and coaching case-by-case

Global sourcing

SEM pursued by SEM managers. Case-by-case ivobvement of other finctions. LCCS offices
support home base organization.

Claims management

Supphers are clamed m a systematie way. Performance s measired based on specihe and neitral
clend, ¢ meommg qaabty of on-tme delvery; contractual governance i avallable.

Level of confirmation or disconfirmation of SRM best practices through case study anaylsis

Full confirmation: Pattern matching technique shows full confirmation .
Partial confirmation (additional comments) |Pattern matching technique shows partial confirmation ‘
Disconfirmation: Pattern matching technique shows no or only partial confirmation X
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Appendix 10: Patterns matching summary

S ekl Vietall Jupiter Confirmation,
SRM Description of disconfirmation and
R E—— best practices and patterns Level Level refinement
P P of matching | of matching

Corporate strategy Integration of SRM mto corporate strategy and corporate management. Corporate objectives mchudng oot

hard and soft iactors exidt and are contimaally measred . .
Organization SRM is mtegrated w0 coe procurement aad logistics fiinetion . Thede exist anly few mberfazes 1o the :

Confimeation

Supplier selection Suppler sekction is exeouted systematically through commeodity strateges on the basts of mudits and . . oot

cpaalification. Case-by-case emly suppher ivobvement and long-term stralegies.
Supplier co-eperation C cllsboration throughout the sopply chains. Partial mnplementasion of bean principles al sqpphers for ;

ke commodities. ‘ . Skt refinement necessary
Supply chain visibiity LU'sage of web based and customized systems to monitor shipments and wventories @ supply chan. ’ ‘ . b

.
BIB collaboration Collaboration across ematiple processes across 2o 3 ters, Disconfirmasion, partal
XAl A |
refmement necessary

Cost transparescy Detaded open books pabicy on mam category kevel. Jomt cost optemration workshops. . . eafemai
Risk management Memazing supply cham reslency to riak-related events oa Ber 1-3 levels ‘ . Sight ref o
Demand scheduling and Application of lean principles. Pall system, but autosoemous production systems. bventones coversd : g
production sysiem theough VM or sman logisties concepls #e ‘_-. "' e e
Suppler quality performance Mondtor (weekdh) and visit ssppbers on a systematic basis. Proscths actions and follow: op actities. . ‘_. . Stghire N—
Supplier academy Needs and waming intemnally avadable. Supplier development and coaching case-by-case. ‘ ‘ Ref e
Global sourcing SEM porsaed by SRM managers. Case-by-cate mvobrement of other fmctions. LCCS offices . eefirmat

support bome base ofganization. na
Clains Management Supplers are clamed = & systematic way. Performance is measwed based on specific and neviral . cefmat

rieria, €., o qualty or oo-tm: delvery, costractual povernance o avadable
aeel of con irmatios or discos rmatios of SEM best fhrongh cas
Full coefirmation’ Pattern matching techeie shows fll confirmation .
Partial confirmation {addtional commet Pattern matching techmiqae shows partial confination
Disconfirmason Patters matching techeique shws a0 of oaly patal coafirmation X
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Appendix 11: Best practice model in SRM

Corporate strategy

—

Organization
g —

Supplier selection

—
Supplier co-
operation Biggest gap - priority
Supply chain
visibility —
B2B collaboration

—
Cost transparency

—

Risk management
Biggestgap - priority

Demand scheduling
and production
system

Supplier quality
performance

Supplier Academy

FiE

{ UV URT AN

Global sourcing, Asia

Biggest gap - priority
/Eastern Europe ggestgap - [ A

|

Claims Management Industry best practice

Dualsource paradox

.

Qualitative
investigation of
supply chain
discrepancies
-
Step 1 Step 2 Step 3 Step 4
SRM SRM SRM SRM
Self assessme_nt & priorities objectives & implementation
gap analysis action plan & improvernent

Where are we in SRWI? Where do we need to be?

How do we achieve this?

Where did we arrive?

