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Customer delivery, MRT, 409
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Customer-introduced variability, 92
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Customized products, 283
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Data processing, 96
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Decision making, 5, 172
Decision options, 287-289
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Defect prevention, 168
Defect reduction, 200, 201
Defections, 454, 466
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Defective rate, 192

Defects, 137, 147, 149, 199
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Deliver, 218
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Delivery schedule, 311
Delivery time, 32, 148, 320, 223
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Demand, 11, 26
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Demand management, 219
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Demand patterns, 368, 400
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Demand rate and EOQ, 369
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Demand scenarios, 78

Demand Solutions, 297, 284-285
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Demand time, 323
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Dental care, 474
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Dentists, 86
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Design problems, 176

Design quality, 160, 176
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Design trade-offs, 50
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Direct-selling, 6
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Discrete lot sizes, 401
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Dispatch rule, 322, 324

Dispatcher, 449

Dispatching, 322, 324

Dispatching rules, 408

Disruptive technologies, 233

Distinctive capability, 20
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Downturns, 259
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Drop-off, 455, 457
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Drug utilization review, 456, 457
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Duracell batteries, 474
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E productivity, 486
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ECO, Engineering change order, 406
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Economic criteria, 366
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Effective capacity, 277
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Efficient processing routines, 93

Effort variability, 93
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Electricity services, 86
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Employee involvement, 172
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Erratic demand, 253
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European luggage market, 513
European market, 228
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Evaluation of job performance, 316
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Excess processing, 137
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Existing work process, 410
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Expediting, 405, 407
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Expert system, 449
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Facility planning, 259
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Family-of-parts sourcing, 148
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Fast changeover, 76
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Financial performance, 172, 174-177
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Flexible manufacturing, 75
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Flow rate, 107, 109, 111, 112
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Goal of operations, 320

Goal programming, 311

Goals for improvement, 198

Goals in quality, 168

Golden Cheese Company of
California, 81

Goldman Sachs, 289

Goldratt, Eliyahu, 320
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Interference, 317
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Inventory, ca rrying, 288
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Job completion, 324

Job costing, 12

Job descriptions, 169

Job design, 12, 100

Job interference, 64, 317

Job priority, 322, 408

Job scheduling, 313

Job sequence, 316-317
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Management style, 437

Management support, 477, 409, 410, 411

Managerial judgment, 241

Managers, 97

Managing demand, 79

Manual review, 383

Manual scheduling, 523

Manufacturability, 52-53

Manufactured parts, 397, 405

Manufacturing, 170

Manufacturing actions, 397

Manufacturing aggregate planning, 301

Manufacturing and services, differences, 86

Manufacturing cells, 463

Manufacturing complexity, 395

Manufacturing control, 315

Manufacturing control charts, 191

Manufacturing coordination, 429

Manufacturing costs, 405

Manufacturing department, 5

Manufacturing execution system, MES, 407

Manufacturing industries, 287, 318

Manufacturing inventory, 363

Manufacturing managers, 2, 427

Manufacturing measurements, 162

Manufacturing orders, 399

Manufacturing plant, 13

Manufacturing process, 198

Manufacturing projects, 334

Manufacturing resource planning
system, 399

Manufacturing status, 234

Manufacturing strategy, case, 424

MAPE, mean absolute percentage errors,
253, 254

Markdowns, 26

Market conditions, 71, 368

Market demand, 10, 226

Market demographics, 367

Market development, 424

Market needs, 42

Market niches, 24

Markel penetration, 432

Market promotion, effect on inventory, 365

Market pull, 41

Market requirements, 50

Market research, 160, 163, 171

Market segments, 12, 27, 31

Market share, 99, 172, 176

Market size, 12

Market survey, 245, 246

Market-focused business, 424



Market-focused facilities, 282, 283

Marketing, 11,73, 78

Marketing, Southwest Airlines, 439

Marketing and inventory, 367

Marketing and sales transactions,
ERF, 412,413

Marketing concept, 15

Marketing programs, 243

Marketing request, 427

Marketing strategy, 33, 74

Marketing strategy, case, 424

Marketing tool, 221

Marketing with technology, 468

Marketing /sales, 231

Marriott Hotel, MRP, 411

Masking tape, 484

Mass appeal, 63

Mass communications, 441

Mass customization, 54, 60, 75-77, 230

Mass distribution, 34

Mass inspection, 168

Mass markel, 71, 424

Mass production, 132, 147

Mass transit, 164

Mass-production processes, 141

Massachusetts Turnpike Authority, 334

Master production schedule, 408, 401,
404, 405

Master schedule, 140, 231

Master schedule, purpose, 405

Master schedule, stabilizing, 139, 141

Master schedule explosion, 397

Master scheduling policy, 405

Material availability, 399

Material conversion, 13

Materials, 13

Materials capabilities, 424

Materials costs, 335

Materials flow, 219

Materials handling, 12, 220

Materials Manager/Production Control, 8

Materials plan, 407, 403-404

Materials planners, 397

Materials planning function, 405

Materials planning process, 405

Materials requirements, 324

Materials requirements planning, MRP, 315,
395, 523, 536

Materials requirements planning and ERP,
395-415

Materials-flow process, 363

Mathematical models, 256, 309

Matinee movie prices, 287

Matrix flowchart, 114

Matrix of customer attributes and
engineering characteristics, 48

Mattel, 220

Mattresses, 54

Mature market, 33

Mature product focus, 74

Maturity, 245

Maximize utilization, 280

Mazda, 123

McDonald’s, 17, 71, 90, 93, 97, 281

McDonald's strategy, 27, 21-23

Mean, 188

Mean absolute deviation, MAD, 253

Mean absolute percentage errors, MAPE,
253-254

Mean square error, MSE, 253

Mean time between failures, MTBF, 161
Mean time to repair, MTTR, 161
Measurement, 171, 183, 186, 197-201, 204
Measurement of operations, 12
Measurement type, 185

Measures of forecast error, 252
Measuring equipment, 185
Measuring supply chain management, 222
Median, 242

