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ABC, see Activity-based costing
AC, see Actual cost of work performed
Accounting systems and practices,
84
Accreditation, 248
Action plans (VM), 9
Activities:
accelerating (crashing) times for,
99-104
in earned value analysis, 117
forecasting time required for, see
Forecasting methods
impacting project values, 259
repetitive, cost estimation for, 61-64
Activity-based costing (ABC), 90-93
cost drivers in, 91
examples of, 91-93
steps in, 90-91
Activity cost estimating sheet, 58,
59
Actual cost of work performed (AC),
115, 118, 119, 121
Advanced development phase (LCC),
271
Airbus, 225
Airbus A380 project, 131
Alternative solutions, 22—-23
AMEC Inc., 54-55
American National Standards
Institute (ANSI), 192
ANSI/ETA-649- 1998, 192
Armored personnel carriers (APCs),
189-190
Association, linear regression
technique for determining, 73
Assumptions:
in cost estimation, 61
scope document list of, 30

Audits:
configuration, 195
quality, 249
Auto catalytic growth function, 77

BAC (budgeted cost at completion),
115
BAE Systems, 215
Ballpark cost estimates, 51, 52
Baselines:
budget, 93, 94
configuration, 194
project, 106, 116-117
schedule, 93, 94
Benchmarking, 248, 249
Berkeley Project Management Process
Maturity Model, 249
Big Dig, see Boston Central
Artery/Tunnel project
Billing process, 147
Boeing Corporation, 52—53, 188, 215,
222, 225, 232
Boisvert, Henry, 190
Boston Central Artery/Tunnel (CA/T)
project, 3—5
Bottom-up approach:
in project budgeting, 88—90
to work breakdown structure, 37
Bradley Fighting Vehicle, 189-190
Breakeven analysis, 131
Budgets:
allocation of contingency funds to,
95-96
contingency, 95-98
fiscal operating vs. project, 83
time-phased, 93-94, 114, 118
in value and risk management
integration, 273

