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Preface
The Practice Standard for Earned Value Management (EVM) has been developed as a
supplement to A Guide to the Project Management Body of Knowledge (PMBOK威 Guide).
The Practice Standard for EVM is designed to provide readers who are familiar with
the PMBOK威 Guide with a fundamental understanding of the principles of EVM and
its role in facilitating effective project management.
The Practice Standard for EVM assumes that the reader has a basic working knowledge of Project Management Process Groups, Knowledge Areas, and other key concepts
such as work breakdown structures (WBS) and critical path method (CPM) scheduling,
as outlined in the PMBOK威 Guide. If that is not the case, it is recommended that the
reader undertake a review of the PMBOK威 Guide before reading the Practice Standard
for EVM.
The Practice Standard for EVM is organized as follows:
Introduction. A brief overview of EVM, highlighting the key management questions
EVM can help answer and exploring where EVM ﬁts into the project management universe.
Basic Elements of Earned Value Management. This section discusses the three
cornerstones of EVM: Planned Value (PV), Earned Value (EV), and Actual Cost
(AC). It examines how these three data points are determined and how they relate
to one another.
EVM Performance Analysis and Forecasting. This section describes variances, indices, and forecasts that can be developed using Planned Value (PV), Earned Value
(EV), and Actual Cost (AC). The chapter also examines how these variances, indices,
and forecasts can be used to answer essential management questions.
Guidance for the Use of Key EVM Practices. This section outlines basic EVM practices in their project management context and shows how EVM practices facilitate
project planning and control for better management of project cost and schedule
performance.
Glossary. This section provides concise deﬁnitions of key terms used throughout
this Practice Standard. Most of these terms also appear in the PMBOK威 Guide—Third
Edition’s glossary. Note, however, that many of the PMBOK威 Guide’s deﬁnitions are
broader and more inclusive, since they apply beyond the scope of the Practice
Standard for Earned Value Management.
Appendices. These offer additional sources of EVM concepts and methods for further
study and information related to the development of the Practice Standard.
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Chapter 1

Introduction
1.1 THE ROLE OF EARNED VALUE MANAGEMENT
Feedback is critical to the success of any project. Timely and targeted feedback can
enable project managers to identify problems early and make adjustments that can
keep a project on time and on budget.
Earned Value Management (EVM) has proven itself to be one of the most effective
performance measurement and feedback tools for managing projects. It enables managers to close the loop in the plan-do-check-act management cycle.
EVM has been called ‘‘management with the lights on’’ because it can help clearly
and objectively illuminate where a project is and where it is going—as compared to
where it was supposed to be and where it was supposed to be going. EVM uses the
fundamental principle that patterns and trends in the past can be good predictors of
the future.
EVM provides organizations with the methodology needed to integrate the management of project scope, schedule, and cost. EVM can play a crucial role in answering
management questions that are critical to the success of every project, such as:
● Are we ahead of or behind schedule?
● How efﬁciently are we using our time?
● When is the project likely to be completed?
● Are we currently under or over our budget?
● How efﬁciently are we using our resources?
● What is the remaining work likely to cost?
● What is the entire project likely to cost?
● How much will we be under or over budget at the end?
If the application of EVM to a project reveals that the project is behind schedule
or over budget, the project manager can use the EVM methodology to help identify:
● Where problems are occurring
● Whether the problems are critical or not
● What it will take to get the project back on track.
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1.2 EVM AND THE PROJECT MANAGEMENT PROCESS
The effective use of EVM requires that it is used on projects where the principles of
good project management, as outlined in A Guide to the Project Management Body of
Knowledge (PMBOK威 Guide), are being applied. To establish a basic foundation for
understanding EVM’s role in effective project management, it is important that we
examine the relationship between EVM and the PMBOK威 Guide’s Project Management
Process Groups and Knowledge Areas.
Project management is primarily a matter of planning, executing, and controlling
work. Figure 1-1 indicates the areas of project management to which EVM is fundamentally most applicable.

Figure 1-1. EVM and Project Management
●
●
●
●

Project planning is mostly a matter of determining:
What work must be done (scope) and in what pieces (work breakdown structure)
Who is going to perform and manage the work (responsibility assignment matrix)
When the work is going to be done (schedule)
How much labor, materials, and related resources the work is going to require (cost).

Project execution is primarily a matter of doing the planned work and keeping
workers and managers informed.
Project control focuses mostly on monitoring and reporting the execution of project
management plans related to scope, schedule, and cost, along with quality and risk.
In other words, project control is a process for keeping work performance and results
within a tolerable range of the work plan.
As a performance management methodology, EVM adds some critical practices to
the project management process. These practices occur primarily in the areas of project
planning and control, and are related to the goal of measuring, analyzing, forecasting,
and reporting cost and schedule performance data for evaluation and action by workers, managers, and other key stakeholders. See Figure 1-2.