+ define SEM priorities

+ determine what priorities
contribute to the
organizational s objectives

+ assess maturity lewvel in
each category
+ identify best practices

+ set objectives and
timing

+ detailed action plan
+ determination of
measurables

s implementation of
action plan te benchmark
+ verfication of action
plan implementation
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Appendix 12: Phase I: Extract from question list from candidate 1
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Appendix 13: Article extract from SCM Magazine

Melacr Halmeold, Boonibander Troupostation

Summanry

b prrposs of Tus paper i be eadlowr Her meeds o gpply

o frampler [om ol for deodopmyp sdnal pop-

ply mebwerks 0T wa befumwd by pevmas experly from:

imedaslry emd acadrmis Ral mommd sapply nelaork
wrse podathly showoey ol oof mow adding nalur acfimdin
m orviarn proorss sheps dur e sroere o cosily supply dismg-
fiens v ool peers. Thar paprr sl Br Ralpfial be acadoesos and
Fraehifever s werk otk il soply netwenks e daeedu
relatamnkiy muapenen! (SEAM mad wlh owres! purdasmg
and SR srachvrs Fioduced “H'hf'ﬂl:l: drplhs bead nda-
malizally » Epher dependraoies m suppliors ol seply Bl
weoriy. Alfheuph murarrus compenes alrasdy Erboduond L
npnivaes supply chars. Las peincipler sl be a mbrgead par?
of the pirafoger mgplar mansperaml Companirs an Hhup dif
Jerecinaty amd puse the opede coer St competiters. Shulws and
eyl dafe show fhal fhe sl of lars provesses U the mpe
Fiy mefzerk lead b speficen! edoenizges o demr of quahly,
ea? el dnl ey pe ey

Upstream Supply Chain Management

Launch Managennent .

Launch Management —
Lean Principles in the Strategic
Supplier Management

spgrarated a brage ameant of rk coensderably fowards the
upatrsaen aapply duin. The pichise shewrs the supply chaen
inthe aosa of rupphers and castomens:

Thiz tact & abe emphassed by Hendncla & Snghal
(2008, wise sdentifed dut snteprioes withou! opsepSonal
sladk andd medundancies @ their papply dhains. expeniencs
megatve modk siice They dhowed in the qooted sctcle
ther tremreencd eas Empacts of supphy chaa risk on
siock prioe peatormarce and shanetolder valos. Their chad-
i e tht such drnspmees can Jasd b o sbneemad sed
p:iunhmdn‘im-lﬂprm Ther fypucal challenges and
s rarsed o B hh'.d‘unmri:r:lu’ulu’::ﬂ
Ediss amangst oifvers the iollowing impertent qosstions
8 How o avoid supply disraptons trough supplisr mar-

Tlm-'l!

B Hoaww ars supplisr panerork sctivites sdding valus®

B What v cntizal sucoess factons of keawtng supply net-
works!

Serveys and enpincal data poink ot thaet e ix sl a
g3y T practce, the mole of SFA and the apphoation of e
o iy primciebis o sudnolyyee supedy nebweorls [Duse)
Falmald 20¥]

Walue addmg actnities cenzist @ musy compane: of
shzent 20K} peresnt. Original sqpepemest mormfscbanery

Az a pesuls, 'upph:'rla-hnr-
ship munegemeet [SEM) and
supplser rrtwork manspement

e

harve bavome moTe spertsy @
periphasal busingss sseas With
the mereared dependency on

[

supplisr netwecks &2 dhown m
Fapare 1, companiss have alue

Figure 1: Wpstream Suppdy Chain Mansgoment

Biakiur Comaond bt lblnE BIJZ0O0 E
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Appendix 14: Supplier evaluation (PASE)

