Contents

1

Supply Chains: Issues and Opportunities . .................. 1
1.1  Business Context and Trends. . . .. ....... ... ... ... .... 2
1.1.1  Globalization of Markets and Companies .......... 2
1.1.2  Global Demographic Changes . ................. 4
1.1.3  High Cost of Energy and Raw Materials. . .. ....... 4
1.1.4  Sustained Technological Advances. .. ............ 5
1.1.5 Informed and Sophisticated Consumers. . . ......... 6
1.1.6  Industrial Restructuration. . . .. ................. 7
1.1.7  Core Competencies and Enterprise Networks. .. ... .. 8
1.1.8  Sustainable Development. . . .. ................. 8
1.1.9  Intensified Vulnerabilities and Security Measures . . . . . 9
1.2 Supply Chain Systems . . .............c.oviinneo... 9
1.2.1  Material Structure of a Supply Chain Network. . .. ... 12
1.2.2  Supply Chain Planning and Control Processes . . . . . .. 17
1.2.3  Mission of the Supply Chain System . ............ 21
1.2.4  Companies in Their Supply Chains. . .. ........... 26
1.3 Supply Chain Strategy and Reengineering. . .. ............ 28
1.3.1  Corporate SC Strategies . ..................... 28
1.3.2  Reengineering SC Systems .. .................. 34
1.4 The Food Industry Supply Chains . .................... 37
Bibliography. . . . . .. . 42
Performance Evaluation and Value Chains . . . ... ............ 45
2.1  Performance Evaluation in SC Management . ............. 46
2.2 Economic Performance Measurement . . .. ............... 50
2.2.1  Cost Accounting and Cost Functions . ............ 50
2.2.2 Discounting Cash Flows . . .. ............... ... 55
223 SC Costs and Revenues .. .................... 59
23 Value Creation. . . . .........uviinniiinneennnennn. 71
2.3.1 Corporate Value Chain . . . .................... 71
2.3.2  Choosing the Design Maximizing Value Creation. . . . . 75

xi


http://dx.doi.org/10.1007/978-3-319-28146-9_1
http://dx.doi.org/10.1007/978-3-319-28146-9_1
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec7
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec7
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec8
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec8
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec9
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec9
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec10
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec10
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec11
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec11
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec12
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec12
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec13
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec13
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec14
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec14
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec15
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec15
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec16
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec16
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec17
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec17
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec18
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec18
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec19
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Sec19
http://dx.doi.org/10.1007/978-3-319-28146-9_1#Bib1
http://dx.doi.org/10.1007/978-3-319-28146-9_2
http://dx.doi.org/10.1007/978-3-319-28146-9_2
http://dx.doi.org/10.1007/978-3-319-28146-9_2#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_2#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_2#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_2#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_2#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_2#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_2#Sec10
http://dx.doi.org/10.1007/978-3-319-28146-9_2#Sec10
http://dx.doi.org/10.1007/978-3-319-28146-9_2#Sec11
http://dx.doi.org/10.1007/978-3-319-28146-9_2#Sec11
http://dx.doi.org/10.1007/978-3-319-28146-9_2#Sec17
http://dx.doi.org/10.1007/978-3-319-28146-9_2#Sec17
http://dx.doi.org/10.1007/978-3-319-28146-9_2#Sec18
http://dx.doi.org/10.1007/978-3-319-28146-9_2#Sec18
http://dx.doi.org/10.1007/978-3-319-28146-9_2#Sec21
http://dx.doi.org/10.1007/978-3-319-28146-9_2#Sec21