Medical services, 87, 90, 97, 176
Medical system applications; 448
Medium range, 244, 255, 259, 260
Medium-range forecasts, 243
Medium-range planning, 283, 275-276
MedTrava Group, 97

Medtronic, 28, 29, 37

Meeting customer needs, 15
Mercedes, 159

Merriwell Bag Company, 516-517
MES, manufacturing execution system, 407
Messier-Bugatti, 229

Metal bracket, 61, 62

Methods, 13

Metrics, 222

Microsoft, 24

Microsoft Project, 351, 353
Microsoft Visio, 116

Military, 160

Military invasions, 351

Milliken & Co., 170, 183, 184, 204
Milling machines, 435

Mine stoppers, 424

Minimum cost, 311, 367
Minimum makespan, 317
Minimum waiting time, 317
Min/max decision rules, 380
Misalignment, 45, 284

Missile launchers, 334

Mission, 22, 74

Mistake detection, 166
Mistake-proofing, 138, 166
Mitsubishi, 48

Mitsubishi Heavy Industries, 229
Mix flexibility, 223

Mode, 242

Model prediction, 261

Modifying demand, 284, 287
Modifying supply, 284, 287
Modular design, 53-55

Modular home, 66

Modular product design, 230
Modular production, 76

Modular properties, 53
Modularity, 230

Modules, 53

Momentum in improving quality, 477
Money, 320

Money back, 95

Monitoring projects, 337
Monster.com, 8, 18

Morale, 118, 138

Most likely time estimate, 345
Motion, unnecessary, 149
Motivation, 29, 172

Motorcycles, 24

Motorola, 15, 16, 165, 170, 198, 199
Motorola pager, 75

Move, 118

Move cards, 142

Movies, 334

Index 551

Moving average, 248, 256

Moving forecast, 248

MRO, maintenance, repair, and operating
supplies, 369, 379

MRP and JIT, choice, 396

MRP contrasted with order-point systems,
400401

MRP elements, 405-408

MRP in service industries, 411

MRP software, 426

MRP system, 461

MRP systems, operating, 408409

MRP type 1, 398

MRP type I, 399

MSE, mean square error, 253

MTO, make-to-order, 66-69, 71

MTS, make-to-stock, 66-69, 71

Mud treating agents, 482

Muda, 136

Multicountry basis, 24

Multiple regression, 257

Museums, 90

N

National Association of Purchasing
Managers, 219

National Center for Disease Control, 46

National Institute for Occupational Safety
and Health, 46

National Semiconductor, 46, 230

National Weather Service, 534

Natural gas well-drilling, 482

Near-critical paths, 345

Nestlé, 24

Net present value, 12, 282

Net requirements, 403-404

Network, supply chain, 5

Network diagrams in projects, 351

Network methods compared ta
Gantt charts, 338

Network methods in projects, 338

Network of queues, 314

Networks, generalized, 351

New Holland, 432

New office opening, 338-344

New product development, NPD42

New product focus, 74

New product introduction, 12, 28, 31, 33,
243,245

New-product reviews, 174

New product sales, 474

New products, 261, 427, 485, 502

New York City Criminal Court, 325

Newista, 96

Niche services, 98

Nike Ing, 512

Nissan Motor Company, 41

No parts calls, 449

No-frills policy, 439

Non-value-added steps, 32

Noncompliance cost, 176

Nonconformance cost, 175

Nonlinear methods, 255, 256

Nonprofit, 170

Nonprofit organizations, 4, 5

Nonprofit services, 84

Nonrepetitive manufacturing, 150

Nonrepetitive mass production, 396



Nordstrom, 15,34

Normal cost, 348

Normal distribution, 188, 192, 346, 347
Normal probability distribution, 186, 198
Normal time, 348

Norms, 282

North American Free Trade Agreement, 501

NPD, new product development, 34, 40, 42
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Objective, 22, 52, 231

Objective measurements, 162

Objectives, inventory control, 400

Objectives, projects, 335

Objectives, scheduling, 313

Objectives for TQM, 478

Obsolescence, 291

Obsolescence cost, 366, 372

OEMs, original equipment
manufacturers, 236

Office, opening, 338-344

Offices, 314

Off-peak demand, 287

Off-season hotel rates, 287

Offset lead time, 403

Off-shore outsourcing, 229

Off-shoring, 228

Offshoring, services, 96, 97, 98

QOil, 26

Oil industry, 61

Qil refineries, 278, 283

Oil wells, 482

On-hand inventory, 373, 404

On-line luggage store, 507

On-line travel products store, 507

On-order inventory, 373

On-time delivery, 172,222, 223, 399, 434

On-time job completion, 324

On-time performance, 444

On-time service, 100

One-of-a-kind product, 72

One-on-one contacts, 171

One-time activity, 334

One-touch setups, 144

Online catalogs, 235

Operating expenses, 320

Operational costs, 433

Operational readiness, 160

Operations, 107, 222, 223

Operations and logistics, ERP, 413

Operations capability, 31

Operations decisions, 243

Operations department, 5

Operations function, 5, 219, 227

Operations management, definition, 2

Operations Management Center, 18

Operations objectives, 118

Operations responsibility, 10

Operations service system, 89

Operations strategy, 21, 23, 25, 28, 74, 275

Operator inspection, 183

Operator instructions, 169

Opportunity cost, 366

Opportunity loss, 367

Optimal facility size, 281

Optimal job sequencing algorithm, 317

Optimal review interval, 378

Optimal schedule, 318

Optimal scheduling rules, 317
Optimal strategy, 309

Optimistic time estimate, 345, 346
Optimized purchase requirements, 399
Oracle, 24

Oracle database, 412, 413

Oracle software, 339, 353

Oral-B, 474

Order completeness, 51

Order entry, 15, 108, 434

Order expediting, 407

Order fulfillment, 60, 66-70, 234
Order interval, 377

Order pattern, 225

Order penetration point, 70

Order placement, 234

Order placement timing, 398
Order qualifiers, 34

Order quantity, 377

Order sizes, 372

Order winners, 34, 61

Order-entry process, 75
Order-launching MRP system, 407
Order-point systems, 400
Order-winning criteria, 432
Ordering costs, 365, 366, 370, 381
Orders, 231

