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DMAIC, 171-172, 185

Downstream product suppliers, 12, 15

Dreamworks, 65

DRP, 448449, 461-462
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DuPont Model, 3940
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Earliest start date, 494
Early supplier involvement (ESI), 104
Eastman Kodak, 300
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Economic order quantity (EOQ), 422427
Economic regulation, 315
Economy of distance, 316
Economy of scale, 126-127, 316
EDI, 299
EDS, Inc., 3
Effective capacity, 58-59
Efficiency, 139
Electronic data interchange (EDI), 299
Eli Lilly, 102
Eliminate, 89
Elizabeth Arden Red Door Spas, 465
Empowerment, 165, 243-244
Engineer to order (ETO), 133, 265
Engineering, concurrent, 106-108
Enterprise resource planning (ERP), 449,
464465
Environment
carbon footprinting, 536
designing for, 116
hazardous materials, 315
1SO 14000, 175, 300, 537, 539
recycling, 535
social responsibility, 34-35, 288
" sustainability, 34-35, 528, 534-539
transportation and, 315-316
Environmental management system (EMS),
537,339
EOQ, 421427
Equipment costs, 127
Ericsson, 284-285
Errors, in forecasts, 347, 354, 379-382
Estimating trends, 371-375
European Automatic Numbering (EAN), 222
Evaluation processes, 8
Executive judgment, 349

Exponential smoothing, 351, 353-355, 371-372

Extended enterprise, 4
External failure costs, 161
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Facilities, number of; 328-329, 330-331
Facility layout, 136140

Facility Jocation, 328-332
Factory-within—a-factory. 245
Fail-safing, 250
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Failure modes and effects analysis (FMEA),
111-112, 498n

Fast innovators, 100

Federal Express, 269, 285, 317, 319, 331, 361
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Feedback, 38-39

Fill rate, 263-264 .

Final customers, 12

Financial performance metrics, 41

Finished goods inventory, 212, 461

Firing costs, 396 *

First-tier supplier, 15

Fishbone diagram, 187

Fisher-Price, 285

Fishyback, 320

Fit, 37 '

Fitness for consumption, 156-157

5-S program, 251

Fixed costs, 127, 143—144

Fixed costs per contract, 291

Fixed costs per order, 291

Fixed order quantity (FOQ), 454

Fixed-position layout, 136, 137

Flexibility, 33-34, 42

-~ Flexible manufacturing systems (FMS),

131-132, 531
Float, 494
Flow time, 61-62
Flows, 56
FMEA, 111-112, 498n
Focused factories, 245, 246
Focused forecasting, 356
Foolproofing, 250
Ford Motor Co., 237, 295, 537
Forecast bias, 356
Forecasting
accuracy of, 356-357
adaptive, 382
adjusting for seasonality, 347, 375-379
components of demand, 346-347
CPFR, 226-227, 299, 362-363
demand, 344, 346-356
demand management, 358-359
errors in, 347, 354, 379-382
estimating trends, 371-375
grassroots, 349, 350
judgment-based, 349-350
performance measurement, 356-358
process of, 347-349
statistical model-based, 350-356
time-series, 350-351, 372-374
Formal control, 55
Forward pass analysis, 494, 495
Front-office processes, 1341 35,7141
Fulfillment, 14
Full partnerships, 295
Functional layout, 136
Functional project, 485-486

Functional strategy, 26-27; See also Strategic
planning
Future state, 90-91

G

GameStop, 127
Gantt chart, 500
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222-223
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Goals, 284-288, 295
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Google, 101, 532-533

Grainger Distribution, 331
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Group technology, 118, 245
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361, 362

Hiring costs, 396

Histograms, 166, 186-187, 188
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Holding costs, 214, 396
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295-296, 300 ’

House of Quality, 109-111
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Hugging, 200-201

Hybrid strategies, 399, 404—405

Hyundai, 155-156

IBM, 3, 25-26, 29, 97, 101, 290, 419, 532

IKEA, 33, 34, 283-284

Independent demand, 448

Independent demand inventory system, 420;
See also Inventory

Infinite loading. 462
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‘Information flows, 56