279



280

Budgeted cost at completion (BAC),
115

Budgeting, see Project budgeting

Build-own—operate contracts, 154

Build—own-operate—transfer
contracts, 154

Bullwhip effect, 211

Campbell Soup, 212
Capital, cost of, 154
Capital asset pricing model (CAPM),
153
Capital development projects, 128—129
CAPM (capital asset pricing model),
153
Cash float, 129, 130
Cash flow:
applying discount rate to, 134—137
concept of, 127-131
defined, 127, 131
and resource allocation over time, 84
Cash flow breakeven analysis, 131
Cash flow management, 127-148
and concept of cash flow, 127-131
defined, 127
payment arrangements, 137—148
and worth of projects, 131-137
CA/T project, see Boston Central
Artery/Tunnel project
Causation, linear regression technique
for determining, 73
Ceiling price, 145
Centre for Research on the
Management of Projects (CRMP),
193
CER, see Cost estimating relationship
Certification, 247—-248
Change(s):
anticipating potential sources of,
196-197
causes of, 186-190
defined, 185
influence of, 190-191
positive/negative aspects of, 185
of scope, 30, 32, 238-239
to scope definition document, 29
in specifications, 4748, 239
Change control, 196-200
potential sources of change, 196-197
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procedure for, 197-200
responsibility for, 200
for scope changes, 32
Change order processing time, 147
Channel Tunnel (Chunnel), England
and France, 46, 128, 142, 152
Chinnagiri, Mahesh, 251
Chunnel, see Channel Tunnel,
England and France
Claims, cost, 142—143
Clarity of purpose, 272
CM, see Configuration management
Coding, WBS, 38, 39
Coefficient of determination (R2), 73,
74
Commercial risks, 159
Communication:
in value and risk management
integration, 273
in value management, 9
Comparative cost estimates, 52—-55
Completion deadlines, 273
Completion values, 124
Computerized project planning
systems, 56—57
Conceptual design phase (LCC), 271
Conceptual development, 22—23
Concession agreements, 155
Concorde, 53—-54
Concurrent engineering, 262
Configuration control system, 194, 197
Configuration management (CM),
191-195
defined, 192
example of, 202—206
process for, 193-195
standards for, 192
Constant rate assumption, 61
Constraints, identifying, 22
Contingencies, in cost estimation,
59-61, 95
Contingency budget, 95-98
Contract change notes, 143
Contractual risks, 159
Conversion, in project supply chain
process, 224225
Corporate culture, 245, 272-273
Corporate strategy, 17
Correlation coefficient (r), 74
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Cost(s):
impact of needs on, 20
predicting, see Forecasting methods
as project performance metric, 228,
229
relationship of time and, 45
relationship of value and, 3-5
sources and categories of, 49-50
as value driver, 218
Cost control, 105-125
earned value management, 111-125
and project evaluation and control,
105-107
time-cost analysis, 107-111
time-phased budgets for, 93—-94
Cost drivers (ABC), 91
Cost estimating relationship (CER),
268-269
Cost estimation, 43—64
allowances for contingencies in,
59-61
with computerized systems, 56—-57
contingency budget to offset errors
in, 95
detailed estimates, 56—60
external factors affecting, 48
importance of, 44-45
keys for effectiveness in, 67
“laws” of, 51
learning curves in, 61-64
low initial estimates, 46
manual system for, 57-59
methods for, 51-55
process of, 56
and quality of scope definition, 47
for repetitive activities, 61-64
sources/categories of project costs,
49-50
and specification changes, 47-48
and unanticipated technical
difficulties, 46—47
WBS as basis for, 27
Cost management, 2. See also specific
areas of management, e.g.: Project
budgeting
effectiveness in, 6—8
forecasting methods for, see
Forecasting methods
issues in, 3
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Cost of capital, 154
Cost of debt, 154
Cost of equity, 153
Cost overruns, 45—-49, 97-98
Cost performance index (CPI), 115, 121
Cost-plus-fee contracts, 138
Cost-plus reimbursement, 129, 138
Cost-reimbursable arrangements,
138-140
Cost variance (CV), 115, 118, 121
Cost variation, due to inflation and
exchange rate fluctuation,
144-145
Counter trade, 153
CPI, see Cost performance index
Crash costs, 50
Crashing, see Project acceleration
Credit control system, 130
Crisis management, 201-202
Critical success factors (CSF's), 172
CRMP (Centre for Research on the
Management of Projects), 193
Cross-functional framework (VM), 172
CSF's (critical success factors), 172
Customers:
as critical SCM area, 213
value chains unique to, 258
as value drivers, 217-218
Customer satisfaction, Kano model of,
263-265
CV, see Cost variance

Data gathering, for budget
preparation, 85
DCF (discounted cash flow), 132
Debt, cost of, 154
Debt/equity swapping, 153
Debt financing, 151-152
Decision making:
for crashing project, 100-103
cross-functional framework for, 172
structured, 172—-173
Definitive cost estimates, 52
Delays, changes causing, 198. See also
Change control
Deliverables:
cost estimates for, 51
scope document list of, 29
tying WBS elements to, 41
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Delivery:
in project supply chain process, 225
in SCOR model, 231
in value and risk management
integration, 273
Dell Computer Corporation, 218
Demand, forecasting, see Forecasting
methods
Deming Prize, 248
Design:
as critical SCM area, 214
integrating cost and value in,
260-265
requirements for, in statement of
work, 24
Design modeling, 274
Design of experiments (DOE), 244
Detailed design phase (LCC), 271
Detailed evaluation phase, 173
Direct costs, 50, 102
Discounted cash flow (DCF), 132
Discount rate, 132, 134—137
Divestment phase (LCC), 271
Documents, SOW list of, 25
DOE (design of experiments), 244
Dulhasti Power project, India, 48

EAC (estimated cost at completion),
115
Earned value (EV), 112, 115, 121
Earned value analysis (EVA), 107
conducting, 117-119
elements in, 114
Earned value assessment, 119-122
Earned value management (EVM),
111-125
conducting earned value analysis,
117-119
effective use of, 123-125
elements in earned value analysis,
114
managing portfolio of projects with,
122-123
model for, 112-113
performing earned value
assessment, 119-122
relevancy of, 115-117
terminology related to, 114-115
time-phased budgets in, 93
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Economic value added, 166

