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ABCD assumption based risk assessment 187
acceptance of uncertainty 179, 181, 183
Acres Consulting Services 122, 142-3, 158, 200,
218, 278, 337, 343, 346, 402-3
action plans 367, 371-2, 376-7, 380-1, 396
activities, plans for 220, 400
‘define the project’ phase 144-5, 147-8
identify phase 174-5, 194, 195, 197, 198, 218
Actuarial Profession (AP) 104, 126
adjustment heuristic 271
adverse selection 199, 421
agents 199
Alaska Power Authority 346, 348, 350, 3512,
‘aleatoric’ uncertainty 34, 35
ambiguity 33, 35, 39, 53, 58, 71, 84-5, 415
concept-shaping PUMPs 344
conventional project management 60
‘define the project’ phase 150
identify phase 111-12/ 171, 172, 178, 180, 350
KUMPs 190, 191
low probability events 94
PRAM 126
process ambiguity summary lists 191-2
PUMP pack approach 119-20
quantification 259
responses to 55
roles of project parties 30
statistical dependence 287
strategic planning 148
American football 376, 377-8
anchoring 271
‘appropriate return test’ 355
asset/change concept 5-6
asset lifecycle 12-14, 15
see also project lifecycle

assets 4-5, 7, 436, 441-2
Association for Project Management (APM) 52-3,
57,104, 123-4
assumptions 111-17, 119, 128-9, 185-7, 196,
363-4, 442=3
bias controi285
contracting 30-1
dercindence 323
estiinates 254
“ocus the process’ phase 110-11, 167
governance 21
implications of 319
independence 233, 296, 297-8, 300, 305, 319
tactics gateway 374
targets 249
asymmetric penalties 80
audit trail 219
availability heuristic 271-2, 277
avoidance of uncertainty 179, 180

balanced incentive and risk sharing (BIARS)
contracts 428-9, 433, 434
balanced scorecard 357, 442
base plans 36, 38, 100, 172, 240
corporate perspective 445-6
decision diagrams 317
PUMP pack approach 119, 120
strategy gateway 329, 333-4
tactics shaping 367, 370, 373-4
‘basis for analysis’ phase 114-15, 125
Beaufort Sea oil project 209-10
benchmarking 394, 410, 460
bias 61-2, 74, 79, 122, 319, 324, 445
control of 264, 284-6
discount rate 363
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bias (continued )
estimation 169, 191
explicit bias engineering 305-6

optimism 60, 106-7, 161, 260, 262, 284, 286,

306, 445, 456
probability elicitation process 276-7
PUMP pack approach 118
subjective estimates 271, 272
‘traffic light’ process 354
bidding processes 165, 239, 358-62, 397-8
boards of directors 448
‘bond test’ 354
bottom-up approaches 14, 32-3, 123, 209, 333
concept shaping 17
evaluation phase 110, 308, 310, 319
identify phase 172, 174, 177
brainstorming 189
British Gas 54-5, 221
British Petroleum (BP) 54-6, 81-5, 88-90, 924,
122, 158, 222, 402-3
analysts 400
conditional probability distributions 258
context of offshore projects 202
contracting 386
decision diagrams 316
‘define the project’ phase 136-7, 138, 144
documentation 193-4
DOT shaping 339
fixed price contracts 415
‘focus the process’ phase 155 -¢
high clarity approach 214
hybrid approach 270
identify phase 174-5, 186, 197, 198, 203, 210
ownership phase 243
quantify phase 253, 255
reference plans 332
resource uncertainty 202
selection of models 163
selective restructuring 221-2, 283-4
software 312
source-response diagrams 225, 226
British Standards 105, 106
Bruce Chapman Solutions (BCS) 63-6, 70, 129,
141, 149, 316
conditional probability distributions 258
duration modelling 177, 292
ownership phase 247-8

plans for activities 146
prompt list 280
resource plans 148
‘soft quantification’ 305, 309, 322
‘structure phase equivalent’ 232
business case 27, 28-9, 146, 200, 344, 357, 400

capital costs
Alaska Power Authority case 346, 348
concept shaping PUMPs 344
criteria-plan relationship structures 37-8
dependence 222
Highways Agency 57-8, 211-12
incentive contracts 430-1
offshore oil projects 99,1756
ordering of performaice criteria 196
sensitivity diagrams-308
see also costs

chain confizaravions 8, 9

change 4, 3384, 392-3, 457-8
assct/oaange concept 5-6
~hznge control’ 201, 206, 218
corporate strategy 11-12
demonstration of need for 88
see also culture change

Channel Tunnel 224

checklists 192-3

clarity efficiency 1, 74, 77-9, 96, 107, 214
basic PUMP framework 114, 115
corporate capability 312
‘focus the process’ phase 111, 153, 164
identify phase 183, 211, 441
multi-methodology 231
opportunity efficiency 102, 129, 316, 323, 324
ownership phase 246, 247, 248-9
PUMP pack approach 118, 119
PUMP report 333
quantification 252, 259, 284
strategic analysis 161
‘structure all uncertainty’ phase 232-3