xii

Contents

2.4 Risk and Social Responsibility. . ... ................... 77
Bibliography. . . . . ... ... 82
Supply Chain Planning and Execution . .................... 85
3.1  Planning Strategies and Processes. . . .. ................. 85
3.1.1  Behaviors Induced by P&C Strategies. . ........... 87
3.1.2  Generic P&C Processes. . . . ......... ... ... .... 90
3.1.3 SCM Best Practices . .. ...................... 94
3.1.4 Distributed Planning Frameworks. . .. ... ......... 100
3.2 Enterprise Planning and Execution Systems. .. ............ 103
3.2.1  Facilitating Technologies and Standards . .......... 104
3.2.2  Technological System Perspective ............... 110
323 Software Solutions . . .. ........ .. .. .. .. . ... 113
324 SCORModel. .. ... 115
Bibliography. . . . . ... 118
SC Facilities and Activity Centers. . . .. .................... 121
4.1  Company’s Facilities and Centers. . . .. ................. 121
4.1.1  Activity Graph of a Company’s SCN . ............ 123
4.1.2  Technological Systems . . ..................... 125
4.2 Technological System Methods . .. .................... 128
4.2.1  Methods for the Production of Discrete Goods. . . . . .. 128
4.2.2  Methods for Process Industries. . . ... ............ 131
4.3  Technological System Configuration. . ... ............... 134
43.1 Generic Layouts. . . ........ ... ... ... .. ... ... 135
432 LayoutProcedures . .............. ... ........ 139
4.4  Facility Site Selection. . .. ........... . 143
4.4.1 Selection Criteria . . .. ...t .. 143
4.4.2  Geographical Exploration to Find Sites . . .. ........ 144
4.4.3  Facility Site Selection. . .. ........... . ... .... 149
4.5  Technological Systems and Value Creation . .............. 154
Bibliography. . . . . .. . e 159
Transportation in the Supply Chain . . . .. .................. 161
5.1  Freight Transportation in Perspective .. ................. 162
5.1.1  Modern Transport Systems . . .................. 162
5.1.2  The State of the Transportation Industry . . ......... 165
5.1.3  Strategic Transportation Decisions ... ............ 168
5.2 Transportation Modes . . .. ....... ... ... ... ... ... ... 170
521 Road. . ... ... 170
522 Rail ... 171
523 Water. . ... 173
524 AIr. .. 175
5.2.5 Multimodal and Intermodal . . . .. ..... ... ... .... 176

5.2.6 Mode Comparison . . .. ........c.cueueneenen.. 178


http://dx.doi.org/10.1007/978-3-319-28146-9_2#Sec22
http://dx.doi.org/10.1007/978-3-319-28146-9_2#Sec22
http://dx.doi.org/10.1007/978-3-319-28146-9_2#Bib1
http://dx.doi.org/10.1007/978-3-319-28146-9_3
http://dx.doi.org/10.1007/978-3-319-28146-9_3
http://dx.doi.org/10.1007/978-3-319-28146-9_3#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_3#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_3#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_3#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_3#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_3#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_3#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_3#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_3#Sec8
http://dx.doi.org/10.1007/978-3-319-28146-9_3#Sec8
http://dx.doi.org/10.1007/978-3-319-28146-9_3#Sec9
http://dx.doi.org/10.1007/978-3-319-28146-9_3#Sec9
http://dx.doi.org/10.1007/978-3-319-28146-9_3#Sec10
http://dx.doi.org/10.1007/978-3-319-28146-9_3#Sec10
http://dx.doi.org/10.1007/978-3-319-28146-9_3#Sec14
http://dx.doi.org/10.1007/978-3-319-28146-9_3#Sec14
http://dx.doi.org/10.1007/978-3-319-28146-9_3#Sec15
http://dx.doi.org/10.1007/978-3-319-28146-9_3#Sec15
http://dx.doi.org/10.1007/978-3-319-28146-9_3#Sec16
http://dx.doi.org/10.1007/978-3-319-28146-9_3#Sec16
http://dx.doi.org/10.1007/978-3-319-28146-9_3#Bib1
http://dx.doi.org/10.1007/978-3-319-28146-9_4
http://dx.doi.org/10.1007/978-3-319-28146-9_4
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec7
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec7
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec8
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec8
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec9
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec9
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec10
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec10
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec11
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec11
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec12
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec12
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec13
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec13
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec14
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Sec14
http://dx.doi.org/10.1007/978-3-319-28146-9_4#Bib1
http://dx.doi.org/10.1007/978-3-319-28146-9_5
http://dx.doi.org/10.1007/978-3-319-28146-9_5
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec7
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec7
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec8
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec8
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec9
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec9
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec10
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec10
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec11
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec11

Contents Xiii
5.3  Freight Shipping . ... ... .. ... . .. . 180
531 TermsofSale ............ ... .. .. .. .. ... ... 181

5.3.2  Shipping Process . . . ........ ... .. .. 182

5.3.3  Transportation Tariffs . . .. ....... ... ... ... .... 183

5.34  Intermediaries . ........... ... 186

5.4  Modeling Transportation COStS . ... .........cvuuvn... 187
5.4.1 Load Cost Functions Estimation. . ... ............ 187

5.4.2 Flow Cost Functions Estimation. . . .............. 191

5.5 Transportation Means Selection . . .. ................... 194
5.5.1 Carrier Selection . ...............c.. .. ... 195

