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A

ARBRC analysis, 427
Absolute error, 332
measuring, 333-334
Acceptable quality level (AQL),
231-232
Acceptance sampling, 230-232
Activation, 323-524
Activities, 151
Activity-based costing (ABC), 154
Activity drivers, 154
cost assignment alternatives
of, 155
Acrtual costs, 149
Aesthetics, 177, 178
Aggregate demand, 489
Aggregate planning, 489-494
demand phase, 490
step-by-step, 490392
level production, 492
step-by-step, 492-494
Allowance, 612
American National Standards Institute
(ANSI), 199
American Society for Qualirty
(ASQ), 195
Appraisal costs, 185-186
Arrival process, 272-273
probabilities of, 273
Assembler, 74
Assemble-to-order, 108
Assembly buffer, 532 > -
Assembly lines, 108
Assurance, 177, 178
Automation, 463464

B

Backlog, 483
Backward scheduling, 263,418
Balance delay, 372
Balanced scorecard {(BSC),
57~-38
bencfits of, 163-164
LUSLOMES Qutcomes, 57~-58
financial shjectives, 57
intems! bustnes processes, 58
lessning und prowh, 58
0 widtwase suppont for, 57
o Baldiige Indes, 203
o Balking, 2737 '
S Baoie producers, 74
R ‘Ba_u:l‘\ ;:ux:rh;ng. 403
- Bah production; 108, 532943

Batch size:

constraint management and, 532-533

determination of, 460, 461
Beginning on-hand inventory, 419
Benchmarking, 196-198

industry-focused, 196-197, 198

in non-profit organizations, 198

process-focused, 197, 198
Best operating level, 484
Bill of capacity, 494495
Bill of material, 418

Bottleneck, 486, 572; see also Constraints

Breakeven analysis, 160-163
for facilities location, 561-562
Buffers:
assembly, 532
constraint, 531
shipping, 531-532
time, 529-532
Bullwhip effect, 368, 382-386
batch ordering and, 383
causes of, 382-384
eliminating the, 385-386
forecast updating and, 383
impacr of, 384-385
price fluctuations and, 383
supply shortages and, 383-384
Business process analysis
(BPA), 131
Business strategy, 83, 84-85
Business-to-business (B2B)
transactions, 28
value and:
attributes of, 79-81
determination of, 78
Business-to-consumer (B2C)
transactions, 28
value and:
attributes of, 78-79
determination of, 77

C

Calling population, 272
Capabilities, 15, 100109
business method paterns, 102
fayour decisions; see Layout decision
minimlly, 103
ouder sualibiers and order winners,
1024104
prosesses versus, 101102, 118
resandreefpreit mosdel and, 13
Capabiliny chains, 8109
Capabiliy iden, 223229
caleulation of, 224, 2125

Capacity, 21, 478-519
airport, 479
backlog and, 453
best operating level and, 434
constraints and, 486485
current trends in management of,
505-506
decisions concerning:
competitive effects of, 90-91
examples of, 88
financial impact of, 434486
~ defined, 480482
demand-capacity match, in
manufacturing; see Demand-
capacity match in
manufacturing
design, 91, 484486
individual resources influence on,
486488
introduction, 480
level loading of, 465-466
matching resource availability to
market demand, 480
proficability from, 47-48
protective, 91, 465
resource/profit model and, 21
in services; see Demand-capaciry
match in services
supply chain, 488-489
value and, 482484
Capacity requirements
planning (CRP), 498
generic system, 500
step-by-step, 498-300
Carrying costs, 399400
Cash-to-cash cycle, 256-257
Causal forecast, 318-319
with simple linear regression,
320-321
Cause and effect diagrams, 213218
example of, 215
Cellular layour, 100, 373
conceprual view of, 107
lean systems and, 400407
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Competitive priorities, 90
strategic decisions and, 89-90
relationship among, 99-100
summary of, 100
Component inventory, 405-407
Component standardization, 458-459
Concurrent engineering, 119-120
comparison of traditional new-
product development
and, 121
Constraint buffer, 531
Constraint management (CM), 19, 20,
520-543
activation and, 523-524
batch sizes and, 532-533
defined, 486, 522-525
disruptions and, 528-532
buffering; see Buffers
decoupling and, 529
protecting systems from, 529
statistical fluctuation among
dependent events, 529
flow rates and, 527
focusing process, 526-528
elevation, 526
exploitation, 526
identification, 526
repeat, 527-528
subordination, 526-527
in food processing industry, 521
global performance measures, 525
introduction, 522
inventory and, 525
lean systems and, 536
maximizing system output, 522
operating expenses and, 525
originator of, 522
product mix example, 533-536
simple productive system, 523
with constraints, 523
with processing variability, 528
with time buffer, 529-532
work center utilization and, 523
throughput and, 525
utilization and, 523-524
Constraints, 486488
bottlenecks, 486
defined, 486, 522-525
example of, 487
with excess input, 488
impact of, 522-525
“weakest line” analogy of, 488
Consumer's risk, 231
Contingency plans, 311
Contingent workers, 608
Continuous itaprovement, 453
teams and, 605

Continuous process improvement, 189;
see also Total quality
management (TQM)

Continuous processing, 108

Continuous replenishment, 400

graph of, 401
Control charts, 220
for attributes, 229-230
nonrandom patterns on, 229
statistical process control and, 221-222