2
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Figure 1-2. EVM and the Basic PM Process
During the project planning process, EVM requires the establishment of a performance measurement baseline (PMB). This requirement ampliﬁes the importance of
project planning principles, especially those related to scope, schedule, and cost. EVM
elevates the need for project work to be executable and manageable, and for the
workers and managers to be held responsible and accountable for the project’s performance.
Project work needs to be broken down—using a work breakdown structure—into
executable tasks and manageable elements often called control accounts. Either an
individual or a team needs to manage each of the work elements. All of the work
needs to be assigned to the workforce for execution using an organization breakdown
structure (OBS). See Figure 1-3 and Box 1-1.

Figure 1-3. Control Account Matrix
Project work needs to be logically scheduled and resourced in a work plan; the
work scope, schedule, and cost need to be integrated and recorded in a time-phased
budget known as a performance measurement baseline (PMB). Figure 1-4 illustrates
a hypothetical work plan with a Gantt (bar) chart, to which earned value measurement
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techniques (described in Chapter 2) have been added. Figure 1-5 displays the PMB
for the hypothetical work plan (also described in Chapter 2).
In the planning process, the means for assessing physical work progress and assigning budgetary earned value also needs to be established. In addition to routine project
management planning, earned value measurement techniques are selected and
applied for each work task, based on scope, schedule, and cost considerations.
In the project execution process, EVM requires the recording of resource utilization
(i.e., labor, materials, and the like) for the work performed within each of the work
elements included in the project management plan. In other words, actual costs need
to be captured in such a way that permits their comparison with the performance
measurement baseline.

4
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Figure 1-4. Work Plan—Gantt (Bar) Chart

Figure 1-5. Performance Measurement Baseline (PMB)
In the project control process, EVM requires that physical work progress be assessed
and budgetary earned value be credited (using the selected earned value measurement
techniques), as prescribed in the project management plan. With this earned value
data, the planned value data from the performance measurement baseline, and the
actual cost data from the project cost tracking system, the project team can perform
EVM analysis at the control account and other levels of the project work breakdown
structure, and report the EVM results as needed.
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In summary, EVM strategically augments good project management to facilitate
the planning and control of cost and schedule performance. The key practices of
EVM include:
● Establish a performance measurement baseline (PMB)
䡩 Decompose work scope to a manageable level
䡩 Assign unambiguous management responsibility
䡩 Develop a time-phased budget for each work task
䡩 Select EV measurement techniques for all tasks
䡩 Maintain integrity of PMB throughout the project.
● Measure and analyze performance against the baseline
䡩 Record resource usage during project execution
䡩 Objectively measure the physical work progress
䡩 Credit EV according to EV techniques
䡩 Analyze and forecast cost/schedule performance
䡩 Report performance problems and/or take action.
Chapter 2 provides a detailed explanation of the three basic elements of EVM:
Planned Value, Earned Value, and Actual Cost.

6
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Chapter 2

Basic Elements of Earned
Value Management
As indicated in Chapter 1, Earned Value Management (EVM) relies on three key
data points:
● Planned Value
● Earned Value
● Actual Cost
This chapter describes each of these data points and discusses how they are derived.
Throughout this chapter and the next, Project EZ is presented as an example to
help explain these data points and other essential elements of EVM. Project EZ is a
hypothetical project that could represent any type of project: for example, the building
of a house, development of a new software program, or production of an airplane.
The fundamentals of EVM are the same, regardless of the type or size of project to
which they are being applied.

2.1 DESCRIPTIONS OF THE BASIC EVM ELEMENTS
Planned Value
Planned Value (PV) describes how far along project work is supposed to be at any
given point in the project schedule. It is a numeric reﬂection of the budgeted work
that is scheduled to be performed, and it is the established baseline (also known as
the performance measurement baseline, or PMB) against which the actual progress
of the project is measured. Once established, this baseline may only change to reﬂect
cost and schedule changes necessitated by changes in the scope of work. Also known
as the Budgeted Cost of Work Scheduled (BCWS), Planned Value is usually charted
showing the cumulative resources budgeted across the project schedule. Figure 2-1
shows the Planned Value S-Curve for Project EZ.

©2005 Project Management Institute, Four Campus Boulevard, Newtown Square, PA 19073-3299 USA
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Figure 2-1. Cumulative Planned Value for Project EZ

Earned Value
Earned Value (EV) is a snapshot of work progress at a given point in time. Also known
as the Budgeted Cost of Work Performed (BCWP), it reﬂects the amount of work that
has actually been accomplished to date (or in a given time period), expressed as the
planned value for that work. Figure 2-2 shows the Earned Value for Project EZ at the
four-month mark, and indicates that less work than planned has been accomplished.