EMV (expected monetary value),
166-167

Equipment, cost of, 50

Equity, cost of, 153

Equity financing, 151

Error sum of squares (SSE), 74

Estimated cost at completion (EAC),
115

ETC, see Expected time to completion

European Quality Award, 248

European Union, 188

Eurotunnel, 142, 152

EV, see Earned value

EVA, see Earned value analysis

EVM, see Earned value management

Exchange rate fluctuation, 144-145

Excitement attributes (Kano model),
264

Expected monetary value (EMV),
166-167

Expected time to completion (ETC),
115, 121

Expedited costs, 50

Explained variation (linear
regression), 74

Exponential growth or decay (in time
series analysis), 69

Exxon/Mobil, 18

FAC (forecasted costs at completion),
115
Facilities, cost of, 50
Facility operation/maintenance (LCC),
271
Feasibility estimates, 52
Feasibility studies, 156
Feedback and control phase, 173
50/50 rule, 124
Financial management, 156-161
Financial package:
arranging, 167
controlling, 167-158
Financial risk, controlling, 158—159
Financing projects, 150-154
cost of, 1563—-154
defined, 150
methods for, 127-128
principles of, 150-151
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project finance vs., 149-150
sources of finance, 153
types of finance, 151-152
Finite element analysis, 274
Fiscal operating budgets, 83
Fixed costs, 50
Fixed-price contracts, 140-141
Flexibility:
as project performance metric, 228,
229
as supply chain value driver, 218
Float, 129, 130
FMC Corporation, 189, 190
Forecasted costs at completion (FAC),
115
Forecasting methods, 67-81
categories of, 67-68
linear regression analysis, 69—-76
S-curve, 77-81
time series analysis, 69
Forfeiting, 153
Freezing of projects, 198
Funding projects, see Financing
projects

Gap analysis, 107

General Electric Company, 167, 224

German Project Management
Association, 248

Global Accreditation Center for Project
Management, 248

Global Project and Procurement
Network, 217

Goals, statement of, 22

The Handbook of Project-based
Management, 219

Hewlett-Packard, 212

Hoechst Pharmaceuticals, 18

Human factor, in earned value
management, 125

ICE (Institution of Civil Engineers),
168

Idea generation, 173

Inbound supply chain, integrating cost
and value in, 260
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Indirect costs, 50, 102
Individual events, forecasting, 67, 68
Inflation, cost variation due to,
144-145
Information gathering, 22
Information technology (IT) projects,
2,44
Institution of Civil Engineers (ICE),
168
Integrating cost and value, 255
in inbound supply chain, 260
and integrated value and risk
management, 272-274
process for, 274-277
in project delivery/implementation,
267-272
in project design, 260—265
in project development, 265-267
strategies for, 261
Internal rate of return (IRR), 133-137,
159
International Organization for
Standardization (ISO), 223
International Project Management
Award, 248
Internet Week, 215
Interorganizational cost management,
266
Inventory, as critical SCM area, 215
IRR, see Internal rate of return
ISO (International Organization for
Standardization), 223
IS0O-9000/9001, 223
IT projects, see Information technology
projects

Joint Fight Striker (JFS) program, 29,
215-217, 226

Journal of Business Strategy, 209

Jowell, Tessa, 1

Kaminsky, Phil, 213

Kano model, 263—-265

Key performance indicators (KPIs),
172

Kodak, 242

KPIs (key performance indicators), 172



284

Labor cost, 49
under constant rate assumption, 61
and learning curve, 61-64
LCC, see Life-cycle costing
Leadership, 272-273
Lean manufacturing, 265-267
Lean production, 212
Learning curves, in cost estimation,
61-64
Leasing assets, 153
Least squares regression, 71
Lessons learned, 202
Life cycle, project, see Project life cycle
Life-cycle costing (LCC), 268-272
Limit-of-liability contracts, 138
Linear regression analysis, 69-76
best fit in, 70-71
evaluating fit of regression line,
73-76
example of, 71-73
interpretation of coefficients, 71-73
least squares regression, 71
linear trend (straight line) equation
in, 70
multiple linear regression, 76
Linear trend (time series analysis), 69
Lockheed Martin, 2, 215
Logistics, as critical SCM area, 214
London Olympics, 1
Lump sum contracts, 140-141

