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Over the last seven decades, the discipline of business logistics has advanced from the
warehouse floor and transportation dock to the boardroom of leading global enterprises.
We have had the opportunity to be actively involved in this evolution through research,
education, and advising. Supply Chcin Logistics Management encompasses the develop-
ment and fundamentals of the logistics discipline within a supply chain structure. It also
presents our vision of the future of business logistics and supply chain management and
their role in enterprise competitiveness.

Although individually and collectively the three authors have written extensively
cn various aspects of logistics, the decision to initially write and subsequently revise Supply
Chain Logistics Management represents the synthesis of many years of research, aug-
menting and, in many ways, supplanting earlier works of the authors published by
McGraw-Hill. The union of ideas presented in this text provides an integrated sup-
ply chain framework for the study of logistics, serves to expand the treatment of supply
chain management by placing it firmly in the context of integrated business strategy, and
highlights the increasing importance of logistics in the supply chains supporting a global
economy.

Logistics includes all the activities required to move product and information to, from,
and between members of a supply chain. The supply chain provides the framework for
businesses and their suppliers to jointly deliver goods, services, and information effi-
ciently, effectively, relevantly, and in a sustainable manner to customers. Supply Chain
Logistics Management presents the mission, business processes, and strategies needed to
achieve integrated logistical management. We hope the text achieves three fundamental
objectives: (1) presents a comprehensive description of existing logistical practices in a
global economy, (2) describes ways and means to apply logistics principles to achieve
competitive advantage, and (3) provides a conceptual approach for integrating logistics as
a core competency within enterprise supply chain strategy.
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capacity, 84, 109-1 10
changeover, 85
equipment, 84-85
statement of, 335-336
theory of, 85
Consumer packaging, 269
Consumers, as end users, 4748
Contact technology, 120
Container on a flatcar (COFC), 213
Container Security Initiative (CS1), 423
Containerization, 269, 273-275
Containerships, 213-215

Continued Dumping and Subsidy Act, 202
Continuous process, 87
Continuous quality improvement, 62
Contract warehouses, 258-259
Contribution approach, to costing, 395-396
Contribution margin return on inventory
investment (CMROI), 400-401
Control measures, 96-97
Controlling, 382
Convenient product/service assortment
and choice, 5
Conveyors, 278
Cooperatives, 216
Core carrier strategy, 231
Core functionality, 264
Cost allocation, 221-222
Cost-based warehouse justification, 309-311
Cost/benefit estimate, 333-334
Cost-of-service strategy, 222
Cost per unit to manufacture, 7-8
Cost-revenue analysis, 394-397
Cost-to-serve model, 244
Costco, 51
Costs
activity-based, 8, 244, 385, 394, 397
administrative, 23
capital, 162
carrying, 23, 75, 162163, 349-350
common, 222
fixed, 221-222, 395-396
fixed-variable, 204, 208-209
insurance, 162-163
inventory, 395
joint, 222
life cycle, 77
logistics, 19, 22-23,25-26, 290-291, 384-385
lowest total process, 8
manufacturing, 88-89
obsolescence, 163
service, 243
storage, 163
taxes, 162
total, 25-26, 76-78, 317-319, 392
total landed, 384385
transportation, 29, 221-222, 41641 7
variable, 221, 395
warehousing, 385
Counterfeiting, 420
Countertrade, 296
Country of origin labeling, 421
CPFR, 106, 127, 138-140, 376
Cradle-to-cradle, 35-36
Cradle-to-grave, 305
Cross-docking, 39, 230, 249, 251, 256, 281
Cross-enterprise collaboration, 9
Cross-functional expertise, 413, 415-416
Cross-functional integration, 364
Cross-industry exchange portal, 126
CRP, 109-110
Cube minimization, 272
Cube rates, 227
Cube shipping document (CSD), 227
Cube utilization, 272
Cumulative discounts, 241
Cushioned appliance railcars, 204
Customer accommodation
defined, 32, 33
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measurement, 388-389
strategies for, 66-68
system components, 104106
warehouses, 306-307
Customer choice-board, 13
Customer expectations, 58-59
Customer file, 100
Customer-focused marketing, 48-52
Customer integrition, 375-376
Customer relationship managgment (CRM), 32,
68, 102-103, 105-106
Customer satisfaction
defined, 58
limitations of, 62—-63
measurement of, 389
model of, 59-61
reasons for failure, 61
Customer service
attributes of good
availability, 24, 53-54, 209, 320, 385
flexibility, 24, 55, 302
operational performance, 24, 54-55
service reliability, 25, 55-56
speed, 54
basic service platforms, 57-58
defined, 52-53
increasing expectations, 62
measurement of, 385-386
outstanding, 53
perfeet order, 3, 56-57, 62, 388-389
serview sensitivity unalysis, 321-324, 341
standards, 57-58
strategy selection, 66-68
threshold service levels, 320-321
value-added services, 11, 65-66, 77, 253,
265, 305
Customer success, 63-66
Customization
late, 15
mass, 87
Customs-Trade Partnership against Terrorism
(C-TPAT), 119, 202, 420, 423
Cycle counting, 265
Cycle inventory, 159-160
Cycle time, average order, 386
Cyclic component, of a forecast, 143

Damage, 235, 267
Data collection and analysis, 336-341
Data integrity, 116
Data mining, 99
Data requirements, 355
Data warehouse, 100-101
Databases, 100, 144
Days of supply, 387, 391
Dead net pricing, 17, 242
Deadheaded, 221
Debundling, 77, 238,305
Decentralization, 368
Decision analysis, 97
Decision making
design decisions, 343-344
inventory decisions, 350-353
transportation decisions, 353-355
Decoupling, 158 ’
Dedicated transfer car, 282
Deere & Company, 83
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Defects, 3, 35, 56-57,91, 388
Defense Logistics Agency, 133
Delivered pricing, 238--240
Delivery; see also Transportation
on-time, 386
pooled, 233
scheduled area, 233
speed of, 24, 28
Delivery cycle, 294
Dell, 13, 87, 373
Demand, 143
Demand characteristics, 351
Demand data, 355
Demand facing warehouses, 305, 306
Demand forecasting, 146
Demand management, 106, 112-113,
134-135
Demand uncertainty, 168—172
Demurrage, 194n, 229
Density, 220, 227
Department of Homeland Security, 423
Department of Transportation, 197, 200
Dependability, 209
Dependent demand replenishment, 178
Deregulation, 11, 200-202, 206, 295
Design, of packaging, 272-273
Design data requirements, 346-348
Design decisions, 343-344
Design for logistics, 92
Design logic, 344-350
Design tools, 345
Destination rates, 224225
Detention, [94n, 229
DeutschePost, 295
Deviation, standard, 171-172
DHL, 211, 212, 215, 222
Digital age, 3
Digital signatures, 202
Direct distribution, 36-37, 40
Directing, 382-383
Disaggregation, functional, 368
Discounts
cash, 76
cumulative, 241
noncumulative, 241
prompt payment, 17, 77
quantity, 76, 167-168, 241
Discrepancy in quantity/assortment/time,
50-51
Discrepancy in space, 50
Discrete selection, 263
Discriminatory pricing, 200, 240241
Disproportionate risk, 370
Distance, 219
Distribution
direct, 36-37, 40
flexible, 3840
normal, 170-171