Control limits, 222

Convenience stores, 98

Converters, 74

Cooperative product design, 375, 379

Core competencies, 94

Corporate strategy, 83, 84

Cost, 17, 144-1173; see also specific costs

actual, 149
average, 149
breakeven analysis and, 160-163
design capacity and, 91
expected, 149
facility decisions and, 91
finding a niche focused on, 145
fixed, 160-163
human resources decisions and, 96
infrastructural decisions summary, 100
Internet and, 152
nonfinancial, 163-164
nonproduction, 155
operations; see Operations cost
measurement
out-of-pocket, 149
outsourcing and, 94
paying for value, 146
perceived value and, 147-150
average cost, 149-150
cost defined, 147
price versus, 148, 149
profitability and, 147-148
types of cost, 149
performance/reward system decisions
and, 98
period, 149
product, 149
components of, 155
production, 155
production planning/inventory
control decisions and, 97
productivity improvement and
reduction, 156-159
standard, 156
variance, 156-159
quality decisions and, 96
resource/profit model and, 17-18
structural decisions summary, 95
of switching suppliers, 373

technology decisions and, 93
timeliness and, 254-256
total, 149
cost per unit versus, 159-160

value chain and, 150-151
variable, 160-163
workforce and, 599

Cost leader strategy, 84

Cost object, 152

cost assignment alternative and, 155

Cost of quality (COQ), 183-187
external failure costs, 183-184
recovery and, 184
internal failure costs, 184-187
appraisal costs and, 185-186
prevention costs and, 186-187
testing, 186
Cost per unit, 159-160
Cost traceability, 153
Cost tradeoffs, 160
Craft production, 7
Crashing projects, 281, 283
example of, 284-285
process of, 283
Crash time, 284
Critical path, 277
Ciritical path method (CPM), 276
calculations, 278-280
Ciritical ratio (CR), 266
job sequencing using, 268
Crosby’s 14 points, 182
Cross-docking, 371
Cross-training, 608
Customer focus, 189; see also Toral
quality management (TQM)
Customer loyalty:
profitability and, 188-189
quality and, 187-189
ski resort industry and, 188
workforce and, 600—-602
Customer relationship management
(CRM), 235-236
Customers:
business output and, 28
external, 189-192
internal, 189-192
locating businesses near, 549-350
suppliers and, 367-369
timeliness and, 253-254
types of, 28
Customization, process-oriented layout
and, 105
Customs-Trade Partnership Against
Terror (C-TPAT), 388
Cut-and-try layout process, 566-569
Cyele, 319
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Days-of-supply, 402-404
calculation of, 402
example of, 403
Decision Tree analysis, 54-56, 561
Decline stage of life cycle, 316
Decoupling, 398, 529
Defective products or services, 179-180
Define, measure, analyze, design, verify
(DMADV), 195 .
overview of, 196
Define, measure, analyze, improve,
control (DMAIC), 195
overview of, 196
Quality Improvement story and,
212-213
Demand-capacity match in
manufacturing, 489-500
aggregate demand and, 489
aggregate planning and; see Aggregate
planning :
bill of capacity and, 494-495
capacity requirements planning, 498
generic system, 500
step-by-step, 498-500
detailed capacity planning, 494495
rough-cut capacity planning, 495
step-by-step, 495-498
Demand-capacity match in services,
500-505
overbooking, 502
low-cost policy, 503-505
yield management, 501
Demand chase aggregate planning, 490
step-by-step, 490492
Demand collection system, 14
Demand forecasting, 318-319
seasonality and, 330-331
Demand linkages, 108
Deming’s 14 points, 180
Dependability of delivery:
facility decisions and, 92
infrastructural decisions
summary, 100
outsourcing and, 95
production planning/inventory
control decisions and, 97
protective capacity and, 91
quality decisions and, 96
structural decisions summary, 95

technology decisions and, 93
Dependent demand inventory, 407
managing; see Material requirements
planning (MRP)
Design capacity, 91, 484486
Design for logistics, 119
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Design for manufacture and assembly
(DFMA), 119

Detailed capacity planning, 494-495

Differentiating oneself, 6-7

Differentiation strategy, 84

Direct labor, 155

Direct materials, 155

Direct shipment, 371

Discount airline industry, 35

Disintermediation, 80

Disruptive technologies, 23

Distribution network configuration,
370, 379 .

Distribution strategy, 370372, 379

Dollar days, 428-430

calculation of, 429
Durability, 176, 177 »

E

Earliest due date (EDD), 266
»Early start schedule, 278-279
Economic order quantity (EOQ) model,
412415
assumptions of;'412
calculation of, 413
quantity discounts and, 414—415
variations of, 414—415
weaknesses of, 413414
Economic profit (EP), 42
Economic value added (EVA), 4243
Efficiency, 4849
calculation of, 49
equation for, 48
Electronic commerce, 377, 379
Electronic data interchange (EDI), 462
Empathy, 177, 178
Employees; see Workforce
Ending on-hand inventory, 419
Enterprise resource planning (ERP)
systems, supply chain
management and, 375
Enterprise systems (ESs)/enterprise
resource planning (ERP)
systems, 336-339
conceptual view of, 338
at Microsoft, 337
modules, 337
operations resources in, 339
Environmental forces, 22-24
globalization, 22-23
Internet and other technologies, 23
natural, 23-24
regional, 24
Exchanges, 380
Expected costs, 149
Experience detractors, 235

Experience enhancers, 235
Exploratory Cases:
Amazon.com, 71
customer-perceived value, 114
defining value from a virtual
service, 33
marriage of quality cultures, 208-209
patenting business processes, 140-141
strategic innovation in health care,
114-115
External customer, 189
profitability and, 190-192
External failure costs, 183-184
recovery and, 184