Information sharing, 299-300, 361 -362

Information technology, 116-118

Innovation, 33, 38, 39, 287-283: See also
Product/process innovation
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Inputs
defined, 7-8
10 MRD, 449455
processes and, 35, 56
Insourcing, 288, 290-291; See also
Outsourcing
Inspection, 55, 166
Integrated product development, 106
Integrated service providers (ISPs), 332
Intel. 3,529
InterContinental Hotels, 537
Intermediate customers, 12
Intermediate term planning, 345
Intermodal transportation, 320-321
Internal customers, 12
Internal failure costs, 161
International Organization for Standardization,
173,539
Internet; See also Technology
business models, 530-531
EDI, 299
reverse auctions, 298
Inventory, 210-233; See also Warchouses
ABC analysis, 220-222, 435-436
accuracy of records, 223-224
bar coding, 222-223
bullwhip effect, 225-226
continuous review model, 420-430
costs, 214-215, 331, 396, 435-437
CPFR, 226-227, 299, 362-363
cycle counting, 224
defined, 212
dependent, 420
EOQ, 421-427
financial impact of, 213-215
finished goods, 212, 461
impact of location on, 434-435
independent demand system, 420
information systems for, 222-223
logistics and; See Logistics management
management of, 219-225
measures of performance, 215-219
MRO, 212
MRP; See Material requirements
planning (MRP)
multiechelon, 211
periodic review model, 420, 431-432
reducing costs of, 435-437
reorder point, 423-424, 430
RFID, 224-225, 327
roles of, 213
safety stock, 213, 220-221, 265, 435-436
single period model, 432-433
stockouts, 218219, 263, 428-430
stockpiling, 323
tumover of, 215-217
two-bin system, 437
types of, 212
value in the supply chain, 225
vendor managed, 226-227, 300
7e10, 236
“Inventory records, 454-455
Inventory status file, 454
Ishikawa chart, 187
ISO 9000, 173178, 300
1SO 14000, 175, 300, 537, 539
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Jefterson Pilot Insurance Company, 2306, 245,
240

JetBlue Airways, 273

Jidoka, 248

Job descriptions, 17-18

Job shop, 129-130

John Deere, 252, 420

Judgment-based forecasting, 349-350

Just-in-time (JIT), 236, 237-238; Sec also
Lean systems
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Kaizen, 167, 235

Kaizen event, 67-69, 249-250
Kanban scheduling, 246, 247, 449
Keep, 89

Keiretsu, 295-296

Kellogg, 316

Key Bank, 273

Key performance indicators (KPI), 300
Kimberly-Clark, 213, 332, 333
Kirstie Kelly Couture, 286
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Kohl’s, 448
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Latest start/finish date, 494
Launch, product, 99, 104
Layoff costs, 396
Layout, operations, 136-140
Lead time
defined, 32, 264
demand during, 428
market orientation, 265
order-to-delivery, 32, 264
reduction of, 360-361
Lean design, 254
Lean operation, 9
Lean systems, 234-258
applications, 251-255
culture, 243
defined, 236-237
just-in-time (JIT), 236, 237-238
kanban, 2406, 247, 449
objectives, 239-240
origins of, 237-239
performance characteristics, 238
principles of, 240, 242-244
pull, 243, 246, 449
strategic benefits of, 239
tools and techniques, 244-251
Toyota Production System, 236-237
Lear, 225
Learning curve, 127
Lenovo, 25, 37, 186
Less-thanrackload (1.TL), 318
Level, mixed-model scheduling, 296247
Level production strategy, 397398 401402