Organization, 427

Organization chart, 169, 436, 508, 426, 428
Organizational Dynamics Inc, ODI, 475
Outbound transportation, 220
Qutcomes, 122

Outliers, 195, 253, 254

Output measures, 276

Outputs, 6, 13, 107, 114, 243
Outside inspection, 185

Outside manufacturing, 216
Qutsourcing, 10, 173, 228, 288
Outsourcing, services, 96, 97, 98
Outstanding orders, 406
Overhead costs, 320
Overproduction, 27, 137, 140, 149
Overstock, 25

Overtime, 277, 284, 288, 289, 291, 292, 311
Owens Corning, 16

Owmership, 138

Ownership, services, 86

B

P control charts, 188, 201

P system, 377

P system and Q system compared, 377
I’ system and Q system in practice, 379-382
Pacific Gas and Electric, 96

Packaging, 12, 35, 220, 221

Pager, 15

Paper industry, 61

Paper Mate, 474

Paper mills, 278

Paperwork reduction, 148

Pareto, Vilfredo, 382

Pareto chart, 194, 195, 199

Park Inn, 469

Park Place Lexus, PPL, 85

Park Plaza Hotels & Resorts, 469
Parker Hannifin, 289

Parker Pen, 474

Parsons Brinckerhoff, 334

Participation, 477

Partner firms, 288

Partners, 147

Partnerships, 231

Parts explosion, 397, 399, 401, 536
Parts routing, 407

Parts withdrawal, 141

Part-time labor, 288, 291
Passenger airplanes, 334
Passenger revenue, 438

Passing of jobs, 317

Past history, 400

Past-due orders, 407

Past-due raw materials, 436
Patagonia, 16

Patented technology, 31

Payment receiving, 108
Payments, 286

Payout, service guarantee, 94
Payroll system, ERP, 412

Peak capacity, 276, 277

Peak demand, 287, 288

Peak periods, 9

Pearl River School District, 170
Pepsi, 17

Perceptual measurements, 162
Perfection, 137

Performance, 52, 335
Performance appraisal, 478
Performance improvement, 131,172, 318
Performance management, 449
Performance measures, 79
Performance metrics, 116
Performance monitoring, 337
Performance specifications, 335
Performance standards, 186
Performance standards, service, 98
Periodic review system, 380, 383, 377-379
Periodic samples, 187
Perishability, 202

Perishable products, 366
Permeable systems, 92

Personal computers, 372
Personal trainers, 90

Personnel, 285, 441

Personnel costs, 33

PERT method, 351, 344-348
PERT network, 345

Pessimistic time estimate, 345, 346
Petronas Towers, 339

Pfizer, 16

Pharmaceuticals, 224

Pharmacy Service Improvement, 451458
Phases, new-product development, 43
Philips, 16, 24

Photographic equipment, 448
Physical asset availability, 276
Physical constraints, 278

Physical distribution, 216
Physical goods, 86

Physical inventory count, 406
Physical supply, 216

Picking Operation, 117

Pickup of prescriptions, 457, 458
Pike Place Fish, 103

Pilferage, 366

Pilot production /testing, 43

Pilot study, 467

Pilot testing, 44

Pinch-bottom bags, 516



Pioneers of quality, 167-169
Pipeline inventory, 365

Pizza US.A, 7, 11,51, 87, 111-112
Place, 10

Plan, 218

Planned events, 277

Planned lead times, 402-404
Planned order releases, 404
Planning, 424

Planning agency, 164

Planning and control systems, 324-325
Planning and forecasting, distinction, 243
Planning capacity, 233

Planning options, 287-289
Planning projects, 64, 335, 336
Planning schedule, 431

Plant capacity, 324

Plant manager, 2

Plant start-up, 351
Plant-within-a-plant, PWP, 70, 74
Plastic parts, 64

Plastic pipe, 321

Plastic products, 424

Point of sale, POS, 363, 367
Point-to-point strategy, 439, 445
Poka-yoke, 138, 166, 173

Polaris nuclear submarine, 344
Police department, 321-322
Police protection, 84

Policies, 169

Policy service department, 5
Political campaigns, 65

Political environment, 14
Pollution control, 77
PortalPlayer, 217

Porter, Michael, 27

POS, point of sale, 367

Position description, case, 429
Positioning in market, 439
Post-it Notes, 228

Post-it Products, 484
Postponement of options, 76
Postponement strategy, 229
Potential orders, 261

Power failure, 94

Practices, 78

Precedence relations, 338, 347
Predictable demand, 26
Predictable supply, 26

Predicted demand, 279
Prediction, 260

Predictive models, 261
Predictors, 244

Preempt competition, 281
Prescription pickup window, 453
Prescriptions, 452

Prevention costs, 175

Prevention of defects, 173, 174, 185
Prevention of errors, 30, 166, 177
Prevention program, 185
Preventive maintenance, 146, 166
Price, 433, 438, 505