5.5.2 Load Size Optimization. . . .. .................. 199

5.5.3 Random Demand and Transit Times. . ............ 200

5.5.4 Direct Delivery Versus Consolidation. ... ......... 200

5.5.5 Multi-criteria Evaluation . . .. .................. 202
Bibliography. . . . . ... 205
6  Supply Chain Partnerships. . ... ......... .. .. ............ 207
6.1  Value-Added Networking . . ... ......... ... .. ....... 207
6.1.1  Networked Companies . ...................... 207

6.1.2  Internalization—Externalization Decisions. . . ... ... .. 210

6.1.3 SCN Boundaries . ............... ... .... 213

6.2 Suppliers. . . ... 218
6.2.1 Sourcing Strategies. . . ... ... ... 218

6.2.2  Contract Manufacturers. . . .. .................. 221

6.2.3  Third-Party Logistics Providers .. ............... 223

6.3 Industrial Clusters and Resource Pooling. . ... ............ 226
6.4 Partner Selection . .. ....... ... ... ... 229
6.5 Managing Partnerships . .. ...... .. .. .. .. L .. 235
Bibliography. . . . . .. . 240
7  Supply Chain Networks Optimization. . . . ... ..... ... ... .... 243
7.1  Supply Chain Network Design Problems. . ... ............ 243
7.2  Deployment Strate@ies . .. ...........uuuinminenenen.. 248
7.3 Supply Chain Network Design Models . . . ............... 253
7.3.1 Designing Distribution Networks . ... ............ 253

7.3.2  Designing Production—Distribution Networks. . ... ... 257

7.3.3  Location—Allocation Problem Variants . ........... 261

7.4  Maximizing Value Added . . .. ......... ... ... ... .. ... 266
7.4.1 Demand as a Decision Variable . . ... ............ 267

7.4.2  Sensitivity of Demand to Market Offers .. ......... 268

7.4.3  Optimizing a Company’s Market Offer . . . .. ....... 268

7.5  General SCN Optimization Model . . ................... 271
7.6 Modeling Economies of Scale . . . ..................... 279

Bibliography. . . . . ... .. 286


http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec12
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec12
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec13
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec13
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec14
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec14
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec15
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec15
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec16
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec16
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec17
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec17
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec18
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec18
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec19
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec19
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec20
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec20
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec21
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec21
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec22
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec22
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec23
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec23
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec24
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec24
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec25
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Sec25
http://dx.doi.org/10.1007/978-3-319-28146-9_5#Bib1
http://dx.doi.org/10.1007/978-3-319-28146-9_6
http://dx.doi.org/10.1007/978-3-319-28146-9_6
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec7
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec7
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec8
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec8
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec9
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec9
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec10
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec10
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec11
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Sec11
http://dx.doi.org/10.1007/978-3-319-28146-9_6#Bib1
http://dx.doi.org/10.1007/978-3-319-28146-9_7
http://dx.doi.org/10.1007/978-3-319-28146-9_7
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec13
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec13
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec14
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec14
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec15
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec15
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec16
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec16
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec17
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec17
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec18
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Sec18
http://dx.doi.org/10.1007/978-3-319-28146-9_7#Bib1

Xiv

Contents

Strategic Capacity Planning . . . ... ....................... 289
8.1 Problem Context . ... .. ... ...t 289
8.1.1 Capacity Planning . .............. . ... ...... 291

8.1.2  Generic Capacity Strategies . . . .. ............... 292

8.1.3  Capacity COStS. . . ..t v it i 294

8.1.4  Capacity Strategy Optimization . ................ 296

8.1.5  Capacity Portfolio Deployment .. ............... 297

8.2  Capacity Provided by a Technological System. ............ 298
8.2.1 Storage Capacity . ..............iiiiiinn... 299

8.2.2  Workstation Capacity . . ..............vu.... 301

8.2.3 Impactof Congestion . . ...................... 303

8.3  Single-Technology Optimal Capacity Plan. . .. ............ 304
8.4  SCN Platform Selection Model . ...................... 308
8.5  Dynamic Capacity Deployment Model . .. ............... 316
8.5.1 Decision Variables and Constraints. . . ... ......... 316

