Contents

Part I Supply Chain Configuration Problem and Issues ..........cccceuuuee.. 1
1. Configuration 3
1.1 What is Configuration?............ccceecueiiiieninininiiieneseseeeesiese e 3
1.2 What is'a Configturable: SYStem . av et -
1.2.1 System and System Design COoncepts..........cccoeveverereneeeenne 4
1.2.2 Sources of Configuration...........ccoeeevueeienienienieenieeiesie e 7/
1.2.3 Impact of Public Policies on Configuration.......cc..swsssssssosessoss 9
1.2.4 Configuration Problems..........cccceeeveeviiiienieeniienieiecrieeie e 10
1.2:5:Confipuratioh Models c v mmnmmsrrms s 10
1:2.6: Confignration SOIULIONS .« wusaa s esissisammussssssssinssasasssssosssons 11
1.3 Why is a Configurable System Needed? .........cccccoevvieriinieniennnne. 11
1.4 Examples and Applications of Configuration.............ccccceveveveennen. 12
1.5 Key Issues in Configuration ............coceeeeeveeerieenieeiieniienieneeieee e 13
1.5:1 Coordination and SynchroNiZation «: . .sewssssssmssmnssnesmamsmin 13
1:5.2 Contlcting ODJEEtIVES < s svsasssuwsnosswsssns sovsssssmsvess Homasssasass 13
1.5.3 Complex NEetWOIK .....ccccceevuiiriiiiniieniieniieenieeeieeeieeseeesee e 13
1:5:4 Systeni V.atiation ‘OVEL ‘L 1IIE s essswssmanssinissmsisssssssssasosms 14
1.5.5 Push-Pull STrategies..........ccocersersueervecsrenarsonnisnsssnceseasssosaessasssass 14
136 Direet-t0=COnSIINET .mmsmeren oo s sssssammss 14
1S SIS SN G BINCR) s s vwssvas wstims amansnsssnsmsin iosisnmasns smiiomictoditinian 15
1.5, 8 Mass CuSTOMIZati O ;o smssmsnis sevves mmoressussinysmsossrssusssvasrmessnsss 15
1.5.9 Outsourcing and Procurement Strategies............cccevvevueruenuenne. 15
1.5.10 Information Technology and Decision Support Systems ...... 15
.S Customer Valub s wnnasans insarmnsiian s s m s 16
RELETETICES wvrusssvsrmvssmmsssssiinasirinto ssisins s ssssosssnssinanss v ssvmmsioasmositrasss 16
2. Scope of Supply Chain Configuration Problem 17
281 IO UG Oy s marmmame: e et s S R R e 17
2.2 Supply Chain and Supply Chain Management.............cccccevveenennee. 17
2.2.1 A Systems Perspective on Supply Chains ..........ccccceeverveennenn. 18
2.2.2 The Supply Chain as a Configurable System .............ccocenee.. 21
2:2.3 Supply Chaih Management PrOCESS. s swsvsmmsssnsssssmssmssmmsassss 22