Distribution center, 247: see also Warehousing

Distribution channels, 4

Distribution Requirements Planning (DRP),
184-186

Diversion, 194, 229

Diverting, 242

Document typé definition (DTD), 127

Documentation, 236238

Double-stack container flatcars,
204-205

Dow Chemical, 293, 410
Downtime, 387

Dunnage materials, 272
Durability, 72-73

Duty drawback, 296
Dwell time, 17-18, 40, 391
Dynamic simulation, 343

E-commerce, 35, 8(-82
E-fulfillment, 284-285
EAN International, 123
Earlier supplier involvement, 80
Echelon structure, 36-37, 40
Economic drivers, of transportation, 219-221,
309-311
Economic Order Quantity (EOQ), 76-77, 162,
164-168
Economic regulations, 197
Economic value, 5-6
Economy of distance, 194, 219
Economy of scale, 83, 141, 194, 219, 288, 364
Economy of scope, 84
EDI, 43, 81, 121-123, 127
Efficiency, 41
Efficiency incentives, 243-244
80/20 rule, 28, 67, 81, 189
Electronic catalogs, 82, 126
Electronic commerce, 35, §1-82
Electronic data interchange (EDI), 43, 81, 121—
123, 127
Electronic funds transfer (EFT), 17
Electronic network, 367-368
Electronic Product Code (EPC), 123, 275
Electronic scanning, 120-121
Electronic Signatures in Global and National
Commerce Act, 202
Elkins Act, 198
Emergency Transportation Act, 198
End users, 47-48
Enterprise execution systems, 109
Enterprise extension, 9-10, 373
Enterprise facility network, 303-305
Enterprise operations
customer accommodation, 104106
ERP, 102103
Inventory deployment, 110-117
logistics, 106-109
manufacturing, 109-110
purchasing, 110
Enterprise planning and monitoring, 117-119
Enterprise Resource Planning (ERP)
advanced planning and scheduling, 111-114
182
capabilities of, 99—100
components of, 99
data warehouse, 100-101
enterprise operations, 102-103
global systems, 297
integration and administration, 101-102
planning and monitoring, 103
reasons to implement, 98-99, 364
Envelope curve, 318
Environment
cradle-to-cradle, 35-36
180 standards, 74
life cycle support, 35-36, 77, 305
materials handling and, 285
recycling, 250, 410-411

regulations, 410-414
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Ethan Allen, 51

Ethics, 292

European Union, 119

Event management Systems, |18

EveryDay Low Pricing (Bt JLP), 242
Exactapprouch, 353-3 54

Exception rates, 227-228
Exceptions, operational, 97
Exchange portals, 125- (27
Exchanges, buying, 82

Execution systems, 109

Expansion, 261

Expectancy disconﬁrmation, 58
Expediting, 234

Expenditures, 22-23, 203
Experience and cradibnlity, 415416
Exponential smootl ing; 148--149
Export bill of lading, 236

Export irrevocable commercial letter of credit, 297
Exporting, 119, 290-292

Expost, 198
Extended enterprise, 9-10
Extended smoothing, 149
Extended storage, 256-257
Extensible Markup Language (XML), 127

Facilities, location of, 30, 303-305
Facility network design, 30-31
Fair share allocation, 183-184
Feasibility assessment, 329-334
Federal Aeronautics Administration, 199
Federal Aviation Act, 200
Federal Aviation Administration Authorization
Act, 201-202
Federal Express, 60, 62, 1 18, 120, 206, 208, 211,
212,215, 222, 295
Federal Maritime Commission, 199, 202
Federal Motor Carrier Safety Administration, 234
Federal Trade Commission (FTC), 126, 241
Feedback, on performance, 378-379
Fill rate
availability, 385
customer service and, 5354
defined, 385
estimating, 176178
Financial regulations, 411-412
Financial supply chain drivers, 16-18
Fine line classification of inventory, 188—189
First-in, first-out (FIFO), 279
Fishyback, 213-214
Fixed costs, 221-222, 395-396
Fixed-variable costs, 204, 208-209
Flexibility, 24, 55, 302
Flexible containers, 274-275
Flexible distribution, 38-40
Flexible manufacturing, 14
Flow through cross-dock, 39

Flow-through distribution, 256
£.O.B., 167,238-239
For-hire transportation, 10, 206
Forecast database, 144
Forecasting
accuracy of, 150-151
administration, 145-146
causal, 149-150
collaborative, 142
components, 142-144
CPFR, 106, 127, 138-140, 376
of customer requirements, 27
defined, 141
demand, 146
errors, 150-151
operational, 144
process, 144-146
qualitative, 146-147
regression, 149-150
requirements planning, 142
resource management, 142
sales, 168
techniques, 146-150
time series, 147-150
Forklifts, 277
Form postponement, 14
Form utility, 49
Forward buying, 242, 307
Fourth-party logistics service providers, 11
Free and Secure Trade (FAST), 423
Free cash spin, 18
Free on board, 167, 238-239
Free trade agreements, 119
Freeze periods, 114
Freight absorption, 240
Freight-all-kind (FAK) rates, 228
Freight bills, 235-236
Freight consolidation, 30, 35, 232-233, 307, 309
Freight forwarders, 195, 216
Freight lane analysis, 355-356
Freight terms, 238-239
Frequency, 209
Fuel prices, 416417
Fulfillment, 284-285
Full line stocking, 252-253
Functional aggregation, 361-363
Functional disaggregation, 368
Functional skills, 414
Functional specialization, 364
Functional work groups, 374