Figure 2-2. Cumulative Planned Value and Earned Value for Project EZ

Actual Cost
Actual Cost (AC), also known as the Actual Cost of Work Performed (ACWP), is an
indication of the level of resources that have been expended to achieve the actual
work performed to date (or in a given time period). Figure 2-3 shows the Actual Cost
for Project EZ at the four-month mark, and indicates that the organization has spent
less than it planned to spend to achieve the work performed to date.

8
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Figure 2-3. Cumulative Planned Value, Earned Value and Actual Cost for Project EZ

2.2 DERIVATIONS OF THE BASIC EVM ELEMENTS
Planned Value
The work plan for Project EZ, shown in Figure 2-4 is the basis for the Planned Value
and the performance measurement baseline for the project (see Figure 2-1). This work
plan establishes a time-phased budget for each task in the project. For example, Task
2 has a budget of 48 resource units, which are phased over a four-month period. The
plan for Task 2 calls for varying increments of Planned Value to be earned in each
month of the task. As the planned work is accomplished, its budgeted cost becomes
Earned Value.
Tasks may be planned and measured in whatever resource units are most suitable
to the work, including labor hours, material quantities, and the monetary equivalent of
these resources. As discussed in the next section, however, performance management
works best when the physical progress of work is objectively planned and measured.
The techniques used in EVM to achieve this goal are Earned Value measurement
techniques (sometimes called earning and crediting methods).

Earned Value Measurement Techniques
Earned Value is a measure of work performed. Techniques for measuring work performed are selected during project planning and are the basis for performance measurement during project execution and control. Earned Value (EV) techniques should
be selected based on key attributes of the work, primarily 1) the duration of the effort
and 2) the tangibility of its product.
The performance of separate and distinct work effort that is related to the completion
of speciﬁc and tangible end products or services, and which can be directly planned
and measured, is called discrete effort. In comparison, effort applied to project work
that is not readily divisible into discrete efforts for that work, but which is related in
direct proportion to measurable discrete work efforts, is called apportioned effort,
and support-type activity that does not produce deﬁnitive end products is referred
to as level of effort.
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Figure 2-4. Work Plan for Project EZ
Work performance is measured periodically, such as weekly or monthly. The EV
technique selected for measuring the performance of discrete effort will depend on
its duration and the number of measurement periods it spans. Discrete efforts that
span one to two periods are often measured with ﬁxed formula techniques, where a
ﬁxed percentage of work performance is credited at the start of the work and the
remaining percentage is credited at the completion of the work. Discrete efforts of
longer duration (greater than two periods) are measured with other techniques, including those known as weighted milestone and percent complete.
The above guidelines for selecting EV measurement techniques are outlined in
Figure 2-5, and some of the most common techniques are described in the paragraphs
that follow.

Figure 2-5. Earned Value Measurement Techniques

10
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Fixed Formula
A typical example of ﬁxed formula is the 50/50 technique. With this method, 50
percent of the work is credited as complete for the measurement period in which the
work begins, regardless of how much work has actually been accomplished. The
remaining 50 percent is credited when the work is completed. Other variations of the
ﬁxed formula method include 25/75 and 0/100. Fixed formula techniques are most
effectively used on small, short-duration tasks.
In Figure 2-4, the 50/50 technique has been selected to determine Earned Value
for Tasks 1 and 6 of Project EZ. The 25/75 technique has been selected to determine
Earned Value for Task 3 of Project EZ, and 0/100 has been selected for Task 4.

Weighted Milestone
The weighted milestone technique divides the work to be completed into segments,
each ending with an observable milestone; it then assigns a value to the achievement
of each milestone. The weighted milestone technique is more suitable for longer
duration tasks having intermediate, tangible outcomes. In Figure 2-4, the weighted
milestone technique has been used for Tasks 2 and 5 of Project EZ.

Percent Complete
The percent complete technique is among the simplest and easiest, but can be the
most subjective of the Earned Value measurement techniques if there are no objective
indicators to back it up. This is the case when, at each measurement period, the
responsible worker or manager makes an estimate of the percentage of the work
complete. These estimates are usually for the cumulative progress made against the
plan for each task. However, if there are objective indicators that can be used to arrive
at the percent complete (for example, number of units of product completed divided
by the total number of units to be completed), then this can be a more useful technique.

Apportioned Effort
If a task has a direct, supportive relationship to another task that has its own Earned
Value, the value for the support task may be determined based on (or apportioned
to) the Earned Value of the reference base activity. Examples of proportional tasks
include quality assurance and inspection activities.
For instance, in Figure 2-4, Task 2 of Project EZ might have a quality assurance
function associated with it. Using the apportioned effort technique, the project manager might determine that the Planned Value for the quality assurance task is 10
percent of the value of the main task. The total apportioned Planned Value for the
quality assurance effort related to Task 2, therefore, would be 4.8 or 10 percent of 48
(which is the Planned Value for Task 2). Earned Value for each measurement period
would be assigned for the quality assurance component in direct proportion to the
Earned Value assigned for Task 2.