2.3 Supply Chain Management Problem Domain ...........cc.ccceeeeeienne. 24



xvi  Contents

2.3.1 Overall Supply Chain Management Problems ........................ 27
2.3.2 Subset of Supply Chain Configuration Problems.................... 31
2.3.3 INtEgration. «isas s swisnnisamm st s w s s 32
2.4 Supply Chain Configuration Dimensions..........cccccecevirvieninncnns 33
2:4.1 Horizontal EXtent....c...coammnmmntamsnummmismmmninnisammsnsss 33
2:4: 2 Vertical IEXIENT. . .o imeamaing s e amssmsn iassmmessssamsmnrnmssssonanisssssaasn 36
2.4.3 Objectives and Criteria ......ovom s sssmpmssoms sy 36
288 DDECISIONS: 1z v sz ssesinsssssanses s Samsassvs s e s sa s 55 8o 057 SRR 38
2145 Paramieters s svmmsamusmmessossoimssimmsiossis s sy 40
2.5 ANFMING ODJECHVES: wussmssarissomssmsomissssisstsmsuminisssrimssiasismimsmisss 41
D S NI TV escmasiion e e A s S i i o i 43
RelCIENCES s s e St ivs e s s e T T 43
3. Literature Review 47
11 0o L[ (1T e — 47
3.2  The Design of the Literature Survey..........ccceceeveevererserncrcnnenne. 48
3.2.1 Classification Criteria.........cceeverererrirreerreriesiereseseseeeseseenns 49
3:2:2 Complexity  CriteTia «usmmnmnmmanarassammnsmmmamiamaim 50
3.3 Detailed REVIEW .....ccceceviiiniiiiiiiiieeenteeteeeee et S
3.4 Focus Areas for Supply Chain Configuration............c.ccceeveuenee. 70
SEOUS TN AT e s it R O B e A A5 SN s e s o A s s 74
I 1o T T 74
4. Reconfigurable Supply Chains: An Integrated Framework............ 81
4.1 INtEOAUC O, s s ssunsssnstvssssmwn dussvusummmshvssss oo s Boam Eesnes sovas e ssass 81
4.2 The Concept of Reconfigurable Supply Chains ...........cccceeuveurnnen. 82
<o O T, 82
4.2 2. DEBINItION . c.uessssssssusswsssizsssinsssssmamsssasmesssesssvssnsssessssssass s sasonmein 83
4.2.3 Advantages and Difficulties ..........ccccoevviiiiiieniiiiieniciee 85
4.2:4 REGUIFCTNCIS c:sssumsnesssonssnsmstonsimoess s i ienssivnesstissussmss 86
4.3 Configuration Problems and Methods ...........cccccevininininninenns 88
4.4 Integrated Frameworks ........c..cocoeoiiiiiiinininiiiiiccccceeseeee 91
4:4.1 Existing: FrameWorkS ... coswusnamusnammasesimmimasasmes 92
4.4.2 Proposed Frameworks ........ccccccceviiniiniiniininiinicccccee 93
111111, 1 T m— 96
R T G o AT 97
5. Methodology for Supply Chain Configuration 101
5.1 IntrOAUECHON uxvesssmesvammmimm mumsassnssnsoimsssnessssss-biss v uisbuidsssnmibstssms 557 101
52 BACK STOTTN: cocsussssmsmms s tissvaibemionins s asa s e oot aons 102
e £ 104
5.4 Configuration SEEPS .......cevververierieriienieieeie et 105