‘classify’ task 172, 173

cognitive mapping 228, 229

collaboration 387

commitments 46-7, 48, 49, 79-81, 342
identify phase 111
KUMPs 190
monitoring 378



quantify phase 263, 444

strategy gateway 329, 333-4

tactics shaping 367, 370-1, 373-4
communication 76-7, 252
complexity 7, 215, 224-5, 440, 443
concept gateway 15, 18, 75, 328, 356-7, 405
concept shaping 15, 17-18, 25, 27, 29-30, 75,

404-5

commitment to build 61

constructive insubordination 201

criteria-plan relationship structures 38

‘define the project’ phase 133

identify phase 203-4

incomplete knowledge 58

interim reports 357

KUMPs 36

links to strategy 383

‘Mark I’ terms 396

opportunity/risk datum 48

ownership phase 236

PUMPs 102, 108, 117-18, 328, 344-56

363, 436

conceptualization stage of asset lifecycle 12, 14, 1&
consequences, modification of 179, 180
consolidation 134-5, 147, 161-2, 329-30,321-4
constraints, hard and soft 318, 356
construction management 242
constructive insubordination 98-%, 100, 161, 201
context 74, 393-4, 454

corporate perspective 429-40

‘define the project’ phase 137-8

‘focus the process’ phase 155-6

identify phase 202
contingency allowances 46-7, 48, 79, 80, 432
contingency plans 36, 38, 98, 100, 202

contracting 240

corporate perspective 445-6

crisis management 379

decision diagrams 317

dependence between costs 223

‘enlightened’ decision making 93

execution and delivery 377

identify phase 172, 179, 180-1

PUMP pack approach 119, 120

strategy gateway 329, 333-4

tactics shaping 367, 370, 373-4
contracting 14, 24-5, 157-8, 385-6, 411-34, 461
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assumptions about 30-1
BCS example 247-8
bidding processes 397-8
cost plus fixed fee contracts 413-14, 421, 423,
426, 433
design, build and operate 382-3
efficient allocation of uncertainty 421-4
enlightened relationship management
412-13, 421
fixed price contracts 413, 414-17, 420-3,
433, 434
incentive contracts 423, 424-31, 433-4
influence diagrams 230
management contracts 241-2
motivation issues 429
ownership phas= 235-7, 239-49, 443
plans for 147,400
principal-x2ent relationship 199
proj=ct iiecycle stages 406
seleet.on of contractors 140-1
2uwrategy shaping 358-62
tactics shaping 20, 21, 205-6
targets 80
terms 245-6
transfer of uncertainty 185, 458
transparent pricing 420-1
willingness to own uncertainty 417-20, 421
controlled interval and memory (CIM) procedure
321-2
corporate capability 435-61
corporate management 4, 6-7, 8, 10, 39, 129
asset lifecycle 12-13
PUMPs 435, 439-47, 461
corporate weakness summary lists 191
cost plus fixed fee (CPFF) contracts 413-14, 421,
423, 426, 433
cost plus incentive fee (CPIF) contracts 425
costs 11, 32, 46, 88-92, 99, 446
Alaska Power Authority case 346, 348
BCS example 63-5, 66
bidding processes 359, 361, 397
clarity efficiency 78
concept shaping PUMPs 344
contingency allowances 46-7, 48, 80, 432
contracting 247, 248, 413-16, 420
cost-time-quality triad 30, 179, 201, 318, 428
criteria-plan relationship structures 37-8
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costs (continued )
decision diagrams 314, 316
dependence 222, 233, 298-300, 309-10
expected value 294-6
fixed price contracts 414-17, 422
Gantt charts 220
Highways Agency 57-8, 60, 62, 211-12
home insulation 347-8, 350, 353
identify phase 174-6
incentive contracts 424-8, 429-31, 434
inefficiency finance allocation 431-2
infrastructure projects 285
iterative approach 108
KUMPs 36
minimum clarity approach 48
new production technology 142-3
nuclear waste disposal 352
opportunity 164, 354, 355, 363, 430
optimism bias 106-7, 284, 286
ordering of performance criteria 196
photocopier decision 67-8
process objectives 158
resource plans 147-8
sensitivity diagrams 308
seven Ws framework 28
subjective estimates 271
of uncertainty management 94
creativity 43, 97, 129, 189, 231
crisis management 379
criteria-plan relationship strucsies37-8, 117-18,
142, 196-7, 318
concept shaping 350
DOT shaping 336
‘focus the process’ phase 166-7
identify phase 172, 173-4, 210-11
Critical Path Analysis (CPA) 121, 125,
148, 158-9
cube factor 284-6, 287-8, 306, 324, 445
culture change 5, 90-1, 93, 95, 97, 99, 335, 372,
450, 456

D-Day 191, 371

see also organizational culture
data acquisition 77, 288, 312-13
decision analysis 36, 44, 278-9
decision branches 121

decision-conferencing techniques 189-90

decision diagrams 67, 71, 90, 92-3, 94, 313-16,

317, 324, 353

decision making 36, 67-9, 74, 77, 114, 324

‘enlightened’ 93-5

evaluation phase 289

quantification process 288

support processes 123, 160, 400, 460
decision needs 313
decision trees 226, 227
Deepwater Horizon oil spill (2010) 93, 244

