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agreed and inherent risk information 79-80
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aspects and impacts register 228
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alternative 63, 64
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assessment scales see consequence scales;
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Association for Project Management
(APM) 137
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auditability 94
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benefit-cost analysis see cost-benefit
analysis
benefit-cost ratios 313
benefits of project risk management 1-2
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BOO model 8
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bow-tie diagram 326
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incentive contracts 305-7, 310
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risk management for 321-7
risk requirements for 103-4
technology choice 307-9

capital expenditure 301
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cash flows, large and unbalanced 325

catastrophe area 79

cause and effect links between
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Chazop studies 210

client quality risks, treatments for 369

commercial risk 66, 358

commissioning costs 287
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consequence 78-9
environmental risk management 227-8
reasons for 94-5
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complexity 323-5
complexity factors 65
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concept hazard analyses 205
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consequence information, using 78-9
consequence scales 48, 49-54, 54-5, 71
case study 118
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consequences of risks 48
construction cost 287
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contracting, stages in 5
contractor failure 76
contractor performance risk 76-7
contracts 162-70, 323-5
asset delivery and service projects 170
closure 169
drafting 165-6
general conditions 358
management 168-9
negotiation 167-8
price basis 162-3
procurement life cycle, risks through 165
risk allocation 162
tender documents and tender
evaluation 166-7
tenderers’ risk management capabilities 167
types 162-5
Controlled Interval and Memory approach
(Chapman) 259
copyright 179
corporate knowledge and skills, loss in
outsourcing 175-8
cost and schedule control system (CSCS) 91
cost-benefit analysis 81, 283, 312,
313-14, 320
cost-benefit ratios 313
cost control 284
cost effectiveness analysis (CEA) 320
cost-estimating case studies 263-93
hydroelectric development 264-9
irrigation scheme 269-74
cost-estimating frameworks 256
cost-estimating processes 275—8
cost increase factors 66
cost-plus contract 162-3, 165
counterparty risks 358-9
criteria, project 23—6
environmental risk management 229
summary 29, 339
critical path analysis 282
Crystal Ball 258
culture 364-5
customs 364-5

delivery risks, treatment for 367-8
dependence links between
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dependency factors 66
design safety plans 104
discounted cash flow (DCF) 297-8, 310
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economic risks 359
environmental appraisal 312
environmental management systems
(EMS) 228, 229
environmental risk 2267, 359
environmental risk assessment 71-2
environmental risk management 95,
225-48
approaches to 235-6
benefits 226
case study 236-47
communication 227-8
context 228-30
criteria and consequences 229
iterative risk analysis approach 234-5
key elements 229-30
risk identification 2314
risk treatment strategies 235
estimating risk worksheet 276, 277
ethics, environmental risk management
and 226
event tree analyses 42, 218-20, 224
in environmental risk management
233,234

extreme risk area 79

facilities plans 104

failure modes 104

failure modes and effects analysis
(FMEA) 210, 233

failure modes, effects and criticality
analysis (FMECA) 104, 210

farm-in arrangements 130

fault tree analysis 42, 216-17, 220, 223

financial feasibility 312

financial risks 359-60

firm-price contract 163—4

fixed costs 287

fixed-price contract 163, 164

/-N- curve 223

force majenre 264, 266

government procurement 7-8, 21

hazard and operability analyses see Hazop
hazard identification 210

hazard study techniques 209, 211
Hazop 34, 42, 210-16, 223

Hazop record sheet 356
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hydroelectric development case
study 264-9

combining distributions 268-9
cost elements 265
introduction and purpose 264
quantification 267-8
risk analysis approach 265
risk identification 265-7

impact mitigation 76
implementation management 88
incentive contracts 305-7, 310
incentive fee contract 163, 164
incident management 105
individual risks, priorities for 69-70
industrial relations 360
information, sources of 43—4, 94
inherent risks 56-7
input distributions 25, 254
insurance 76, 77
integration and interfacing factors 66
intellectual property, loss of control in
outsourcing 179
internal rates of return 313
interpretation of brief 360
irrigation scheme case study 269-74
dependence and correlation 272-4
introduction 269
key elements 269-70
quantification 271-2
risk identification 270-1
iso-risk contours 69
iterative risk assessment 234-5