Leveruge purchases, 293

Lexus, 273
Life cycle, product, 99, 118, 129, 484
Life cycle analysis (LCA), 535
Lile cycle waste assessment matrix
(LCWAM), 535--536
Lincoln Electric, 161
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Line balancing, 138-140
Linc fill rate, 263-2064
Line stop systems, 248
Lincar regression, 372-375
Little’s Law, 61-62
Load leveling, 246-247
Load profile, 462
Logistics management, 310-339
activities, 312
cost minimization, 313-314
defined, 14, 312
design for, 116
integrated service providers. 332
materials handling, 326-328
network design, 328-332
postponement, 331-332, 362
reverse, 324-325
role of, 312-314
transportation; See Transportation
value-added services, 325
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Long-term capacity changes, 128
Long-term planning, 345
Longaberger Company, 343-344
Lost sales costs, 396
Lot-for-lot (L4L), 454
Lot size, 425-426
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Macy’s, 136
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(MRO), 212
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Make or buy decision, 290; See also
Outsourcing
Make to order (MTO), 133, 263
Make to stock (MTS), 133, 265
Malcolm Baldrige Quality Award, 137, 175,
177178
Management myopia, 188
Management policies, 57
Manutacturing
automation, 140-142
capacity planning: See Capacity
cellular, 132, 2438
design for, 13- L1 1L
EMS, 131032, 83
mass customization, 131132
oihonng, 313
operations layout, 36- 140
Process structuees, 128 (KRS it
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Moore's Law, 529
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Mator carmers, 318-319
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MRP; Sevr Material requirements planning
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Noodles & Company, 125-126, 133, 137138

North American Free Trade Agreement
(NAFTA), 294

O

Objectives
of lean systems, 239-240
project, 48384
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On-time delivery, 32, 284-285
Online reverse auctions, 298
Open innovation, 102
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Operation, 35
Operational planning, 16
Operations layout, 136-140
Operations management; See also Supply
management
cross-functional relationships, 13-16
defined, 1, 4
goods versus services, 6-7
history, 9-10
importance of, 3
job descriptions, 17-18
processes, 7-9
stakeholders, 12-13
suppliers, 12
versus supply chain management, 11
Operations planning; See Sales and operations
« planning
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competitive priorities, 30--35
critical customers, 12, 20, 28-29
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advantages, 290
defined, 288
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make or buy decision, 290
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Overtime costs, 396
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Parallel structure, 60-61
Pareto analysis, 166, 190-191, 192
Pareto’s law, 220, 275
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PDCA, 168-169, 185
Pear Computers, 186, 189192, 197
People, planet, profit, 537
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Perfect order, 266, 313
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importance of, 38-39
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processes, 06
SCOR model, 4243
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Planned order receipt, 456-457
Planned order release, 457-458
Planning: See also Sales and operations
planning
capacity; See Capacity
demand, 344-346, 359-363, 369
intermediate term, 345
long-term, 345
operational, 16
project, 489-499
short-term, 345
strategic: See Strategic planning
tactical, 16, 345
Planning horizon, 452
Planning systems
advances in, 463-465
APS, 465
CPFR, 226-227, 299, 362-363
CRP, 462463
DRP, 448-449, 461462
ERP, 449, 464465
MRP; See Material requirements planning
(MRP)
Point of sale (POS), 530
Poka-Yoke, 250
Pollyeyes Pizza, 143-144
Pooled delivery consolidation, 317
Portfolio management, 501-502
Portfolio planning, 102-103
Postmortem, 500
Postponable product, 361
Postponement, 331-332, 362
Postproject review, 500
Precedence relationships, 138-139
Preferred suppliers, 300
Prevention costs, 160-161
Priorities, competitive, 30-35
Private carriers, 321
Private warchouses, 326
Probabilistic scheduling, 513
Probabilistic task duration estimates, 496-497,
516-519
Process analysis/value stream mapping,
92-93, 250
Process automation, 140-142
Process capabilities, 56
Process capability analysis, 166, 193-196
Process control charts, 166, 196-201
Process flow diagram, 92~93, 193
Process flow table, 85-86, 87
Process identification, 8§2-83
Process improvement, 89, 90
Process innovation, 38, 39
Process layout, 136-137
Process mapping and analysis, 80-95
American Health and Medical Products,
81-92
defined, 81
identify areas for improvement, 86, 88-90
implement changes, 92
outcome identification, 82
process documentation, 83-86
process flow diagrams, 92--03, 193
process identification, 82-83
recommend changes, 90--92
value stream mapping, 92-93, 250
- waste identification, 242