‘define the project’ phase 109, 110, 114-17, 127,

133-51
concept shaping 347-50
context 137-8
corporate perspective 45%-40
DOT shaping 338
‘extending’ loops back to 320
fitness for puipoese 149-50
joint deliveravies 166-7
objectives (41-4
PRAN 125
vroject design 144
rroject parties 138-41
project scope assumptions 185, 186
resource plans 147-8
seven Ws 137-49, 201
timing 148-9
whichway plans 144-7
delays 212, 223, 228, 290-1
delivery 12, 14, 15, 23, 75, 408
identify phase 204, 206-7
PUMBPs 118, 366
see also execution and delivery shaping
demonstration projects 396, 401
dependence 222-3, 228, 231, 233, 287,
293-306, 323
causal model structure for 303-5
conditional specifications 301-3
discrete probability arithmetic 293-4
evaluation phase 290-2
expected value 294-5
explicit bias engineering 305-6

independence assumptions 233, 296, 297-8,

300, 305, 319

mean variance 295-6
minimum clarity approach 319
Monte Carlo simulation 296-7



negative 233, 300-1
operational sequence 305
portrayal of effect of sources 306-10
positive 298-300, 304
source-response diagrams 226
design 27-8, 31, 144, 200-1
changes in 206, 281-3, 286
contracts 242
design, operations and termination (DOT) gateway
15, 19, 75, 328, 343, 406
design, operations and termination (DOT) shaping
15,17, 18-19, 25, 29, 75, 405-6
contracting 386
‘define the project’ phase 144
identify phase 204-5, 208
PUMPs 102, 117-18, 327, 336-43, 344, 364
403, 436
details shaping and gateways 21, 407-8
see also tactics shaping
disaggregation of variables 275-6
discount rate 344, 345, 347-9, 353, 355, 363
discounts to customers 65-6
distribution functions 266-8, 282-3, 288
documentation 76-7, 122, 149, 201, 239, 39¢
contingency plans 334
identify phase 186, 193-4
probability elicitation process 278
PUMP report 333
strategy gateway 329, 330
uncertainty managemenuvmanual 455
duration 28, 32, 143, 145-9, 169, 196
BCS example 292
contracting 431, 433
dependence 233
evaluation phase 290-1
‘focus the process’ phase 164-5
identify phase 174-5, 176, 177, 200, 210
independence assumptions 297
PERT analysis 32-3
dysfunctional behaviours 456

‘elaborate and resolve’ task 134-5, 147

embarrassment 332

Engineering and Construction Contract (ECC)
245-6

‘enlightened caution’ 90-1, 95, 97, 122, 453

‘enlightened gambles’ 90, 91-3, 95, 97, 122, 453
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‘enlightened gateway’ process 120, 125, 373
‘enlightened governance’ 128, 375, 379-80, 381,
386, 387
‘enlightened relationship management’ 412-13,
421,431, 433
enterprise risk management (ERM) 437-9, 441,
444, 460
Eurotunnel 224
evaluation 16, 23, 40, 110, 113-14, 115-17, 128,
289-324
alternative integration procedures 321-2
combination of subset of sources 290, 291, 292,
293-306
concept shaping 18, 352-6
corporate perspective 445-7
dependence 29(. 291, 292, 293-306
diagnosis of itaplications 290, 291, 311-20
DOT shaving 19, 341
fitness toi purpose 290, 292, 320
poiuazyal of effect of sources 290, 291, 306-11
TRAM 124, 125
project objectives 142
selection of subset of sources 290-1, 292
strategy gateway 331
event trees 227, 339
event uncertainty 34, 55, 127, 319, 415, 438
DOT shaping 339
identify phase 172, 350
ownership phase 243
probability-impact grids 49-50, 51
quantification 259, 262-3
event uncertainty management process (EUMP)
171,193
execution 12, 14, 15, 22, 25, 75, 408
identify phase 204, 206-7
potential problems 203
PUMPs 118, 366
execution and delivery (E&D) shaping 15, 17,
19-20, 29, 75, 131, 336, 343, 406-7
basic PUMP framework 109-17, 118
contracting 386
‘define the project’ phase 133-51
evaluation phase 289-324
‘focus the process’ phase 153-69
identification phase 171-214
ownership phase 235-50
PRAM 124
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execution and delivery (E&D) shaping (continued )
PUMPs 102, 328, 345, 374-80
quantification 251-88
strategy gateway 331
‘structure all uncertainty’ phase 215-34
see also delivery

expectations 49, 70, 203, 263, 342
expected values 46, 79-81, 83, 86, 95, 111,

294-6, 378, 429, 444

trust between parties 62

experience 188-9

experts, selection of 274-5

extreme events 432

‘fast tracking’ 24, 212-13
fatalities 94, 342
fault trees 227-8, 272, 339
feedback 228, 229, 230, 232, 233
fitness for purpose 33
evaluation phase 292, 320
‘focus the process’ phase 162, 166
identify phase 195, 212-13
ownership phase 237-9, 246-7
quantify phase 257, 280-1
strategy gateway 331
strategy shaping 357
‘structure all uncertainty’ phase 232
tactics gateway 373-4
tactics shaping 372-3
fixed price contracts 413, 414-17, 420-3, 433, 434
fixed price incentive (FPI) contiacts 425
flagging 185, 186
flexibility 101-2, 115, 221, 384, 443
identify phase 183
iterative approach 113
precedence 217