9:5 Elaboration: of StepS:: s wsu s s stz 109



Contents  Xxvii

5.5.1 Initialization of Configuration .............c..cceevveevieereereeereenee. 109
5.5.2 Decision-Making Circumstances and Modeling Scope......... 110
553 litformation Modelng.. summmmimssimmmmsrsmsvasmsmams s 114
D5 A Presel Coti 0N ammss fuanetiicsiomsonticssidlisnimnititss suswstit i gsabiass 118
5.9 D ISBIECHON srsiivi s st e R s s s s 120
5:5:6:Analysis of Output Data ..ccsmmmsmmunsassissios sassssmamases 122
5.5.7 Approbation of Results..........ccceevieiiiiiiiiienieniecieeceee 122
5.6 Architecture of the Decision Support System...........cccccevevueennenne. 123
DL SN ALY v psrics s o et s s o 38108 FA SR S e R 125
RETETCNTES irasirsmuemins vues sumswssmmsisn ssbassavissaissiis siaiss ss s s S ST s o 126
Part II Solutions 129
6. Knowledge Management as the Basis of Crosscutting Problem-
Solving Approaches 131
6.1 IntrodUEHION «ovimmsmmmmmmesnammnmsssmms mavemsssmion svisvmsosmsshuamesii 131
6.2 Crosscutting Approaches — Motivation, Focus, and Significance 133
6:2.1 Motivationand FOCHS e wutonimms swnarssans donissmsssssninnsmiasss 134
6.2.2 Problem Solving for Configurable Systems .........c.cc.cocceeueeee. 134
6:2.3 Significance ot This APProach ... eeeswsmmmmsnssms mvsssmestsomsnss 136
6.3 Taxonomy, Ontology, and System Integration.............ccceceeunenee. 137
0.3, 1 T AR OIONTY s usrssismivsinimssmessesvenmayin g s i s et s 138
682 /ONTOlOEY -ttt oot e mmmianas tush e st wonsaesssam ot bsss s S s 138
6.4 Knowledge Management System Development: A Proposed
EramEWork: s s snimsmiamsagams o s s sisomis S 140
0:4. ] A OTOMNY vz sissansnmssionsiiasasstossmassssnssisssansiasanssannsssasuss ssssnis 141
6.5 Knowledge Management System Reference Model..................... 144
6.6 Development of Components of Knowledge Management
Sy S e M e e r e o il i s Bt T SRR SRS 150
6:0:1 CAPIUTLE .occivovimsinsmnsrmpimmm s st s ssesasssssss 150
0.6.2. ASSEMDBLY c.cconmisimmmssemumasuniimssmasn s s iitssssssasssusevsssmsisis 151
O 0 2 T T W m— 155
604\ VISABE ov.snetmmasmvmsssmssmmmsmnsd s e weon s5ss o i35 SR eSS M 5 155
6T RS TN tssasnresgmms o vstsssas dosmass s smaion SR eSS T TR 156
RETOTETICES, 5 san ti s ionsioiissinyossnsbntss s b uins s iroms v SF R Ao A e e 156
7. Information Modeling Approaches 161
1 INTOAUCHION starvos cvsmmassimmmssnmnmnsmsimsmanensmssmsssasssssnyssss ssmssnssids ssorssuisss 161
7.2 Information Modeling for Supply Chain Configuration............... 162
721 PUTPOSE coiiivoinssimrimvinmissin s sussm i i isr s dieneits 162
7.2.2 Interactions with Information Systems Development ........... 163
7.2.3 Ovetview of Modeling Techtiques ... cccmsvsmmnsmzssomsmsyss 165

7:3 Ptocess Modeling «owmsinmusmmmrmma g masmms 168



xviii ~ Contents

T4 Data MOACIING usvssmsasaaemssssssmmmasessmrssssisasmssssisssemss s
7.4.1 General Data Model .........cocceoviiiiiiniiiniiiiieiceee
7.4.2 Modeling Technique Specific Data Model...............cc.c.........
T:4:3 Data MAPDPING ..oossmsssonsossssasosasssnsssmisssssssssmmmsvassissssinsnssaossns

7.5 Generic Supply Chain Configuration Data Model .......................

T6 SUTTIATY 5 mens suvmamessssns s shassinsissossSessssstsuies So0sss s 0 S sssssah e 57055

R CTCNCE i srmmssnusasms smismasmmssssosss vis smsises sranaenssmns sPRaH s o s oS

8. Mathematical Programming Approaches
8yl Introduction ......auswammmurssarnm snmarmisins s
8.2 FundamentalS. . mummmmsosmosssmmiimissssamssmismsssssssismsmssasiss srsssnsss
8.3 Mixed-Integer Programming Models ...........cceceevviiniieeiienieencnn,

8.3.1 Generic Formulation.......amnsesimsommnmamsnamsis
R/ (970 )i Tcr: o (0] 11— ——————
8.3.3 Computational ISSUES........cccvueiriieriienieiiieeieeee e
8.4. Other Mathematical Programming Models ...........cccccecevieniennene
8.4.1 Multi-Objective Programming Models ..........c.cccceveninennnne.
8.4.2 Stochastic Programming Models...........cccecerieninneniienennnn.
8.4.3 Non-Linear Programming Models..........c.ccccceevvrerviervieennnenne.
8.5 Sample APPLCAtION ...cc.eovuiiriiiiiiieeieeieeeseeee e
8:6: Model INteSTation. s sssssssssnsmasssssssimsmmsesssmsssnessessens msismsssassses
Bl S TATTTIRATY 50w v 555303 55 44 o5 H a3 a3 5 A iGwmindSi sns s SR
RETCIENCES! 1us. oo vusives siessisuun s s syt saoiess o e Semies pes i oeTae s o3

