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Foreword

Increasingly project management has been compartmentalised into its dis-
crete skill elements: product decomposition, planning, scheduling, cost
estimating, requirements management, risk management and performance
management techniques such as earned value management. Practitioners
understand that this is done to further develop and enhance the value of
these disciplines to the project manager, but specialising may overlook the
interfaces that make the management disciplines a cohesive whole.

Since January 2005 a group of earned value management and risk man-
agement practitioners has been discussing how the individual practices of
each could be enhanced by interfacing the two disciplines. The group has
presented and shared interim stages of the work to EV and risk commu-
nities at UK and international conferences, which provided useful and
encouraging feedback.

Has anything new been created in either discipline? Perhaps. Most
importantly by sharing the disciplines and clarifying the interfaces, they
better serve total project management: ‘the whole is'greater than the sum
of the parts’.

I would like to-thank the many professional organisations, companies
and individuals. who have contributed to creating and reviewing this
guide. In particular, joint meetings and discussions with the USA National
Defense “Industrial Association Risk-EV working group have proved
invaluable. This broad review has contributed to making this guide useful
for practitioners, from a local and international perspective.

The journey continues. You are invited to test and evaluate the
approach outlined in this guide. Feedback, positive or otherwise, on your
experiences would be welcome.

Steve Wake, Chair APM EVM SIG
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Introduction
BACKGROUND

Earned value management (EVM) and risk management (RM) processes
share a common aim of providing decision makers with the best informa-
tion available when setting objectives and considering management strat-
egies. However, they take differing approaches. EVM establishes project
performance status and extrapolates that information to gain an under-
standing of future trends and the allocation of resource needed to success-
fully meet these objectives. RM looks to the unknown future to identify
risks (threat and opportunity) and recommend early action to be taken to
limit the impact and probability of threat occurrence or maximise the
exploitation of opportunities.

Both EVM and RM are, in their own way, informing project baseline
estimates by using both objective and subjective data. Estimating uncer-
tainty can be reduced by comparison-of data outputs-from both disci-
plines, providing a better understanding of project progress and predicted
future trends.

It should be remembered that this guide is not intended to explain either
EVM or RM techniques; rather it assumes-a level of knowledge in at least
one of these specialities.and moves on'to outline an approach to make
more efficient use of the captured data.

OBJECTIVES

Established project. management methodologies acknowledge the use and
benefit of control mechanisms to improve the setting and monitoring of
project objectives. EVM and RM are two such techniques that have
proven their worth, independently, in support of project control.
However, there are areas where the disciplines are complementary that, if
exploited, could bring added benefit to both disciplines and, therefore, to
project management. This Guide seeks to show how data captured sepa-
rately through EVM and RM processes can be more effectively utilised,
identify where common or synergistic processes exist and increase under-
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Interfacing Risk and Earned Value Management

standing of how project management planning, monitoring and control
can be improved through the integration of the two process.

This guide identifies the added value achievable when EVM and RM
are combined in a project context (see Appendix B). It does not attempt
to describe how to apply these techniques in a programme or business
context, although many elements of this guide may also be appropriate at
these levels.

The assumption is that the guidance here is undertaken from the start
of the project lifecycle.

STRUCTURE

The sections presented aim to provide both RM and EVM practitioners
with practical steps to follow, starting with how to establish the project
baseline, followed by baseline change, analysis and decision making, and
finally a section on the importance of culture.

Applicable working-assumptions are stated -at the beginning of each
section.

The terminology used in this'guide is compliant with recognised inter-
national standards, as listed in the glossary in Appendix C.

BENEFITS OF INTERFACING
RISK MANAGEMENT AND EARNED
VALUE MANAGEMENT

Potential benefits to be had from interfacing EVM and RM ‘good prac-
tice’, and hence the benefits to project management as a whole, are sug-
gested in Appendix B, which identifies the improvement to RM from
EVM good practice and to EVM from RM good practice. The ultimate
benefits of applying EVM and RM practices are gained through deliver-
ing good project plans. These lead to better management of projects,
which results in successful outcomes.
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EVM relies on the establishment of a baseline against which perform-
ance can be measured in terms of schedule, resource usage and cost.
However, this baseline must be agreed against a ‘realistic’ project projec-
tion that has been derived following rigorous risk-adjusted resource,
budget and schedule estimating. EVM identifies a value for management
reserve to be included in the overall project budget; RM provides the
processes to derive this management reserve appropriately through rigor-
ous risk identification and analysis.

The metrics used to gauge the success of applying a project RM process,
whether for threat reduction or opportunity enhancement, are usually
measured against the project’s ability to.achieve targets or milestones.
However, in either case of threat or opportunity, the realisation is driven
by implementing agreed actions and ensuring that these actions are actu-
ally carried out and monitored through the baseline change processes
required for a robust EVM system.

Herein lies the key to EVM and RM interfacing: the recognition that
added value can be found inboth disciplines through commonality of pur-
pose in setting, measuring and achieving project. targets. A baseline that
takes no account of risk is extremely unlikely to be achieved; similarly,
risk response actions that are not resourced and effectively monitored are
unlikely to produce the desired results.

X1
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Establishing the
project baseline

INTRODUCTION

The following provides a high-level description of how to create a project
baseline. The establishment of the baseline requires the following steps:

e Establish the project context.

e Develop the statement of work (SOW), initial work breakdown struc-
ture (WBS) and initial organisational breakdown structure (OBS).

e Develop a top-down budget.and schedule.

e Identify the strategic-level risks.

e Perform the initial risk analysis (schedule and cest).

e Revise the top-down budget and schedule.

o Integrate the WBS/OBS to alloeate appropriate scope responsibility.

e Create control accounts and perform risk analysis.

e Develop and update the initial performance measurement baseline
(PMB), i.e. revise control account plans to incorporate agreed risk
response actions.

e Update and baseline the project risk register.

e Agree the PMB and management reserve (MR).

e Approve the project baseline.