joint ventures 130, 360-1

key elements 27-36

description 34-5, 341

for environmental risk assessment
229-30

for facility construction 30

irrigation scheme case study
269-70

semi-quantitative risk assessment 60-1

for structuring risk assessment 29

summary table 34, 340

system components for an electricity
sub-station 31

for technical project 31

language 365
Latin hypercube process 258
legal risks 361, 365
likelihood 48-54
information, using 78-9
semi-quantitative risk assessment 61-5
likelihood indicators 63
likelihood scale 53—4, 71
case study 118
opportunities and 127

M_o_R guidelines (Management of Risk) 140,

141, 142-3
management process factors 66
market testing 171
master planning charts 284
maturity factors 65
Medium risks, managing 87-8
method of moments 259
milestone reviews 92, 97
mitigation activities 226

monitoring and plan review 89-92, 105-8

monitoring of risk 17
Monte Carlo simulation 258

natural events 361

net present cost (NPC) 297

net present value (NPV) 296, 298, 302,
309, 310, 313

objectives 20-1

occupational health, safety and environment,

outsourcing and 179
offshore location 366
offshore skills 366
operating costs 287, 301, 304
operating revenues 301
opportunities
analysis 127-9
examples 131-3
identification of 127
treatment 130
opportunity analysis matrix 128
out-of-area project risks 364-7
treatments for 369
output distribution 253, 254, 255
outsourcing 170, 171-82
advantages 172
adverse impacts 173
case study 180-2
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definition 172-3
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phantom benefits 180
process 173-4
risk management processes 174-5
risks of 175-80

partnerships 95, 130, 360-1
payback periods 313
performance degradation factors 66
PMBOK 139, 141-2
political risks 361
political skills 366
post-implementation project evaluation 94
PRAM Guide 139, 140, 141-2
preliminary hazard analyses 205
primary risk level (PRL) 72
PRINCE2 guidelines 140
priorities for individual risks 69-70
priority-setting matrix 47
private finance initiatives (PFI) 8
private financing (PF) 183-202
communication and reporting 193-8
context 186
examples 198-202
extraneous risks 192
payment structuring 192
qualitative risk analysis 187-8
risk allocation and pricing 188-9
risk allocation table 193, 194—7
risk management and 186
risk premiums 193
private sector procurement policy 20
probability trees 315, 316
problem area 79
process flow charts 256
procurement 20-1
product life cycle stages 361
production flow diagrams (PFDs) 281-2, 283
project activity networks 256
project conditions 44
project cost benchmark (PCB) 185-6, 189-91
project costing 282
project evaluation and review technique (PERT)
analysis 34, 280, 300
project hazard studies 233
Project Management Institute (PMI) 137
Project Management Plan 103
project periodic risk report 98-9

project risk characteristics 110

project risk management process 15

project scheduling 284

project stages 6—7

project structure risks, treatments for 368

project summary risk report 98, 354, 355

public—private partnerships (PPP) 8,130, 170,
183-202

qualitative risk analysis 46-8, 187—-8
quantitative probabilistic analysis 284
quantitative risk analysis 42, 46, 251-62

application 255

general approach 253-5

in project and operations management

283-5

risk model parameters 253—4

risk modelling processes 256-62

timber development case study 279-93
quantitative risk spreadsheet 253, 254
quantitative technical risk analyses 221-3

rapid risk ranking 220-1
rate of return (ROR) 296, 297, 298, 302
regulatory risk 361, 365
reliability and maintainability plans 104
religion, risk and 366
reporting 93-9, 104
request for tender (RFT) package 166-7
residual risk 121-2
resources 362
responsibility for risks 42
return on capital employed (ROCE) 296, 310
review of risk 17,91, 169
Risk Action Plan 17, 18, 74, 84-7, 90—1,
95, 107
implementation 88
summary 353
risk allocation 162, 188-9
risk allocation table 193, 194-7
risk analysis 3, 16-17, 21, 287, 311-28
risk analysis scales 118
risk and response scenarios 82—4
risk assessment
case study 119-20
objectives 46
risk avoidance 76
risk contour diagram 67, 351
risk contours 222
risk, definition 2-3, 126
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risk description work sheet 42, 43, 342
risk documentation 42