F

Fabricators, 74
Facilities, 21, 544-593
introduction, 546
layouts for; see Facility layouts
location of, 548-562
breakdown analysis for, 561-562
business expansion, 550
center-of-gravity method for,
558-561
competitive priorities and, 91-92
criteria checklists, 547, 552
customers and, 549-550
decision tree analysis for, 561
domestic issues, 552-555
geographic information systems
and, 555, 556
inputs and, 549
international issues, 551-552
multifactor rating method for,
556-558
new businesses, 548-550
relocating on existing business, 550
significance of, 546
trends in, 552-563
profitability from, 48, 546-547
resource/profit model and, 21
strategic importance of, 546-548
transportation industry, 545
value attributes and, 546-548
Facility layouts, 563-578; see also
Layout decision
cellular, 578
cut-and-true, 566-569
line balancing, 573-578
noise and, 564
process oriented, 564571
product-oriented, 571-573
service, 578
systematic layout planning for,
569-571
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Fail-<afe systems, 132
Features, 176, 177
Feedback delay, 257-259
Finishad-goods inventoery, 403
Finished-product inventory, 400-404
First come, st served (FCFS), 265
quene disaipline and, 271-272
Fixed costs, 162
breakeven analysic and, 160-163
Fixed-interval, vanable quantity system,
415-417
Fixed quantity ender policy, 422
Fixed-quantity reorder point (ROP)
madel, 408411
caleulation, 411
distribution of demand during lead
time, 409
reorder point system, 410
safety stock and, 409
Flexibiliny:
cellular layout and, 106, 107
design capacity and, 91
facility decisions and, 92
human resources decisions and, 96
infrastructural decisions summary, 100
tean systems and, 465
new product in service development
decisions and, 98
organization system decisions and, 99
outsourcing and, 95
process-oriented layout and, 105
production planning/invenrory
control decisions and, 97
product-oriented layour and, 104-105
quality decisions and, 97
structural decisions summary, 95
technology decisions and, 93
workforce, 608
Flow chares, 133, 213
example of, 214
Focus strategy, 84-83, 86
Forecast accuracy, 332-335
zhsolute error, 332
measuring, 333-334
forecust bias, 332-333
measuring, 334-335
snean shsolute deviation, 333-334
tean forecast error, 334, 335
mean squsd error, 334
running sum of forecast error,
334,335
Foorecast Biass, 332-333
meazugnng, 334-315
Fonecast i huding end {F1T), 327329
scwsonaloy and, $31-332
Wil CrpRmiential :lvn:.».\\:iumg. 328
wing the Jineur vend equation, 329

~ Intirmation sharing,

Forecasting:
acenracy of; see Parecast accuracy
causal, AR.310
demand, 318-319, 330331
quatitative, 38
quantitative, 318
supply chain management and,
375-376
time series; see Time series forecasting
Forward scheduling, 263
Frequent deliveries, 461462
Full trunkloads (FTL), 371-372
Functional lavout, 105-106
Functional strategy, §3-84

G

Ganutt charts, 263-264
example of, 264
project scheduling and, 275
Geographic information systems (GISs),
555, 556
Globalization of business, 10-11
as environmental force, 22-23
supply chain management and,
380-382
Global performance measures, 525
Global positioning systems (GPS), 93
Goal, The (Goldratt), 522, 533
Gross requirements, 419
Growth stage of life cycle, 315

H

Histograms, 218
example of, 219
House of quality, 124; see¢ also Quality
function deployment (QFD)
benchmarking and, 196-197
completed, 129
generic, 126
whats and hows of, 127-128
performance goals and, 128
Human resources, infrastructural
decisions and, 88, 96

Improvement teams, 468
Independent demand inventory,
401402
managing, 407-408
Indirect operations costs, 154-155
Industry-focised benchmarking, 196197
organizatons, 198
Infonnation management, 375377, 3700
15370, 39
ll'ifl'«,t:(lih'llll.a! SEERECRI \‘\‘\'Iiluth; oy
Steategic decisiong,
infrstras toial

Innovation, 603

Integrarad tesnn planning sy

Integrative managsment frar

resaurcefprofit meaded andd,
Iteractive (ases:

bidding for contraces, 61

breakeven model, 1721

constraint managemant,

cost control, 170

demand variability in supply ¢f
192-394
forecasting:
accuracy of, 356-354
causal, 353-354
demand for new products, 333
trend at a ski resorz, 339-36
inventory managemens, 435+
inventory storage strategy, )94,- g
job sequencing, 299-301
Kanban system, 473476
learning rates, 621-622

material requirements, 443445
monitoring variability, 247-249
overbooking, 517-519
process improvement, 138-140
process-oriented layours, 588-391
purchasing decision, 442443
queues, 301-304
seasonality, 354-356
simple linear regression, 333-334
trading off workers for inventory,
515-516
training material management,
440-441
Internal customer, 189
profitability and, 190-192
Internal failure costs, 184—187
appraisal costs and, 185186
prevention costs and, 186-187
testing and, 188
International Seandards Organizasion
(ISO 900, 199208
ariginal, 199200
updated, 19930}
lnterner, §-11
communication, 370
eaployee/iustoner intersction o,
98309
4 envieonimental fopce, o
wegative publicay o, 184
tediy e vvats y (ERE AW
sapply chain manageawan apd, 170
oo tion stage o b o wie, 113
Taverooy, Wod43
AR analvan, 427
aaad babancing e Was




batch processing and, 403
beginning on-hand, 419
butters, 382
carrying costs, 399400
carrying too much, 398-399
changeover costs, 399
component, 405407 .
continuous replenishment, 400, 401
costs and benefits, 399400
days-of-supply, 402404
decoupling effect of, 398
defined, 20-21

constraint management, 525
dependent demand, 407

managing; see Material requirements

planning (MRP)

dollar days and, 428430

in the drugstore industry, 397 .