Price breaks, 392, 538

Price out, 291

Price protection, 372

Price sensitivity, 512

Price stability, 148

Prices, 437

Price-sensitive market, 33
PricewaterhouseCoopers, 238

Pricing, 12, 230, 284, 287

Pricing, airfare, 440

Pricing decisions, 243

Primavera Software, 339, 353

Printing, 72

Printing company, 321

Priorities, 408

Priority, job, 323

Priority and lead time, 323

Priority dispatching rules, 322-323, 325

Private exchanges, 235

Probabilistic capacity planning, 298

Probabilistic critical path, 348

Probabilities of stockouts, 311

Probability distribution of demand, 374

Probable causes, 196

Problem diagnosis, 449

Problem-solving, 133, 147

Problem-solving teams, 196

Problems during prescription
fulfillment, 457

Procedures, 13, 169, 427

Process, 5, 7, 22, 183

Process as a system, 107

Process baseline, 198

Process by-products, 78

Process capability, 191, 198

Process capability index, 191

Process changeover, 32

Process characteristics, summary, 65, 71

Process charts, 186

Process control, 186, 202

Process coordination, 235

Process costing, 12

Process defects, 198

Process definition, 172, 183

Process design, 44, 88, 89, 91, 101, 231,
248,278

Process design specifications, 45

Process flow, 30, 201

Process flow for service call, 448

Process flowcharting, 112-118

Process focus, 74

Process improvement, 6, 184

Process inputs, 78

Process layout, 64

Process layout change, 120

Process life cycle, 73

Process management, 171, 172

Process mapping, 113

Process mean value, 193

Process measures, 107, 113

Process orientation, 217

Process ownership, 115

Process planning, 259

Process quality characteristics, 186

Process quality control, 186-188

Process redesign, 235

Process selection, 77, 78, 60-79, 84

Process simplification, 227, 228

Process standard deviation, 193

Process technology, 13, 24, 33

Process thinking, 4, 12, 15

Process type, 243

Process type in scheduling, 314

Process variables, 185

Process view, 6, 13, 108-109, 124

Process width, 191

Process-design parameters, 51

Process-flow, measuring, 107, 111-112

Index 553

Process-flow analysis, 106-125

Process-focused facilities, 282, 283

Processing, extra, 149

Processing steps, 113, 114

Processing time, 91, 316

Process-related decisions, 10

Procter & Gamble, 46, 216, 235

Procurement cost, 392

Procurement in projects, 337

Procurement levels, 392

Procurement system, 397

Product characteristics, 219

Product choice, 73

Product concepts, 43

Product cost, 43

Product delivery, 433

Product demand, 245

Product design, 24, 34, 40-56, 88, 113, 231

Product design, case, 427, 429

Product development, 35, 351, 433

Product differentiation, 25, 41

Product family, 216, 284

Product features, 52, 162, 432

Product flow, 60, 70

Product focus, 74

Product group, 216

Product guarantee, 94

Product imitator, 33

Product innovator, 33

Product layout, 64

Product leadership, 33

Product life cycle, 26, 73

Product line, 54

Product line extension, 492

Product managers, 427, 430

Product mix, 284

Product outcomes, 172

Product performance, 74, 223

Product planning manager, 8

Product proliferation, 55, 74

Product quality, 34, 220

Product range, 433

Product redesign, 227, 229, 230

Product release, case, 427

Product return, 372

Product specifications, 43, 44, 45

Product specifications and control
limits, 191

Product supply, 108

Product testing, case, 427

Product variety, 55

Product-focused facilities, 282, 283

Production, 11, 231

Production and inventory control,
399, 535

Production cards, 142

Production constraints, 429

Production control, 424, 536

Production control in inventory, 367

Production department, 5

Production engineering, 424

Production Kanban, 143

Production lead time, 397, 402, 405

Production line approach, 96

Production location decisions, impact on
inventory, 365

Production management, 3

Production manager, 2

Production of footwear, 499

Production of prescriptions, 456, 457
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Production output, 284