. Supplier Evaluation Criteria's Date: 151.2008
Panasonic
PAS Europe Page: 1oft
Main Criteria Sub Criteria Rating Points (max) Remark (tim. / respons.)
1QC Lot out ratio 5= 0Lotout 5
0=1and more
Okm rejects 5= 0 rejects 5
0= 1 and mare rejects
10 = in QTA target
9= by 10% out of target
8 = by 20% out of target
7 = by 30% out of target
6 = by 40% out of target
Actual PPM vs. QTA 5= by 60% out oftarget o
4 = by 60% out of target
3 = by 70% out of target
2 = by 80% out oftarget
1= by 90% out of target
0= by 100% out of target 5
3 = within 1 working day '§
= viithi g 2 PASCZ 104
Initial Response ? W'i:m i wutm :ays 3 g
1= within J working day
QUALITY within 3 working days 20 4
0=up to 3 working days E
3=intime z
— <]
& completion 2 = 1 working day delay 3 =
1= 2 working days delay
0= up to 2 working days delay
Repetion of failures 5= Mo 5
0="Yes
RIE, Al (C suppliers); Weekly con-call (B suppliers), Stable or |1 = Yes 1
decreasing monthly PPM trend (A AB suppliers) 0="No
Certificate of conformity (A,AB,B,C suppliers) ; - ;es 1
=Ho
In-process and OQA data (A,AB,B,C suppliers) ; = :93 1
=HNo
| 1="Yes
mprovement plan (A AB,B.C suppliers) 1
0="No
5= 0 field rejects
Quantity 8D reports per month (Field rejects) 3= 1field reject 5 PASE S04
0 = more than 1 field reject
P bil 1=
rice stability _
-keeping stable prices during FY 3 — very good
compliance vith CD 2= good
-proactive of CD Roadmap |1 = acceptable
0= bad
Technical changes 2 = good
Cost Discipline -Suitability of Costupidown for changes |1 = acceptable 10
-Tech. Changes plausible & acceptable 0= bad
Price transparency 4 = outstanding
-Transparency of calculation 3 = very good
-Supplier willing to do "open book” B 4
= goo
policy "
- Cost Increments detailed and 1= acceptable £
plausible 0= bad S
_ £
Pro-activity with regard to CD ideas, 5= ©
- Generation of ITA KONA ideas 4 = very good =
- Optimization of Product Dy 3= good 2 PASE Advanced
cosT - Production Transfer 2 = acceptable 5 g Furchasing
- Tool Optimization 1= bad o
- Red. of Logistics Cost - py—— T':u
VE activities ~very ba 10 5
Contribution to PASE cost down |5 = outstanding ]
activity |4 = very good
- Results of Cost Down Activities 3=good
- Proportion Expense - Result = b
- Initiation of CD Ideas, Workshops etc. [y o
- Implementation of CD Activities
0 = very bad
Communication and co-operation 3= good
- Availability of contact persons 2 = acceptable
c | - Adherence of dates/Reaction time 1= bad
ommunication an
- Openess and flow of information -
Co-operation a 0 = very bad s
Flexibility in negotiations 2 = good
- of making 1= ptabl
- Speed of Negotiation and Decision 0= bad
20 = 0-1 day delay e
On time delivery 10 = 2-3 days delay 20 *g
0=4 and more days dela E
5= all required documents attached to shipment (correct PO #; P/N; all necesary data for customs formalities; ©
bar code where is required: no +- qty) 2
Logistic nonconformities 2 = missing correct documents for customs formalities and receiving activities g 35 H ﬁ:ﬁﬁimm
0= QTY +/- missing PO; P/N; country of origin; Terms of delivery g
VMI (consignment stack; JIT deliveries) 5=vyes 5 B
in case Panasonic requested 0=no Tju
— withi =
Co-operation (on time response) 5 = within 2 days ] w
0 = after 2 days
TOTAL" 100
- Missing 150 9001 5 PASCZ
Additional Missing 1SO 14001 5 |Evaluation Purchasing
Adjustments *;  1S0/T$16949 certified "5 every 6 months [Planning
Critical customer quality problem A0 QA
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Appendix 15: Summary of interviews from Phase II (I-IV)