In practice some of these steps may be combined or tailored to suit indi-
vidual business and project processes. For example, it may be appropriate
for some projects to adopt the principles of this guide without applying
the full rigour.

Each step is described in detail below, and Figure 1.1 summarises the
steps in a flow diagram.
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RISK EARNED VALUE
A e e

1.1 Establish the project context
Understand and document project objectives, scope, assump-
tions, risk appetite and possible trade-offs

1.2 Develop the statement
of work and initial WBS

\

1.4 Identify the 1.3 & 1.6 Develop

strategic-level risks and revise the
Record threats, opportunities top-down budget
and mitigation strategies in lteration and schedule

project risk register 44— ) @ Describe cost and schedule
uncertainty (using 3-point

z 1.5 Perform the initial estimates); revise TD
Y > risk analysis budget and schedule to

3 (schedule and cost) take account of risk

s Include 3-point estimates ) responses

(V]

and risk events
* 1.7 Integrate the WBS/OBS

' 1.8 Create control accounts and perform risk analysis
. Create bottom-up schedules of activities and estimate budgets for each

' CA; identify CA risks; perform schedule and cost risk analysis.

: 1.9 Develop and Update

Update project risk register with . the I.nii'ial PMB

ianificant CA risks: ik <—> Align detailed CA schedules
signitican rske; approve is with TD schedule; transfer
approved risk-response actions
I to CAs; create time-phased

1.10 Update and baseline
the project risk register

response actions fortransfer to lteration
CAs; calculate specific risk
provision (SRP); calculate

schedule reserve using TD 1,11 Agree the PMB and MR
schedule Estimate non-specific risk

__________________ _} provisiin (NSRP)

1.12 Approve the project baseline
PMB, MR (SRP and NSRP) and

schedule reserve

budget profile

Figure 1.1 Establishing the project baseline



Establishing the project baseline

WORKING ASSUMPTIONS

Definition of budget versus funds

Within an EVM system, the concept of budgets is different from the con-
cept of funds. While a budget represents the cost performance target for a
specific effort, funds represent the money available for expenditure in the
accomplishment of the effort. Budgets are established for the relevant ele-
ments of the WBS and are time-phased.

Example: you budget for a house build totalling £240K taking 6
months; halfway through the project the estimated total build cost has
increased to £300K, although the project scope has not changed. The
extra £60k must be funded, but your budget does not-change. You may
revise your estimate to complete the project — funding forecast or estimate
at completion (EAC) - to some appropriate value that exceeds £240K, but
your budget still remains £240K. It is valid to change the budget only if
you add scope to the house build, for example by including an extra bed-
room or a garage.

1.1 ESTABLISHING THE
PROJECT CONTEXT

This is the first stage in establishing the project baseline. It is important to
ensure there is a thorough documented understanding of the project. As a
minimum it should be possible to answer the following questions:

e What are the project objectives?

e What are the project requirements?

e What is the project scope?

e What are the project budget and schedule targets?
e What assumptions have been made?

e What are the possible trade-offs?

e What is your risk appetite?
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Although the initial risk appetite is formulated at this stage, it will mature
throughout the baseline process. Risk appetite is a determination of how
much risk the project is prepared to accommodate in total, the level of
confidence to be used to create baseline items, how much is to be held
within the risk register and what risk exposure will not be supported by
management reserve.

Tip: this information should be documented in either the project manage-
ment or risk management plan.

Output: documented project context.

1.2 DEVELOP THE STATEMENT
OF WORK AND'INITIAL WBS

The statement of work is a high-level statement of requirements, includ-
ing deliverables for the project; that underpins the product-based WBS.
This provides a structure for scoping the project; developing detailed
budgets and schedules, and identifying risks.

Example: the statement of work for the WBS in Table 1.1 is for a proj-
ect to add a new garage to an-existing home and complete all landscaping
and other integration activity-to present an appealing and functioning site.
The scope includes all project management and facilities interfacing to the
site.

Output: statement of work and initial WBS.

Table 1.1 Example WBS (based on Haugan 2002)

WBS element WBS description

1 Incorporate garage

1.1 Project management

1.1.1 Project planning & control

1.1.2 External permits & inspections

1.1.3 Project coordination & sub-contract management
1.2 Garage

1.2.1 Garage design

1.2.2 Foundations
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SCHEDULE

With refer ﬁ he WB n SOW the top-down (TD) budget and top-
down sche are d oped. At this stage these outputs exclude risk
events, but they’ nclude estimating uncertainty, using three-point
estimates to describe optimistic, likely and pessimistic possible outcomes
(see Appendix Al).

TD budget: this is an initial high-level estimate, against the scope iden-
tified in the project context, with budget allocated against elements of the
high-level WBS (see Table 1.2).

TD schedule: this is an initial high-level schedule, proposing when the
high-level activities are to be undertaken (see Figure 1.2). It includes mile-

QEV P OP DOWN
RO

stones and logic links to represent interdependencies between the major
elements of work.
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Table 1.2 Assessment of TD budget uncertainty

WBS element WBS description TD budget allocation

= Incorporate Garage
Start

Develop Project Plan 5 days|
Baseline Project Plan Agreed 0 days
Permission to Commence on Site Obtained 0 days

R

Tue 20 Feb|

Preliminary Design & Building Permits 12iays 20 days led Tue 20 Feb
@ Design Detail Features 9 ‘s 10 days| 12 da Fri02 Feb| Thu 15Feb
Procurement 8days| 10 Feb Fri
(=3 Building Materials Delivered to Site x 0 da 0days E Ti 16 Feb i16
Construction & Site Work { %ﬂa 28days| 35 Wed 21 Feb. r
@ Building Complete n . 0days _Odays Fri 30 M 130
@ Obtain Certificate of Occupay 1 day a 4days| Mon 02 Apr Tue r
Site Clean Up n 2 3 days’ AMon r 3 Apr
@ Project Complete ’ Odays| Odays, r| | Tue 03 Apr 4
v

K igure’&Z' schedule
Tip: the schedule and &rueture may not be the same — for example,

services may be i i as a single line item in the TD budget but may
be distributed in ent elements in the TD schedule.
Output: high-level schedule and initial budget allocation to WBS.