The Gap, 371
General Mills, 306
General Motors, 42, 75, 304
Generalizability, 354
Generalized location theory, 303-304
Geographic market areas, 346
Geographic postponement, 15-16
Geographical specialization, 158, 304
Gerber Baby Foods, 272
Global classification, 119
Global data synchronization, 121-125
Global management skills, 415
Global Standards for Supply Chain Security, 423
Global Trade Identification Number, 124
Globalization

alliances, 297-298

challenges of, 290

costs, 19, 290-291
countertrade, 296
delays, 294
documentation required, 296297
versus domestic operations, 294-298
duty drawback, 296
export/import issues, 119, 290-292
information systems integration, 297
integrated enterprise, 293-294
language issues, 296
lead time, 294
local content laws, 291
local presence, 248, 292-293, 304-305
NAFTA, 119, 207
operational considerations, 296-297
performance cycles, 294
rationale for, 18-19, 288-289
security issues, 419-423
sourcing, 298-300
stages of international development, 290-294
transportation, 295-296
Globally integrated enterprise, 293-294
Goals, 22, 378-379
Government, transportation and,
195-196, 198
Government bill of lading, 236
Gray markets, 420
Great divide, 365
Green initiatives, 410411
Grocery Manufacturers of America, 274
Gross Domestic Product (GDP), 290
Gross National Product (GNP), 22
Ground package service, 211-212
GTIN, 123

Handling equipment, 221
Hazardous materials transportation, 197
Hazardous Materials Transportation Uniform
Safety Act, 197

H.E. Butt’s, 373

Heartland Corridor, 215

Hepburn Act, 198, 199

Heuristic approach, 353-354
Hewlett-Packard, 272

Hierarchical organization, 367

High complexity, 409

High-rise storage, 281-283

Hijacking, 266

History file, 101

Hoechst, 293

Home Depot, 259, 380

Honda of America, 79

Hours of service (HOS), 234-235

IBM, 42, 65, 293, 294

1CC Termination Act, 201
1CI, 294

IKEA, 272

Image processing, 128-129
Import, 290-292

In-storage handling, 254
In-transit inventory, 193, 311-316
Inbound logistics, 32-33
Income statements, 394, 395
Income tax, 412

Industrial packaging, 269
Infocratic structure, 364
Information age, 3
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Information-directed handling systems, 276-277,
283-284
Information exchanges, 196
Information flow, 33-34, 374
Information sharing paradigm, 9-10
Information systems
central databases, 100
communication technology; see
Communication technology
ERP: see Enterprise Resource Planning (ERP)
execution systems, 109
importance of, 96
inventory deployment, 110-117
legacy systems, 98
levels of functionality, 9698
management control, 96-97
modules of, 98-104
planning and monitoring, 117-119
software as a service, 129
transaction system, 96-97
Information technology, 3, 280, 362, 364
Information transfer, 275-276
Information warehouse, 100-101
Inland ports, 215
Inoperational time, 85
Inputs, to performance cycle, 41
Insurance certificate, 297
Insurance costs, 162163
Integrated service providers (1SP), 10-11, 39, 206,
231, 241, 250, 291
Integration
customer, 375-376
information systems, 297
internal, 375-376
planning and control, 376
supplier, 376
Integrative management, 5-11
Interactive approach, 353-354
Intermediaries, 216-217
Intermediate customers, 48
Intermodal transportation, 213-216, 295
Internal assessments, 377-378
Internal benchmarking, 393
Internal integration, 375-376
Internal operating review, 329-330
International business; see Globalization
International Organization for Standardization
(1S0), 74, 423
International sourcing, 298-300; see also
Globalization
Internet
B2B, 196
as a communication tool, 125-127
e-commerce, 35, 81-82
e-fulfillment, 284-285
EDI, 43, 81, 121-123
electronic catalogs, 82, 126
exchange portals, 125-127
transportation, 196
XML, 127
Interstate Commerce Act, 198-199
Interstate Commerce Commission (ICC), 198
Inventory
accuracy, 265
analysis of, 356-357
analytic techniques, 351352
audits, 265
availability of, 53-54
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Inventory— Cont.
available-to-promise (ATP), 114, 312
average, 159-160
base stock, 41
capable-to-promise (CTP), 114
cartying costs, 23, 75, 162-163, 349-350
classification of, 188-189
consignment, 157
control of, 179-181
costs, 395
days of supply, 387, 391
deployment of, 110117
dwell time minimization, 17-18, 40, 391
fill rate, 53-54, 176-178, 385
first-in, first-out, 279
fiow of, 31-33
functions of, 158
in-transit, 193, 311-316
performance indicators, 160—162
portfolio effect, 322
process integration barrier, 364
pull systems, 181
rapid replenishment, 307
reduction of, 34, 399400
reorder point, 161, 163-164
risks, 157
safety stock, 41, 160, 173-175, 311-312,
322-324
seasonal requirements, 158
service levels, 159
simulation techniques, 352-353
stockouts, 53, 75, 168-169
transit stock, 311-316
turnover of, 16, 27, 161, 387, 399
vendor managed, 187
work-in-process, 32
Inventory assets, 41
Inventory decisions, 350-353
Inventory economics, 311-316
Inventory file, 101
Inventory management
ABC classification, 188-189
bar coding and scanning, 120121
centralization of, 37-38, 159
collaborative inventory replenishment,
186-188
cycle counting, 159160, 265
demand uncertainty, 168-172
DRP, 184-186
80/20 rule, 28, 67, 81, 189
fair share allocation, 183184
how much to order, 164-168
minimizing investment, 75
performance cycle uncertainty, 4345, 168,
172-173
periodic review, 180-181
perpetual review, 179-180
policies for, 178-188, 190
product/market classification, 188-190
reactive methods, 181-182
requirements planning, 184186
RFID, 124125, 202, 254, 276, 283, 410
strategies for, 27-28, 190
when to order, 163-164
Inventory policy, {59
Invoices, commercial, 297
Irregular component, of a forecast, 144
ISO standards, 74, 423