risk evaluation 3, 16-17, 55-6

risk factors

calculating 65-7, 69
priorities and 65-8
ranking 70-1

risk identification 16, 27-8

definition 3

environmental risk management 231-4
hydroelectric development case study 265—7
irrigation scheme case study 270-1

tools and techniques 38

risk level, management action and 72
risk lists 44

risk management, definition 3

Risk Management Plan 91, 94-6, 103,

104, 105-8

risk management process 102-3, 109-23

definition 3
simplified 111,112, 113-23

risk management training 105
risk modelling processes 256-61

context 256

executing 258-9

model documentation 261
organization aspects 261-2
structuring 2567
validation 259-61

risk owner 42

risk premiums 193

risk prevention 75-6

risk priority rating 54, 55

risk profile 68

risk register 17, 18, 57-8, 91, 344
risk register columns 343

risk reporting 93-9, 104

risk reporting graphic 97

risk retention 78

risk review workshop 111

risk scenarios 304

risk sharing 75, 76-7

risk simulation 276-8

risk source summary table 282, 283
risk summary sheet 111, 113, 114-15, 345
risk surveys 91-2

risk threshold curve 223

risk transfer 77

risk treatment 17, 73-88

definition 4

environmental risk management 235
feasible responses 80-2
overview 74
strategies 75
risk treatment options worksheet 83, 352
risk watch list 90
risk-response influence diagrams 284
river-crossing example 317-20
routine area 79
royalties 130

safety integrity level (SIL) determination
studies 210
safety risks 92, 362
sales price uncertainty 304
scale, technology and 325-6
scenario 824
scenario analysis, risk-based 315-16
scenario planning 314
schedule delay factors 66
screening analysis 234-5
scrutiny 3267
secondary risk level (SRL) 72
secondary risks and responses 84
security risks 362, 367
semi-quantitative analysis 46, 59-72
sensitivity analysis 313
service capability 131
simple risk reviews 111-13
simulation 258
size, project 4-5
skills, risks and 362
social risks 361
software risks 363
spreadsheets 276-8
staffing 367
stakeholder analysis worksheet 24-5
stakeholder and issues summary
24, 337
stakeholders 322-3
communication with 17-18
identification and analysis 22-3
in procurement for government
agency 23
in private sector project 23
medium-scale project 25
small-scale project 26
objectives for defence project 26
sub-contractors 363
subjective judgement 261
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summary sheet for workshop
assessments 348

supplier risks, treatment for 368

suppliers 363

systems engineering 42

technical hazard assessment 204, 205—8

technical risks, treatments for 367

technology and scale 325-6

technology risks 363—4

tender documents 166—7

tender evaluation 1667

tender evaluation case study 147-60
assessment and evaluation process 149
assessment process 150—4
phase 1 outcomes 157
phase 2 review of tenders 158
potential impacts 155-6, 158-9
project elements 158-9
risk assessment objectives in 148
risk baseline establishment 149-50
risk factors 156-7
risk likelihoods 154—5, 158-9

tendering requirements 95-6

timber development case study 279-93
capital cost estimate 282, 288-92
costs 287

financial and economic
analysis 282
integrated approach 287-8
operating cost appraisal 282
production flow analysis 281-2
profit structure risk analysis 285-6
project strategy 280—1
quantitative risk analysis 283-5
revenues 286-7
stages in project optimization 281
timber development 280
transport 364
treatment trade-offs 80, 81
triangular distribution 300

US Environmental Protection Agency
Guidelines 236
use of project risk management 4-—7

variable costs 287

WBS Dictionary 29, 35

Work Breakdown Structure (WBS) 29-30,

32-5, 60-1, 275, 323
for aircraft upgrade 32
for communications system 33
for risk analysis 33