1.4 IDENTIFY THE
STRATEGIC-LEVEL RISKS

Next, identify strategic-level risks to the project objectives, using criteria
such as the risk breakdown structure (RBS) and risk assessment toler-

6



Establishing the project baseline

ances, thresholds and limits as set out in the project’s risk management
plan.

The aim is to establish a high-level view of the risks that are faced, and
identify strategies for how these should be managed. Decisions on which
strategies to implement will be heavily influenced by the organisation’s
risk appetite, alignment of stakeholders’ objectives and related project
strategic plans.

Example risks:

e Threat: as a result of recent changes in legislation, a significant redesign
may be required to meet building permit requirements, resulting in
increased cost and delay to the project. Avoidance strategy: escalate
works to complete the design prior to new legislation taking effect.

e Opportunity: since the site adjoins several.neighbouring properties,
it may be possible to undertake some“work jointly with one or
more neighbours, allowing costs to be shared. Enhancement strategy:
investigate possibilities with neighbours:.

At this point the project risk register will contain strategic-level risks to
project objectives; associated with issues such as technical capability and
broad timescales. Options for addressing these risks are considered,
including strategies for. avoiding, transferring or reducing threats, and
strategies for exploiting, sharing or enhancing opportunities.
Tip: strategies regarding ‘make or buy’ are typical examples of options to
be considered. Trade-off “strategies are identified to address scenarios
where the expected effect of risk responses may not be achieved.

Output: project risk register, containing a strategic-level view of threats
and opportunities to'the project objectives, along with associated poten-
tial risk response strategies.

1.5 PERFORM THE INITIAL RISK
ANALYSIS (SCHEDULE AND COST)

Cost and schedule risk analysis should be undertaken at this stage to
understand the confidence of achieving the TD budget and TD schedule

7
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targets. This analysis should include both the uncertainty estimates (step
1.3) and the impact of risk events (step 1.4). This process will help iden-
tify the most sensitive areas of the schedule and budget, and the key risks
to be managed. Further analysis should be undertaken to determine the
effectiveness of implementing risk management actions.

See Appendix A for supporting information on risk analysis.

Output:

e confidence of completing on time and on budget;

e estimates of the possible extent of cost and schedule overruns (risk
exposure);

e key risks to be managed;

e areas of the plan most sensitive to the impact of risk and uncertainty.

1.6 REVISE THE TOP-DOWN
BUDGET-AND SCHEDULE

The development of appropriate responses to. treat high-level risks will
have an impact.on the TD budget and TD schedule that could result in a
change to the statement of work and initial WBS.

Example: sharing repaving costs with a neighbour may require a
rework of the schedule'to accommodate the neighbour’s preferred timing
for the works.

The TD budget and TD schedule will be updated to reflect any changes,
which should trigger a further review of the risk register and a rerun of
the cost and schedule risk analysis. At this point the budget estimates and
schedule are still at a high level, and have not been developed to the con-
trol account (CA) level.

Output:

e updated TD budget and TD schedule;

e revised project risk register;

e new risk analysis results — confidence levels, estimated risk exposure,
key risks to be managed and sensitivity analysis.
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1.7 INTEGRATE THE WBS/OBS

The OBS should by now have been established and a level of confidence
in the WBS achieved. The OBS is integrated with the WBS to reflect how
the project scope will be managed within the organisation. The alignment
of the WBS to the OBS creates the responsibility assignment matrix
(RAM), which provides the framework of control accounts by which the
project will be managed. The control account is the point of management
accountability for specific elements of WBS and also for managing the
associated risks.

Example: control accounts will be created for WBS ‘elements such as
construction, landscaping, project management and design. A builder will
be appointed to carry out construction; a landscape designer will be
selected to complete the site works-(driveway and landscaping). In this
case the control account manager (CAM) may be the architect.

Output: revised WBS, OBS and RAM.

1.8 CREATE CONTROL.ACCOUNTS
AND PERFORM RISK ANALYSIS

At this stage a more detailed schedule and budget are developed for each
control account, ‘including the assignment of activity to detailed work
packages and less detailed planning packages. If the control account con-
tains an area of the plan that has been identified as one that is sensitive to
the impact of risk and uncertainty (as a result of the initial risk analysis in
step 1.5), identify risks and three-point estimates for the control account
activities, perform schedule and cost/risk analysis, and approve appropri-
ate risk response actions for inclusion in the control account baseline.
Tip: if the initial risk analysis in step 1.5 showed there is limited overall
risk associated with this area of work, a three-point estimate for schedule
and budget for the control account may be sufficient.

An amount of budget, taking account of estimating uncertainty (budget
and schedule), is established for each control account (see Appendix Al
for more details). This will be used to form the EVM baseline (the per-
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formance measurement baseline). A conscious decision is made as to
where the schedule target and budget should be set along the spread of
likely outcomes for each control account. This will be the project’s posi-
tion on uncertainty, and will depend on how aggressive a target the man-
agement wishes to set, on the basis of factors such as the control account
manager’s track record and ability to manage uncertainty. These control
account targets do not include risk events, which are covered by manage-
ment reserve at the project level.
Output:

e control account or work package level schedules and budgets;

e control account schedule and budget confidence levels (based on risk
appetite);

e control account risks.

1.9 DEVELOP THE INITTAL
PERFORMANCE
MEASUREMENT BASELINE

To create the initial PMB; further planning is now undertaken to the level
of detail required to-deliver the ‘project. This involves allocation of
resources (budget) to activities and inclusion of approved risk response
actions.