economic order quantity model,
412415
ending on-hand, 419
excess, 404
finished-goods, 403
finished-product, 400404
fixed-interval variable quantity
system, 415417
fixed-quantity, variable interval
system, 408—411
“flow” of, 427-428
independent demand, 401402
managing, 407408
introduction, 398
level production and, 403
maintenance, repair, and
operating, 402
order costs, 399400
periodic review system, 415417
pipeline, 406
pricing to control, 405
prioritizing, 427
productivity of, 427430
profitability from, 44-46, 52
quality and, 179
radio-frequency identification, 399
raw materials, 405407
replenishment lead time, 407
resource/profit model and, 20-21
retailing, 400404
safety stock, 52, 409
service level and, 52, 406, 407
stockout, 52, 402403
stockout costs, 400
stockpiling, 462
supply chain management, 374-375
time and, 402404 .
- transfer batches, 406
two-bin system, 427
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vendor managed, 375, 408
work-in-process, 405407
Inventory control decisions, 88, 97
Inventory master file, 418
Inventory tumaver, 46
Inventory tumns, 427
Inventory waste, 450
Investment results and value, 3640

l

Job sequencing, 264-268
critical ratio, 266, 268
earliest due date, 266 -
first come, first serve, 265
process-oriented layout and, 264, 265
shortest processing time, 266, 267
slack per remaining operation,

267,268

Job shops, 107

Jockeying, 271

Just-in-time (JIT) inventory system, §,

19, 44

lean systems and, 448; see also Lean

systems

K

Kaizen, 453
Kanban system, 454-458
determining the number of kanbans,
458, 459
extended to suppliers, 457
illustrated, 455
inventory levels in, 456457
Kano model, 199
Kiosks, 117
Knowledge-based economy, 10-11

L

Late start schedule, 279-280

Law of unintended consequences, 90

Layour decision, 104-108
assemble-to-order and; 108
assembly lines and, 108
batch production and, 108
cellular, 106
changeover time and, 108
continuous processing and, 108
demand linkages and, 108
facility; see Facility layouts
general alternatives, 104-106
job shops and, 107
make-to-order and, 108
make-to-stock and, 108
process-oriented, 104-106
product-oriented, 104-106
projects and, 107

repetitive processing and, 108
setup time and, 108
volume requirements and, 106-108
Lean, 448
Lean production, 130
Lean systems, 19, 20, 446477
capacity-focused techniques:
automation, 463—464
elimination of non-value-adding
steps, 463
increased preventive
maintenance, 466
level loading of capacity, 465-466
process focus, 463
protective capacity, 463
small-scale equipment, 464465
constraint management and, 536
enterprisewide techniques:
kaizen, 453
quality management, 452453
facility-focused techniques:
cellular layouts, 466-467
group technology, 466467
U-shaped production lines, 467
focus of, 448451
inventory waste, 450
operations resources and waste,
451, 452
overproduction waste, 448—449
processing waste, 449450
product defect waste, 451
transportation waste, 449
unnecessary motion waste, 450
waiting time waste, 449
waste reduction techniques,
451,452
introduction, 448
inventory-focused techniques:
component standardization,
458-459
frequent deliveries, 461462
improved supplier relationships,
462-463
kanban; see Kanban system
matching production to demand,
453454
paperless transactions, 462
reduced changeover times,
460-461
small-batch production, 460
takt time and, 434
in service-oriented businesses, 447
workforce-focused techniques:
employee cross-trINIng, 4638
employee involvement,
467468
improvement teams, 468




Learning curves, 614-616
85 percent, 615
97 percent, 615
equation for, 615
pattern, 614
use of formula, 615-616
Learning rate, 614-616
Level production, 403
Level production aggregate planning, 492
step-by-step, 492494
Life cycles of products and services,
315-317
decline stage, 316
diagram of, 316
growth stage, 315
interrupted by new-product
introduction, 317
introduction stage, 315
maturation stage, 316
saturation stage, 316
second phone lines and, 316
Linear trend equation, 329
Line balancing, 573-578
process of, 573577
step-by-step, 573
Lot-for-lot ordering, 422
Lot tolerance percent defective (LTPD),
231-232

M

Machine utilization, 4749
Maintenance, repair, and operation
(MRO) inventory, 402
Make/market loop, 257
Make or buy decision, 78
Make-to-order (MTO), 108
Make-to-stock (MTS), 108
Malcolm Baldrige National Quality
Award, 201-204
Baldrige Index, 203
criteria and scoring summary, 203
systems perspective, 202
values of, 201-202
winners of, 175, 203, 204
Manufacturing-oriented businesses, 8, 910
demand-capacity match in; see
Demand-capacity match in
; manufacturing
Maquiladoras, 27--28
Mass customization, 8
Mass production, 8
‘Master production schedule (MPS), 418
Material requirements planning (MRP),
417-426
backward scheduling and, 418
“ beginning on-hand inventory and, 419
bill of material and, 418

defined, 417

ending on-hand inventory and, 419

fixed quantity order policy and, 422

gross requirements and, 419

inputs, 418

inventory master file and, 418

logic process, 420

advanced, 420426

lot-for-lot ordering and, 422

master production schedule and, 418

net requirements and, 419

netting and, 417418

planned order receipt and, 419

planned order release and, 419
Maturation stage of life cycle, 316
Mean absolute deviation (MAD), 333-334

calculating, 333
Mean forecast error (MFE), 334

calculating, 335
Mean squared error (MSE), 334
Minimills (steel industry), 103
Mistake-proofing, 132-133
Moment-of-truth analysis, 234-235
Multifactor rating for location decisions,

556-558

step-by-step, 558

Music industry, 73

N

National Institute of Standards and
Technology (NIST), 199, 203
Natural environment, 23-24
Net income, 13
equation for, 147
Net present value (NPV), 3640
Net requirements, 419
Netting, 417-418
Network diagram, 276
New Economy, 5
Old Economy versus, 8
New product or service development,
strategic decisions and, 88, 97-98
Nonfinancial costs, 163-164
Nonproduction costs, 155
Non-value-adding steps, eliminating, 463
Normal time, 611