Production plan, long-range, 139

Production planning, 67

Production process, baby strollers,
459462

Production prototypes, 43, 44

Production rate, 309

Production scheduling, 516

Production strategy, 311

Productive employees, 100, 101

Productive systems, 13

Productivity, 287, 518

Productivity improvement, 320

Product-process matrix, 90, 72-73

Product-process strategy, 72-73

Products in quality, 168

Product-service bundle, 88, 281

Professional service, 98

Professional societies, 4

Profit, 172,175, 176, 475

Profit margin, 26

Profit maximization, 287, 291

Profit planning, 139

Profitability, 437

Profitability, service, 99

Program evaluation review technique,
PERT, 344

Progressive Corporation, 100

Project, 60, 314

Project completion time, 345, 342, 343, 344,
346, 347, 348, 350

Project control, 337, 427

Project flow, 65, 71

Project form of operations, 64

Project integration, 337

Project management, 315

Project Management Institute, 353, 334, 337

Project management profession, 337

Project manager, 335

Project plan, 335, 337

Project planning and scheduling, 333-353

Project scope, 337

Project team, 335

Project, definition, 334

Projects, contrasted with ongoing
operations, 334

Projects, examples, 334

Promise, service guarantee, 94

Promised delivery time, 51

Promotion, 287, 440

Promptness, 161

Property management system, 468

Proprietary technology, 31

Prototypes, 47

Provider-routed service, 96

Proximity, 230, 282

Psychological benefit, 86

Psychological service, 162

TPull, customer, 150

Pull mentality, 137

Pull system, 201, 228, 462463

Pull system of production control, 396

Pumps, 427

Purchase orders, 286, 397, 404

Purchase price, 12

Purchased parts, 397, 405-406

Purchasing, 5, 12, 218, 227, 285

Purchasing actions, 243

Purchasing agreements, 230

Purchasing and logistics, 219-221

Purchasing cycle, 219

Purchasing function, 222, 407, 538
Purchasing lead time, 397

Purpose of inventories, 364-366
Purpose of QC Tools, 195

Push mentality, 137

Push system of production control, 396
PWP, plant-within-a-plant, 74

Q

Q system, 373, 376

Q system and P system compared, 377

Q-skills, 125

QFD, quality function deployment, 8

QPIC, quality processing inventory
capacity, 11

Qualitative factors, 282

Qualitative forecasting methods, 244, 260,
245-247

Quality, 5,7, 10, 21, 22, 29, 30, 43, 118,
223,320

Quality, definitions, 158-161

Quality, guarantee, 147

Quality, projects, 335, 337

Quality, service, 162-163, 97, 98

Quality, types, 161

Quality action teams, QATs, 476

Quality assurance, 456, 457

Quality at Gillette Argentina, 474481

Quality at the source, 185

Quality attributes, 160, 164

Quality characteristic, 188

Quality compliance, 173

Quality control, 163, 164, 168, 182-212,
223, 482

Quality control charts, 186, 199

Quality council, 476

Quality cycle, 163, 164

Quality director, 476

Quality downgrading, 175

Quality function deployment, QFD,
48, 163

Quality improvement, 15

Quality improvement teams, 196

Quality management, 172, 158-178, 278

Quality manager, 2

Quality measurement, 191

Quality of conformance, 191

Quality planning, 168, 174, 163, 164, 223

Quality problem, 196

Quality score, 185

Quality service, 438

Quality specifications, 185

Quality standards, 164, 165

Quality system, 169

Quality system design, 177

Quality teams, 137, 140, 147

Quality tools, 476

Quality trilogy, 168

Quality-related decisions, 10

Quantification of benefits, 480

Quantitative factors, 282

Quantitative skills, 350

Quantity discounts, 365

Questions, 118-120

Queueing theory, 110

Queues, 314, 320, 322, 408

Quick response, 26

R&D, 334

Race cars, 145

Radical change, 137

Radio-frequency identification,
RFID, 363

Radisson Hotels Worldwide, 465473

Random component, 247

Random demand, 310, 372, 377

Random error, 248

Random influences, 368

Random times, 346

Random variability, 186

Randomness, 347, 348

Range, 242, 188-189

Rate of production, 191

Raw materials, 3, 10, 13, 113, 222, 363, 364,
396,434, 13

Raw-materials inventory, 141

Reaction time, 148

Reactive interactions, 92

Ready-made suit, 120, 113, 114

Real-time processing, 322

Real-time tools, 101

Recalls, 173

Receiving, 148

Recelving costs, 366

Recent products, 485

Reckitt Benckiser, 284-285

Recognition, 172

Recognition program, 478

Record accuracy, 383

Recovery processes, 94

Recruitment, 97, 291

Recyclable packaging, 35

Recycle, 221

Recycled inputs, 78

Recycling, 16

Recycling outputs, 78

Redesign, 122, 124

Reduce, 221

Reduce defects, 196

Reducing lead time, 143

Reducing setup time, 319

Reebok International, 512

Reengineering team, 450

Reengineering the corporation, 122

Regent International Hotels, 469

Regional preferences, 367

Regression, 257, 258

Rehabilitation center, 88

Relationships, projects, 338

Reliability, 52, 160, 162

Reliable service, 51

Remanufacturing, 78

Renewable energy, 16, 35

Renewing equipment, 446

Reorder cycle, 373

Reorder point, 374, 375, 528

Reorder point, Min inventory, 380

Reorder stock, 373

Reorder-point rules, 401

Repair services, 163

Repairs, 161

Repeat business, 99

Repeat sales, 34

Repetitive manufacturing, 132, 150

Repetitive master schedule, 396



Replenishment lead time, 223, 224,232,226,
227,373

Replenishment of stock, 363

Replenishment philosophy, 368, 400401

Replenishment planning, 261

Replenishment schedule, 380

Reproductive Medicine and Infertility
Associales, 96

Reprographic equipment, 448

Request variability, 92

Requirements philosophy, 368, 400

Resale, services, 86

Rescheduling orders, 241

Reservation system, 468

Reservations, 287

Resource allocation, 235, 313

Resource availability, 260

Resource utilization, 320

Resource-constrained networks, 351

Resources, 405

Resources for projects, 335

Response time, 68, 250, 449

Responsiveness, 162

Restaurants, 13, 84, 94, 162, 282, 287, 288

Restaurants and MRP, 395

Restaurants inventory, 379

Results, 171, 172

Retail finished goods, 369

Retail inventory, 379

Retail locations, 227

Retail Pro software, 385

Retail services, 85, 97

Retail stores, 163

Retailer size, 500

Return, 218

Return logistics, 449

Return materials, 215

Return on investment, RO, 139, 172, 282

Return on net assets, RONA, 425

Return policy, 511

Return rate, 436

Reuse, 16, 221

Revenue growth, 99

Revenue improvement, 176

Revenue passengers, 438

Revenues, 176

Reverse logistics, 220

Reward systems, 100, 177

Rewards, 147, 172

Rework, 162, 175

RFID, radio-frequency identification, 363

Risk, strategy, 282

Risk evaluation, 71

Risk in forecast, 255

Risk management, 173

Risks, 220

Ritz-Carlton Hotels, 101, 159, 170, 179

Roads, 65

Robotics, 75

Rolled yield, 173

Rolling production schedule, 140, 538

Rolls Royce, 229

Romig, 182

Root cause, 138

Root causes of defects, 199

Round-robin deliveries, 148

Routine jobs, 290

Routine maintenance, 146

Routinized services, 89

Run times, 144

Rush orders, 436
Rush tags, 436
RyTech computer system, 528

S

S&OP, sales and operations planning,
283-285

Safety, 29, 220

Safety capacity, 253, 409

Safety factor, 376

Safety in pharmacy, 451

Safety lead time, 409

Safety stock, 142, 222, 226, 253, 365, 374, 375,
378, 380, 381, 383, 405, 462, 538

Safety stocks, MRP, 408

Sales, 139, 243, 291, 475

Sales and operations plan, 398, 405

Sales and operations planning, S&OP,
283-285, 397

Sales distribution, 424

Sales force, 34

Sales growth, 15

Sales loss, 287

Sales office, 6

Sales promotions, 261

Sales revenue, 11

Sales service, 161

Salespeople, 314

Sample size, 188, 190

Sampling inspection, 185

Sampling random times, 348

Samsonite, 507

Sandpaper, 484, 522

SAP ERP software, 413, 415

Sara Lee, 16

SAS, statistical quality software, 204

Satisfaction, 51

Satisfaction, employee, 100, 101

Scale of operations, 24

Scarce resources, 318

Scatter diagram, 194, 196, 199

Scenarios, 286

Schedule, 43, 313, 322, 335

Schedule performance, 317, 323

Scheduled receipts, 404

Schedules, 231

Scheduling, 79, 138, 255, 276, 399, 439

Scheduling, distinction from aggregate
planning, 313

Scheduling algorithms, 338

Scheduling and inventory, 367

Scheduling in project management, 335, 336

Scheduling methods, 338-339

Scheduling operations, 324, 313-327

Scheduling philosophy, 321

Schlesinger and Heskett, 97

Schools, 314

SCOR model, 218

Scorecard, vendor, 511

Scotch Tape, 484

Scrap, 162, 175, 405

Screening, 291, 522

Sea World, 440

Sears, Roebuck, 101

Seasonal business, effect on inventory, 365

Seasonal demand, 277, 284, 287, 288

Seasonal factor, 270, 271

Seasonal market, 284
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Seasonality, 247, 248, 519