8.5.2 Objective Function. . ........ ... .. ... ... .... 321

8.5.3  Financial Constraints . ....................... 323
Bibliography. . . . . ... ... 329
Designing Multinational SC Networks. . . ... ................ 331
9.1  International Business Context. .. ..................... 332
9.1.1 The Gains from International Trade . ............. 332

9.1.2  Country Differences and Similarities. . ... ......... 333

9.1.3 Industry SC Structures . ...................... 335

9.14  Government Interventions . . . ... ............... 337

9.1.5 TImport-Export Transactions. . ... ............... 339

9.1.6 Ethical Issues. . .. ......... ... ... ... ... .... 341

9.2 Multinational Supply Chains . . .. ........ ... ... ... .... 341
9.2.1  Generic SCN Strategies and Structures . .. ......... 341

9.2.2  Global Logistics Infrastructures . . ............... 343

9.2.3  Offshore Sourcing Decisions . ... ............... 344

9.3  Key Multinational SCN Design Features. . ... ............ 346
9.3.1 Currency Exchange ......................... 346

9.3.2 Transfer Pricing . . .. ....... ... .. .. .. .. ... 349

9.33  Taxation . . ... ... ...ttt 351

9.3.4  Profit Shifting . ....... ... ... ... .. . 354

9.4  Multinational SCN Optimization . ..................... 356
9.4.1 Assumptions and Notation. . . .................. 356

9.42 Optimization Model . .. ...................... 358

9.43 Model Extensions. . . ............ .. .. ..., 360

Bibliography. . . . . ... .. 367


http://dx.doi.org/10.1007/978-3-319-28146-9_8
http://dx.doi.org/10.1007/978-3-319-28146-9_8
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec7
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec7
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec8
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec8
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec9
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec9
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec10
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec10
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec11
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec11
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec12
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec12
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec13
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec13
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec14
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec14
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec15
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec15
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec16
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Sec16
http://dx.doi.org/10.1007/978-3-319-28146-9_8#Bib1
http://dx.doi.org/10.1007/978-3-319-28146-9_9
http://dx.doi.org/10.1007/978-3-319-28146-9_9
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec7
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec7
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec8
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec8
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec9
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec9
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec10
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec10
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec11
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec11
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec12
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec12
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec13
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec13
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec14
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec14
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec15
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec15
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec16
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec16
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec17
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec17
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec18
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec18
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec19
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec19
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec20
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Sec20
http://dx.doi.org/10.1007/978-3-319-28146-9_9#Bib1

Contents XV

10

11

12

Risk Analysis and Scenario Generation. . ... ................ 371
10.1 Supply Chain Networks Under Uncertainty . . . .. .......... 372
10.1.1 Supply Chain Network Vulnerabilities . ........... 372
10.1.2 Business Environment Characterization. . . ......... 375
10.2 Modeling Random Events. . .. .......... ... ... ... .... 378
10.3 Risk AnalysSis . .. ...ttt 382
10.3.1 Multi-hazards and Vulnerability Sources . . ......... 383
10.3.2 Multi-hazard Processes Modeling . . .. ............ 387
10.3.3 Modeling SCN Hits . . .......... . ... . ....... 389
10.4 Evolutionary Paths . . .. ........ ... .. .. ... .. .. ..... 395
10.5 Plausible Future Generation. . .. ...................... 401
10.5.1 Scenario-Based Decision-Making . . ... ........... 401
10.5.2 Monte Carlo Method .. ...................... 403
Bibliography. . . . . ... .. 415
Designing Robust SCNs Under Risk . . . .................... 417
11.1 Planning Structures Under Risk . . . ..... ... ... ... ... ... 418
11.2  Fostering Robustness in SCN Design . . .. ............... 419
11.2.1 Resilience Strategies. . . .. .................... 420
11.2.2 Selecting Robust SCN Designs .. ............... 423
11.3 Modeling SCNs Under Risk . ........................ 424
11.3.1 Stochastic Programming with Recourse. .. ......... 426
11.3.2 Distribution Network Design Model . . ... ......... 429
11.3.3 Multi-period Distribution Network Design Model. . . . . 431
11.3.4 Multi-period SCN Design Model . ... ............ 436
114 SAAMethod. . ... ... . ... . 438
11.5 Risk Measures. . . .......... .. .o, 441
11.6 Modeling Resilience Strategies. . . .. ................... 445
11.7 Generation and Selection of Robust Designs . . . ... ........ 450
11.7.1 Design Generation Phase. . . .. ................. 451
11.7.2 Design Evaluation and Selection Phase . .. ......... 454
11.7.3 Scenario Generation Phase. . .. ................. 458
Bibliography. . . . . .. . 461
SCNs for Sustainable Development . . . . ................. ... 463
12.1 Environmentally and Socially Sustainable SCs. . ........... 464
12.1.1 Sustainable SCN Development Framework . . ....... 464
12.1.2  Sustainable SCN Design Approach. . ............. 468
12.2 Eco-Efficient SCNs. . . .. ... ... .. . 473
12.2.1 SCN Arcs GHG Emissions . . . ................. 476
12.2.2 SCN Nodes GHG Emissions . . . . ............... 479
12.2.3 Upstream and Downstream GHG Emissions . . ... ... 483
12.2.4 Optimization Model . .. ...................... 484
12.3 Reverse and Closed-Loop SCNs. . .. ... .. ... ... .... 493