Process-related competitive priorities, 52- 15
Process structures, 128 133
Process summary table, 91-92
Process thinking, 7-9, 54
Process variation, 169
Process widih, 193
Processes, 5279
activities of, 55
anatomy ol, 54 -57
back-oflice, 134135, 4]
batch, 130131
bottleneck, 60-62, 293
business, 55, 67
capacity and utilization, 57--59; See also
Capacity
continuous, 131, 138, 140
critical, 66-67
defined, 7, 54
front-office, 134-135, 141
inputs/outputs/flows, 56
management policies, 57
manufacturing, 54
performance measures, 66
repetitive, 131, 138, 140
service, 133~136
structure, 56-57
theory of constraints, 59-69
types of, 8, 55, 130
Procter & Gamble, 102, 211-212, 275, 298,
419, 533
Procurement, 14, 284
Producibility, 113
Product availability, 263-264
Product cost, 214
Product development; See Product/process
innovation
Product families, 140
Product focused factory, 245
Product layout, 137-140
Product life cycle, 99, 484
Product life cycle management (PLM),
118, 129
Product/process innovation, 96-123
codevelopment, 104--105
concurrent engineering, 106-108
design for environment, 116
design for logistics, 116
design for supply chain operations, 113~116
design for the customer, 108~113
design stages, 105106
effect on corporate performance, 100101
enabling technologies, 116-118
failure modes and effects analysis,
=112, 498n
idea and opportunity development, 101102
innavation competencies, 101-105
innovation portfolio planning, 102--103
innovation project management, 103104
modular product design, 114, 116, 293
product launch, 99, 104
product life cycle, 99, 11K, 129, 484
quality function deployment, 108111
role in supply chain management, 98-10]
stage-pate process, 100
standardization, 9, 114, 251
vilue engincering, 112113
Produet-process matrix, 120

Prowiuct quashity, 156, See alse Cuahiy
Product redesizn, 361
Producteelated priontics, 3142
Iaduct specification, 169
Iroduct structuge tree, 441
Production kannbian, 246
Production order quantity, 426427
Praduction planning and contiol, 34; See also
Planning
Production processes, 8
Production support warchouse, 323
Productivity, asset, 215219
Professional services, 133134
Project buffer, 497494
Project charter, 489
Project evaluation and review technigue
(PERT), 492
Project management, 480-511
completion of project, 500-501
crashing, 490, 513-516
critical path method, 492-495
defined, 482
exeeution of project, 499500
innovation, 103-104
manager selection, 487
matrix, 485-487
planning, 489-499
portfolio management, 501502
project definition, 485-489
risk analysis, 498-499
scheduling; See Scheduling
soltware for, 136, 497
teams used for, 488--489
work breakdown structure, 489-491]
Project Management Institute, 487
Project managers, selection of, 487
Project objective statement, 485
Project planning, 489-499
Projects; See also Project management
autonomous, 485-486
characteristics of, 482
defined, 129, 482
functional, 485-486
objectives of, 483-484
pure, 485-486
suceess factors, 483484
types, 485-487
Publix Super Market, 273
Pull systems, 243, 246, 449
Purchase cost, 32
Purchase order, 299
Purchase requisition, 292
Purchasing, 14, 284
Purchasing card, 293
Pure projects, 485-486
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COntnuous improvement, 6o-67, 167
cost oly 160161, 164
detects, 167, 170, 206
detined, X1, 150
dexign, 156
dimensions of, 186160