Creation of the baseline schedule is an iterative process whereby logical

interdependencies between activities within control accounts are identi-
fied (if they have not already been identified in the TD schedule), and the
detailed schedules are linked to create the integrated project schedule
(Figure 1.3). This is then compared to the TD schedule and any differ-
ences reconciled.
Tip: the risk analysis for each control account schedule is used to identify
schedule reserve buffers that may be inserted into the TD schedule to align
contractual milestone delivery dates. However, the PMB should be set
with no inbuilt schedule reserve buffers.

The summation of all control accounts time-phased budgets (Figure
1.4) — and undistributed budgets — associated with the scheduled activities

10
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Task Name | Minimum Likely duration| Meximum ‘ Start ‘ Finish "[1 29 Jan 07 12:F'd_)"(i'ls|feb *07 | 12 Mar ‘07 | 26 Mar 07 | 09
TmlF[TlsIw[sTT mlFIT[sIWlSTT[MIFITSIwW]:
1|5 Incorporate Garage 40days  45days| 52days Wed3tJan Tue03Apr|| W <
Start 0 days 0days Odays| Wed31Jan Wed31.Jan & 30

Project Management = 45 days 45days 45days Wed31Jan Tue 03 Apr

= Design 10 days 12days 16days Wed31Jan Thu15Feb
Perform Schematic | 2 days| 2days 2days| Wed31Jan  ThuO01Feb
Design StructuralE| 4 days| S days 5 days Fri02Feb  Thu 08 Feb,
Obtain Structural &1 1 day. 3days| Sdays|  Fri0SFeb| Tue13Feb, ol
Design Detail Featu | 8 days| 10days| 14days| Fri02Feb  Thu 15 Feb) )

Procurement 21 days 21days 21days Fri09Feb  Fri09 Mar I v

= Construction 27 days 30days 35days Wed21Feb Tue 03 Apr v
Construct Buiding f| 4 days| Sdays| 7days| Wed21Feb Tue27 Feb!
Erect Walls 8days| 10days| 15days| Wed28Feb| Tue 13 Mar| S
Install Roof Element| S days| Sdays| Sdays| Wed 14 Mar|  Tue 20 Mar| %
Install Doors 2days. 2days| 3days| Wed14Mar  Thu 15 Mar!
nstal Windows | 3days. 3days  Sdays| Wed2!Mar  Fri23 Mar
Lock Up Achieved 0 days 0days 0days| Fri23 Mar| Fri23 Mar 23103
Connect Roof & Dri 1 day 1 day 1day Wed21 Mar| Wed 21 Mar
Fit Out Internally 4 days| S days Sdays|  Mon 26 Mar| Fri30 Mar, i
Connect & Test Eler| 2 days| 2days 2days| Mon26Mar  Tue27 Mar.
Connect & Test Plui| 2 days| 3days 4days| Mon 26 Mar| Wed 28 Mar|
Building Complete 0 days 0days 0days Fri 30 Mar| Fri 30 Mar | 30/03
Obtain Certificate 0| 2 days 2days| 2days| Mon02Apr Tue 03 Apr,
Clear Site of Debris| 1 day 1 day| 1day| Mon02Apr| Mon 02 Apr,

= Site Works 24 days 24days 27days Wed28Feb Mon 02 Apr ]
Construct Drvewa), 2 days, 2days| 2days| Wed28Feb Thu 01 Mar
Landscape Garden| S days Sdays| 8days| Tue27Mar| Mon 02 Apr,

Project Complete. 0days Odays| Odays| TueO3Apr Tue03 Aprl 03004

Figure 1.3 Detailed schedule

v

Figure 1.4 Time-phased budget profile

provide the initial bottom-up budget, to be reconciled against the TD
budget.
Output:

e integrated project schedule;

e detailed schedule and time-phased budget baseline (initial PMB) recon-
ciled with TD integrated schedule and TD budget.

11
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1.10 UPDATE AND BASELINE THE
PROJECT RISK REGISTER

The project risk register is now expanded to include significant control
account risks (both threats and opportunities).

Management should review this project risk register and approve any
further risk response actions (to reduce threats and enhance opportuni-
ties). Approved actions should then be transferred into control accounts,
according to management’s risk appetite, on the basis of appropriate risk
analysis and cost/benefit analysis information. The residual assessment of
each risk should then be approved (including projected staff and resources
required to address the risk, should the risk materialise).

The specific risk provision budget is now calculated on the basis of the
post-mitigation position of the approved threats in the risk register. Risk
response actions in the risk register do not form part of the specific risk
provision calculation. At the point they are transferred to the PMB they
will be included in the PMB values, with the post-mitigation residual risk
reflected in the specific risk provision calculation.

A calculation of potential savings can ‘be generated for the opportuni-
ties in the risk register. This value should not be netted off against the spe-
cific risk provision. Any savings made by exploiting opportunities may
allowwork and budget to be removed from the PMB, e.g. because there
is a more cost-effective way to deliver the same scope.

Schedule ‘reserve is established by analysing the TD schedule (see
Appendix A3 for more details), taking account of activity uncertainties
(three-point estimates).and risk events.

Predicted costs arising from delays to the project (as a knock-on effect
of a schedule risk reserve drawdown) will be considered and provisioned
for within the specific risk provision budget, e.g. cost escalation of raw
materials due to delay in procurement, or additional costs of maintaining
resources for a longer period. Temporary schedule reserve buffers may be
included in the TD schedule in order to set realistic milestones.

Output:

e the agreed set of risk response actions to be transferred to control
accounts and an appropriately revised initial PMB;

12
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a set of opportunities to be incorporated into the PMB, with conse-

quential threat that the opportunity is not realised included in the risk

register;

e the baselined project risk register supporting the calculation of the spe-
cific risk provision required to recover from post-mitigation threats;

e the specific risk provision, including schedule reserve;

o the potential value of opportunities;

e a set of schedule reserve buffers used to set/protect milestones and esti-

mate cost escalations due to schedule delay.