“Make” process (SCOR model), 231

Malcolm Baldridge Award, 248

The Management of Business Logistics,
230

“Management of projects,” 268, 276

Materials, cost of, 49

Metz, Peter J., 212

Mezzanine debt, 152

Miles, Lawrence D., 168

Milestones, identifying, 93

Millennium Bridge, London, 47

Millennium Dome, London, 43—-44

MIL-STD-973, 192

Money, time value of, 132—-133

Morris, Peter, 268

Motorola Corporation, 249

Multiple linear regression, 76

Multiyear projects, budgeting for, 84
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“Must-be” attributes (Kano model),
263, 264

National Bicycle, 212

Needs assessment, 8, 19-22, 173

Net present value (NPV), 134-137,
159-161, 166-167

Nonlinear trend (in time series
analysis), 69

Nonrecurring costs, 50

Normal costs, 50

Northrop Grumman, 215

No trend (in time series analysis), 69

NPV, see Net present value

Objectives:
project, 23
in scope definition document, 29
OBS, see Organizational breakdown
structure
OD (original duration), 115
Off-take contracts, 155
“One-dimensional” attributes (Kano
model), 263, 264
Operations, as critical SCM area, 214
Optimum choice phase, 173
Options models, 159-161
Organizational breakdown structure
(OBS), 34, 35
Original duration (OD), 115
Outcome of project, forecasting, 68.
See also Forecasting methods

Parametric cost estimation, 52—-55
Payment arrangements:
and cash flow, 137-148
claims and variations, 142-143
cost-plus, 129
cost-reimbursable, 138—140
cost variation due to
inflation/exchange rate
fluctuation, 144145
credit control system for, 130
payment plans, 140-142
price incentives, 145—-146
retentions, 146-147
Payment plans, 140-142
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Pay scales, 147
Pearl curve, see S-curve
Pentagon, JFS program and, 215,
216
Percentage complete rule, 124-125
Performance attributes (Kano model),
263, 264
Performance monitoring and tracking,
19
gap analysis for, 107
in project control process, 106—107
of project supply chain, 227-229
statement of work in, 24
time—cost analysis for, 107-111
in value management, 9
Performance variations, price
adjustments due to, 146
Pfizer, 18
PING Golf, Inc., 273-274
Planned value (PV), 114, 118,
121
Planning, see Project planning
Planning phase (SCOR model),
231
PMBOoK (Project Management
Institute), 33, 191
PMI, see Project Management
Institute
Porter, Michael, 255
Portfolio of projects, earned value
management with, 122—-123
Pratt & Whitney, 215
Price incentives, 145-146
Problem definition/statement, 23
clarity of, 19
by project team, 23
Process-oriented WBS, 34, 36
Procter & Gamble, 209
Procurement:
in project supply chain process,
221-224
in value and risk management
integration, 273
Product-based WBS, 33-34, 38,
39
Production phase (LCC), 271
Product quality management,
235-236. See also Quality
management
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Product standards, 252
Program budgeting, 93-94
Progress monitoring:
forecasting in, 67—68. See also
Forecasting methods
in project control process, 106—107
Project acceleration (“crashing”),
99-104
costs associated with, 45, 50
decision making for, 100—103
and project budgeting, 99-104
repeating process of, 101
use of contingency funds for, 98
Project-based ventures, 1, 18
Project baseline plan, 106
Project budgeting, 83—-104
activity-based costing, 90-93
approaches to, 85-90
bottom-up, 88-90
contingency budget in, 95-98
cost estimation linked to, 45
developing budget, 85
issues in, 83—-84, 98
and program budgeting, 93—-94
and project acceleration (“crashing”),
99-104
top-down, 86—88
Project closeout management, 147
Project control process, 106—107
Project delivery/implementation,
integrating cost and value in,
267-272
Project development, integrating cost
and value in, 265—-267
Project evaluation and control system,
105-107
Project execution plan, 176
Project finance, 154—-146. See also
Financial management
contingencies in, 59
defined, 150
financing of projects vs., 149-150
planning, 156-157
Project life cycle, 18—19. See also
specific stages, e.g.: Needs
assessment
accuracy of cost estimates through,
48-49
life-cycle costing, 268—272
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Project Management Institute (PMI),
33, 191, 248
Project management standards,
252
Project objectives, 23
Project planning, 27-41
creation of work breakdown
structure vs., 41
as part of project strategy, 17
scope definition, 28—32
in value management, 8
work breakdown structure in, 32—41
Project quality management, 236. See
also Quality management
Project standards, 252
Project strategy, 17
Project supply chain process
framework, 221-225
Project team:
contingency budget input from, 97,
98
problem definition by, 23
Project value, 8, 163. See also Value
management
evaluating, 17
fundamental concepts of, 164—166
risk management and increase in,
181
tracking, 9
Project value chain, 256-257
Project value chain analysis, 257-259
Proof-of-concept, 180-181
Proposals:
development of, in value
management, 9
standards for evaluating, 24
PV, see Planned value