Item fill rate, 385

JITII, 92

Job shop, 87

John Deere, 87, 380, 407

Johnson & Johnson, 294, 306, 393
Joint costs, 222

Joint rate, 228

Jones Act, 202

Just-in-time (JIT), 75, 91-92, 247, 715

Kimberty-Clark, 306
Kraft Foods, 259, 306
Kroger, 48

Land bridge, 214
Landed cost, 384-385
Language issues, in international trade, 296
Late customization, 15
Layout, of warehouses, 255-256, 261-263
Lead supplier, 250
Lead time, 85-86, 114, 294
Leadership, 371, 415
Lean manufacturing, 90-91
Legacy systems, 98
Less-than-truckload (LTL), 206, 224
Letters of credit, 297
Liability, 221
Life cycle, 35-36, 77, 305
Life expectancy, of a product, 72-73
Lift trucks, 277
Light-directed operations, 283
Light tree, 284
Lights-out facilities, 281
The Limited, 371
Limited capital, 168
Limited Logistics Services, 9
Limited service rate, 228
Line fill rate, 159, 385
Line flow process, 87
Linear programming, 353
Live racks, 279
Load planning, 230-231
Load volume, 219-220
Local content laws, 291
Local presence, 248, 292-293, 304-305
Local rate, 228
Localized raw materials, 303
Location, of warehouses, 30, 303-305
Location theory, 303-304
Locational modification, 322-323
Locational weight, 303
Logistical renaissance, 4, 22
Logistics; see also Supply chain
basic services, 24-25
costs, 19, 2223, 25-26, 290291, 384-385
cradle-to-cradle, 35-36
cross-dock operation, 39, 230, 249, 251,
256, 281
defined, 4, 22
direct distribution, 36-37, 40
echelon system, 36-37, 40
expenditures, 22-23
facility network design, 30-31
flexible distribution, 38-40
fourth-party providers, 11
global; see Globalization
goals of, 22

inbound, 32-33
information flow, 33-34
information systems re
integrated service pr::vi;:;r:.nlzitf’l 1(3)3_ 209
231, 241, 250, 291 20208,
manufacturing support, 32, 33
operating arrangements, 36-38
operational objectives, 34—3¢
order processing, 26-27
outsourcing, 10-11, 75, 83, 418419
performance based, 92-93
quality of service, 25
reasons for poor performance, 133
response based, 232
reverse, 35, 193, 250, 252
service benefits, 24-25
third-party providers, 11
time-based, 232
Logistics planning, 135-136
Logistics postponement, 15
Logistics value proposition, 23-26
Loss and damage, 235, 267
Lot sizing, 14, 51, 76, 164
Low complexity, 407408
Low-cost country sourcing, 298-300
Lowest total process cost, 8

Maintenance, preventive, 38
Make-to-order (MTO), 87-89, 135, 306
Make-to-plan (MTP), 87-89, 306
Make-to-stock (MTS), 87
Malfunction, 24, 55
Management
assets, 387-388
category, 106
change, 368-369
demand, 106, 112-113, 134135
integrative, 5-11
operational, 230-232
resource, 113, 142
risk; see Risk management
Management assumptions, 337-338
Management control, 96-97
Mann-Elkins Act, 198
Manufacturing
assemble-to-order (ATO), 87-89, 135,
306, 307
bottlenecks, 85
brand power, 83,371
build-to-order, 13
constraints, 8485
cost of, 88-89
design for logistics, 92
flexible, 14
HT, 75, 91-92, 247,715
JITIL, 92
lead time, 85-86, 114, 294
lean, 90-91
make-to-order (MTO), 87-89, 135, 306
make-to-plan (MTP), 87-89, 306
master production schedule, 109-110
MRP, 92, 184-186
MRP 11, 109
outsourcing of, 83
perspectives, 82-86
strategies, 86-88
variety, 84
volume, 83-84

Manuficturing postpenement, 14-13
Munufﬁchump, Resource Planning (MRP 1), 109
Manufacturing support, 32,33
Marltime Administration, 213
market accommadation Now, 373-374
Market aren consolidation, 232
parket issessment, 329,331
Market-llused ATO, 307
Market definition method, 346
Market factors, 221
Market segmentation, 49
Matket value, 5-6
Marketing
channels for, 4
customer-focused, 48-52
fundamentals of, 4849
micromarketing, 50
one-to-one, 50
relationship, 4950
transactional, 49-50
Marketplaces, 196
Mass customization, 87
Mass merchandising, 50
Master cartons, 30, 269-271,275
Master facilities, 39
Master production schedule (MPS), 109-110
Material, 33
Material availability, 24, 53-54, 320
Material index, 303
Materials handling
automated, 276-277, 280-283
bar coding and scanning, 120-121
bulk, 276
e-fulfillment, 284285
environmental concemns, 285
forklifts, 277
as a function of logistics, 29-30
importance of, 29-30
in-storage handling, 254
information-directed, 276-277, 283-284
mechanized, 276-278
order selection, 280-281
pallets, 274-275
paperless picking, 278
principles of, 254-253, 276
receiving, 254
regulatory environment, 285
returns processing, 285
RF wireless, 283-284
safety, 285
seminutomated, 276-277, 278-279
shipping, 255
storage, 255-257
Materials Requirements Planning (MRP), 92,
184-186
Mathematical programming, 114
Matrix organization, 367
Maytag, 72
Mean, 170
Mean Absolute Deviation (MAD), 151
Mean nbsolute percentage QIrar (MAPE), 151
Measurement integration, 376
Measurement systems
asset management, 387-388
balanced scorecard, 364, 383, 405
basic customer service, 385-386
benchmarking, 393394
common metrics, 384

controlling, 382
cost performance, 384-385
cost-revenue analysis, 394-397
customer accommodation, 388-389
customer satisfaction; see Customer
satisfaction
customer service, 385-386
determining appropriate, 389-390
directing, 382-383
financial assessment, 394401
financial recording, 401403
functional perspectives, 384-388
monitoring, 382
objectives of, 382-383
productivity, 386-387
quality, 386
Strategic Profit Model, 398401
supply chain, 390-393
Mechanized handling systems, 276-278
Median, 170
Menu pricing, 77, 243-244
Micromarketing, 50
Minimization
cube, 272
dwell time, 17-18, 40, 391
Minimum charges, 210, 226227
Mixed integer optimization, 344
Mixing, 249250, 251
Modal classification, 208-209
Mode, 203
Modular packaging, 271
Monitoring, 382
Motor Carrier Act, 198, 200
Motor Carrier Regulatory Reform and
Modermization Act, 10
Movable racks, 278
Movement, of products, 193
Movement administration, 231-232
Moving averages, 147-148
MPS, 109-110
MRP, 92, 178, 184-186
MRP 11, 109
Multiple regression, 149
Multiple zone pricing, 239
Multivendor consolidation, 233