1.11 AGREE THE PERFORMANCE
MEASUREMENT BASELINE AND
MANAGEMENT RESERVE

The integrated project schedule is now established and forms the basis of
the approved PMB.

Anything that has been identified as having a potential impact on
the project but is-not.included. in the PMB will be held in the risk register.
The budget provision calculated and agreed for these will be held in
management-reserve. MR .is composed~of specific risk provision (for
known. threats) and non-specific risk provision (for emergent risks)
(Figure 1.5).

Management will now estimate a value for non-specific risk provision,
to cover emergent risks. This value will be based on management’s view
of the maturity of the information in the project risk register, the context
in which the project is being undertaken, existing benchmark data and
historic information on previous similar projects where appropriate.

It is important to designate authority for drawdown of MR. The spe-
cific risk provision is normally drawn down under the authority of the
project manager. A decision needs to be made about where the non-
specific risk provision is to be held. Whatever decision is made, it needs to
be clear:

e that an agreed value of MR is under control;
e whether it must include management of emergent risk or not;

13
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Non-specific risk provision

Budget set aside in excess of
the specific risk provision to
enable achievement of the
project objectives in the face
of as yet unidentified risks.

The amount of budget/
schedule/resources set aside to
cover the specific threats in the
risk register. This is oftern
calculated as an expected
value of known risks (post-
mitigation).

N.B. The post-mitigation
position can only be assessed
after the transfer of the
appropriate risk-response
action(s) to the baseline.

Specific risk provision 1

Project baseline

—
(e

MR

Potential opportunity saving

An estimate of the amount of
budget/schedule/resources
that could be‘reduced if specific
opportunities.are exploited.

N.B. opportunity benefit should
not be netted off against risk
provision.

Figure 1.5 MR = specific + non-specific risk provision

e under what conditions additional project scope due to emergent risk
can be accommodated; as EVM requires a capped value for the project
budget against an agreed scope.

Tip: depending on the specific contract arrangements the ownership and
handling of budget and risk provisions may vary.

Output:

e approved PMB;

e approved MR budget (to manage specific and non-specific risk provi-

sion)

e potential opportunity saving.

14



Establishing the project baseline

1.12 APPROVE THE
PROJECT BASELINE

The total budget and schedule for all authorised work (PMB), along with
the management reserve and schedule reserve (see Appendix A), form the
project baseline.

Output: project baseline.
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2

Integrated baseline
change management

INTRODUCTION

In this section we consider the impact of change on the project baseline
components (PMB, specific and non-specific risk provision,and schedule
reserve).

A diagrammatic representation of the integrated baseline change man-
agement process, encompassing risk review and implement transfer, is pre-
sented in Figure 2.1. This is part of the periodic project review process,
but can also be triggered by unplanned events during the project.

Project progress

Non-speci T Non-specific

risk provisi risk provision

Specific risk Iteration Specific risk
provision ¢+ —p provision
2.1 Risk review 2.2 Implement transfer

3 Analysis and decision making

Figure 2.1 Integrated baseline change management process
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WORKING ASSUMPTIONS

EVM guidance covers many types of baseline change; the ones most rele-
vant to the interface between RM and EVM are likely to be the result of:

e rolling wave planning — this involves the control account manager plan-
ning work in more detail, re-evaluating existing or identifying new
risks, and incorporating appropriate risk response actions;

e approval of risk response actions — this involves a change in scope to
the control account that may impact on baseline resource and schedule.
New work packages can be created and.management reserve assigned
or released.

Where there is insufficient project baseline budget or schedule to cover
approved change, or more threats/fewer opportunities materialise than
originally forecast, the project may go into over target baseline (OTB)
and/or over target schedule (OTS) position. This scenario is covered in EV
guidance and is not discussed here.

Scope changes-originated by the customer are not considered; these

would normally result in an amendmentto the contract and project base-
line.
Tip: in. the scenario-where the remaining work needs to be completely
revised, the PMB, MR and schedule reserve all need to be revisited in
accordance ~with  standard- process for establishing the baseline, as
described in Section 1.

2.1 RISK REVIEW

Risk review at risk owner, control account or project level is carried out
periodically as part of the overall project review process. It is used to
identify new (emergent) risks, and to manage or close existing risks.
Transfer from or into non-specific risk provision does not affect the proj-
ect baseline (Figure 2.2). The result is an adjustment to the specific risk
provision.

18
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Non-specific
risk provision

Specific risk
provision

Figure 2.2 Possible flow of budget between
non-specific and specific risk provision
resulting from a risk review

2.1.1 New or revised risks &

Drawdown from non-specific to specific risk provision arises when new
risks (threats or opportunities) are identified or-existing ones are revised
as you gain more knowledge about the project.

The result is an increase in specific.(and a corresponding reduction in
non-specific) risk provision.

2.1.2 Closed or revised risks T

Specific risk provision'may be reduced when risks are closed or existing
ones are revised. This arises when mitigation or exploitation actions are
completed successfully, or when a key milestone is achieved and a number
of risks expire.

The result is a decrease in specific (and a corresponding increase in non-
specific) risk provision. Subsequently non-specific risk provision may be
reviewed by management and a portion released to margin.

Tip: it is simplistic to think of the transfer occurring in 2.1.1 and 2.1.2
above on the basis of a change to a single risk. In practice, specific risk
provision is always calculated as the budget required to cover the entire
set of risks in the current project risk register, according to current risk
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appetite and based on latest risk analysis and cost/benefit analysis infor-
mation.

2.2 IMPLEMENTING TRANSFER

Implementing transfer (work scope, schedule and budget) to or from the
PMB is required when a new risk response action is approved or an exist-
ing one is discontinued, on the basis of a benefit analysis (Figure 2.3).

Non-specific
risk provision

Specific risk
provision

Figure 2.3 Transfer of work and associated
budget between specific risk provision and the
PMB resulting from actions being transferred
to and from the baseline

2.2.1-Adding work to the baseline ¥

A risk response action is included in the baseline to mitigate a threat or
exploit an opportunity, or to recover from a threat that has occurred.