1 2 3 4 5
Doctor in Busisess Administration (DBA)
Phase IT interviews summary Siemens MELCO MAN BMW PCS
L |What are the beliefs, policies and | - Collsborative and - Keiretsu supply networks | - Collaborative and - Collaborative and | - Collsborative and
values of your SEM? What is your  [keinetsu supply networks  |for majority of systems | Keiretsu supply networks | kefretsu supply networks  [kednetsi supply networks
school of thought in terms of supply |
petworks, i e. collaborative, keiretsu |
or supply networks as complex
I |Whatare risks and causal factors for |1. Global chains 1. subsugplier issues 1. Global supply chains | 1. Nanural disasters |1. Globalization
supply dismuptions? |2. nsolvencies 2. Globalization 2. subsupplier issues (earthquake Italy) 2 Turmoil
3, Disasters 5. Disacters, floodsor | 3. Quality issuss 2. Insolvencies |3, Quality issues
earthquakies (Fulushima) 3. Global sugpliers '
M. |How can supply disruptions be | 1. Global accessibale 1. Close and permanent | 1. KPI 1. Dual sourcing |1. Concurrent launch
anticipated, managed and prevented? Imummu system monitoring, based on 2. Stable design 2. Active launch 2 Monitoring system
2. KPI (hard and soft) suitable KPl 3. Early involvement managemet |3, Close ties to suppliers
3, Strategic focus 3.5RM
[V, |What are the best-practice elements |1 Partnerships and long- | 1. Manage total business | 1. Global network and 1. Dual sourcing (1. New SBM approach
of SEM m mamufacturing comparies |term focused (360 degress) global offices 2. Back office and fromt |2, Strong relationships with
in the European iranpsortation |2. Global web-based tool (2. Measure and shaps 2. Task forces (proactive  |office ke suppliers
industry? for supplier performance | supplier performance and reactive) 3. Global network and
|3. Exchange of personne] (3. Keiretus relationships, in lobal offices
6 7 8 ] 10
Doctor in Basiness Adminisiration (DBA) Train
Phase [T interviews summary IF Thales Manufacturer PASE Alstom
I |Whatare the beliefs, policiesand | - Collsborative supply | - Collsborative supply | - Collabosative supply | - Keiretsu supply networks | - Collaborative and
values of your SRAM? What i vour [networks nefworks nerworks keiretsu supply networks
school of thought in temms of
supply networks, i.e. collaborative,
keiretsu or supply petworks 25
. |Whatare risks and causal factors |1, Globalization 1. Globalization 1. Globalization and 1. Global & complex 1. Global & complex
for supply disruptions? 2. Arab spong 1, Polical issues and intranspanent supplychains |supply chams supply chains
3. Quality issues conflicts in Afnica 1 Dnsasters 2. subsupplier issues 2. subsupgplier issues
3, Quality jssues 3. Quality issuss 3. Disasters (flood) 3. Disasters (flood)
4. Technical discrepancies
M.  |How can supply disuptionsbe | 1. X-fumctional supplies | 1. SRMKPls 1. Realiable KPl 1. Strong ties (Keiretsu | 1. Evaluation/trend analysis
anticipated, managed and evaluation at sites 2. Early launch 2. SCM vasability 2. Synchronized production | 2. Active laonch
prevented? 2. Mogitoring system managennt Systems management
3. Regurlar monitormg | 3. SCM wisibilit 2, Global SCM visibility  |3. Drual sourcing
IV. |What are the best-practice elements |1. New SRM academy and |1, Supplier selectionat |1 Selection af early stage |1 Selection at early stage  |1. Supplier evaluation
of SRM in manufacturing leaming organization carly stage 2. Alliances with key 2, Alliances with key system (Q-C-D-SF)
comparies in the European 2. Stromg relationships with | 2. Strong relationshaps with technology technology 2. Stroag relationships
tranpsortation industry? key suppliers key suppliers 3. Global supply networks |3, Global supply networks |3. Strategic alliances
3. Global qualification | 3. Global supply networks |beyond tier 1, 2 & 3 bevondtier 1,2 & 3
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Appendix 16: Summary of interviews from Phase II (1.-10.)

I 1 2 3 4 5
Specific guestions Siemens MELCO MAN BMW PCS
1. How 1o avoid supply disruptions 1. Evabaation system 1. 360 degrees from the 1. Supplier assessnents 1. Dual souarcing 1. Evalation and performance
through SRM? 2. Early involvement of Leginming of projects 2. Jodmed Bunch management |2, Task force with from office |system
2. Clear tier

suppliers
5. View beyond tier 1

one
3. Responsibility of tier ones
Tor their upplier nsanagenent

2. Enrly imvolvement of
= 4

3. SCM visibility

2. How 1o recognize supply dismaptions | 1. Evabaation system 1. 360 degrees from the B ion and 1 an<d B ‘and performance
at an early stage? 2. Earty involvement of beginming of projects systens systemy system
supplicrs 2. Clear e 2. vasdls 2. Supplier visits 2. Early Envolvement of
5. View beyond tier 1 | suppliers
3. SCM visibility
3. |How is SRM linked to the corp 1. Part of 1. Closely lnked to corporate | 1. Closely limked to corporate | 1. CPO 1. Closely Enked to compomte
strategy? besared arct 2. Objectives in BSC board and management
2. Objectives of SRM i BSC |3, In misshon, vishon 2. Objectives of SRM in BSC
4. Wihat are the values and policics on |1 Standardized systems [ P 1. Camoge 1. 5 P 1. dardized p
SRM? (2. Part of corporale stregy 2. KP1 2. KAIZEN 2. KPPl 2. KPl
3. B2B systems must be 3. Early supplier invelvement (3. BIB sysiems must be 3. Easty supplier Ervolvement | 3. Early supplier Envohement
| sophisticated 4. KALZEN attitude |sophistcated
4. kearsing organaration 4. OFEAIRE AT