Level of Effort
Some project activities do not produce tangible outcomes that can be measured
objectively. Examples include project management and operating a project technical
library. These activities consume project resources and should be included in EVM
planning and measurement. In these cases, the level of effort (LOE) technique is used
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for determining Earned Value. A Planned Value is assigned to each LOE task for each
measurement period. This Planned Value is automatically credited as the Earned Value
at the end of the measurement period.
LOE should be used only when the task does not lend itself to a technique that
actually measures physical work progress. LOE tasks have no schedule variance and
bias the project data toward an on-schedule condition. They also can reﬂect misleading
cost variances if they are not executed with the human resources on whom the cost
estimates and planned values in the performance measurement baseline are based.

Earned Value
While value is planned and measured using the Earned Value techniques outlined
above, value is earned by accomplishing the planned work. Earned Value is credited
when progress is demonstrated in accordance with the Earned Value technique
selected for the planned work. For discrete work, observable evidence of a tangible
product or progress is required.
The status of Project EZ after four months is presented in Figure 2-6. This progress
report indicates that all of the work planned for Task 1 has been accomplished. This
discrete work was planned and measured using the 50/50 EV technique. The work
was credited with an Earned Value of 6 by demonstrating physical and objective

Figure 2-6. Work Plan and Status for Project EZ (As of April 30)

12
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evidence that the task began in January, and it earned the remaining value of 6 in
February by demonstrating completion of the work in the same manner.
Task 2 of Project EZ is discrete work that was planned and measured using the
weighted or valued milestone measurement technique. The progress report in Figure
2-6 shows that some of the work planned for completion by the end of April has not
been accomplished. Two of the three scheduled milestones for Task 2 (those in February through April) have been reached, but the third milestone has not, and the Planned
Value for that intermediate product has not been credited. To receive the Earned Value
for the ﬁrst two milestones required observable evidence of those tangible outcomes.

Actual Cost
To determine Actual Cost, an organization needs to have in place a system for tracking
costs over time and by project component. The sophistication and complexity of this
system will vary by organization and project, but, at a minimum, some type of cost
tracking system must be in place that can tie costs to the plan and to the way Earned
Value is credited.
The status of Project EZ in Figure 2-6 shows that, although no Earned Value was
credited for Task 2 in April, some costs were reﬂected for that month, which put the
task and the project over budget at the end of April, as the Actual Cost exceeded the
Earned Value (see also Figure 2-3).

2.3 PUTTING IT ALL TOGETHER
Once Planned Value, Earned Value, and Actual Cost have been determined, a manager
can use these data points to analyze where a project is and forecast where it is headed.
Chapter 3 looks at EVM analysis and forecasting techniques using the Planned Value,
Earned Value, and Actual Cost for Project EZ after four months, as shown in Figure
2-7.

©2005 Project Management Institute, Four Campus Boulevard, Newtown Square, PA 19073-3299 USA
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Figure 2-7. Cumulative Planned Value, Earned Value, and Actual Cost for Project EZ
(As of April 30)

14
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Chapter 3

EVM Performance Analysis
and Forecasting
Chapter 2 introduced the three cornerstones of Earned Value Management (EVM):
● Planned Value
● Earned Value
● Actual Cost
This chapter examines how the data points of Planned Value (PV), Earned Value
(EV), and Actual Cost (AC) can be used to analyze the current status of a project and
forecast its likely future. EVM looks at project performance for the current period and
at cumulative performance to date. EVM is described and illustrated here in terms of
cumulative data, using the Project EZ data displayed in Figure 2-7.
This chapter introduces a fourth data point, Budget at Completion (BAC), which
is the ﬁnal data point on the performance measurement baseline (PMB). Budget at
Completion represents the total Planned Value for the project. For Project EZ, the
BAC is 150.
In this chapter, we will examine:
● Variances: Schedule Variance (SV); Cost Variance (CV); and Variance at Completion (VAC)
● Indices: Schedule Performance Index (SPI); Cost Performance Index (CPI); and ToComplete Performance Index (TCPI)
● Forecasts: Time Estimate at Completion (EACt); Estimate at Completion (EAC); and
Estimate to Complete (ETC)
Figure 3-1 shows the relationships among the basic EVM performance measures.
These variances, indices, and forecasts can be used to answer the key project
management questions raised in Chapter 1. Figure 3-2 shows the relationship between
those project management questions and the EVM performance measures.
Figure 3-3 shows what EVM performance measures indicate about a project in
regard to its planned work schedule and resource budget.
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Figure 3-1. EVM Performance Measures