The result is an increase in PMB and an equal and opposite decrease in
specific risk provision.

2.2.2 Removing work from the baseline T

Work may be removed from the baseline when a risk response action is
discontinued or when an opportunity is realised.
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The result is a decrease in PMB and an increase in either or both of the
specific risk provision (if a residual risk is introduced) and non-specific
risk provision (where there is a difference between the budget released and
any residual risk).

2.3 MANAGEMENT
OF SCHEDULE RESERVE

An authorised change request may result in drawdown of schedule reserve
(Figure 2.4). This can cause approved changes to .multiple control
accounts, including those not involved in-risk response activities.

NSRP
schedule
SRP MR
. PMB schedule ISChecluleI |
I I 1
L i TR SRR N T-] L NsRe

SRP

PMB

\ : PMB cost

»

Figure 2.4 EV graph with specific risk provision (schedule)

Figure 2.4 details the time phased project baseline, breaking the manage-
ment reserve into specific and non-specific schedule reserve.
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3

Analysis and
Decision Making

INTRODUCTION

Both the risk management and earned value management processes pro-
vide information to support managerial analysis and decision making. In
this section, we consider how we improve this information by using a
combined view from the two disciplines. In particular, we look at how to:

e calculate new estimate at completion (EAC);
e review EAC for specific risk provision (EACq;,);

e review EAC for non-specific risk provision (EACp);

e calculate whole project EAC.

WORKING ASSUMPTIONS

Specific risk provision.is based on threats only. Potential opportunity sav-
ings should not be netted off against threat provision. Both threats and
opportunities_need to inform management decisions separately because
they are independent viewpoints (see Appendix A2).

3.1 CALCULATING NEW
ESTIMATE AT COMPLETION

An EVM process uses various techniques to assess a revised forecast of
final cost against the agreed scope in the PMB. Any such revised forecast
is termed the estimate at completion (EAC).

Tip: just as the PMB was based on three-point estimates for activity
budget and schedule, it is good practice to provide a three-point view of
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likely EAC outcomes, at the control account level. This provides the basis
for a single-point EAC at the chosen confidence level. This process should
address only estimate uncertainty, and not include any discrete risks. This
may be compared to an independent three-point assessment at project
level, as described below (Appendix A1).

The comparison of the EAC with the budget at completion (BAC), the
approved baseline budget value, is used to inform performance, time and
cost decisions. Initially, the EAC is the same as the BAC, but they will
move apart if variances to the baseline budgets occur. Also, as the project
progresses, MR is drawn down into the PMB, affecting the BAC value for
approved scope changes such as those to mitigate and recover from risks,
as described in Section 2. The EVM process generally allows only the BAC
to change with change in scope. However, the EAC value provides an
opportunity to predict a different.outcome based on factors other than
scope change.

In order to be accurate at-project level, the EAC should be calculated
not only against the PMB, but also for MR. It is only through the fore-
casting of both the PMB and MR thata complete.view of the expected
outturn of the project will be achieved. This will-be obtained by consider-
ing the current forecast of risks on the risk register (the EAC for specific

risk provision, EAC as.well as an evolved evaluation of the non-

srp)>
specific risk provision (EAC ),
element of the total proeject budget.

Example: the building work is now under way. The cost of construction
materials has increased by'5 %, affecting the current estimates in the PMB.

The paving contractor has gone bankrupt (this had been identified in the

where it has been agreed this forms an

risk register), and quotes from alternative suppliers indicate a likely
increase in price and delay to commencement of that part of the works.
All of these things contribute to the calculation of the EAC.

3.2 REVIEWING EAC FOR
SPECIFIC RISK PROVISION

Specific risk provision is reviewed on the basis of the analysis of current
risks in the risk register (new risks and existing risks) based on current risk
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response action activity already included in the PMB (see Appendix A for
more details). Analysis is performed on the post-response assessment of
the risks. This reassessed value takes into account current risk appetite
and forms the EAC for the specific risk provision (EAC,).

This risk analysis is rerun periodically and includes consideration and
approval of any risk response actions that deliver a cost and/or schedule

benefit. Approved actions (work scope and budget) are transferred to
the PMB.

3.3 REVIEWING EAC FOR
NON-SPECIFIC RISK PROVISION

As the forecast of specific risk provision is changed to reflect emergent
risks, management may be required to consider-also the revised forecast
against the remaining non-specific risk provision. This will be determined
by a re-evaluation of the original basis for justifying the non-specific risk
provision budget.

3.4 CALCULEATING
WHOLE PROJECT EAC

EAGyz = EACg,, + EAC
EAC

NSRP
= EAC,,,, + EAC,,

Project
While it is necessary to compare EAC against BAC at project level, it is
important to realise that performance against each of the three component
elements (PMB, SRP and NSRP) must be analysed separately (Figure 3.1).
This is because each represents different management elements and will
require a different management response.

o A difference in the PMB will be due to impacts that are already having

an effect or are expected to occur in the future. The response will be to
look for alternative efficiencies.
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Estimate at
complete elements
Budget
elements

Non-specific risk
provision

(NSRP)
Specific-risk
provision

(SRP)

Figure 3.1 Project EAC
elements

e A variance from the specific risk provision will be ‘due to a change in
the anticipated risk position. This could arise because more (or fewer)
risks have materialised or emerged, or a key risk response action may
have failed. Alternatively, a change in risk appetite may have resulted in
more or fewer approved risk response actions (for example, manage-
ment may-attempt to exploit an opportunity).

e A variance on the non-specific risk provision may be due to a change in
global or environmental effects, e.g. exchange rates. Under these cir-
cumstances the project manager may adopt a different approach to
those elements that can more easily be controlled, such as the PMB and
risk appetite.

Note: assessing the variance at project level does not imply that the
variances experienced in each element should be netted off against each
other. Negative variance in the PMB should not be offset by the transfer
of MR.