5. collaborative approach

T [How is SRAM organized? 1. Procaremen 1. Procizement 1. Procusemsent in
2. Strong relationships through facturing sites
PrOCuETeIent 2. Task force
& Who is responsible for SRMT 1. Procurement 1. Pro (im lap 1 1. P 1. Procurement
Konsbad-buk
7. |How are information systems used | 1. Web-based tool accesible |1, Web-based including tier |1, Web-based 1. Web-based 1. Excelbased
for SRMMT? Fromm all functions 2.3
B.  |How is SRM performance 1. monthly via B2B welkbased | 1. Realtime basts 1. Feal-time basts 1. Reaktime basis 1. Paper-based: monthly or
mensured? ool 2.2, © and I - also based on kess for sebected criteria
2. Q-C-D-SF-Technology experienee of suppliers
9. |What are the key performance 1. Craality 1. Cuality 1. Crality 1. Quality NCOUField defects - | 1, Quality NCG
indicators (KP@) fior SRAMT 2. Detiverylogistics 2. Deliverylogistics 2. Cost [ financial perfomaance |also soft factors 2, Onethne delivery
5. Technology 3. Technology 3. Logistics 2. Onetime delivery
4. Cost 4. Cost 3. Innovatiness
10, How are SEM activities ‘ﬂdihs 1. Customer satisfaction 1. Customer satisfaction 1. Custonser satisfaction 1. Integral part within BAMW, 1. Partially adding vahee
value? 2. Elinsination of waste 2. Elmination of waste 2. EEmdnation of waste therefore adding vahse 1o key
3. Customer s wiling o pay, 3. Custonser s willing 10 pay, | processes
or not willing to pay for supply or not willing to pay for supply
re——— IE———
6 7 8 9 10
|Specitic g Thales Manufacturer PASE Alstom
1 How to avoid supply disruptions. 1. Evaluation and performance | 1. Evalation system 1. Evahsastion system 1. Evabaation and performance |1. Evaloation system
through SRM? system 2. Early supplier ivohement |2, Easly supplier involvement  [system , based on hard KP1 | 2. Early suppler imvolvement
2. Early invohvement of 3. Concurrent engineering and 2. Early suppler imvolvement
milestones: 3. Keiretsu approach for key
3. SCM visibdlity modules:
4. Strategic alances 4. VMI (European-based VM1
2. How to recognize supply 1. Evaluation and performance | 1. Evalation system 1. Evahumation and performance (1. Evahuation system with 1. Evaluation and performance
disruptions at an early stage? system 2. Contingency plans system trends system
2. Early invohvement of 3. Dual sources for “golden 2. Early mvohement of 2. Early involvement of
supplers parts™ suppliers suppliers
3. SCM visibility 3. SCM visibility 3. SCM web-based prortal
32 ic ali
3. How is SEM linked to the corporate | 1. Member of board inchading | 1. Part of the strategy 2 Strategy in SRM 1. Corporate focus of SRM | 1. Closely linked to corporate
stratezy? (departments and objectives 2. Top management sapport board and mamagement
2. Objectives of SEM in BSC
4. 'What are the values and policies on |1. Standardized pr and (1. dardized L dardized p and |1 dardized eval 1. Om afl levels represented,
SEM? ool 1. KFl tools systems group and sites
2. Part of corporate strategy | 3. Early sapplier mvohvement |2, Pant of corporate strategy | 2. KPI
3. B2B systems must be 3. B2B systems must be 3. Early suppBer imvolvement
sophisticated sophisticated 4. KAIZEN attitude
4. leaming organization 4, leamning organi; 5. C iomn to
5. How is SRM organized? 1. Puschasing 1. Procurement 1. Procusement 1. Purchasing or logistics 1. Procurement
2. Strong relatonskips theough
procarement
6. Who is responsible for SRM? 1. Procurement 1. Procurement 1. Procurement 1. Procurement 1. Procurement
7. How are information systems used  |1. Web-based 1. Web-based 1. Web-based 1.Excel-based 1. Web-based
for SREM? 2. Portal for supplier academy |2, Sophisticated B2B systems
for tier one Jevel
& How is SRM performance 1. we+18b-based protak real- | 1. portal through intermet 1. Excel based - only if 1. Excel-based, monthly basis |1. Excel based - onby if
measured? tme basis business criticality is there, ‘busmess criticality is there,
quarterly m QBR. with quasterly in QBR with
9. |What are the key performance 1. Quality 1. QC-D-SFH 1. Q-C-D-SF 1. Quality, hard and soft 1. Qraality, hard and soft
indicators (KPI) for SRM? 2. Cost 2. Deliverylogistics 2. Deliverylogistics
3. Logistics 3. Cost 3. Cost
4. CSR 4. CSR
10.  |How are SEM activities adding 1. Customer satisfaction L. Driving sappliers to 1. SRM to be set up 1. Customer satisfaction 1. Customer satisfaction