O

Observed time, 611
Operating characteristics (OC) curve,
231-232

Operating expenses, 525

Operations cost measurement, 151-155
activity drivers and, 154
assigning costs, 151-153, 155
components of product cost, 155
cost object and, 152

cost traceability and, 153
decision implications, 159-160
indirect costs and, 154-155
resource drivers and, 153154
Operations management, 4-33
business output/customer matrix, 28
defined, 6
differentiating oneself, 6-7
different types of customers, 28
environmental forces; see
Environmental forces
future of, 9-10
as the heart of the business, 6
history of, 7-8
knowledge-based economy, 10-11
new business environment, 11-12
New Economy and, 5, 8
operations and other business
functions, 29
products, 25, 27
resource/profit model; see
Resource/profit model
services, 26, 28
Operations resources and waste,
451,452
Operations strategy, 85-87; see also
Strategy
Optimization modeling, 387
Order costs, 399-400
Order/deliver loop, 257
Order loser, 85
Order qualifier, 85
capabilities and, 102-104
Order-taking process, 259-262
concurrent engineering and, 260, 262
illustrated, 260 .
with parallel processing, 260, 261
with reduced time on tasks, 259, 260
Order winner, 85
capabilities and, 102-104
Out-of-pocket costs, 149
Outsourcing:
core competencies and, 94-95
forecasts and, 309
supply chain management and, 380
trend toward, 76-77
Overbooking, 502
low-cost policy, 503-505
as a win-win situation, 502
Overhead, 155
Overproduction waste, 448—449

P

Paperless transactions, 462

Parero analysis, 216~218, 427

Pareto charts, 216--218
examples of, 216, 218
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Part deployment, 125-128
Patents, business method, 102

Process focus, 463

hottlenecks and, 572
Process-focused benchmarking, 197

cellular layours and, 578
Path, 277 organizations, 198 conceptual view of, 105
Perceived value, 1;4:—-1 50 Process improvement approaches, cycle time and, 572
Perfect orders, 387 130-135

line balancing and, 573-578
production lead time and, 572-573
work elements and, 573
Product planning, 124-125
Product/process matrix, 109, 120
Products, 25
cooperative design of, 375
- development of new, 97-98
quality of, 176-178, see also Quality
defective, 179-180

Performance, 176, 177

Performance measurement and reward
systems, 88, 97-98

Performance rating, 611

Period costs, 149

Periodic review system, 415417

Phase, 269-270

Pipeline inventory, 406

Plan, Do, Check, Act (PDCA) cycle,

business process analysis, 131
. lean production, 130
mistake-proofing, 132-133
poka-yoke, 132-133
process flow charts, 133
reengineering, 131-132
service blueprinting, 133-135
Six Sigma, 130-131 -
value stream mapping, 130

193-194 Processing waste, 449450 dimensions of, 176-177
Planned order receipt, 419 Process-oriented layout, 104-106, services compared to, 27
Planned order release, 419 " 564-571

Profitability, 13, 34-71, 74
adaptation and, 39
from competirors, 42

Planning horizon, 313-315
Poka-yoke, 132-133
Predetermined motion times, 612

cellular layouts and, 578
conceptual view of, 106

cut-and-try, 566-569 decision tree analysis and, 54-56
Prevention costs, 186-187 job sequencing and; see Job realistic cost/benefit decision, 39
Preventive maintenance, 466 sequencing cost and, 147-148
Price: systematic layout planning for, - customer loyalty and, 188-189
‘cost versus, 148, 149 569-571

in the discount airlines industry, 35
Process planning, 128-129 facilities and, 48, 546-547
Producer’s risk, 231 internal and external customers and,
Product costs, 149 190-192
components of, 155 measures of, 4043
Processes, 16 Product defect waste, 451 balanced scorecard; see Balanced
capabilities versus, 101-102, 118 Product design versus process design, scorecard (BSC)
concurrent engineering, 119-120, 121 118-120 economic value added, 42
creating value, 118 Production batch, 108, 532-533 improvement in, 52-54
decision examples, 88 Production costs, 155 local versus global, 51-52
decisions concerning: quality and, 178-179 productivity, 40, 50-51
example of, 88 Production lead time, 572-573 profit margin, 40, 41
strategic, 104-108 Production lines, U-shaped, 467 return on assets, 40, 42
technology, 92-94 Production planning, 129-130 return on equity, 40, 42
design for logistics, 119 inventory controls, 88, 97 new-process design and, 123-124
design for manufacture and Productivity, 40 from operations resources, 44-51

assembly, 119 balanced approach to improvement capacity, 47-48
general, for manufacturing and

value and, 14-15
Process capabiliry, 223-225
capability index and, 223
Process control charts; see Control charts

in, 152-154 efficiency, 48—49
service, 120-122 balanced scorecard and; see Balanced facilities, 48
improvement approaches; see Process scorecard (BSC) invenrory, 4446

improvement approaches

_cash-to-cash cycle and, 256-257 machine utilization, 4749

new process requirements, 122
product design or process design,
118-120 '
product/process matrix, 109, 120
quality function deployment and;
see Quality function
deployment (QFD)
resource/profit model and, 15-17
service system design matrix,
120-121, 122
t‘echnology‘de,cision.s, 92-94
Process flow charts, 133,213 v
example of, 214

cost reduction and, 156-159
quality and, 179
standard and, 156
variance and, 156-159
local versus global, 51-52
measures of, 40, 50-51
time-related, 256-257
measuring inventory, 427-430