QA (quality assurance), 244
Qualitative methods:
for forecasting, 68
for progress/performance
measurement, 106
Quality:
as project performance metric, 228,
229
as supply chain value driver, 219
Quality assurance (QA), 244
Quality award models, 248
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Quality Champion, 245
Quality control, 245
Quality engineering, 239-243
Quality loss function, 240
Quality management, 235—-253
methods for project organizations,
247-252
process of, 236-237
for product quality, 235-236
for project quality, 236—245
and quality standards for projects,
252—-253
Six Sigma methodology for, 249-252
total quality management for,
245-247
Quantitative methods:
for forecasting, 68
for progress/performance
measurement, 106, 107

r (correlation coefficient), 74
R2, see Coefficient of determination
Rampey, J., 220
Recurring costs, 50
Regression analysis, 69. See also
Linear regression analysis
Regression sum of squares (SSR), 74
Repetitive activities, learning curve
for, 61-64
Requests for quotes (RFQs), 52
Resource allocation. See also Project
budgeting
methods used for, 85
over time periods, 84
Retentions, 146—-147
Return phase (SCOR model), 231
Reviews:
quality, 249
value management, 176-179
RFQs (requests for quotes), 52
Risk management, 180-184
and crisis control, 202
financial risk control, 158—159
integrated value management and,
272-274
risk assessment, 180-182
and value management, 181-184
WBS level of detail for, 41
Risk register, 182
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Roberts, Harry V., 220

Robust design, 240-243
Rolls-Royce, 215, 222

The Royal Bank of Canada, 18

SCC (Supply Chain Council), 230
Schedules:
for activities and resource usage,
118
freezing, 199
project, 27, 93, 199
Schedule performance index (SPI),
115,121
Schedule variance (SV), 115, 118
Schedule variations, price adjustments
due to, 146
SCM, see Supply chain management
Scope:
changes in, 30, 32, 47-48, 238-239
freezing, 199
Scope analysis (VM), 8
Scope creep, 47-48
Scope definition, 28—31
common shortcomings in, 29-30
cost estimates and quality of, 47
elements of, 28—30
for house construction project, 31
list of assumptions in, 30
outcome of, 27
in project planning, 28—32
and statement of work, 28
Scope statement:
in statement of work, 25
statement of work vs., 27
SCOR model, 230-231
S-curve:
in forecasting, 77-81
in performance monitoring, 109-111
significant shortcomings of, 111
Senior debt, 151-152
Shui On Construction Company,
220-221
Sikorsky Aircraft, 222—223
Simchi-Levi, David, 213
Simchi-Levi, Edith, 213
Six Sigma, 249-252
model for projects, 250-251
software PM application of, 251-252
Solheim, John K., 274
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Sourcing phase (SCOR model), 231
SOW, see Statement of work
Special purpose or project vehicle
(SPV) stakeholders, 154
Specifications:
changes in, 47-48, 239
freezing, 198
SPI, see Schedule performance index
Sport Obermeyer, 212
SPV (special purpose or project
vehicle) stakeholders, 154
SSE (error sum of squares), 74
SSR (regression sum of squares), 74
SST, see Total sum of squares
Stage payments, 141-142
Stakeholders:
defining needs of, 19
perceptions of value among, 3
special purpose/project vehicle,
154
Standards:
for configuration management,
192
for proposal evaluation, 24
quality, 252-253
for work, 24
Standard error of the estimate (sy.),
74-75
Statement of goals, 22
Statement of work (SOW), 23—-26
form for, 25—-26
project scope vs., 27
scope definition document vs., 28
topics included in, 24—-25
Status accounting, configuration,
194
Strategies, corporate vs. project, 17
Structured decision making, 172-173
Submittal process, 147
Suppliers:
as critical SCM area, 213-214
development of, 224
Supplier Kaizen, 223, 224, 260
Supply chains:
choosing, 221
components of, 210-211
integration of, 225-227
optimizing value in, 220-221
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project supply chain process
framework, 221-225
total integration of, 225-227
Supply Chain Council (SCC), 230
Supply chain management (SCM),
209-232
benefits of, 212-213
critical areas of, 213-215
defined, 210
future issues in, 231-232
need for, 211-212
to optimize value in supply chains,
220-221
performance metrics in, 227-229
in project management, 215-217
and project supply chain process
framework, 221-225
and SCOR model, 230-231
for total integration of supply chain,
225-227
value drivers in, 217-219
Supply chain operations reference
model, see SCOR model
SV, see Schedule variance
Switch trades, 153
Syx, see Standard error of the estimate