‘focus the process’ phase 109, 110-11, 114-17, 127,

153-69
concept shaping 350
consolidation of process strategy 161-2
context 155-6
corporate perspective 440
deliverables 155, 166-7
DOT shaping 339
IBM bidding processes 165
interaction with define phase 150
links and dependencies 208
objectives 158-60

‘planning the planning’ 380
‘pondering’ 188
PRAM 125
process lifecycle 155
process parties 156-8
process scope assumptions 185
project lifecycle stage structure 137
selection of process approach 162-3
short-cuts 168
timing 164-5
top-down approach 160-1, 208-9
forecasting 159-60, 273, 427
forensic risk management 224
formality 102
fractile methods 268-9, 27¢
fun 98, 376, 402

Gantt charts 142 2.7, 219-20, 224, 378
gateway ancicipailon 120
generic processes 101-29, 163
alternative frameworks 103-5
lasic PUMP framework 109-17
Iimitations of standards and guidance 105-6
planned and unplanned iterations 107-9
PUMP pack framework 117-23, 128
shortcomings 127-8
GERT (Graphical Evaluation and Review) technique
121-2, 202, 209
governance 21, 120, 343, 431-3
enlightened 128, 375, 379-80, 381, 386, 387
strategy gateway 331
GRIP (Guide to Railway Investment Projects) 13
guiding principles 450, 454

heuristics 271-2
high clarity approach 193, 214, 226
‘define the project’ phase 133-4, 136-7, 144-5
identify phase 174, 177, 181, 213
Highways Agency (HA) 57-61, 62, 85, 106, 112,
129, 158, 433
categories of uncertainty 258
clarity 78, 150, 211-12, 214
contracting 386
EU regulation 198
KUMP 190
‘optimism adjustment factor’ 286
plausible minimum/maximum 322
portfolios 362



project scope assumptions 185, 186-7, 285
sensitivity diagram 309
histograms 258-60, 263-6, 269, 270
holistic risk management 437
home insulation 346-9, 350, 352-3, 356
human error 206
human resources 456-60

IBM UK 63, 67, 88, 91, 95, 97, 165, 316, 358
identify phase 109, 111-12, 115-17, 127, 169,
171-214
Beaufort Sea oil project 209-10
clarification of priorities 174-5
clarification of relevant conditions 185-7
concept shaping 350-1
corporate perspective 441-2
decomposition of uncertainty 175-8
deliverables 212-13
depth and breadth of analysis 195
documentation 193-4
DOT shaping 339-40
‘extending’ loops back to 320
identification approaches 187-93
"keep it simple’ approach 211-12
links and dependencies 208
ordering of performance criteria 195+7
primary responses 178-83
project lifecycle stages 137, 2036
secondary responses 183--5
seven Ws 197-202
systemic uncertainty 27
incentive contracts 423, 424-31, 433-4
individual failures 206-7
industrial disputes 84, 312-13
influence diagrams 228-31, 233
information sharing 245
information systems 241, 357, 398-400
Ingalls Shipbuilding 224
inherent variability 33-4, 55, 60, 84-5, 415
DOT shaping 339
identify phase 172, 180, 350
Institution of Civil Engineers (ICE) 104, 126,
245, 343
insurance 91, 300, 301, 421-2, 432
integrated risk management 437
interdependencies 7, 10, 14, 22, 30, 216
interim reports 343, 357
‘irrational objectivity’ 252, 278, 282
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ISO 31000 standard 52-3, 104, 105, 106, 107
issue lists 191
iterative approach 33, 107-9, 113-14, 115, 125,
128, 438

contracting 429, 430

data acquisition 312

evaluation phase 319, 322, 445

‘focus the process’ phase 155

identify phase 441, 442

ownership phase 237-9

strategy gateway 331

joint ventures 198

‘keep it simple’ approach 146, 211-12, 261
keeping options oper. 179, 181, 182, 183
‘knock-on’ effect:223
knowledge-+ 1,122, 137, 313
docemeutation 77
incomplete 31, 33, 35-7, 58, 165, 169
uowledge lens 1, 36-7, 38, 118, 351
imowledge management 31, 344
knowledge-plan relationship structures 39
knowledge uncertainty management processes
(KUMPs) 36, 37, 39, 172, 190-1, 313
‘known unknowns’ 285, 445

learning curves 257-8
‘legacy test’ 355

legal issues 418
logistics 31-2

luck 95

MAINOPT 266
management contracts 241-2, 248
Management of Risk (MoR) 103-4, 105
managers 12, 156, 392, 405, 448-50, 453, 458
see also project managers
Marks and Spencer 249
maturity models 125, 394-6, 410, 460
mean-variance approach 86, 295-6, 314, 321
milestone management 206
minimum clarity approach 1, 47-9, 70, 81
‘define the project’ phase 138, 141, 144, 150
dependence 228, 319
‘focus the process’ phase 169
identify phase 211
quantify phase 255, 265, 269, 273, 282, 352
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minimum clarity approach (continued )
sensitivity analysis 278
simple scenario approach 260, 261
monitoring 179, 181-3, 206, 377-9, 380-1
Monte Carlo simulation 83, 121, 296-7, 300, 306,
312, 321-2
moral hazard 199, 429, 459
morale 55, 97, 98, 183
motivation of staff 458-9
multi-methodology 231
multi-pass approach 108-9, 114, 169, 188
multidimension incentive contracts 428-31