Figure 3-2. EVM and Basic Project Management Questions

Figure 3-3. Interpretations of Basic EVM Performance Measures

16
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3.1 SCHEDULE ANALYSIS AND FORECASTING
(How are we doing timewise?)
Schedule Variance (Are we ahead or behind schedule?)
The Schedule Variance (SV) determines whether a project is ahead of or behind
schedule. It is calculated by subtracting the Planned Value (PV) from the Earned
Value (EV). A positive value indicates a favorable condition and a negative value
indicates an unfavorable condition. For Project EZ:
SV ⴔ EV ⴑ PV ⳱ 32 ⳮ 48 ⳱ ⳮ16 {unfavorable}
The Schedule Variance can be expressed as a percentage by dividing the Schedule
Variance (SV) by the Planned Value (PV):
SV% ⴔ SV / PV ⳱ ⳮ16 / 48 ⳱ ⳮ33% {unfavorable}
In other words, the project is 33 percent behind schedule, meaning that 33 percent
of the planned work has not been accomplished (see Box 3-1).

Schedule Performance Index (How efﬁciently are we using time?)
The Schedule Performance Index (SPI) indicates how efﬁciently the project team is
using its time. SPI is calculated by dividing the Earned Value (EV) by the Planned
Value (PV). For Project EZ:
SPI ⴔ EV / PV ⳱ 32 / 48 ⳱ 0.67 {unfavorable}
This Schedule Performance Index indicates that—on average—for each 8-hour day
worked on the project, only 5 hours and 20 minutes worth of the planned work is
being performed; that is, work is being accomplished at 67 percent efﬁciency.

Time Estimate at Completion (When are we likely to ﬁnish work?)
Using the Schedule Performance Index (SPI) and the average Planned Value (PV)
per unit of time, the project team can generate a rough estimate of when the project
will be completed, if current trends continue, compared to when it was originally
supposed to be completed (see Box 3-1). For Project EZ:
EACt ⴔ (BAC/SPI)/(BAC/months) ⳱ (150/0.6667)/(150/12) ⳱ 18 months
The originally estimated completion time for the project was 12 months, so the
project manager now knows that if work continues at the current rate the project will
take six months longer than originally planned. It is important to note that this method
generates a fairly rough estimate and must always be compared with the status reﬂected
by a time-based schedule method such as critical path method. It is possible that an
earned value analysis could show no schedule variance and yet the project is still
behind schedule; for example, when tasks that are planned to be completed in the
future are performed ahead of tasks on the critical path.
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3.2 COST ANALYSIS AND FORECASTING (How are we doing costwise?)
Cost Variance (Are we under or over our budget?)
A project’s Cost Variance (CV) shows whether a project is under or over budget. This
measure is determined by subtracting the Actual Cost (AC) from the Earned Value
(EV). The CV for the Project EZ example shows:
CV ⴔ EV ⴑ AC ⳱ 32 ⳮ 40 ⳱ ⳮ8 {unfavorable}
This number can be expressed as a percentage by dividing the Cost Variance (CV)
by the Earned Value (EV).
CV% ⴔ CV / EV ⳱ ⳮ8 / 32 ⳱ ⳮ25% {unfavorable}
In other words, to date, the project is 25 percent over budget for the work performed.
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Cost Performance Index (How efﬁciently are we using our resources?)
Earned Value and Actual Cost can also be used to calculate the cumulative Cost
Performance Index (CPI), which is one of the clearest indicators of the cumulative
cost efﬁciency of a project. CPI gauges how efﬁciently the team is using its resources.
It is determined by dividing the Earned Value (EV) by the Actual Cost (AC). In regards
to Project EZ, the CPI is:
CPI ⴔ EV / AC ⳱ 32 / 40 ⳱ 0.80 ⳱ 0.80 {unfavorable}
Translated into dollars, this means that Project EZ has a cost efﬁciency that provides
US $0.80 worth of work for every project dollar spent to date.

To-Complete Performance Index (How efﬁciently must we use our remaining
resources?)
Another very useful index is the To-Complete Performance Index (TCPI), which helps
the team determine the efﬁciency that must be achieved on the remaining work for
a project to meet a speciﬁed endpoint, such as the Budget at Completion (BAC) or
the team’s revised Estimate at Completion (EAC) (see the following discussions of
EAC and ETC). The TCPI for achieving the BAC is calculated by dividing the work
remaining by the budget remaining as follows:
TCPI ⴔ (BAC ⴑ EV) / (BAC ⴑ AC) ⳱ (150 ⳮ 32) / (150 ⳮ 40) ⳱ 1.07
This means that for Project EZ to achieve the BAC, performance must improve from
a CPI of 0.80 to a TCPI of 1.07 for performance of the remaining work.