NAFTA, 119, 207

National Cooperative Research and Development

Act, 9
Nutional Motor Freight Classification, 224-225

National Mator Traffic Freight Classification, 224

National Railroad Passenger Cooperation, 199

National Transportation Policy, 200

Negotiable bill of lading, 236

Negotiated Rate Act, 201

Negotiation, 233-234

Nested shipments, 220

Nestlé, 294

Net prices, 242

Net profit approach to finaneial

assessment, 396-397

Net profit margin, 399

Net-rate pricing, 223

Network definition, 347

Network design, 302-326
enterprise favility network, 303-305
formulaling strategy, 119-325
inventory economics, 31 1-316
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strategy evaluation, 324-325
systems concept, 308-309
total cost integration, 309-319
total cost network, 317-319
transportation economics, 309-311
warehouse requirements, 305-307
Network inventory cost minimization, 316
Network transportation cost minimization,
310-311
Nike, 11
Nodes, 41, 343
Nonasset-based service providers, 11
Noncumulative discounts, 241
Nondedicated transfer car, 282
Nonoperating intermediaries, 216-217
Nonstackable freight, 227
Normal distribution, 170-171
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North American Free Trade Agreement (NAFTA),

119,207
North American Inland Port Network, 215
North American Super Coalition, 215
Notification, 118
Novartis, 294
Numerical compounding, 173-174

Objectives, statement of, 334-335
Obsolescence costs, 163
Obsolete inventory, 160
Occupational Safety and Health
Administration, 285
Ocean Shipping Reform Act, 202
On-shelf in-stock percent, 391-392
On-time delivery, 386
One-tail statistical application, 172
One-to-one marketing, 50
Online catalogs, 126
Operational exceptions, 97
Operational forecasts, 144
Operational goals, 378-379
Operational management, 230-232
Operational performance, 24, 54-55
Operational time, 85
Optimization, 337,344
Order assignment, 107-108
Ordet cyele consistency, 54-55, 294,386
Order file, 101
Order fill rate, 159, 385
Order fulfillment, 284-285
Order management, 106
Order-notified bill of lading, 236
Order quantity, 76, 160-162, 164-168
Order selection, 280-281
Orders
blanket, 107
perfect, 3, 56-57, 62, 388389
processing of, 26-27, 106-107
Orders shipped complete, 54
Organization
centrlization, 368
decentralization, 308
functionil aggregation, 361-363
great divide, 365
hierarchical, 367
matrix, 367
process integration barriers, 364-365
shift from function to process, 363-367
virtual, 367-368
Organization charts, 360-361
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Organization transparency, 367-368

Organizational end user, 4748

Origin rates, 224-225

OSHA, 285

Outputs, to performance cycle, 41

Outsourcing, 10-11, 75, 83, 372,
418419

Overcharge claims, 235

Overmnight transportation services, 222

Overplanning top-level demand, 178

Package delivery service, 210-213
Packaging
consumer, 269
containerization, 269, 273-275
cube minimization, 272
design, 272-273
environmental regulations, 410
fiexible containers, 274-275
as a function of logistics, 29-30
importance of, 269-270
industrial, 269
information transfer, 275-276
master cartons, 30, 269-271, 275
modular, 271
pallets, 274-275
product damage, 272
protection of, 271
research relating to, 271
returnable, 273-274
rigid containers, 273-274
unitization, 168, 269, 273-275
Pallet exchange pools, 275
Pallet positioning, 262
Pallets, 274-275
Paperless picking, 278
Pareto principle, 28, 67, 81, 189
Partnerships, 140
Parts per million, 91
Patriot Act, 202
Payment terms, 17
Pepsi, 296
Perceived quality, 73
Perfect order, 3, 56-57, 62, 388-389
Performance
benchmarking, 393-394
as a dimension of quality, 72
feedback, 378-379
measuring, 96-97
operational, 24, 54-55
standards for, 336
suppliers, 59-61
Performance-based logistics, 92-93
Performance cycle
characteristics of, 351
global operations, 294
importance of, 42
information systems and, 96
inputs to, 41
inventory, 160-162, 311-316
modification, 323-324
outputs, 41
speed, 54
structure, 4143
uncertainty, 43-45, 168, 172-173
Periodic inventory review, 180181
Perpetual inventory review, 179-180

Phantom freight, 240
Philips, 294
Pick-to-light, 284
Picking area, 262
Pickup allowances, 241-242
Piggyback service, 213
Pilferage, 265-267
Pipeline, 199, 207-208
Place utility, 49
Planning
advanced planning and scheduling (APS),
111-114, 182
applications, 134-136
assumptions, 337-339
business plans, 137
collaborative, 142
data collection and analysis, 336-341
design decisions, 343-344
design logic, 344-350
feasibility assessment, 329-334
logistics, 135-136
methodology for, 327-328
preorder, 233
problem definition, 328-336
production, 135
project, 334-336
recommendations and implementation,
341-343
requirements, 142, 184-186
sales and operations planning (S&OP); see
Sales and operations planning (S&OP)
strategic, 97-98
supply chain, 111-117, 133-136
Planning and control integration, 376
Planning and monitoring, of ERP systems, 103
Planning systems, 114-117
Platform service pricing, 243
Point-of-sale (POS), 39, 121
Poisson distribution, 173
Pooled delivery, 233
Port throughput, 215
Portals, exchange, 125-127
Portfolio effect, 322
Possession utility, 49
Postal Accountability and Enhancement Act, 212
Postaudit, 235
Postponement, 14-16, 87, 253, 292
Power, 370-371
Powered Industrial Truck Operators
Training, 285
Preaudit, 235
Preorder planning, 233
Prepaid freight bill, 236
Presentation development, 342
Preventive maintenance, 38
Price collusion, 9
Price file, 100
Pricing
base-point systemns, 239-240
collaborative, 199
dead net, 17, 242
debundling of, 77, 238, 305
delivered, 238-240
discounts, 17, 76-77, 167-168, 241
discriminatory, 200, 240-241
everyday low, 242
FOB pricing, 238-239