National Power 54-6, 70, 221, 405

NatWest Bank 357, 380, 385

‘no quibbles provision’ 187, 258, 285, 286, 287-8
nuclear waste disposal 345, 348-9, 351-5, 362-3

objectives 19, 40, 73, 74, 128, 197, 397
alignment of 249, 383, 413, 428, 431
concept shaping 17-18
contracting 239-40
‘define the project’ phase 141-4
‘focus the process’ phase 158-60
identify phase 172
modification of 179, 182, 183
ownership phase 235, 236
photocopier decision 68
provisions and contingencies 47
seven Ws framework 26, 2.7
stakeholder conflicts 139
tradeoffs between multiple 40, 86, 90, 95-6,

179-80, 317-18, 324, 333, 379
uncertainty about 31, 35
uncertainty management manual 454
undefined 25
Office of Government Commerce (OGC)
103-4, 105

oil projects 54, 82-5, 88-92, 99-100, 122
Beaufort Sea oil project 209-10
constraints 318
context 202
contracting 415-16
decomposition of uncertainty 212
‘define the project’ phase 136-7, 138
evaluation phase 292, 306-8, 446
identify phase 174-8, 181-2, 183, 184, 186, 195

joint ventures 198
ownership phase 243
plans for activities 145-6
quantify phase 253-5, 259, 280
‘social contracts’ 240
specific and general responses 220-1
tactics shaping 368, 369
timing 148-9
Ontario Hydro 10-11, 383-5, 437
‘operability and supportability’ issues 208
operation and support (O&S) 15, 20, 23, 75, 409
identify phase 204, 207-8
plans for operations 146
product consideration 201
PUMPs 366, 3801
Operational Research [OR' 231, 334
operations manageme=t 4, 6, 7, 39, 381, 461
asset lifecycle' 213
Ontario ifyGru'10, 11
plans for operations 146, 148, 400
PUW: 435, 436
onpor :unity 3-4, 43-4, 55, 74
‘tan’ nature of search for 98
identify phase 173
tactics shaping 20-1
opportunity costs 164, 354, 355, 363, 430
opportunity efficiency 1, 2, 61, 69, 70, 96, 446
clarity efficiency 74, 102, 129, 316, 323, 324
contracting 240, 418, 421
identify phase 111
inhibition of 169
integrated approach 317
negative dependence 233
project objectives 141
PUMP team 168
quantification 251
response options 213
opportunity management 97, 122, 128, 180, 431
culture change 95
identify phase 214
risk efficiency 86-8
‘treasure hunts’ 316
opportunity/risk datum 1, 44-9, 53, 68,
69-70, 314
optimality of responses 179, 181
optimism bias 60, 106-7, 161, 260, 262, 284, 286,
306, 445, 456



organizational culture 92, 96, 100, 452-6, 457,
459, 461 see also culture change
ownership 109, 113, 115-17, 127,
235-50, 411
clarity about ownership of sources 244
concept shaping 351-2
contracting 239-49, 433
corporate perspective 443
DOT shaping 340
fitness for purpose 237-9, 246-7
ongoing nature of 247-8
PRAM 124, 125
responsibility transfers 246
risky conditions 185-6
uncertainty management manual 455

parallel components 24
parallel configurations 8, 9
partnership contracts 249
PC curve 422-3
performance 44, 46
criteria 19, 23, 74, 141-2, 195-7, 429-30
motivation of staff 458-9
non-measureable attributes 69, 96
performance lens 1, 35-7, 38, 44, 53, 69-70.
118, 196
performance uncertainty managerinent processes
(PUMPs) 2, 4, 36, 37, 61, 129, 435
basic framework 109-17
BCS example 63-6
bottom-up approach 269
change control 218
clarity efficiency 79, 214
common tasks 135-6
corporate perspective 439-47
creative thinking 97
criteria-plan relationship structures 37-8
decomposition of uncertainty 85, 94-5, 276
‘define the project’ phase 133-4, 137, 144,
146-7, 150
dependence 305
development of PUMP capability 391-410
diagrams 230
documentation 76-7, 193
‘enlightened’ decision making 90-3
evaluation phase 313
failure 320
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‘focus the process’ phase 153-6, 159-60, 1624,
167-8, 208-9
identify phase 171, 173, 182, 186, 203, 212-13
integration of strategy shaping stages 327-64
iterative approach 108
links and dependencies 208
motives for adopting 76, 100
objectives 74, 141, 142
opportunity efficiency 96
option choice curves 93
organizational culture 461
ownership phase 236, 240, 241, 247
‘pondering’ 188
PRAM 123, 124-5
PUMRP pack 102-3, 107, 117-23, 126, 128, 364
PUMP report 333
PUMP team 156-8, 164, 168, 336, 397
qualitative analysis 187
quanaiy phase 252, 274, 280
RAMIZ 126
veductionism 231
risk efficiency 86, 88
strategy-implementation stages 365-87
terminology 56
UK Nirex 140
understanding and communicating
uncertainty 81
wide application potential 436-7
PERT (Program Evaluation and Review Technique)
32-3,44-5, 85,121, 148, 177, 269
alternatives to 209
clarity efficiency 232
decision trees 220
dependence 223
disaggregation of variables 275
identify phase 211
independence assumptions 297
iterative approach 125
mean variance 321
Monte Carlo simulation 296
standardized structure 216
PetroCanada 278, 339
photocopier decision 67-9
planning 10-11, 12-13, 14, 15, 148-9, 237, 400
action plans 367, 371-2, 3767, 380-1, 396
basic PUMP framework 114