Seat dumping, 440

Second-order smoothing, 252
Secondary crushing, 522

Secondary function, 52

Secretarial assistance, 288
Segmentation strategy, 367

Seiketsu, to standardize, 138

Seiko Epson Corporation, 8

Seiri, to sort, 138

Seiso, to shine, 138

Setfon, to straighten, 138

Selecting forecasting method, 259-261
Selective distribution, 34
Self-service, 91, 94

Self-service groceries, 87
Semiconductor wafer manufacturing, 62
Seniority, 147

Sequence dependence, 317
Sequential process, 45

Service, 161, 170, 439

Service, definition, 85

Service blueprint, 113, 114, 120
Service call, 448

Service characteristics, 220

Service contracts, 448

Service control charts, 191

Service customers, 185

Service delivery, 84, 97, 202

Service design, 15, 113

Service economy, 84

Service guarantee, 94, 465

Service industries, 3, 51, 287, 318
Service industry, MRP, 411

Service industry inventory, 369
Service industry supply chain, 372
Service level policy, 381

Service levels, 280, 373, 378, 380, 535
Service matrix, 90, 98, 88-91

Service operations, 75

Service operations, scheduling, 314
Service operations, theory of constraints, 321
Service package, 88

Service process design, 84, 88, 90, 91
Service processes, 198

Service projects, 334

Service quality, 7, 162-163, 202, 466
Service recovery and guarantees, 94-96
Service transformation, 21
Service-product bundle, S8, 86, 88
Service-profit chain, 101, 99-100
Service-supply chain, 98

Services, 3, 13, 219

Services aggregate planning, 299
Services and manufacturing, 14
Services and Manufacturing, differences; 86
Services, 15O 9000, 169