fundamentals of, 238-240
menu, 77, 243-244
multiple zone, 239
net rate, 223
pickup allowances, 241-242
platform service, 243
promotional, 242-243
single-zone delivered, 238-239
surcharges, 226, 291
transportation, 212, 222223
zone, 240
Private warehouses, 10, 257
Privatization, 295
Proactive consolidation, 233
Process costs, 8
Process engineering, 8
Process organization, 366-367
Procter & Gamble, 48, 68, 242, 373, 407
Procurement; see also Purchasing
defined, 32-33
e-commerce, 35, 81-82
early supplier involvement, 80
importance of, 74-75
operational integration, 79-80
requirement segmentation, 81
role in supply chain management, 75-77
small volume, 81
value management, 80-81
volume consolidation, 7879, 81
Procurement drivers, 305-306
Product, 33
Product codes, 123
Product complexity, 406-409
Product definition, 346-347
Product density, 220
Product development, 80, 92
Product life expectancy, 72-73
Product-mix analysis, 260-261
Product-price file, 100
Product/service assortment and choice, 5
Product/service flow, 373-374
Product storage, 193-194
Product variety and assortment, as a service
output, 52
Product velocity, 255
Production Amendments of 1993 and 2004, 9
Production lot size, 168
Production planning, 135
Productivity, 386-387
Profile replenishment, 187188
Profitability, 49, 67
Programming, | 14, 353
Project planning, 334-336
Project work plan, 336
Promotional component, of a forecast, 143-144
Promotional laws, 409
Promotional pricing, 242-243
Promotions, 144
Prompt payment, 17, 77
Proof of delivery receipts, 128
Proportional rates, 228
Protection, of the supply chain, 420422
Protiviti, 401
Public accounting practices, 394-395
Public warehouses, 10-11, 258
Pull inventory systems, 181
Purchase order file, 101

purchnsing; s¢¢ also Procurement
defined, 32-33

globally, 298-300
information systems, 110

put-to-light, 284

Qua]itative forecasting techniques, 146-147
Quality
continuous, 62
defects, 3, 35, 56--57, 91, 388
dimensions of, 72-73
1SO standards, 74, 423
logistics services, 25
measurement of, 386
perceived, 73
six sigma, 3, 56, 90-91
standards, 74
TQM, 35, 56, 73-74
Quantity discounts, 76, 167-168, 241
Quantity principle, 309
Quick response (QR), 187

Radio-frequency data communication (RFDC)
technology, 124125
Radio frequency identification (RFID), 124-125,
202, 254,276, 283,410
Rail industry, 199-201, 203-205, 213-214
Rail Transportation Improvement Act, 200
Railroad Revitalization and Regulatory
Reform Act, 200
Range, 84
Rapid replenishment, 307
Rating, transportation, 223-229
Rationalization, supply chain, 369
Reactive consolidation, 232-233
Reactive inventory control, 181182
Reauthorization Act, 202
Receiving, 254
Reconsignment, 229
Recovery time, 24
Recycling, 250, 410-411
Reed-Bulwinkle Act, 199, 224
Regional Rail Reorganization Act, 199
Regression forecasting, 149-150
Regulations
deregulation, 11, 200-202, 206, 295
economic, 197
environmental, 410-411
financial and taxation, 411-412
history of, 198-203
promotional, 409
safety, 197, 202
social, 197, 410
transportation, 192, 196-203
Relational buying, 305
Relational database, 100
Relational distribution channels, 140
Relationship management, 360-381
alliances, 140, 297-298, 373, 377-378
behavioral context, 376-377
CRM, 32, 68, 102-103, 105-106
developing trust, 379-380
framework for, 6
functional aggregation, 361-363
great divide, 365
implementing relationships, 378
information sharing, 369

initiating relationships, 377-378
leadership, 371
maintaining relationships, 378-379
managing change, 368-369
organizational transparency, 367-368
power, 370-371
process integration barriers, 364-365
range of relationships, 371-373
shift from function to process, 363-367
within the supply chain, 369-380
supply chain integrative framework, 373-379
Relationship marketing, 49-50
Released value rate, 228
Relevancy, 5-6
Reliability, 25, 55-56, 72
Reliability-based trust, 379
Remanufacturing, 250
Remarketers, 250
Reorder point, 161, 163-164
Replacement parts, 39
Replenishment
collaborative inventory, 186-188
dependent demand, 178
of inventory, 28
rapid, 307
Replenishment order, 161
Requirement segmentation, 81
Requirements planning, 142, 184186
Rerouting, 118
Resiliency, of the supply chain, 420
Resource allocation, 114
Resource availability, 412-419
Resource management, 113, 142
Resource optimization, 113—114
Resource plan, 137
Resource utilization, 134
Response-based business strategies, 305
Response-based logistics, 232
Response time, 392-393
Responsive business model, 12-13
Responsiveness, 11-16, 34
Return on assets (ROA), 388, 398400
Return on investment (RO1), 388, 398
Return on net worth (RONW), 398
Returnable packaging, 273-274
Returns management, 250
Retums processing, 285
Reverse auctions, 126
Reverse logistics, 35, 193, 250,252,411
Reverse Logistics Executive Council, 411
Reward systems, 364
RF wireless, 283-284
RFID, 124125, 202, 254, 276, 283, 410
Rickenbacker Intermodal Rail Center, 215
Rider trucks, 277
Rigid containers, 273-274
Risk management
assessment of, 341-342
levels of, 370
product complexity, 406-409
regulatory, 409412
resource availability, 412-419
security, 419-423
ROA, 388, 398-400
Robinson-Patman Act, 199, 240-24)
Robotics, 279
RO, 388, 398
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RONW, 398
Routing, 231, 353-354
Rule-of-thumb clustering, 353

Safety
materials handling, 285
regulations for, 197, 202
in warehouses, 267, 285

Safety stock, 41, 160, 173175, 311-312, 322-324

Safety time, 178
Safeway, 48
Sales and operations planning (S&OP)
advanced planning and scheduling (APS),
111-114, 182
defined, 103
information needs, 117-118
information systems and, 103
inventory deployment, 110
keys to success, 139
process, 136-138
requirements planning, 184-186
Sales forecasting, 168
Sales plan, 137
Sam’s Club, 51
Sarbanes-Oxley Act, 243, 401-403
Satellite technology, 128
Sawtooth diagratn, 160
Scalability, 84
Scanning, 120-121
Scheduled area delivery, 233
Scheduling, 230, 342, 353
Schneider National, 128
Scorecard, balanced, 364, 383, 405
Sears Holding, 9
Seasonal demand, 143
Seasonal inventory requirements, 158
Seasonal storage, 250
Securities and Exchange Commission (SEC), 401
Security
of the supply chain, 419-423
in warehouses, 265-267
Segmentation, of markets, 49
Seléction, in-storage handling and, 254
Semiautomated handling systems, 276-277,
278-279
Sensitivity analysis, 321-324, 341
Sarial Shipping Container Code (S§SCC), 123
Service-based warehouse justification, 311-316
Service costs, 243
Service levels, 159, 320-321
Service outputs, 50-52
Service reliability, 25, 55-56
Service sensitivity analysis, 321-324. 3414
Serviceability, 73
Services, value-added, 11, 6566, 77,
253,265, 305
Setup/changeover constraints, 84-85
Shareholder value, 383