workforce; see Workforce, productivity

improvement

Product-oriented layout, 104-106,

571-573
balance delay and, 572

workforce, 48-51

quality and, 178-180

resource/profit model and, 13

value and investment results, 36-40

workforce and, 48-31, 596599
Profit margin, 41

equation for, 40, 147

time and, 253-256 :
Program evaluation and review technigue

_(PERT), 276

Project manugement, 27+4-256

caveats, 283, 2806

described, 275
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Project management—Contd.
developing the network, 276-277
network diagram and, 276
scheduling and; see Project

scheduling

Projects, 107, 274

Project scheduling, 274-286
crashing projects, 281, 283

example of, 284-285
step-by-step, 283
described, 274-275
early start, 278-279
late start, 279-280
network approach to, 275-276
developing the, 276-277
diagram of, 276
process of, 276-280
with uncertain time estimates,
280-281
example of, 282-283
_ step-by-step, 281
Protective capacity, 91
lean systems and, 465
Purchased components, 309

Qualitative forecast, 318
Quality, 17, 174-209
aesthetics and, 177, 178
assurance and, 177, 178
awards for, 201-205
Malcolm Baldrige National
Quality Award, 201-204
Quality Cup, 205
benchmarking and, 196-198
industry-focused, 196-197, 198
process-focused, 197, 198
certification programs, 199-201
continuous improvement
in, 193-194
cost of; see Cost of quality (COQ)
customer loyalty and, 187-189
decision examples, 88
defined, 176
design capacity and, 91
dimensions of, 176-178
durability and, 176, 177
empathy and, 177, 178
facilities and, 91-92
features and, 176, 177

history of management of, 180-183

Crosby, 182-183
Deming, 181
Juran, 181
Shewharr, 180
in the hotel industry, 175

house of; see House of quality

human resources and, 96

infrastructural decisions summary, 100

introduction, 176-178

Kano model, 199

new product or service development
and, 98

outsourcing and, 94-95

perceptions of, 211

performance and, 176, 177

performance/reward system and, 98

Plan, Do, Check, Act cycle, 193-194

proaction versus reaction in
management of, 183

production planning/inventory
control and, 97

productivity, inventory reduction,
and, 179

profitability and, 178-180

Quality Improvement story and, 194

reliability and, 177, 178

reputation and, 177, 178

resource/profit model and, 18

response and, 177, 178

responsiveness, 177, 178

serviceability and, 176, 177

Six Sigma, 195-196

stifling long-term improvements, 186

strategic decisions, 96-97

structural decisions summary, 95

tangibles and, 177, 178

technology and, 93

total quality management; see Total
quality management (TQM)

value and, 18, 178

workforce and, 599

Quality Cup, 205
Quality function deployment (QFD),

124-130, 186
conceptual model of, 125
described, 124
house of quality and; see House

of quality
part deployment, 125-128
process planning, 128-129
production planning, 129-130
product planning, 124-125
substitute quality characteristics

and, 125

Quality Improvement (QI) story, 194

DMAIC and, 212-213

Quality management, 452453
Quality tools, 210-249

acceptable quality level and, 231-232
acceptance sampling, 230-232
analysis and the improvement process,

212-213

in the automobile industry, 211

consumer’s risk and, 231

customer relationship management,
235-236

data and, 212

experience detractors and, 235

experience enhancers and, 235

general purpose, 213-220

cause and effect diagrams, 215-216

check sheets, 219
control charts, 220
flow charts, 213, 214
histograms, 218-219
Pareto charts, 216-218
run charts, 213-215
scatter diagrams, 219-220
introduction, 212
lot tolerance percent defective and,
231-232
moment-of-truth analysis, 234—235
operating characteristics curve and,
231-232
producer’s risk and, 231
recovery, 236-237
Six Sigma; see Six Sigma (60)
standard expectations and, 235
statistical process control; see
Statistical process control
(SPC)
teams and, 607-608
in the tennis ball industry, 226

Quantitative forecast, 318
Queue configuration, 269-271
Queue discipline, 271-272
Queues, 269-274

at airports, 263

arrival process of, 272-273

balking, 273

calling population of, 272

job sequencing and; see Job
sequencing

jockeying in, 271

multiple-phase system, 271

multiple-server system, 270

phase and, 269-270

physical features of, 269-273

psychological features of, 274

reneging, 273

server and, 269

service process, 273

R.

Radio-frequency identification (RFID),

387388, 399

Random tluctuation, 321-322

coping with, 322_324



Raw materials, 309

inventory, 405-407
R-charts, 225-229

construction of, 227-229
Recovery, 184, 236-237
Recovery plan, 236-237
Reengineering, 131-132
Reliability, 177, 178
Reneging, 273
Repetitive processing, 108
Replenishment lead time, 407
Reputation, 177, 178
Resource drivers, 153-154

cost assignment alternatives and, 155
Resource planning, 19, 308-339

in the airline-industry, 314 '

changes in customer behavior and, -~

314
compressing lead times, 317
contingency plans, 311
financial benefits of, 311-312
increasing alternatives, 311-312
profitability enhancement, 312
uncertain future and, 312
forecasting; see Forecasting
for growth, 311
integrated systems, 336-339
introduction, 310-311
outsourcing and, 309
planning horizon, 313-315
product and service life cycles
and, 315-317
resource/profit model and, 19
Resource/profit model, 12-24
components of value, 17-18
environmental forces, 22-24
foundations for success, 12-17
capabilities, 15
processes, 15-17
profitability, 13
strategy, 15
value, 14-15
illustrated, 12

managing resources used to create

*value, 18-22 *

Response, 177, 178
Response time:
capacity decisions and, 91
facility decisions and, 92
infrastructural decisions summary, 100
new product or service development
decisions and, 98
organization time decisions and, 99
Joutsourcing and, 95
~ production plnnning/in\'cnu‘:ry‘
control decisions and, 97
- quality decisions and, 97
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structural decisions summary, 95
technology decisions and, 93-94
Responsive, 252
Responsiveness, 177, 178
Retailer-supplier partnerships (RSPs), 374
Retailing inventory, 400-404
Return on assets (ROA), 42
equation for, 40, 147
time and, 256 ;
Return on equity (ROE), 42
equation for, 40, 147
Reverse auctions, 380 i
Risk pooling, 371-372, 386
Rough-cut capacity planning, 495
step-by-step, 495-498
Run charts, 213-214
example of, 215
Running sum of forecast error
(RSFE), 334
calculating; 335