Taguchi, Genichi, 239-243
Target costing, 266—267
Target price, 145
Task budgets. See also Activity-based
costing
bottom-up approach for, 88
contingency fund allocation to,
95-96
top-down approach for, 86—88
Technical specifications, 28
Technology forecasting, 68. See also
Forecasting methods
3M, 18
Threshold attributes (Kano model),
263, 264
Time:
accelerating (crashing), 99-103
for activities, forecasting, see
Forecasting methods
as project performance metric,
227-229
relationship of cost and, 45
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resource allocation over, 84

as supply chain value driver, 219
Time-cost analysis, 107-111
Time—cost trade-off curve, 99
Time-phased budgets, 93-94, 114, 118
Time series analysis, 69
Time value of money, 132—-133
Top-down approach:

in project budgeting, 86—88

to work breakdown structure, 37
Total quality management (TQM),

212, 219-221, 245-247

Total sum of squares (SST), 73-74
TQM, see Total quality management
Trade-off analysis (VM), 9
Transmanche Link, 142
Trend (in time series analysis), 69
Turner, Rodney, 6
Turnkey projects, 268

Uncertainty:
and complexity of supply chain, 212
contingency budget for, 95
in cost estimation, 45, 46, 48
in life-cycle costing, 269-270
as risk, 180-181
Unexplained variation (linear
regression), 74
University of Manchester, 193

VA, see Value analysis
VAC (variance at completion), 115
Value. See also Project value
adding, 164
defined, 3, 163
dimensions and measures of,
166-167
impact of needs on, 20
as multidimensional concept, 3
relationship of cost and, 3-5
Value analysis (VA), 170-171
Value chains, 210, 255—-256. See also
Supply chains
Value drivers:
in supply chain management,
217-219
in value chain analysis, 258
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Value engineering (VE), 170, 177,
261-262, 266
Value management (VM), 2, 167-184.
See also Earned value
management
benefits of, 175
defined, 167-168
emphasis in, 3
forecasting methods for, see
Forecasting methods
fundamental concepts in, 164—166
goal of, 163-164
integrated risk management and,
272-274
key attributes of, 169
key concepts in, 171-173
key features of, 8-9
key principles of, 168
need for, 171
process for, 173-174
reviews of, 176—179
and risk management, 180-184
scope of, 168
stages in, 176
terminology related to, 169-171
Value planning (VP), 170
Variable costs, 50
Variance at completion (VAC), 115
Variations, payment, 142, 143
Variation orders, 143
VE, see Value engineering
Venezuela, oil development
nationalization in, 158
VM, see Value management
VP (value planning), 170
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Wal-Mart, 212-213
WBS, see Work breakdown structure
Weyerhaueuser Corporation, 18
Work breakdown structure (WBS),
32-41
as basis for budgeting, 84, 88
as basis for schedules/cost
estimates, 27
bottom-up approach to, 37
coding of, 38, 39
development of, 35—-38
in earned value analysis, 114
function of, 32—33
guidelines for developing, 41
hierarchy of, 33
integrating organization and, 38, 40
levels in, 36-37, 41
in project baseline plan, 106
purpose of, 27
top-down approach to, 37
types of, 33-35
Work packages, 33
contingency fund allocation for, 96,
97
cost estimates based on, 51
earned value calculation for, 116
time-phased budgets for, 114
top-down budgeting for, 86
in WBS development, 36
Work scope document, 27-30. See also
Scope definition
Worth of projects, 131-137

0/100 rule, 124


