Estimate at Completion (What is the project likely to cost?)
The calculated Estimate at Completion (EAC) projects for the team the ﬁnal cost of
the project if current performance trends continue. One common method for calculating the EAC is to divide the Budget at Completion (BAC) by the cumulative Cost
Performance Index (CPI). For Project EZ, this is:
EAC ⴔ BAC / CPI ⳱ 150 / 0.80 ⳱ 187.50
This forecasting formula assumes that the cumulative performance reﬂected in the
CPI is likely to continue for the duration of the project. Other formulas used to forecast
cost at completion with earned value data are outlined in Box 3-2. Estimates based
on project team and management analysis of remaining work are discussed in the
following section on Estimate to Complete (ETC).

Variance at Completion (Will we be under or over budget?)
With the EAC ﬁgure in hand, the manager can now compute the cost Variance at
Completion (VAC), which shows the team whether the project will ﬁnish under or
over budget, by subtracting the EAC from the BAC. For Project EZ, this is:
VAC ⴔ BAC ⴑ EAC ⳱ 150 ⳮ 187.50 ⳱ ⳮ37.50
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In other words, if current trends continue, the project will cost an additional 37.50
units worth of resources than originally planned. This can be expressed as a percentage
by dividing VAC by BAC.
VAC% ⴔ VAC / BAC ⳱ ⳮ37.50 / 150 ⳱ ⳮ25%

Estimate to Complete (What will the remaining work cost?)
There are two ways to develop the Estimate to Complete (ETC), which shows what
the remaining work will cost. One way is a management ETC developed by workers
and/or managers based on an analysis of the remaining work. The management ETC
can be added to the Actual Cost (AC) to derive the management Estimate at Completion (EAC) of the total cost of the project at completion.
EAC ⴔ AC ⴐ ETC ⳱ 40 Ⳮ ? ⳱ ?
As a check on these management estimates, organizations can use a calculated ETC
based on the efﬁciency-to-date measured by the CPI. The calculated ETC can be
used to determine the calculated Estimate at Completion (EAC), which the team can
compare with the management EAC. For Project EZ, the ETC and EAC are calculated
as follows:
ETC ⴔ (BAC ⴑ EV) / CPI ⳱ (150 ⳮ 32) / 0.80 ⳱ 147.50
EAC ⴔ AC ⴐ ETC ⳱ 40 Ⳮ 147.50 ⳱ 187.50
Note that this EAC formula is equivalent to the following (see Box 3-2):
EAC ⴔ AC ⴐ [(BAC ⴑ EV) / CPI] ⴔ BAC / CPI

3.3 MANAGEMENT BY EXCEPTION
EVM provides an organization with the capability of practicing ‘‘management-byexception’’ on its projects. This practice contributes greatly to the efﬁciency and
effectiveness of project management, by allowing managers and others to focus on
project execution and invoke control actions only when and where they are needed.
EVM performance measures, used in conjunction with the project work breakdown
structure (WBS), provide the objective data needed to practice ‘‘management-byexception.’’
Using EVM, an organization can establish acceptable levels of performance for a
project and its work tasks. Variance percentages and efﬁciency indices are most often
used. For instance, an organization may consider a Cost Variance (CV) of plus or
minus 10 percent to be an acceptable range of variance from the project management
plan. In this case, no management action would be taken except when and where a
CV falls outside of this acceptable range. While a negative variance is potentially
problematic, a positive variance may represent an opportunity.
Because EVM occurs ﬁrst at the task level, where the scope, schedule, and cost of
work are planned and controlled, ‘‘management-by-exception’’ also starts at this level.
Managers use EVM performance measures to determine whether action thresholds
have been reached for their tasks and control accounts. And with the use of a work
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breakdown structure, which ties the tasks and control accounts of a project together,
EVM and ‘‘management-by-exception’’ can be used at any level of the project (speciﬁed in the WBS).
While variance and efﬁciency thresholds are commonly used in EVM, trends in the
performance measures for a project can help a project manager decipher or anticipate
a potential performance problem. For instance, a cumulative Cost Performance Index
(CPI) that is within an acceptable range, but has been trending down toward the
efﬁciency threshold for several measurement periods, may be cause for some concern
and prompt an examination of the underlying cause of the trend. If the trend is seen
at the project level, a WBS will enable the manager to ’’drill down’’ to lower levels to
see what underlies the trend.
Graphs of variance and efﬁciency data are helpful tools in performing this kind of
Earned Value analysis. Plotting the CV percentage or the CPI over time, for example,
will indicate their values and show their trends. Computer software, especially some
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developed speciﬁcally for project management and EVM, is capable of producing
such graphs. Box 3-3 outlines other basic kinds of performance management and
reporting displays that are frequently used in EVM. Appendix E provides additional
sources of information on EVM concepts, methods, and practices.
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Chapter 4