S

Safety stock, 52, 409
Saturation stage of life cycle, 316
Scatter diagrams, 219-220
example of, 220
Scheduling, 262-263
backward, 263
forward, 263
project; see Project scheduling
trends in resource, 269
Scientific management, 7-8
Seasonality, 321
demand forecast and, 330-331
time series with, 322
trends and, 331-332
September 11, 87
disruption in supply and, 382
maintaining inventory during, 456
supply chain security and, 388
technology-oriented companies
and, 505
Server, 269
Serviceability, 176, 177
Service blueprinting, 133-135
Service layouts, 578
Service level, 52, 407
Service-oriented businesses, 8, 9, 10
demand-capacity match in; see
Demand-capacity match
in services
lean systems in, 447
Service process, 273
Service-profit chain, 600602
Services, 26-28
dcvclnpmcnt ol new, 97-98
producty compared o, 27

quality of, 176178, see also Quality
defective, 180
dimensions of, 177-178
Service system design matrix, 120121
example of, 122
Setup costs, 399
Setup time, 108
Shipping buffer, 531-532
Shipping costs; see Transportation costs
Shortest processing time (SPT), 266
job sequencing using, 267
Simple exponential smoothing, 325-329
calculating a forecast with, 327
trend adjusted, 326-329
Six Sigma (60), 232-234
described, 130-131
meaning of, 234
overview of, 195-196
process capability for, 233
Three Sigma versus, 232-234
training and hierarchy, 196
Slack, 267
Slack per remaining operation, 267
job sequencing using, 268
Small-batch production, 460
Small-scale equipment, 464—465
Standard, 156
Standard expectations, 235
Standardization, 377, 379
component, 458
Standard normal distribution, 624
cumulative, 625-626
Standard time, 612
Statistical fluctuation among dependent
events, 529
Statistical process control (SPC),
221-230
for attributes, 229-230
capability index and, 223-225
control limits and, 222
process capability and, 223-225
process control charts
and, 221-222
R-charts and, 225-229
Stockout, 52, 402-403
Stockout costs, 400
Stockpiling inventory, 462
Stopwatch time studies, 611-612
Strategic alliances, 372-374, 379
Strategic decisions, 87-100
categories of, 87-89
competitive priorities and, 89-90
relationships among, 99100
summary ofy 10Q
infrastructural, 96-99
human resources, Y6
inventory control, 97



Strategic decisions—Contd.
new product or service
development, 97-98
organization system, 99
performance/reward system,
98-99
production planning, 97
quality, 96-97
summary of, 100
layout; see Layout decision
structural, 90-95
capacity, 90-91
core competencies, 94
facility, 91-92
list of, 88
process technology, 92-94
summary of, 95
supplier relationship,
94-95
vertical integration, 94-95
value determinants and, 89
Strategy, 15, 74, 82-87
business, 83, 84-85
corporate, 83, 84
cost leader, 84
decisions; see Strategic decisions
defined, 83
differentiation, 84
environmental change and,
86-87
focus, 84-85, 86
functional, 8384
hierarchy of, 83-85
operations, 85-87
order losers and, 85
order qualifiers and, 85
order winners and, 85
as a plan for creating value,
82-83
resource/profit model and, 15
in women’s clothing
industry, 86
Structural strategic decisions; see
Strategic decisions,
structural
Substitute quality characteristics, 125
Supplier relationship, 94-95
with customers, 367-369
decision examples, 88
improved, 462463
inventory reduction and, 468
matrix, 373-374
Supply chain management (SCM), 19,
20, 362-394
bullwhip effect and; see Bullwhip
effect ;
communication and, 370

components of, 369-377
cooperative product design, 375
distribution network
configuration, 370
distribution strategy, 370-372
electronic commerce, 377
information management, 375-377
information sharing, 375-377
inventory management,
374375
standardization, 377
strategic alliances, 372=374
cross-docking and, 371
direct shipment and, 371
disruptions in supply, 382
introduction, 364
motivating forces, 365-369
impact of customers on suppliers,
367-369

impact of suppliers on
customers, 369

increased competition, 366-367

technological advances,
369,370

optimization modeling

and, 387

perfect orders and, 387

performance by, 386--387

radio-frequency identification and,

387-388

risk pooling and, 371-372, 386

security concerns, 388

sourcing decisions, 380-382
channel selection, 380
extending the supply chain

globally, 380-382
outsourcing, 380
third party logistics provider,
380, 381
systemwide perspective, 364
three-company alliance to
improve, 363

tradeoffs in, 386-387

trading communities
and, 387

trends in, 387-388

typical example of, 377=379

warehousing and, 371

Supply-chain network

optimization, 374

Supply chains, 74-76

capacity of, 488489

defined, 364

generic model of, 75, 365

management of; see Supply chain
management (SCM)

outsourcing and, 76~77

value chains and, 151
weakest link in, 489
Systematic layout planning (SLP}, -
569-571