If the resulting position (in overall project EAC) is unacceptable, then
the project manager may propose the implementation of a trade-off
option, as documented during the initial baseline planning steps (see
Section 1). Any changes must be reflected in the PMB (according to
change control outlined in Section 2).
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The importance of culture

In this section we consider how risk and earned value complement each
other, and also some of the cultural issues that need to be addressed in
order to implement the two processes together effectively.

INTRODUCTION

Earned value management and risk management are complementary
processes. Both are key aspects of the overall project management disci-
pline. This document has described-areas where the two processes can
work together.

However, we should not overlook the human aspect of bringing two
project management disciplines together. Typically RM and EVM disci-
plines have been exercised independently by specialists who are uncom-
fortable working -outside their chosen area.

If the benefits of interfacing the processes.are to be realised there must

be:

e a clear process, with the interfaces between the two disciplines clearly
understood and responsibility for the process elements clearly defined;
e a willingness by the practitioners of EVM and RM to better understand
each other’s disciplines as part of an integrated project control system;
e improved access to data and cooperation between the practitioners.

STAKEHOLDER RESPONSIBILITIES

Stakeholders should consider the following:

e Customer involvement is instrumental when developing a positive
project culture. The customer needs to have a sound understanding of
RM and EVM principles and data. An open and honest approach to
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sharing the data appropriately will facilitate a mature environment
whereby decisions are made on the basis of agreed and shared data. The
relationship does, of course, go both ways: customers/suppliers will be
asked to contribute data to EVM and RM Systems, and accordingly
their data will be subject to similar reviews as internal company data.

e Management (both business and project) — it is important to the success
of a risk-EVM approach that all parties are at a similar level of matu-
rity with regard to each discipline. All involved should be encouraged
to establish an open culture, so that poor variances, threats and oppor-
tunities can be raised and discussed without fear of «criticism; there
should be no hidden contingencies for threats and opportunities. Senior
management must exhibit mature behaviour that demonstrates their
commitment by applying these principles. The organisation should
strive for a culture whereby lessons learnt from the past can be identi-
fied and incorporated into current planning activities.

e The project manager needs to ensure that-the tools and techniques of
each discipline are used during all project meetings. Risk and perform-
ance reviews should.be incorporated into existing project meetings
where possible as a seamless review of project activity rather than as
separate process.

e Control account managers (CAMs)/team leaders need to participate
fully throughout the: EVM and RM processes, and have a broad range
of expertise with competencies and capabilities in both disciplines. The
CAMs need torassert ownership of both EVM and RM data. There also
needs to be an understanding throughout the wider project manage-
ment community of RM and EVM processes and their interactions.

KEY PRINCIPLES

The setting of the performance measurement baseline will reflect the com-
pany’s current risk appetite. The assumptions made in order to set the
PMB should be clearly documented and revisited during any subsequent
revision or when developing an estimate at completion.

There should be an appreciation that the management reserve budget is
expected to be used during the project lifecycle, and should not be seen as
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a source of profit. This should be understood by all stakeholders, includ-
ing customers and senior management.

The project planning process used to establish the PMB should incor-
porate identification and management of risks and opportunities. The ear-
lier that the organisation can be engaged in undertaking a harmonised risk
identification/assessment and project planning process, the better.

When undertaking schedule risk analysis (SRA), the schedule network
must be clearly related to that used for project control. Where there is a
completely separate schedule network for SRA, the linkages between the
two must be widely understood and accepted. They must not be seen as
competing views.

The data/information for RM and EVM should be readily accessible to
project stakeholders, in terms of both availability and understanding. It
should not be limited to the realm.of RM or EVM specialists. Ideally the
information would be presented as a cohesive project position rather than
separate EVM and RM views.

The whole of the project.control community must.be willing to step
beyond their discipline..Management.must support.training to encourage
this. This will lead to a more holistic approach-to project management
and improved project control.

SUMMARY

This initial guide-has set out to establish the principles and potential prac-
tices for a closer relationship between the EVM and RM disciplines, and
is considered byits authors to be both practical and appropriate. The
authors believe that these principles can be used to develop and inform the
advancement of organisations’ risk and EVM capability.
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APPENDIX A

Supporting Information

Here we consider what analysis is required to support risk management
and earned value management working together.

Analysis is required during a number of steps in creating and maintain-
ing budgets, as follows:

e calculating the amount of estimating uncertainty to include in the PMB;
e calculating specific risk provision;
e calculating schedule reserve.

The following sections deal with each of these in turn, explaining how
analysis supports the budgeting process.

Al ESTIMATING
UNCERTAINTY IN - THE PMB

Estimating uncertainty-is calculated on the basis of uncertainty inherent in
estimating any element of work'(Figure A.1). The recommended way to
generate the cost-estimating uncertainty is to estimate each item of work
using a minimum;, most likely:and maximum value (three-point estimate)
see figure A.l. Estimating should be undertaken as part of the earned
value process. The analysis (for example, using Monte Carlo simulation)
may be performed as‘part of the risk analysis process or as a discrete plan-
ning activity using standard risk analysis software.

When establishing the budget estimates for the PMB the range of esti-
mating uncertainty should be assessed and a level of confidence chosen.
This will be dependent on the project’s risk appetite and will reflect how
aggressive the PMB will be. On the basis of risk appetite, the estimating
uncertainty is approved with a given confidence level. The budget values
corresponding to this confidence level will now form part of the PMB and
set the chosen target against which cost performance will be measured.
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Risk appetite

Confidence

Minimum
Maximum

Non-specific
provision

N

Specific risk
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| PMB (including estimating uncertainty) Exposure
Aggressive Non-aggressive
PMB PMB

Figure A.1 Analysis of estimating uncertainty (excludes risk events)
© 2003-6 Risk Decisions, used with permission

There is a chance that this estimating uncertainty will not be enough to
cover worst=case scenarios. The amount by which you might overrun is
called the estimating exposure. This exposure is not normally included in
project budgets but should be understood and acknowledged by the
authorising manager.