Guidance for the Use of Key
EVM Practices
Earned Value Management (EVM) strategically augments good project management
with key practices that facilitate the planning and control of cost and schedule performance. This chapter outlines guiding principles for using these key EVM practices,
which were introduced in Chapter 1. The following outline shows the interdependence
of the fundamental practices of EVM and project management.
● Establish a performance measurement baseline (PMB)
䡩 Decompose work scope to a manageable level
䡩 Assign unambiguous management responsibility
䡩 Develop a time-phased budget for each work task
䡩 Select EV measurement techniques for all tasks
䡩 Maintain integrity of PMB throughout the project.
● Measure and analyze performance against the baseline
䡩 Record resource usage during project execution
䡩 Objectively measure the physical work progress
䡩 Credit earned value according to EV techniques
䡩 Analyze and forecast cost/schedule performance
䡩 Report performance problems and/or take action.

4.1 ESTABLISH A PERFORMANCE MEASUREMENT BASELINE
Decompose Work Scope to a Manageable Level
All project work must be executed, and effective and efﬁcient execution requires
planning and control. Most work scopes are broken down for optimal planning, execution, and control. EVM requires that scope, schedule, and resources (i.e., cost) be
managed as integrated parts of project work. This integration occurs at the task or
activity level where physical work is performed. Work scope (tasks or activities) to
which EVM is applied is grouped into control accounts for integrated management.
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Assign Unambiguous Management Responsibility
All project work must be managed; its execution must be planned and controlled.
Integrated management of work scope, schedule, and cost requires that a single individual or product delivery team be held responsible and accountable for the work
grouped in each control account. An individual or team can be responsible for more
than one control account, but each control account must be managed by only one
control account manager or team.

Develop Time-Phased Budget for Each Work Task
The full scope of work for each task or activity must be scheduled and resourced. This
results in a time-phased budget, which integrates the scope, schedule, and cost for
the work (task or activity). In EVM, these time-phased budgets are the Planned Value
(PV) for the work, and represent its performance measurement baseline (PMB). The
vertical integration of a work breakdown structure (WBS) facilitates aggregation of
these time-phased budgets to higher levels including the control account, the project,
and levels in between.

Select Earned Value Measurement Techniques for All Tasks
In EVM, the progress of all work must be measured. Measuring the amount of work
scope completed is planned at the task level in conjunction with the performance
measurement baseline. An EV technique is selected for each task based on the temporal
and physical qualities of the work. Objective measurement of physical progress on
tasks with tangible outcomes is superior to all other measurements. Subjective assessments of progress are considered inferior. Tasks that can be completed in one progressreporting period require only one measurement and are preferred. Tasks that span
several reporting periods should be measured objectively with milestones representing
intermediate, tangible outcomes.

Maintain Integrity of Performance Measurement Baseline throughout the
Project
The four key practices above are interdependent and should be undertaken in concert
to establish a realistic and durable performance measurement baseline. Once the
baseline is established, its integrity as an integrated measurement tool—relating scope,
schedule, and cost—should be strictly maintained. There are two basic reasons to
change the performance measurement baseline: 1) If the work scope is changed, then
the estimated cost and possibly the schedule will change, and all of these changes
need to be reﬂected in a revised baseline. 2) If poor performance in the past is rendering
the baseline worthless as a tool for measuring present performance, then a revised
baseline may be justiﬁed.

4.2 MEASURE AND ANALYZE PERFORMANCE AGAINST THE BASELINE
Record Resource Usage During Project Execution
In EVM, the costs associated with the performance of work scope must be recorded
on a regular basis. Costs should be measured at the level at which work scope, schedule,
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and cost are integrated in the time-phased budgets of the performance measurement
baseline. The lower the level of cost measurement, the higher the level of rigor at
which cost performance can be managed. If resource usage can be recorded only at
a higher level of work scope, the vertical integration afforded by the project work
breakdown structure will facilitate cost performance management at that higher level.
While monetary costs are the common denominator for resources used on most
projects (and are therefore preferred), some projects—and some tasks within a project—may ﬁnd the use of labor hours or material quantities to be adequate or preferable.

Objectively Measure the Physical Work Progress
EVM strives to objectively measure the physical progress of work. The more this
technique achieves this goal, the better it performs its role of performance management
and the more it contributes to effective project management. Projects vary a lot in
regard to the physical qualities of their work. For example, most construction projects
consist largely of tangible products, which can be readily and directly measured. Many
research projects, however, yield only intangible outcomes until their ﬁnal product
emerges at the end. Although objective measures of physical progress are vastly preferred, some measure of work scope accomplishment, including a subjective assessment of progress, is better than none at all.