criteria-plan relationship structures 37-8, 117-18
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planning (continued )
Critical Path Analysis 158-9
‘define the project’ phase 144-8
evaluation phase 445
execution and delivery 374, 376
‘focus the process’ phase 154-5, 380
horizons 7, 371-2, 383-4, 385
knowledge-plan relationship structures 39
PRAM 125
reference plans 149-50, 331-2
resource plans 147-8, 202, 219
top-down and bottom-up 32-3
see also base plans; contingency plans; strategic
planning; tactical planning
plausible minimum/maximum 45, 47, 48, 62,
64,322
Polaris Missile Project 121
policies 450-1, 454
‘pondering’ 187-8
portfolios 9-10, 88, 362-3
PRAM see Project Risk Analysis and Management
precedence 217-18, 224, 301
presentational effects 272
pricing 398, 420-1
primary projects 8-9, 14
principal-agent relationships 199, 443, 459
probabilities 44, 46, 176, 251, 353
conditional distributions 258
dependence 293-4, 295-6, 298-201, 323
distribution functions 266-2, 282-3, 288
elicitation process 272-80, 288
expected value 294-5
fractile methods 268-9
histograms 263-6
influencing 178, 179, 180
minimum clarity approach 48
Monte Carlo simulation 296-7
‘objective’ estimates 2534
PC curve 422-3
PUMP report 333
relative likelihood models 269
sensitivity diagrams 83
simple scenario approach 261-3
subjective estimates 254-5, 270-2
probability-impact grids (PIGs) 49-51, 52, 74, 81,
285, 438
procedures 101-2
process ambiguity summary lists 191-2

process lifecycle 153, 155
process scope 161-2
process scope assumptions 112, 167, 185,
186, 285
programmes 9-10, 124, 362-3
project hierarchies 8-9
‘project initiators’ 27
project lifecycle 1, 4, 12-13, 14-24, 39-40, 102,
110, 436
constructive insubordination 201
contract structures 385-6
‘define the project’ phase 137
depth and breadth 208
documentation 193, 194
identify phase 183, 203-¢, »10-11
integration of strateg7 snaping stages
327-64
iterative appreach 108
knowledgs-p!an relationship structures 39
knowleage required 71
option choices 66
PR:AM 124, 126
rre-execution stages 31-2
PUMP capability 404-10
PUMP pack approach 119
RAMP 118, 126
roles for uncertainty analysis 73-4, 75
project management 4, 6-7, 8-10, 39, 60, 461
asset lifecycle 12-14
BP 402-3
critics of conventional 13-14
identify phase 203
Ontario Hydro 11
ownership phase 243-4
project teams 157
risk efficiency 95
Project Management Institute (PMI) 52-3, 57, 104,
105, 107, 127
project managers 48, 188-9, 208-9, 397, 405, 407,
432-3 see also managers
project parties 30-1, 35, 40, 239, 362, 396-7
allocation of uncertainty 411-12, 413, 421-4
‘define the project’ phase 138-41
‘focus the process’ phase 156-8
identify phase 198-9
ownership phase 241
transfer of uncertainty 179, 180, 182, 417, 458
see also contracting



Project Risk Analysis and Management (PRAM)
103, 104, 105, 106, 107, 118, 123-6, 216
project risk, definition of 52-3
Project Risk Management (PRM) 104
project scope assumptions 112, 167, 185, 186-7,
196, 285, 319
‘projectification’ 13
projects 11-12, 362-3
definition of 4-6, 129
see also ‘define the project’ phase
prompt lists 193, 280
prototyping 25
Pugh and Associates 123
PUMPs see performance uncertainty management
processes

qualitative analysis 56, 79, 84, 100, 122, 252, 444
basic PUMP framework 115, 117
ERM 438
identify phase 111, 187
interpretation of 323—4
limitations of 288
PMI guides 127
‘structure all uncertainty’ phase 215
quality 28, 143, 146, 196, 458
bias control 286
cost-time-quality triad 30, 179, 201,518, 428
multi-methodology 231
quantification 56, 57-62, 84,109, 113, 115, 236,
251-88, 318
bias control 284-6
clarification of relevant conditions 186-7,
257, 258
concept shaping 352
corporate perspective 443-5
dependence 287, 305
DOT shaping 340-1
fitness for purpose 257, 280-1
identify phase 176
influence diagrams 229
minimum clarity approach 47-9
‘objective’ estimates 253—4
ordering of sources 257-8, 280
performance criteria 196-7
priority sources 257, 258
probability elicitation process 272-80
process lifecycle 155
project objectives 142
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refinement of estimate 257, 263-80