T

Takt time, 454
Tangibles, 177, 178
Taxes, costs and, 149
Teams, 603-608
advantages of, 604-605
appropriate uses for, 605-606
“buy—in" and, 605
capabilities, 604
continuous improvement and, 605
decision-making tools, 607608
innovation and, 605
project life cycle and, 606
structure for processes, 606
Technology:
automobile production and, 465
decisions concerning, 92-94
group, 466467
hotel room automation, 159
intemet-based communication, 370
second phone lines, 316
supply chain management, 369, 370,
375-376
3D printing, 127
vendor managed inventory, 408
Testing, 186
Third party logistics provider (3PL), 380
global benefits of, 381
Three Sigma (30), 232-234
process capability for, 232
Throughput, 525
Time and inventory, 402-404
Time buffer, 529-532
Timeliness, 17, 250-304
adding value with, 251
better tools enhancing, 253
in the fashion industry, 258
feedback delay and, 257-259
Gantt charts and, 263-264
introduction, 252
manufacturing task sequences and;
see Job sequencing
money and, 252
order-taking process and: see Order-
taking process '
profitability and, 253-257
- cash-to-cash cyele, 256-257
profit margin, 253-256
retum on assets, 256
project management and; see Project
management
queues and; sé¢ Queues



~ resource/profit model and, 18
responsiveness and, 252
scheduling and, 262-263
backward, 263
forward, 263 _
trends in resource, 269

time reduction strategies, 259-262

Time series forecasting, 319-322

components of, 319-322

cycle, 319

defined, 319

linear trend equation and, 329

random fluctuations, 321-322
coping with, 322-324

seasonality, 321
demand forecast and, 330-331
trend and, 331-332

simple exponential smoothing

and, 325-329

techniques, 322-332

trend, 321

weighted moving averages and, 324-325

Time standard, 611
Total costs, 149

cost per unit versus, 159-160

Total involvement, 189; see also Total

quality management (TQM)

Total quality management (TQM), 180,

189-193
continuous process improvement
and, 189
customer focus and, 189
as enterprise view of quality, 190-191
external customers and, 189
internal customers and, 189
process of, 192-193 :
Quality Improvement story and, 19
resource contributions to, 189-190
total involvement and, 189

Trading communities, 387

Transfer batches, 406, 532-533

Transportation costs:

design for logistics and, 119
facilities location and, 545
regulations and, 384
Transportation waste, 449
Trend, 321
seasonality and, 331-332
time series with, 322
Trend adjustment exponential
smoothing, 327
Two-bin system, 427

U

Unnecessary motion waste, 450
U tilization,‘ 4749
calculation of, 47

SUBJECT INDEX

constraint management and,
523-524
equation for, 47

\'

Value, 14, 74-82
assemblers and, 74
attributes:

for business customers, 79-81
common set of, 81-82
for consumer customers, 78—79
primary and secondary, 81
value creation and, 82,
482484
basic producers and, 74
capabilities and; see Capabilities
components of, 17-18
cost, 17—18, see also Cost
quality, 18, 178, see also Quality
timeliness, 18, see also
Timeliness
converters and, 74
determining, 77-78
B2B, 78
B2C, 77
make or buy, 78
fabricators and, 74
investment results and, 3640
managing resources used to create,
18-22
capacity, 21
facilities, 21
integrative management '
frameworks, 19-20
inventory, 20-21
processes, 118, 119
resource planning, 19
workforce, 21-22, 599-600
outsourcing and, 7677
paying for, 146
plan for creating; see Strategy
resource/profit model and, 14-15
supply chains and, 74-76
timeliness and, 251

Value chain, 150-151
illustrated, 150

Value stream mapping (VSM), 130

Value transfer model, 82

Variable costs, 160

breakeven analysis and, 160-163
Variance, 156 '
Variance analysis, 156-159
Vendor managed inventory (VMI),
365, 408
Vertical integration, 94-95
decision examples, 88

!

Video Cases:
cost reduction through
reengineering, 170

enterprise resource planning, 352-353

JIT at McDonald’s, 473

manufacturing quality and, 208

matching value creation to market
desires, 113-114

operations management, 32

process improvement, 138

* profitability and customer needs, 70

profitability through efficient resource
use, 69-70

project management, 299

scheduling services, 299

statistical process control, 247
“Voice of customer” (VOC), 124

W

Waiting time waste, 449
Warehousing, 371
Waste elimination, 448-451
as the focus of lean systems, 448—451
management framework for, 448
operations resources and, 451
techniques, 451, see also Lean systems
Weakest link:
in a constrained system, 488
in a supply chain, 489
Weighted moving average forecasting,
324-325
calculating, 325
three-period and eight-period, 325
Work elements, 573
Workforce, 21, 594-623
contingent workers, 608
cross-training, 468, 608
decision-making by, 603
process design and, 608-609
team, 607-608
employee/customer interaction,
596-603
in airline industry, 598
on the Internet, 598-599
as a prerequisite ta good service,
600-602
sound decisions and, 603
value and, 596-599
employee involvement, 467468
flexibility of, 608
introduction, 596
as key to competitive success, 596
loyalty of, 595
new working envitonment
and, 609-610
perks, 601+
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Workforee-—Contd,

praductivity improvement, 610-616
wlowsnee, 612
learning curves, 614~616
normal time, 611
observed time, 611
petformance rating, 611
predetermined motion times, 612
standard time, 612
stopwatch time study, 611-612
time standard, 611
work sampling, 612-614

profitability and, 48-51, 596-599 X
reducing turnover, 602
resource/profit model and, 21-22
service-profit chain, 600-602
tearns and; see Teamns Y
value attributes and, 599-600

Work-in-process inventory,

405-407
Work sampling, 612-614

¥-bar charts, 221-222
construction of, 227-229

Yield management, 501
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