9. Simulation Modeling Approaches
9,1 INtEOAUCHON suzsussvsssessasssonsuussmmssusssamssnssmmmsassnasss vsass s iomsssussnde
9.2 BacK@round.........cccoeieieriiniiniiieieieeeetee e
9.3. Overview of Existing Simulation Models ............ccccccvevveevennnnen.
9.4 Development of Supply Chain Configuration Simulation
IMOGEIS .ttt

9.4.1 APPEOACh s aemrm s T R R R
9.4.2 Representation of Supply Chain Entities..........ccccecevverennene
9.4.3 Model GENeration..........cocueeierierieenieeneeeienreseesie e
9.4 4 Satriple SIMUlAtTON RESULIS: cuswiimmsnnsatamsssmmmssuomsssisssssmins
0.5 SUMMATY ...cvtriiiiiiiiitieieerte et
T o 1 e —

10. Hybrid Approaches
10:1 INtEOATERON wisssisssssnssusssmmsmmsnssssssmnvnsssissmmisssensssisssiossusns danssossiss
10.2 Back@round..........coocueiiiiiiiiiiiiiieecieece e
10.3 Hybrid Modeling For Supply Chain Configuration....................

140: 3L 1'Genetal APPTOACK: .z ssssmssamasassssmsmssssasnesmssseosssnnssnsamnsissins
10.3.2 Types of Hybrid Models...........cceveiinenenininiiieeeeeen




Contents  Xix

10:4 15 ammiplei BybridiModelsi e sunummmniamatamssmangasmssssssss 230
10.4.1 Sequential Hybrid Modeling .........cccccoceevencniicniinicnennen. 230
10.4.2 Simultaneous Hybrid Modeling..........c.cccoeeveviiieniiiiniinninn. 232
10.4.3 Meta-Model Based Feedback ............coceeveeniineincnnicniiennene 235

(BRI V001 00E: ) oy N DS U e e e 242

S L e —— 243

11. Information Technology Support for Configuration Problem
Solving 245

111 INEOAUECHON ..covmiosseassmnsssssssussssussnevsnss sesssmensvmnbesmassaisss ansuamaiss 245

11.2 Information Technology for Supply Chain Configuration ......... 246

11.3 Analytical SYStEMS ..c...eeevuiieiiiiiiieiieeieeeie e 249
11:3.1 Standalofie:PaCkages: wsumasnsnemmn st missammsss 249
11.3.2 Data War€hOuSses ........cccceeeereenuernerrieneeneeneeneeseeeseeeeenaeens 251
11.3.3 Advanced Planning SyStems ..........cccceevueeriuieniiirniieeniennnnenne 252
11.3.4 Integrated Decision-Making Environments......................... 252

11.4 Supply Chain Management Information Systems ...................... 253
1164l USATE wsvissicasssvorsesmmnms fonssssnsonsosessnss s aueasssss voans Sresiasss i Govs 253
11:4.2, ATCIILECIUTE . cuncsusssssssmusussssramssssnssnsssnisssssesssnss ssianssisssssisinasss 254
11.4.3 Integration Technologies ..........cccoevveeviiriieniiieieciieeiee, 257