A CAM should be able to explain positive and negative variance aris-
ing from ‘estimating uncertainty’ on the basis of the confidence level
chosen.

Note: care should be taken to ensure that risk events are not included
in this analysis. Also, when choosing a confidence level, remember that
the exposure to the right of that level may not be very likely to occur, but
could have a large impact if it does.
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A2 SPECIFIC RISK PROVISION
(BUDGET)

Specific risk provision (budget) is generated from the analysis of threats in
the risk register. Analysis is performed on the mitigated assessment of the
risks, on the basis that approved actions are already budgeted for in the
PMB. Specific risk provision does not include budget for opportunities.
Both threats and opportunities need to inform management decisions
separately because they are independent.

A simple way to determine specific risk provision is by calculating the
sum of expected monetary value of each risk (2 probability X impact). A
simple view of risk exposure is gained from the sum of all the potential
impacts. However, this may provide a distorted view of potential risk
exposure, for example if the sample size is small; or the sample includes
one large risk that overshadows the rest. In'these cases the calculated spe-
cific risk provision is not representative. of possible outcomes. A more
informative picture is commonly generated using Monte Carlo simulation
(see Figure A.2).

Risk appetite

90% Confidence

Minimum

— =
Non-specific
provision
—_<]

o
S
<,
N

£36,000

@

Specific risk provision Exposure

Budget

Figure A.2 Monte Carlo analysis of risk events to determine specific risk
provision © 2003-6 Risk Decisions, used with permission
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Risk appetite is used to determine the acceptable amount of risk
exposure.

Note: a ‘long’ right-hand tail in the analysis shown in Figure A.2 indi-
cates an overall risky position. It is common to think, for example, that
the 90% confidence value will cover 90% of the cost of risks occurring.
Figure A.2 shows that the 90% confidence will cover only about half
the risk ‘value’, even though this should be sufficient in 90 out of 100 ran-

dom samples; in the remaining 10 samples the exposure could be much
higher.

A3 SCHEDULE RESERVE

As with budget, the time component (schedule reserve) needs to be estab-
lished. This should take into  account estimating uncertainty for activity
durations, the estimated potential schedule impact of identified threats in
the risk register and an allowance for emergent risks.

Consistent with the process for budget, analysis-is performed on the
mitigated assessment of the risks, on the basis that approved actions are
already scheduled 'in the PMB. Schedule" reserve does not include
allowance for opportunities.

Unlike the approach-to-budget it'is not recommended that values asso-
ciated with estimating uncertainty and identified threats be calculated sep-
arately. This is because there could be multiple near-critical paths in the
schedule thatmay not be triggered in separate risk and uncertainty mod-
els, but will be evident in the combined analysis.

The schedule risk analysis will enable decisions to be taken for estab-
lishing the PMB, top-down schedule, contractual milestones and specific
risk provision, and will inform the values chosen for non-specific risk
provision by providing details of the schedule exposure.

Here is an example of how the process might be undertaken in four
steps. Details, for example of confidence levels used, may vary according
to your circumstances.

1. Undertake a schedule risk analysis (including estimating uncertainty
and identified threats).
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2. Use the expected value to agree the time values to be included in the
PMB (Figure A.3). Understand the level of confidence of achieving the

expected values, which may be quite low.

Expected
value

—14/1/2006

ﬂ

< Maximum ‘

Non-specific
provision

Specific risk
provision

Figure A.3 Schedule risk analysis to belp determine PMB
©.2003-6 Risk Decisions, used with permission

3. Agree a confidence level based on risk appetite (Figure A.4). The
schedule risk analysis will provide the basis for determining the sched-

ule reserve.
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Risk appetite
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Figure A.4 Schedule risk analysis to determine schedule reserve buffers
© 2003-6 Risk Decisions, used with permission

4. The schedule risk analysis-will report-the potential schedule exposure,
i.e. how-much the project- might overrun. This, along with knowledge
of similar projects; benchmark data and so on, may assist in determin-
ing an allowance for the schedule impact of emergent risks (non-
specific risk provision).
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APPENDIX B

Combined
‘best practice’ matrix

This table provides an overview of key activities undertaken within the
EVM and risk disciplines, showing how good EVM practice supports
improved risk management practice, and vice versa. The ‘benefits to
project control’ column identifies the overall improvement to be gained.
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APPENDIX C

Glossary

TERMS
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APM
APM BoK

BAC
BCWP
CA
CAM
CRA
DB
EAC
ETC
EV
EVM
EVMS
EVT
LRE
MR
NDIA
NSRP
OBS
OTB
OTS
PCS
PMB
PMBoK

PMI
PMP
PMT
PRAM

RAM
RBS

ABBREVIATIONS

Association for Project Management

APM Body of Knowledge (published by the Association for
Project Management)

Budget At Completion

Budgeted Cost of Work Performed

Control Account

Control Account Manager

Cost/Risk Analysis

Distributed Budget

Estimate At Completion

Estimate To Complete

Earned Value

Earned Value Management

Earned Value Management System

Earned Value Technique

Latest Revised Estimate

Management Reserve

National Defense Industrial Association
Non-Specific Risk Provision

Organisational Breakdown Structure

Over Target Baseline

Qver Target Schedule

Project Control System

Performance Measurement Baseline

A Guide to the Project Management Body of Knowledge
(published by the Project Management Institute)
Project Management Institute

Project Management Plan

Performance Measurement Type

Project Risk Analysis & Management Guide (published by
the Association for Project Management)
Responsibility Assignment Matrix

Risk Breakdown Structure
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RM
RMP
SIG
SRA
SRP
TD
UB
WBS
WP

Risk Management

Risk Management Plan
Specific Interest Group
Schedule Risk Analysis
Specific Risk Provision
Top Down

Undistributed Budget
Work Breakdown Structure
Work Package
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