DMAIC, 171-172, 185

cmpowerment and, 165, 243-244

functional roles, 157-159

gurus, 160, 162163

house of. 109-111 *

inspection, 55, 166

180 9000, 173178, 300

Kaizen, 67-69, 167, 249-250

Malcohm Baldrige Quality Award, 157, 175,
177-178

organizational culture and, 167-168

PDCA, 168-169, 185

product, 31-32, 156

of services, 7, 156-157

Six Sigma, 113, 169-173

SPC, 196, 248

supply management and, 287 ot

tools for, 184-202
cause-and-effect diagram, 166, 187-190
check sheets, 166, 190
control charts, 166, 196-201
histograms, 166, 186-187, 188
Pareto analysis, 166, 190-191, 192
process capability analysis, 166, 193-196
.process flow diagram, 92-93, 193
scatter diagram, 166, 191-192
Taguchi method, 166, 201
TQM, 160-168, 168
Quality at the source, 166, 248
Quality function deployment (QFD), 108-111
Quality management, 156
Quantity discounts, 424-425
Question mark activity, 88
Quotation, request for, 296-297
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R chart, 197-201
Radio frequency identification (RFID),
224-225, 327
Rail, 319
Rated capacity, 59
Raw materials and components parts, 212
Razor and blades business model, 528
Recycling, 535
Reengineering, 67
Regression, linear, 372-375
Regression analysis, 355
Regular production costs, 396
Reorder point, 423-424, 430
Repetitive process, 131, 138, 140
Repositioning, 89
Request for proposal (RFP), 296-297
Request for quotation (RFQ), 296-297
Requirements explosion, 455
Requisition, 292
Resource and technology suppliers, 12,
1415, 16
Resource availability, 58
Resource planning, 362
Resources, 7-%, 126
‘Responsiveness, 42
Retail store layout, 136137
Rethink, 89 -
: Return on assets (ROA), 3940
.- Return on net worth (RONW), 39-40

Revenue, total, 143--144

Revenue management, 406

Reverse auctions, 208

Reverse logistics, 324-325

RFID, 224-225, 327

Risk analysis, 490, 498-499

Risk management, 34-35, 284-285, 290
Risk-priority number (RPNJ, 111
Ritz-Carlton Hotels, 109, 156, 157, 273
Roadway, 319