value?

2. Elimination of waste

3. Customer is willing to pay,
\or not willmg to pay for supply |
disruptions

customer goals, therefore
adding vallae
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Appendix 17: Case study approach and sequence

/ What are the schools of thought in terms of supply networks? \
What are the risk factors causing supply chain disruptions?
How can supply chain disruptions be anticipated, managed and prevented?
What are the best-practice elements and development steps of SRM?

in manufacturing companies in the European transportation industry

semi-structured
interviews

systematic literature
review

Catalogue of uniform best practice categories

in manufacturing companies in the European transportation industry

Victall case (China) Jupiter case (Denmark)

e M e g e e e M e g st

ywpr| TR

ket e el ot v

T e B gland | == swld | v

Patterns matching of best practice elements in SRM
in manufacturing companies in the European transportation industry

Refining and development of best practices in SRM
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Appendix 18: Best practice elements in SRM

Corporate strategy Focus on cost reductions and on- Key performance indi Integration into cotporate 2 0 COTpora
time delivery. (KPT) and supplier o obj meludmg hard and ob
onhard mnd soft soft on and visicn.
availzhble.
Organization . A]l SEM mtzgrated mto logistic Partially mtegratzd m paralle] to Integration of all SRM zctivitias
procursment and quality corz procursment and logy to singlz pomt of contzct (SPOC)
r=_pcn_ﬂ:1= for :u1,1,h=r:. fimetions. Izny mter fimetion . Few mterfs to :ul,l,lﬁz.
Supplier selection Short-term and medium-tarm Case-by. arly supplier Jointand long-term strategy (3-3
sourcing decisions mchude hard | mvolvement and long-term
and soft factors. strategies.
Supplier co- Dayto day busmess without any Collzboration with supphers en | Cellsborative supply chams mnd s znd
. 3 ollzborztion with 2 v-case b parttzl mplementation oflezn y
operation supplisrs. principles 2t supplisrs. production and quality svstems.
Supply chain No visibility technelogy y Visisbility
visibility tiers 1 & 2 supply chams to tier 1.2 & 3 supply chais to
- menitor shipments and menitor shipments and
mvantorias. mventorias.
B2B collaboration Collzboration across | procsss Collzborztion _ud

Cost transparency

Onzprics mcludmg svervthing.

Detzilad open-books policy on
main 2E01Y lex 1 f mt cost

Itzmized open-books pelicy on
2l Cost eptmization

Risk management

Concernad zbout supply chain
iliney but ne zction.

ontier 1 level

available.

2. Training for SEM

zvzilzble, External needs visible
Supplier development and
coaching case-by-case.

Demand scheduling Schedulmg sccording to demand. Scheduling m Ime with Application of l2an prmeiples. Pull svstzm =nd spplication o

d ducti Pull system, but sutenemous lezn princt Synchronization
and producton production svstems. Inventories with supply cham. Low
svstem covared through mventoriss.
Supplier quality Tonttor (menthly o less) :n:l Monitor (weekly) Monttor (rzal tme basz) and

) visit suppli=

performance Prcacm'e actions. model. Pro-zctive zctions.
Supplier Academy Trzining neads not systmatically Intemal trzining naeds s znd trzining imtams Development and trzining naeds

int=n=_1.1j.' md er-;tem;]h‘

Global sourcing, Asia
/Eastern Europe

SEM not systematically pursued for

global suppliers.