Sherman Act, 199
Shipment consolidation, 30, 35, 232-233,

307,309
Shipment manifest, 238
Shipment sizes, 350
Shipper, 194-195
Shipper association, 216
Shipper load and count rate, 228
Shipper-owned trucks, 206
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Shipping, 255

Short sea shipping (SSS), 202,214
Simple regression, 149
Simulation, 337, 343, 352-353
Simulation capability, 118

Simultaneous resource consideration, 133-134

Single-line rate, 228
Single-mode operators, 210
Single sourcing, 79

Single-zone delivered pricing, 238239

Situation analysis, 329-331
Six sigma, 3, 56, 90-91
Slipsheets, 274-275
Slotting, 255, 262
Small shipment transportation, 210
Small volume purchasing, 81
Smoothing, 148149
Smurfit-Stone, 39
Social regulations, 197, 410
Software as a service (Saas), 129
S&OP; see Sales and operations
planning (S&OP)
Sortation devices, 279
Sorting, 249-250
Sourcing; see also Procurement
internationally, 298-300
single, 79

Spatial convenience, as a service output, 51

Special equipment charges, 229
Specialization
functional, 364
geographical, 158, 304
Speculative inventory, 160
Speed
of delivery, 24, 28
of service, 54
time to market, 2
of transportation, 29, 209
Split delivery, 229
Split-order delivery, 39
Spot stocking, 252
Square root rule, 322-323
Stackable freight, 227
Staggers Rail Act, 10, 200-201, 204
Standard deviation, 171172
Standard Oil Company, 199
Standardization, 270
Standards
communication, 121-123
customer service, 57-58
EDI, 121-123
for performance, 336
quality, 74
Statement of constraints, 335-336
Statement of objectives, 334-335
Steel Service Center, 86
Stockout, of inventory, 53, 75, 168—169
Storage; see also Warehousing
active, 256
automated, 281-283
costs of, 163
extended, 256-257
high-rise, 281-283
plans for, 255-25¢
of products, 193-194
seasonal, 250, 256
in transport vehicles, 193-194

Stowability, 220
Strategic change, 369
Strategic goals, 378-379
Strategic planning, 97-98: see also Planning
Strategic Profit Model (SPM), 398401
Supplier file, 101
Supplier integration, 376
Supplier-managed inventory, 187
Suppliers
certification of, 79
consistency of, 55
development of, 76
early involvement with, 80
from low-cost countries, 298-300
performance, 59-61
reduction in number of, 78-79, 81, 305
single sourcing, 79
tier one, 250
Supply and demand, balancing, 158
Supply chain
collaboration within, 9-10, 371-373
drivers
finance, 16-18
globalization, 18-19
integrative management, 7-11
responsiveness, 11-16
enterprise extension, 9-10, 373
extended relationships, 371-373
flows, 373-375
key processes, 8
service outputs, 50--52
synchronization of, 40-45
Supply chain analysis; see Planning
Supply chain compliance, 19
Supply chain flows, 373-375
Supply chain information systems
central databases, 100
communication technology; see
Communication technology
enterprise integration, 101-102
enterprise operations, 102-103
enterprise planning and monitoring, 103,
117-119
ERP; see Enterprise Resource Planning (ERP)
Inventory deployment, 110117
legacy systems, 98
levels of functionality, 96-98
modules of, 98-104
planning and monitoring, 117-119
planning systems, 114-117
software as a service, 129
Supply chain integrative framework, 373-379
Supply chain management
career path, 415-416
defined, 4
expertise needed, 413416
role of, 405-406
Supply chain measurement, 390-393
Supply chain model, 6-7
Supply chain planning (SCP), 111-117,
133-136
Supply chain rationalization, 369
Supply Chain Response Time (SCRT), 392-393
Supply chain revolution, 4-5
Supply chain security, 419-423
Supply chain visibility, 118, 133
Supply facing warehouses, 305

Supply management, 33
Support systam, fiy foreeasting, 145
Supporting logic, developnient of, 331-333
Surchurges, 226, 29|
Surface Transpottation Board
Sustainability, 406
System design
assumptions, 337-339
dnta collection and annlysis, 336-34]
design decisions, 343-144
design logic, 344-35¢
problem definition, 328-33¢
project planning, 334-33¢6
recommeéndations and implementation,
34|-343
Systems analysis, 308-309
Systems concept, 308-309

(STBY), 201, 224

Tapering principle, 194, 219, 309
Target, 9, 41, 50, 259
Tariffs, 199, 223
Task interleaving, 283
Tax align supply chain (TASC), 412
Taxation, 162, 411-412
Technical skills, 415
Technique companent, of a forecast, 145
Technology assessmient, 330-33 1,332
Terrorism, 202
Theft, from warehouses, 265-267
Theory of constraints, 85
Third-party logistics service providers,
11,418-419
Three sigma, 90
Threshold service levels, 320-321
Tier one suppliers, 250
Time-based competition, 12
Time-based logistics, 232
Time buckets, 184
Time series forecasting techniques, 147-150
Time to market, 2
TNT, 295
Total cost, 25-26, 76-78, 317-319, 392
Total cost of manufacturing (TCM), 88-89
Total landed costs, 384-385
Total quality management (TQM), 35, 56, 73-74
Total systems cost, 29
Towlines, 277
Toyota, 407
TQM, 35, 56, 73-74
Tracing, 234
Tractor trailers, 277-278
Trade loading practices, 243
Trade-offs, 8, 308, 317
Trailer on a flatcar (TOFC), 213
Training, 116
Trainship, 213-214
Transaction systems, 96-97
Transactional marketing, 49-50
Transfer, 254
Transit inventory, 160
Transit services, 228
Transit stock, 311-316
Transport capability, 416-417
Transport lane, 221
Transportation, 192-217; see also Logistics
administration of, 229-235
Advanced Shipment Notification, 231