11.5 Prototype of a Decision-Modeling System...........ccccccevuerueiennee 258

G IS AT e seewen e B biiadas ranpitbssis i i R 261

REICIENCE Lo i e R T T s s 262

Part III Applications 265
12. Review of Applied Studies 267

1.2, 1 Tt OdUCHON v sunsa s s mosmsvinmsss sammmesas s it s 267

12.2 Review of Extended Studies...........ccceeeeierierienienenieicierieieens 268

12.3 Review of Other Applied Studies.........cccevvveeveeniieniienieniieieeen, 273

1248 SUMTNATY: su0vissvsesmmmmamnssmsmmasiimstmess dissgas ssms sassesavesusdssaaons s6ang 278

L) =T ) L 279

13. Applications in Automotive Industry 281

I 1T o7 LR T 0 e 281

13:2 Review of Problem ATEA ssumaissssnmans g avmmmiemisg 281
13.2.1 Automotive Supply Chain: Trends, Issues and
(0] 0 1T 1L oL 281
13.2.2, Literatii€ REVIEW, suiczsvcsissessasssuessnisnmassarsnsssssianensnessivssnsssmssss 284

18:3iInfermation NModeling Case.cuu cumummmisnmmnnmmammens 286
13:3.1"Case Descriptionl s smsmmssamsomssmmamssnsssssminm soniosmassss 286
13352, Data MOAEIS eve.inwsnssiimnsiivisiiioamasngsivessus i mssamssasasaseasamgsmss 287

13.3.3 Generated Simulation Model..........ccoooeviieiiieieiiiieeeeeeeeeennn. 290



xx  Contents

13.4 Stochastic Optimization Case.........cccveerueeeruierieereeeireneeeieene 291
1314 1| BUSINESS ObjeCHVES s mmnassunmmmmspssrsvsmessssmass wosmesssasmss 291

1 3.2 SYSTOINL. e ossisas sinsisnnmions smms oo s o 65345 5535 4T i 4485 S S 291
13.4.3 MOGEL....ceiiiiiiiiiiiiiceieect ettt 292
1:3.4.4 RESUIS s onimssmusossnsssnsnessomsnssssmsmmmssmassnsmvasss mams mwanssgasiassnsess 295
13.5 SUMMATY .cceiiiiiiiiii e 298
RETCTETOES: cuurumumsvsnomssssmnm s soms s e ssss ey s ssoEsS EE CoRAA W s s 299
ENPIPEINATIR: 5 s e e 5 i i sl i S 45 A AR RS 50 300
14. Application in Retail: Locating a Distribution Center ................. 303
14,1 INtrodUCHON .....eoiiiiiiiiiieicicce e 303
14.2 Retail Supply Chain . coommummsmsssmessssossssisesssesuosssgsssss 304
14.3 Supply Chain Reconfiguration and Facility Location ................ 308
14.3.1 Facility Location Techniques ............cccccevevinininiineninnnnns 309
14.4.Supply Chain SITIALOTS ssssmssmus ssnvsmmmsssmsasasssmseasssssussmassiamsess 314
14.4.1 OVEIVIEW ..oeiiieiieiieieeieeeete ettt 315
14,42 Modelis PrOCESS commsrnsmumummsmsmrsmmssmmmsassasgss 316
14.4.3 Supply Chain Simulation Tool LORD ..........cccccccenininene. 317
14.5 Case Study: Locating a Distribution Center ............cccceeeveveneene 319
14.5.1 Current Supply Chain ...cismussimnsmmesssmmmmsnsasisss 319
14.5.2 Problem Definition ..........ccccoeviiiiiiiiiiniiniiiiiciciiccccen 320
14.5.3 Evaluation of AIernatives .........coceevveveeiecienienienieseee 321
14,6 SUBATATY c5551w503 smwes smsaims masssmesssswas s 456 4550505 55 S SRS AP 331
RETETEICES ..ttt 331

15. Future Research Directions in Supply Chain Configuration

Problem 335
15.1 INtrodUCHON ..ot 335
15.2 Trends and Opportunities in Supply Chain Configuration......... 335
15.3 An Agenda for Future Research in Supply Chain
CONFIGUIATION ...ttt e ns 337
RETETETICES i souvonssnsnsumsnmssvmimesssnsssmessess sy emusas s s aia v a s s oA iarowasss 340

Index 341