Services, priority rules, 322

Serving customers, 29

SERVQUAL, 162, 202

Setup cost, 140, 365, 366, 402

Setup process, 144

Setup time, 231, 232, 313, 320, 365, 381, 462
Setup times, reducing, 144

Seven tools of quality control, 194
Severance pay, 291

SFT MRF software, 415

Shamu One, 440

Shareholder value, 29

Sharp, 16



556 Index

Sheet metal parts, 64

Shelf availability, 232

Shewhart, Walter, 158, 182

Shift demand, 287

Shift scheduling, 140

Shine, 138

Shingo, Shingeo, 166

Shipment status, 234

Shipper Manufacturing Company, 424-426

Shipping operations, 93

Ships, 334

Shitsuke, to sustain, 138

Shoe designs, 496

Shoes, 160

Shop loading, 407

Shop orders, 286, 397, 404, 407

Shop schedule, 397

Shop-floor control system, 324, 397, 398,
407408

Shop-floor execution, 399

Short haul, 439

Short interval calls, 449

Short range, 244, 255, 260

Short term, 277

Shortest processing time, SPT, 323

Short-range planning, 276

Short-run activity, 314

Short-shipped accounts, 516

Shrinkage, 232

Shutdown, 348, 351

Siemens, 235

Sigma, 198

Sitmple exponential smoothing, 251

Simplex method, 311

Simplicity, 91

Simplification, 124

Simplification of produets, 52-53

Simulation, 43, 47, 286, 310

Simulation models, 257, 258, 259

Simultaneous production and
consumption, 85

Single setups, 144

Single-unit production, 140

Six Sigma, 6, 15, 158, 165, 197-201, 204

Six Sigma adopters, 489

Six Sigma at 3M, 484491

Size, optimal facility, 281

Size of facilities, 278

Skeptics, 487

Ski industry, 247

Ski resort, 87

Skid-Steer Loader, 432-436

Skill level, 290

Skills; 12

Skinner, 20, 74

Slack, 350, 337, 344, 339, 343

Slack capacity, 277

Slack periods, 9, 287

Small business, 170

Small chain stores, 516

Smile training, 101

Smooth out demand, 287

Smoothed average, 253

Snow blowers, 287

Societal responsibilities, 171

Society, 14

Saciety of Concurrent Product
Development, 56

Soft drinks, 24

Soft side of supply chain, 231

Software design, 321

Software development, 12, 169

Software programming, 25

Solar power, 77

Sole-source products, 424

Song Airline, 446

Sort, 138

Source, 218

Sourcing, 35

Sourcing strategy, 12

Southern Toro Distributor, 528-534

Southwest Airlines, 100, 103, 437447

Southwest service area, 442

Space allocation, 313

Span of process, 30

Spare capacity, 277

Spare parts, 368

Sparling, David, 297

Special causes, 186, 187

Specialty shops and inventory, 381

Specification width, 191

Specifications, 184

Speed of service, 9

Sport Obermeyer, 25, 27

Sprinkler system, 532

SPT, shortest processing time, 323

Stability, 248, 249

Stability of systems, 167

Stable system, 184

Stable workforce, 10

Staff support, 11

Staffing levels, 10

Standard automobiles, 26

Standard component modules, 54

Standard costs, 321, 406

Standard deviation, 188, 198, 186, 187,
188-189, 242, 346, 347, 375

Standard facility, 7

Standard processes, 54

Standardization, 54, 60, 425, 516

Standardization, product, 33, 69, 93, 132

Standardization, services, 22,90, 91, 96, 97,
88, 89

Standardization of work, 138

Standardized food, 21

Standards for quality, 7

Staples, 6

Starbucks, 15, 282

Start activity, 324

Start time, 336

Start-up, 348

State of control, 186, 199

State of technology, 71

Statistical control, 191, 202

Statistical methods, 158

Statistical process control, SPC, 168, 172, 183

Statistical quality control, 183

Statistical quality control chart, 182

Statistical quality software, 204

Statistical variance, 345

Statistics on performance, 469

Steady state, 110, 187

Steel mills, 278

Steering committee, 476, 478

Stimulating demand, 79, 287

Stock bags, 516

Stock brokerage, 89, 89-90

Stock keeping units, SKU, 382

Stock levels, 401

Stock position, 373, 376, 377

Stockout cost, 367, 373

Stockout percentage, 373

Stockout probability, 373

Stockout rate, 26

Stockouts, 25, 224, 253, 280, 291, 377

Stockouts and EOQ, 369

Stockpiling, 365

Stockroom, 145

Stocks, inventory, 363

Storage, 117, 291

Storage cost, 366

Storage points, 221

Straighten, set in order, 138

Strategic advantage, 279

Strategic alternatives, 33

Strategic approach, 214

Strategic choices, 73

Strategic decisions, 22, 30, 230

Strategic planning, 108, 171, 405

Strategies, 217, 439

Strategos, 152

Strategy, process selection, 60

Strategy of time-series forecasting, 247

Stream analogy, 136

Streamlined flow, 145

Stress, job, 454

Structural change to market, 228

Structural investments, 77

Subaru, 16

Subassemblies, 397, 405

Subcontracting, 284, 288, 289, 319

Subcontracting costs, 291

Subcontractor problems, 176

Subjective measurements, 162

Subjective-preference variability, 93

Subsequent demand, 396

Subsidiary data segment, 406

Subway, 68, 69

Sugar industry, 61

Sugar refinery, 72

Suggestion systems, 137, 147

Summit Brewery, 381

Summit Company, 96, 103

Sunny Fresh Foods, 170

Super Y's, 491

Supermarkets, 288

Supervision, 30

Supplier certification, 173, 184

Supplier control system, 143

Supplier delivery, MRP, 409

Supplier Integration, 432-436

Supplier management, 173

Supplier selection, 12, 113

Supplier-customer relationship, 148

Suppliers, 30, 30, 113

Suppliers in Kanban system, 144

Supplies, 448

Supply, 110, 111, 288, 363, 365, 486

Supply, influencing, 284, 287

Supply base reduction, 228

Supply chain, 3,5, 6, 10, 11, 24, 88, 107, 114,
115, 118, 150, 215, 226, 275, 278, 297,
364,367,399, 11,24

Supply chain at Crocs, 492-503

Supply chain collaboration, 46

Supply chain cost, 224

Supply Chain Council, 218, 238

Supply chain cycle time, 214

Supply chain in inventory, 372

Supply chain infrastructure, 227, 231-233



Supply chain management, SCM, 3, 9, 16,
217, 407

Supply chain objectives, 367

Supply chain operations reference,
SCOR, 218

Supply chain pariners, 284

Supply chain planning, 502

Supply chain quality, 172-174

Supply chain sirategy, 25-27

Supply chain structure, 227

Supply chain throughput time, 223, 232

Supply contracts, 12

Supply management, 219, 287, 433

Supply modification, 290-291

Supply time, 323

Support services costs, 335

Supporting functions, 11

Sustainability, 15, 35, 220, 232

Sustainable competitive advantage, 25

Sustainable manufacturing summit, 16

Sweetheart Club, 441

Swim lane flowchart, 114

Swing, design, 41

Switching reasons, 455

Synatics, 217

Synergies, 466

Syngenta, 284-285

System definition, 107

System dynamics, 217

System flows, 107, 114

System improvement, 177

System integrity, 409

System sophistication, 259

Systems approach, 177

Systems engineering capabilities, 424

Systems environment, 13

Systems flowchart, 113

Systems perspective, 118, 217

Systems thinking, 215

T

Table of normal possibilities, 347

Table parts explosion, 401404

Tactics, 284

Taiwan Semiconductor Manufacturing
Corporation, TSMC, 217

Take-out delivery, 51

Takt time, 140

Tangible product flow, 88

Tangible products, 219

Tangible service, 162, 86, 87

Tangibles, 162

Target, Max inventory, 380

Target Corporation, 367

Target customer, 91, 98

Target inventory level, 377

Target market, 41, 48, 79

Target value, 50, 51

Target.com, 233

Tariffs, 283

Task scheduling, 313

Tasks, 122

Tax, 85, 282

Taxicab ride, 87

Taylor scheduling software, 327

TCF Financial Corporation, 44

Team, 149

Teamwork, 12, 172,177

Tech, field service, 449

Technical advantage, 42

Technical feasibility, 429

Technical program managers, 427, 429

Technical specification action report,
TSAR, 427

Technical specifications, 48, 191

Technological solutions, 449

Technology, 77, 97, 100

Technology and supply chain
management, 233

Technology focus, 74

Technology items, 366

Technology misalignment; 45

Technology push, 41

Technology-based advantage, 41

Ted Airline, 445

Telecommunications, 24, 97

Telephone service, 163

Teleradiology Solutions, 99

Television broadcasting, 86

Temporary labor, 288, 289

Test marketing, 44, 245

Test results, 45

Testing, 184, 186

Testing methods, 169

Tests, 164, 166

Texas Aeronautics Commission, 437

Texas Instruments, 12, 198, 218

Textile company, 184

Theme parks, 27

Theory of constraints, TOC, 320, 326

Theory of constraints in project
management, 351

Third-order smoothing, 252

Third-party auctions, 235

Third-party logistics providers, 230

Thought Leadership, 131

Throughput, 320, 323

Throughput ratio, 65

Throughput time, 107, 109, 118, 110, 112,
222-224, 381

Tier, suppliers, 217

Timberland, 512

Time, 223, 233

Time, delivery, 51

Time and material cost, 448

Time availability, 260

Time dimension, 160

Time horizon, 244, 284

Time management in projects, 337

Time schedule, 336

Time series forecasting, 260, 247-248

Time-cost trade-off, 348

Time-phased budget, 336

Time-phased materials plan, 404

Time-phased plan, 313

Time-sensitive goods, 365

Time-series forecasting, 244

Time-to-market, 228

Timing of capacity changes, 278

Timing of facilities decisions, 281

Tin can, 52

Toiletries, 474

Tool box, 53

Tools, 113

Tools of quality improvement, 172

Toothpaste, 26

Top down decisions, 276

Top management, MRP, 405
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Toro, 287, 528