air, 200, 208, 212-213
allocation of costs, 221-222
analysis of, 353-355
auditing, 235
bill of lading, 128, 236-237,
296-297
brokers, 195,216-217
cabotage and bilateral agreements,
202, 295
claim administration, 235
common, 222
control, 234-235
costs, 29, 221-222, 416417
demurrage, 194n, 229
dercgulation, 11, 200-202, 206, 295
diversion, 194, 229
documentation, 236-238
economic drivers, 219-221, 309-311
economic principles, 194
environment, 193, 229
equipment scheduling and yard
management, 230
event management, 118
expediting, 234
expenditures, 203
for-hire, 10, 206
freight bills, 235-236
freight forwarders, 195, 216
freight terms, 238-238
functionality, 193-194
global, 295-296
ground service, 211-212
hazardous materials, 197
importance of, 193
inland ports, 215
intermodal, 213-216, 295
joint, 222
foad planning, 230-231
logistical integration, 235
modal classification, 208-209
movement administration, 231-232
negotiation, 233-234
nonoperating intermediaries, 216-217
operating characteristics, 209
operational management, 230-232
order quantity, 166167
package service, 210-213
participants, 194-196
piggyback service, 213
pipeline, 199, 207-208
pricing, 212, 222-223
privatization, 295
problems with infrastructure, 209-210
rail, 199-201, 203205, 213-214
rates and rating, 223-229
regulations, 192, 196-203
requirements, 28-29
routing, 231, 353-354
safety, 202
services provided, 193-194
shipment manifest, 238
single-mode operators, 210
speed, 29, 209
tracking deliveries, 118
trucking, 200-201, 205-206, 213
variable, 221
water, 199, 206-207

Transportation Act, 198, 199 '

Transportation Data Coordinating Committee
(TDCC), 121

Transportation economics, 309-311

Transportation Management System (TMS),
108-109, 230

Transportation Safety Act, 197

Trend component, of a forecast, 143

Trilevel automotive railcars, 204

Trucking, 200-201, 205-206, 213

Trucking Industry Reform Act, 201

Trucking Industry Regulatory Reform Act
(TIRRA), 223

Truckload (TL), 206, 224

Trust, development of, 379-380

Turnover, of inventory, 16, 27, 161, 387, 399

Two-way voice communication, 124

Ubiquitous materials, 303
Uncertainty
buffering, 158
demand, 168-172
dependent demand replenishment, 178
estimating fill rate, 176-178
performance cycle, 43-45, 168, 17;—173
safety stock with combined uncertainty,
173-176
Unconstrained marketing plan, 137
Undercharge claims, 201, 235
Uniform bilt of lading, 236-237
Uniform Code Council (UCC), 123
Uniform Freight Classification, 224
Unilever, 66
Unit trains, 204-205
United Parcel Air, 208

United Parcel Service, 11, 62, 120, 204, 208, 211,

212,215, 222, 228, 263,279, 295

United States Postal Service, 195, 21 1-212,
222,239

Unitization, 168, 269, 273-275

Universal Product Code (UPC), 275

UPS, 118

USA Patriot Act, 202

Use restriction, 291

USF Corp., 206

Utility, 49

Utilization, 134, 272

Validation data, 339
Value, 5-6, 23, 26
Value-added networks (VANSs), 123
Value-added services, 11, 65--66, 77, 243, 253,
265, 305
Value-added taxes, 411-412
Value creation, 373
Value engineering, 80-81
Value fill rate, 385
Value management, 80-81
Value-of-service strategy, 222
Variable costs, 221, 395
Variance reduction, 34
Variety, 84 15
oeity, product,
:,/:L::n:lnl:nugcd inventory (VMI), 187
Virtual organization, 367-368
Visibility, 133
Voice recognition systems, 124
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Volume
consolidation of, 78-79, 81
load, 219-220
manufacturing, 83-84
transportation rates and, 166167
Voluntary Interindustry Commerce Standards
(VICS), 123, 126-127

iting time, as a service output, 51-52
\\;//::nl\lziir: 9,41, 50, 68, 124, 128, 142, 187, 242,
373,410
Walkie-rider pallet trucks, 277
Warchotise managemant system (WMS), 108,
263-265, 266
Warehousing, 246-268; see also Storage
accuracy and audits, 265
benefits of, 248-253, 305
break-bulk, 36, 248-249
centralized, 37-38
changing role of, 306
consolidation, 36, 248-249
contract, 258-259
cost-based justification, 309-311
osts, 385
zross-docking, 17, 39, 230, 249, 251, 256, 281
customer accommodation drivers, 306-307
damage, 235, 267
demand facing, 305, 306
design, 260, 261
echelon systems, 36-37, 40
expansion, 261
facility network design, 30-31
inventory economics, 311-316
justification for, 307
layout, 255-256, 261-263
local presence, 248, 304-305
location of, 30, 303-305
locational modification, 322-323
materials handling; see Materials handling
network inventory cost minimization, 316
network transportation cost minimization,
310-311
number of, 304
operations, 107
private, 10, 257
procurement drivers, 305 .'iflf:
product-mix analysis, 260261
public, 1011, 258
rapid replenishment, 307
seiving, 254
:::crue lgogistics processing, 250, 252
safety and maintenance, 267, 285
seasonal storage, 250
security, 265-267
service-based justification, 311-316
services provided, 252-253
shipping, 255
site selection, 259-260
size of, 263
sorting, 249-250
strategic, 247-253
supply facing, 305
to support manufacturing, 306
theft from, 265-267
threshold service levels, 320-321
total cost network, 317-319
Warehousing postponement, 253
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Waste Management, 206

Wastes of Electric and Electronic Equipments, 410
Water transportation, 199, 206-207

Wave selection, 263-264

Web-based enterprises, 196

Weight, load, 219-220

Weight minimization, 272

Weighted moving averages, 148

Whirlpool, 410

Wholesaling, 157

Wi-Fi, 283-284

Wireless radio, 278-279

Work-in-process inventory, 32

Working arrangements, 14

World Customs Organization (WCO), 423
World Trade Organization (WTO), 202, 409, 423
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XML, 127

Yard management system (YMS), 109,
230, 265
Yellow Roadway, 206

Zero defects, 3, 35, 56-57, 388
Zone pricing, 240
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