selective refining and restructuring 257,
281-4, 290

sizing of uncertainty 257, 258-63

‘soft’ 305, 309, 322

subjective estimates 2545, 270-2, 288, 340-1,
361, 444

quantitative analysis 79, 84, 115, 122, 127

identify phase 111, 176, 177, 187

influence diagrams 229

interpretation of 323—4

top-down uncertainty appreciation 160

RAAKS 139-40
rail industry 13
Railtrack 342-3
RAMP see Risk Azialysis and Management
for Projects
redesiyn, ciient-initiated 247
refercuce plans 149-50, 331-2
regulation 198, 218, 454
1elationship management 62, 65, 147, 400, 411,
412-13, 421, 431, 433
relative likelihood models 269
reliability 270-2
reporting 206, 343, 357, 364
resources 20, 56, 198-9, 403-4
‘focus the process’ phase 163-4
identify phase 201-2
plans 147-8, 202, 219
response options 66-9, 109
evaluation phase 319, 445
identify phase 111, 173, 176, 178-85, 213, 351
ownership phase 236, 240-2, 243, 244, 247
‘structure all uncertainty’ phase 112-13, 218-19,
200-4, 443
responsibility 74, 119, 208-9, 448-9, 454
contracting 412-13
ownership phase 109, 113, 236, 243-4, 443
transfers of 246
‘return test’ 354
revenue 11, 200
reviews 25, 378-9, 409-10
‘ripple’ effect 223-4
risk 3-4, 6, 66-9, 70, 74
BCS example 63-6
contracting 413-15, 417-19, 421-4, 429-30
definitions of 3, 43-4, 52-3, 70, 71, 342
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risk (continued )
identification of 56, 103, 171, 441
iterative approach 108
non-measurability 314
opportunity/risk datum 1, 44-9, 53, 68,
69-70, 314
probability-impact grids 49-51
project objectives 141
tactics shaping 20-1
‘traffic light’ process 354-5
see also risk management; uncertainty
Risk Analysis and Management for Projects
(RAMP) 104, 105, 106, 107, 118, 126
risk assessment 49-50, 187
risk efficiency 1, 10, 68, 70, 86-96, 97, 213
contracting 422, 423
evaluation phase 313-16, 324, 446
identify phase 111
insurance 421-2
‘treasure hunts’ 316-17
risk management 74, 103-5, 168-9, 410,
449-50
corporate risk efficiency 88
focus on events 190, 191
forensic 224
high technology products 200-1
identification of risk 171
limitations of 70-1
maturity models 394-6
probability-impact grids 51
PUMP pack approach 119-20
RAMP 126
as secondary goal 128
terminology 53, 55, 56, 70
see also uncertainty management
risk managers 156, 407
risk matrices see probability-impact grids
risk maturity 125, 394-6, 410, 460
‘risk premium’ 415, 416, 420, 426
risk registers 58-9, 61, 127, 233, 438

sabotage risk 279-80

safety issues 48-50, 122, 342-3, 430-1
sailing 182, 183, 401-2

sales forecasts 427

sampling 296-7, 321

scenario approaches 260-3, 273, 282-4, 333

SCERT (Synergistic Contingency Evaluation and

Review Technique) 54, 81, 88-90, 93, 122-3,

124, 158, 403
Alaska Power Authority case 346
alternatives to 209
contracting 386
‘define the project’ phase 136, 138, 144
documentation 193-4
DOT shaping 337
‘focus the process’ phase 155
high clarity approach 214
identify phase 203
ownership phase 243
quantify phase 253
resource uncertainty 202
selection of models 153
structure phase 221
‘search’ task 172, 173
secondary stui<cs of uncertainty 109, 111
self-insuraiice: 432
semi-iviarkov models 176, 178, 202, 211, 226,
232-3,259, 292, 337, 339, 352
‘verse testing’ 231
sensitivity analysis 278-9, 309, 311-12, 321,
324, 340-1

sensitivity diagrams 58-61, 71, 81-3, 85, 114, 333

DOT shaping 340-1, 342
evaluation phase 306-9, 310-12, 314, 317,
324, 353
seven Ws 1, 4, 26-30, 41, 327
‘define the project’ phase 110, 136, 137-49,
338, 347
documentation 193, 194

‘focus the process’ phase 153, 163, 165, 166, 440

identify phase 172, 183, 194, 197-202, 208,
210-11
knowledge-plan relationship structures 39
ownership phase 237
PUMP capability 393-404
risk efficiency 95-6
‘structure all uncertainty’ phase 219-20, 222
tactics shaping 370, 372
‘show-stoppers’ 162, 185, 187, 240, 255, 459
skills 458
Social Analysis Systems (SAS) 139
soft systems models 123, 139, 231
software 164, 183, 266, 312, 322, 399-400