SEM pursued by procursment
ot supplisr quality related
departments..

SEM pursued by SEM managers.

Case-by-case mvelvement of
other functions.

Claims Management

Rarely claim =

Clam suppliers
quelity and delivery
performance messurad.

Clam supplists m
way. Performance me
contractuzl goveman,

Dual source paradox

Conductmg ri

place.

done, duzl sourcing str
selectad componend

Maturity level

Quama tive Rootezuse analysis rarely doms;
investication of sntdons by procursment or
£ : SRD_PI zted fmetion. doneby procursment or SEM
supply chain related function with related g plan ul shle before =u1,1,11=r
discrepancies fimctions. fimetional tezm m place, selzction. Cross-functional team.
~
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Appendix 19: Phase II: Extract from question list from candidate ZF

Univarsity of Gloucestershine

University of Gloucastershire Doctorte of Business Administration {DBA}

Mare Helmald

I, Vihat are the belials, polcies and walues of your SRMY What is your school of thought in terms of
supply metworks, Le. collabora®re, koiretwu or supply networks as complex adapive systems
viewpoint?

T shms v & collabivah ﬁII'JFJﬂ.,(_,L, s Pl Wt
S=pply el T P“H'% ._.P{,mmh [ ]-J.H..Ll:-mw-
s 5~.|J|,3'7:| b m:l-\_-l-t-% ﬁ-l"P"—"n H-Jlu-n-aﬁnb
Gwoh YVl '-L‘-‘“W—Lvn"\!.l“—- O WO g ﬁ.-f_ku.l'i Ii,“_.LLu, Ll.ﬂ-l..ﬁf
Vi wrany Tead Tt yaoad Yo ti—‘*'-'\-*n:l.1:"*--!1.]'.K

LEI-E'_ -.'E-hﬂ..m"l-\n'-'-'l.ﬂj s

The 3 wojw ﬁ-bl'u.:_l—.; Cahn

e Liow s :
: {;’I‘J t::--.:,meL-* \rthL=5‘-T='5
@ h‘““‘hP*‘"ﬁ“\';'_;} + Dpamess
L}_) Eu';-"*ﬂul"ﬁwc;";rt mqun.:t_,lm-u‘t
S'PF‘L“" """“'1""'-':'"”35 ek E,u-cLa.h—rtJ\ ks L ¥ \l'tw}.
amoh = ohoshs éu.-ﬁ-h e -:YL;LL-G' HML-.:.I_LT-”J i
uLHHtﬂ-"‘-J foed welolvptavt comibawd ghiven,
Il What are the risk facions causing supply chain disruptions for manulacturing comparsss of the
traneporation sectar in Eunape’ Can you ghe exarmples?

Thae 35 o bk s cowsal Vet he Y 595

h‘.ﬂgnphwhi L B S 5 3l i1 ruthj
s +F a2
@ %ut—ta 3 lf_L,L.m.:_a-". W"f‘}
( : .'- 5% --x
'\.:':} _i'.-:r e ".Lh;}-\.l_ K- 'l""-. if .
UL-E!r- @ (o555 &+ «;.-d—n.:,hr.h copab.
¥ }Lul Eh L 1
Foeln

@) sastin (Girgeho)

Doctorats of Busineas Adminiiration (DEA)

=E

Hewed ofF S=pplav

ETHINEY]

2 (0 wimnba
Huf etudal of Ehoughl in bard of supply
adapive Systems vievwpoini?
for marufachwing companies of the

reried? Can you give esampkes?
rent tlops of SRM in moeufochsing
mmgles?

of SRM7?

of GRM7

rabe managemant

dnilu 1o This Grpan Eation T

ik, s tha most important aspact?

—

@ 1h-tn 1,3 :;I-'~-~5-L‘”"_;L:L ol $ha35
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Appendix 20: Phase I question list refining

Questionnaire before validation & amendment
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Appendix 21: Appropriateness of research questions

Questionnaire after validation & amendment
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