Bibliography. . . . . .. . 500


http://dx.doi.org/10.1007/978-3-319-28146-9_10
http://dx.doi.org/10.1007/978-3-319-28146-9_10
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec11
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec11
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec12
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec12
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec15
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec15
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec16
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec16
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec17
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec17
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec18
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Sec18
http://dx.doi.org/10.1007/978-3-319-28146-9_10#Bib1
http://dx.doi.org/10.1007/978-3-319-28146-9_11
http://dx.doi.org/10.1007/978-3-319-28146-9_11
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec7
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec7
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec8
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec8
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec9
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec9
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec10
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec10
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec11
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec11
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec12
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec12
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec13
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec13
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec14
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec14
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec15
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec15
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec16
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Sec16
http://dx.doi.org/10.1007/978-3-319-28146-9_11#Bib1
http://dx.doi.org/10.1007/978-3-319-28146-9_12
http://dx.doi.org/10.1007/978-3-319-28146-9_12
http://dx.doi.org/10.1007/978-3-319-28146-9_12#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_12#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_12#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_12#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_12#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_12#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_12#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_12#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_12#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_12#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_12#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_12#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_12#Sec7
http://dx.doi.org/10.1007/978-3-319-28146-9_12#Sec7
http://dx.doi.org/10.1007/978-3-319-28146-9_12#Sec8
http://dx.doi.org/10.1007/978-3-319-28146-9_12#Sec8
http://dx.doi.org/10.1007/978-3-319-28146-9_12#Sec9
http://dx.doi.org/10.1007/978-3-319-28146-9_12#Sec9
http://dx.doi.org/10.1007/978-3-319-28146-9_12#Bib1

Xvi Contents
13 SCN Reengineering Methodology . . ... .................... 503
13.1 The Methodology in Perspective . ..................... 504

13.2 Planning the Reengineering Project . ................... 507

13.3  Strategic SCN Analysis. . . .. ... oi i 510
13.3.1 Data Collection and Validation ................. 510

13.3.2 Understanding the Business Environment . . ........ 513

13.3.3 Understanding Internal SC Systems . ............. 515

13.3.4 Diagnostic and Strategic Positioning. . ... ......... 520

13.4 SCN Modeling. . ... ... i 521
13.4.1 Design Variables Definition. . .. ................ 522

13.4.2 Models Formulation . . . ...................... 528

13.5 SCN Design Optimization. . . .. ............c..ouue.... 530
13.5.1 Model-Based SCN Design Generation. . . .......... 532

13.5.2 Candidate Designs Evaluation . .. ............... 535

13.5.3 Commercial SCN Design Tools . . ... ............ 536
Bibliography. . . . . ... 539
Index . ... ... 541


http://dx.doi.org/10.1007/978-3-319-28146-9_13
http://dx.doi.org/10.1007/978-3-319-28146-9_13
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec1
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec2
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec3
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec4
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec5
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec6
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec7
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec7
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec8
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec8
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec9
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec9
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec14
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec14
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec15
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec15
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec16
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec16
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec17
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec17
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec18
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Sec18
http://dx.doi.org/10.1007/978-3-319-28146-9_13#Bib1

2 Springer
http://www.springer.com/978-3-319-28144-5

Designing Walue-Creating Supply Chain Networks
Martel, A Klibi, W,

2016, ¥V, 547 p. 221 illus,, 95 illus. in color., Hardcowver
ISBN: 978-3-319-28144-5



	Contents