Software Engineering Institute (SEI) 394
source-response diagrams 225-7, 230
stakeholders 18, 40, 138-41, 156-8, 203, 362
see also project parties
standards 106, 107
Stanford Research Institute (SRI) 274
‘start of execution’ gateway 21
statistical dependence see dependence
Statoil 56, 184
stopping a project 162, 166, 331
see also ‘show-stoppers’
strategic planning 16, 17, 22, 148, 190-1,
329-36
Ontario Hydro 383-5
operations and support 381
ownership phase 246
phase structure 371
tactics shaping 365-6, 367-8, 370, 374
strategy 7, 11-12, 14, 38, 145, 454
contracting 237
implementation 365-87
process 161-2, 168

strategy gateway 15, 16, 17, 20, 22, 75, 320, 407

PUMPs 328, 329-36, 364
transition to tactics shaping 365
strategy shaping 118, 122-3, 185, 3274, 386
stretch targets 47, 49, 80, 263, 367,577
‘structure all uncertainty’ phase 199, 112-13,
115-17, 127, 208, 215-34, 236
concept shaping 351
corporate perspective 42-3
diagrams and model structures 224-31
DOT shaping 340
fitness for purpose 232
links between sources and responses 2224
‘pondering’ 188
PRAM 124
review of key plan components and sources
217-19
selective restructuring 221-2
seven Ws 219-20
specific and general responses 220-1
systemic uncertainty 287
subjective probabilities 254-5, 268, 269, 270-2,
288, 340-1
support units 396-7
see also operations and support
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synectics 189
systemic uncertainty 34, 55, 71, 84-5, 231, 415
BCS example 65-6
conventional project management 60
dependence 287
DOT shaping 339, 340
identify phase 172, 178, 180, 350
low probability events 94
process ambiguity summary lists 191
Systems Dynamics (SD) approach 123, 209, 228,
229, 230
systems perspective 442

tactical planning 16, 22, 149, 160, 185, 190-1,
367-74

“focus the process’ phase 154-5
operations and-support 381
ownershin nhase 246
rollirg ‘Giward 377
strategy gateway 335

lactics gateway 15, 21, 75
PUMPs 118, 366, 367, 368, 373-4
termination 382

tactics shaping 15, 16, 20-1, 22, 74, 75
base and contingency plans 38
contracting 24-5, 386
identify phase 204, 205-6
PUMPs 102, 118, 365-6, 367-74, 386
strategy gateway 331
termination 382

targets 46, 47, 49, 79-81, 342, 377, 406
BCS example 63-4, 248
identify phase 111
modification of objectives 179
monitoring 378
provisions and contingencies 48
quantify phase 263, 444
working assumptions 249

teams 55, 189
PUMP 156-8, 168, 336, 397

technology 200-1

tendering 14, 239, 246, 358-62, 414, 416,

419-28

termination stage 15, 20, 23, 75, 409
identify phase 204, 208
PUMPs 366, 382-3

threats 53, 55, 333
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timing 148-9, 164-5, 371-2, 404
cost-time-quality triad 30, 179, 201, 318, 428
identify phase 200, 210
process objectives 158-9
tendering process 246
see also duration

top-down approaches 14, 32-3, 123, 160-1, 333,

335, 447
concept shaping 17, 350-1
evaluation phase 308, 310, 311, 319
‘focus the process’ phase 208-9
identify phase 172, 174, 177

‘tornado’ diagrams 311, 312

‘traffic light’ process 3546

train safety 342-3

training 276

Transcon 358-62

‘treasure hunts’ 316-18

triangular distributions 266-8, 299

trust 37, 62, 65, 76, 100, 122, 248, 434

UK Nirex 140, 149, 200, 241, 309, 345,
350, 362-3
unawareness of uncertainty 179, 181
uncertainty 1-2, 3-41, 52-3
allocation of 199, 235, 421-4
contracting 205-6, 239-40, 411-34
criteria-plan relationship structures 57-.8,
166-7
decomposition of 32-3, 85, 845,169, 171-2,
174, 175-8, 212, 276, 284, 369-70
definitions of 3, 43-4, 71
evaluation of relevant implications 289-324
four types of 33-5, 41
high uncertainty projects 26
knowledge-plan relationship structures 39
logistics 31-2
minimum clarity approach 1, 47-9, 70, 81
option choices 66-9
performance lens 35-7, 38
project lifecycle 14-24, 39-40
project parties 30-1
PUMP pack approach 119

quantification of 47-9, 56, 57-62, 84, 100, 109,

113, 115-17, 142, 251-88
regulatory 218

seven Ws framework 26-30, 41
sizing 74, 117, 251, 257, 258-63, 322-3,
444, 445
tactics shaping 20-1
top-down uncertainty appreciation 160-1
transfer of 179, 180, 182, 185, 417, 458
understanding and communicating 81-2
see also ambiguity; event uncertainty; systemic
uncertainty
uncertainty management 1, 4, 6, 51, 55-6, 71
asset lifecycle 13, 14
benefits of 73, 398, 399
clarity efficiency 77-9, 153
corporate capability 312, 435-61
documentation 767
infrastructure for 447-51
integrated approact.-70
iterative 33, 107=)
key motives toi 73-100
optimzl dezomposition structure 61
ownership failures 235
vroiect lifecycle 17, 40
risk efficiency 86-96
search for opportunities 43—4
targets, expectations and commitments 79-81
trust 76
see also performance uncertainty management
processes; risk management
uncertainty management manual 452, 454-5
‘unenlightened caution’ 95
‘unenlightened gambles’ 95
‘unknown unknowns’ 54, 94, 187, 284, 285, 379,
420, 445
US Navy 224
utilization stage of asset lifecycle 12, 15

Value Management 31
“value of avoided fatality’ 94, 96

‘weak communication problem’ 252
weakness, corporate 191

weather 54, 175, 176, 182, 195, 222
websites 452

‘whistle blowing’ 459

Yukon River 337-8, 339-40, 341, 343
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