Toshiba, 217

Total cost of inventory, 370

Total costs, 291

Total customer satisfaction, 165

Total Quality Management, TQM, 183, 202,
474, 476477

Toy sales, 271

Toy wagon, 368

Toyota Motors, 47, 48, 78,132, 133, 138, 166

Toyota Production System, TPS, 132, 152

ToysPlus, 535-538

Tracking signal, 254

Tractors, 405

Trade barriers, 283

Trade-off between accuracy and cost, 255, 256

Trade-off between ordering frequency and
inventory level, 369

Trade-offs, 30, 32, 43,50, 177, 250, 252,
278, 311

Trade-offs, projects, 335, 350

Trademark renewal, 199

Tradeoff decision, 313

Trained workers, 90

Training, 12, 30, 97, 168, 196, 174, 202, 291

Training employees, 133

Training procedures, 45

Transformation process, 3, 5, 6, 10, 13

Transformation process in inventory, 363,
364366

Transformation system, 27, 107

Transit inventory, 365

Transportation, 13, 117

Transportation, services, 86

Transportation, unnecessary, 149

Transportation costs, 282, 283, 365, 366

Transportation modes, 12, 220

Transportation time, 365

Travel, 24

Travel agent, 91

Travel times, 449

Travelers Insurance, 289-290

Trend, 247, 248

Trend factor, 270, 271

Trend-corrected smoothing, 252

Tri-State Industries, 43

Triage report, 469

TRW, 199

Tupperware, 18

Turnaround, 100

Turnaround lime, 439

Turning points, 259

Turnover, 290

Turnover, employee, 101

Turnover in management, 445, 447

Tusker Group, 99

TV flat screens, 257

TVs, 24

Two-step service guarantee, 467

Type | MRP, 398, 407

Type ITMRP, 399

Types of facilities, 278, 282

Types of inventory, 400

u

Uncertain demand, 26, 284
Uncertainty, 10, 27, 85, 88, 891, 94, 217, 227,
233, 347, 348, 365
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Uncertainty, managing, 93

Unconditional satisfaction guarantee, 467

Uncoupling phases of operations, 364
Uncoupling supply chain, 364
Underlying causes, 166, 185
Underproduction, 27

Undertime, 288, 291
Underutilization of workers, 136, 149
Unexpected demand, 277

Unified market, 228

Unifine Richardson, 504-506
Uniform load, 140

Uniform lot delivery, 393
Uniformity, 7

Unilever, 410

Union environment, 147

TUnion relations, 519

Unionization, 71

Unique capability, 31, 73

Unique product, 334

Unique resources, 31

Unit cost, 224, 516

Unit cost and EOQ, 369

United Health Care, 134

United Parcel Service, UPS, 511, 95, 103
United.com, 233

University, 13, 314

University of Minnesota, 54
University of Wisconsin at Stout, 170
Unnecessary motion, 137
Unnecessary steps, 195
Unnecessary lransportation, 137
Unpackaged, 221

Unplanned events, 277
Unpredictable demand, 26

Upper control limit, 186, 187
Upper specification limit, USL, 192
Upscale merchandise, 34
Upstream, 215, 216

Uptime, 160

Upturns, 259

Urgency in improving quality, 477
U.S. Bank, 34

U.S. Stroller, 459464

Usage rate, 223

Use characteristics, 260
Usefulness, 52

User education, 409, 411

User needs, 12

User Solutions MRP software, 415
User sophistication, 259
Utilization, 323, 449

A%

Value, 4, 52
Value, customer, 134, 149
Value analysis, 52, 52-53

Value creator, 20

Value engineering, 52

Value proposition, 41

Value stream, 134, 149

Value stream mapping, 113, 135, 201

Value-added processes, 217

Value-added time, 136

Variability, 92, 188

Variables control, 188-189

Variables measurement, 185

Variance, 164, 188

Variance in forecast, 253, 254

Variation, 88, 167-168

Variations in demand, 289

VCRs, 24

Vendor managed inventory, VMI,
381,382

Ventilation control, 424

Vergin, 310

Vertical integration, 33, 231, 492

Vice President of Global Operations and
Supply Chain, 8

Virtual prototypes, 43

Vital few, 195

VMI, vendor managed inventory, 381

Voice of the customer, 15

Volume, 91

Volume flexibility, 223

Volume of product, 60

Volume of sales focus, 74

W

Wait and see, 282
Wait time, 434
Waiting lines, 92, 110

Waiting time, 137, 149, 150, 287, 315, 318,

367, 451

Walmart, 6, 15, 24, 31, 34, 35, 37, 74, 233,
242, 261

Walt Disney Productions, 27

Warehouses, 462

Warehousing, 12

Warranty, 161, 448

Waste, 15, 16136-137, 136-137, 147,
149, 195

Waste elimination, 200, 201

Waste hierarchy, 221

Water contamination, 15

Water tank analogy, 363

Waterloo Manufacturing Software, 327

WBS, work-breakdown structure, 336

Weather, 519, 534

Web collaboration, 285

Web services, 236

Web-based purchasing, 407

Weekend servicing, 440

Weighted average score, 282

Weighted moving average, 250

Wells Fargo, 134

Wet-Land Drilling Company, 482

What if analysis, 286

Whirlpool, 261

Wholesale finished goods, 369

Wholesale inventory, 379

Wilson, R.H., 369

Wilson economic order quantity, 369

Winters, Peter, 270

Wipro, 134

Withdrawal cards, 142

Withdrawal Kanban, 143

Womack, Jones, and Roos, 132

Work center, 63, 140, 145, 314, 322,
324,407

Work in process, 10, 222,363, 364, 396

Work requirements, 324

Work-breakdown structure, WBS,
335-336

Workers, 185

Workers, multi-function, 146

Workflow, 150

Work-flow rate, 277

Workforce, 3, 171, 172, 202, 290,
295,311

Workforce availability, 276

Work-in-process inventory, WIP,
141,314

Workplace design, 100

World Industrial Abrasives, 522-523

World Shaving Headquarters, 474

World Wide Web, 233

Worldwide product launch, 493

Wozniak, Christopher, 184

Writing products, 474

X

X and R charts, 201
X-ray development, 86
Xerox, 77

Xerox Corporation, 131

Z
Zara, 32,228
Zdziarski, Jonathan, 106
Zero demand, 400

Zero setup time, 76
Zero waste, 35