Rolling planning horizons, 395

Root mean squared crror, 380-381
Rough-cut capacity planning; 453,462
Runs, 200

S

Safety regulations, 315-316
Safety stock, 213, 220-221, 265, 435-436
Sales, 14
Sales and operations planning, 390417
aggregate planning; See Aggregate planning
benefits of, 393-394
defined, 392
demand management and, 344, 358-359
forecasting; See Forecasting
overview of, 392-393
process, 394-396
rolling planning horizons, 395
tactical planning, 16, 345
Sales trends, 347
Salesforce.com, 533
Sampling, acceptance, 202
Satisfaction, of customers, 267-271
Satisfaction gap, 270
Saw-tooth diagram, 421-422
SBU, 26-27
Scatter diagrams, 166, 191-192
Scheduled delivery consolidation, 317
Scheduled receipts, 454, 455-456
Scheduling
advanced planning and scheduling (APS),
465
critical path method, 492495
kanban, 246, 247, 449
level, mixed-model, 246-247
mixed-model, 247
MPS, 450-454
probabilistic, 496497, 513, 516-519
project management; See Project
management '
TAKT time flow balancing, 139, 245
SCOR model, 4243
Scorecard
balanced, 41
supplier, 300
Seasonal index, 375, 377-378
Seasonality, 347, 375-379
Second-tier supplier, 15
Security, 285
Sequential structure, 60
Serial/sequential structure, 60
Service blueprinting, 93, 135136
Service factory, 134
Service level, 218-219
Service level policy, 428-430
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Serviee process matrix, 133-134
Service processes, 133136, 141
Service reliability, 265-266
Service shops, 134
Services
aggregate planning, 405-408
versus goods, 6-7
mass, 134
MRP in, 450
professional, 133-134
quality of, 7, 156-157
value-added, 325
Setup costs, 214-215
Setup reduction, 247-248
Seven basic types of waste, 240-242
Seven Cycles, 34, 35, 36
Shift, 347
Short-term capacity changes, 128
Short-term planning, 345
Shortage cost, 215
Simple linear regression, 372-375
Simplification, 251
Simulation models, 356
Simultaneous engineering, 106
Single exponential smoothing, 351, 371
Single minute exchange of dies (SMED),
247-248
Single period inventory model, 432433
Single sourcing, 158, 293-294
Six Sigma, 113, 169-173
SmartOps Corp., 419
Smoothing, 351, 353-355, 371-372
Smoothing coefficient, 354
Social factors, 483
Social regulation, 315
Social responsibility, 34-35, 288
Sony, 97
Sourcing
as a function, 14
global, 285-286, 452
multiple, 293-294
single, 158, 293-294
strategic, 291-292
strategy development, 292-296
Southwest Airlines, 126
Spartan Motors, 447448
SPC, 196, 248
Specialty carriers, 318-319
Specification, 169
Specification limit, 193-197
Speed to market, 32
Spend analysis, 292
Sport Obermeyer, 350
Square root rule, 434
Stable pattern, 346-347
Stage-pate process, 106
Stakcholders, 12-13, 537
Standard deviation, 169, 428
Standardization, 9, 114, 251
Standards, quality, 173178
Standards gap, 209
Starbucks, 126, 142, 283, 289
Statistical model-based torecasting, 350-336
Statistical process control (SPC), 196, 248
Steelease, $37
Steinway, 88
Step change, 347
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Stockless production, 236
Stockout, 218-219, 263, 428-430
Stockout cost, 215
Stockpiling, 323
Stop-and-fix systems, 248
Storage, 55
Storyboards, 202
Strategic alliances, 295: See also Partnerships
Strategic business unit (SBU), 26-27
Strategic planning
corporate, 26-27
defined, 16
functional, 26-27
levels of, 26-27
operational, 16
operations strategy; See Operations strategy
SBU, 26-27
sourcing strategy, 292-296
Strategic Profit Model (SPM), 3940
Strategic purchases, 292
Strategic sourcing, 291-292
Stryker Instruments, 227
Stubb’s Legendary Kitchen, 311-312
Subcontracting costs, 396
Subway Restaurants, 133
Sunsweet Growers, 391-392
Supplier code of conduct, 288, 289
Supplier relationship management (SRM), 299,
300-301
Supplier scorecard, 300
Suppliers
certification of, 300
defined, 12
early involvement with, 104
first-tier, 15
identification of, 296
negotiating with, 298
number to use, 293-294
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299-301. . 2

sourcing strategy. 292-296
spend analysis, 292
Supply network, 4
Supply risk. 284-285
Supply web, 4
Sustainability, 34-35, 528, 534-539
SYSCO, 252

T

Taco Bell, 137
Tactical planning, 16, 345
Taguchi loss functions, 202
Taguchi method, 166, 201
Takt time, 139, 245
Target, 133, 137, 211, 217, 436
Task slack, 494
TCO, 285-287
Teams
cross-functional, 126, 135
globally dispersed, 488—489
project management, 488—489
Technological factors, 483
Technology; See also Internet
advances in, 10
computer-aided design (CAD), 116-118
computer-aided engineering (CAE),
116-118
emerging, 529-534
cnabling, 116-118
group, 118, 245
information, 116-118
innovation and, 287-288
Moore’s Law, 529
rapid changes in, 528
suppliers of, 12, 14-15, 16
types of operational, 532
Texas Instruments, 117, 350
Theory of constraints, 59—69
Third-party logistics (3PLs), 332
3BL, 537
M, 174
Tier, 15
Time bucket, 451-453
Time estimates, 490
Time horizon, 347
Time-series analysis models, 350-351,
372-374
Time to market, 32
Timeliness, 32
Toshiba, 37
Total acquisition cost (TAC), 421424
Total cost of ownership (TCO), 285-287
Total cost (TC), 143-144
Total landed cost, 313-314
Total network costs, 331
Total product experience, 7
Total productive maintenance (TPM), 244
Total quality management (TQM), 160-168,
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