Credit Earned Value According to Earned Value Techniques
Physical work progress on tasks is credited in terms of predetermined techniques that
are selected during project planning and are included in the performance measurement plans for the tasks. Adherence to the measurement plans during project execution
assures that assessments of work progress yield earned values that can be compared
with the planned values and the actual costs for the task. It also assures that earned
values are credited in the same measurement units used to establish planned values
and record actual costs (labor hours, material quantities, or their monetary value).

Analyze and Forecast Cost/Schedule Performance
Cost and schedule performance should be measured and analyzed as feasible with
regularity and intensity consistent with project management need including the magnitude of performance risk. Analysis should be progressive and should follow the principle of management by exception. Variance thresholds should be established in the
planning phase and should be used to guide the examination of performance. Tasks
whose performance falls within the prescribed tolerance range should not require
additional scrutiny. However, when performance data at higher levels of the work
breakdown structure are reviewed, caution should be exercised because compensating
good performance can mask poor performance at lower levels. The function of EVM
forecasts is to compare their objective values with management estimates offered by
project delivery team members.

Report Performance Problems and/or Take Action
The goal of EVM is better cost and schedule performance in the accomplishment of
work scope. But performance is not simply a function of execution; it depends also on
the quality of planning and control. EVM data do not reveal the causes of performance.

©2005 Project Management Institute, Four Campus Boulevard, Newtown Square, PA 19073-3299 USA

25

Chapter 4—Guidance for the Use of Key EVM Practices

Project managers and others must decide where the problems lie and what actions
to take or recommend. Poor execution may call for recovery, while poor planning may
call for replanning. It is critical that EVM provide the best possible feedback to those
who must make the decisions and take the actions. Simple metrics alone may not be
enough, especially if decisions and actions appear to be warranted. Patterns and trends
in periodic and cumulative data should be displayed in tables and graphs for review,
and explanations and interpretations should be provided by the managers having that
information and insight.
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Appendix A

Guidelines for a Project
Management Institute
Practice Standard
● Each practice standard provides guidelines on the mechanics (e.g., basics, fundamentals, step-by-step usage guide, how it operates) of some signiﬁcant process
(inputs, tools and techniques, or outputs) that is relevant to a project manager.
● A practice standard does not necessarily mirror the life-cycle phases of many projects. However, an individual practice standard may be applicable to the completion
of one or more phases within a project.
● A practice standard does not necessarily mirror the Knowledge Areas within A
Guide to the Project Management Body of Knowledge (PMBOK威 Guide), although
an individual practice standard will provide sufﬁcient detail and background for
one or more of the inputs, tools and techniques, and/or outputs. Therefore, practice
standards are not required to use the name of any Knowledge Area.
● Each practice standard should include information on what the signiﬁcant process
is and does, why it is signiﬁcant, when it should be performed and, if necessary
for further clariﬁcation, who should perform it.
● Each practice standard should include information that is accepted and applicable
for most projects most of the time within the project management community.
Processes that are generally restricted or applicable to one industry, country, or
companion profession (i.e., an application area) may be included as an appendix
for informational purpose, rather than as part of the practice standard. With strong
support and evidence, an application area-speciﬁc process may be considered as
an extension of a practice standard, in the same manner as extensions to the PMBOK威
Guide are considered.
● Each practice standard will beneﬁt from the inclusion of examples and templates
in the appendices. It is best when such examples or templates include a discussion
of their strengths and weaknesses. To put such a discussion in its appropriate
context, the standard may include a background discussion. The examples and
templates featured should be aligned with the relevant information that appears
in the standard or other appendices.
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● All practice standards will be written in the same general style and format, in
accordance with PMI’s preferred style manual.
● Each practice standard project will assess the need to align with or reference other
practice standards.
● Each practice standard will be consistent with the current edition of the
PMBOK威 Guide.
● Each practice standard is intended to be more prescriptive than the current edition
of the PMBOK威 Guide.
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Evolution of PMI’s Practice
Standard For EVM
Recognizing the need for global guidance on Earned Value Management beyond that
included in A Guide to the Project Management Body of Knowledge (PMBOK威 Guide),
the Project Management Institute (PMI) initiated its second practice standard project
in 2001 and invited the PMI College of Performance Management (PMI-CPM) to
assume a leadership role. PMI-CPM accepted the invitation and agreed to contribute
both knowledge and ﬁnancial resources to help make the project a success. It was
agreed that the PMI-CPM Vice President of Professional Development, Dr. John Singley,
PMP, would serve as Project Manager of PMI’s Practice Standard for Earned Value
Management.
During the ﬁrst year of the project, a project charter was developed, team members
were recruited, and a preliminary draft of the Practice Standard For Earned Value
Management was prepared. The project team was comprised of about 30 PMI members,
most of whom were PMI-CPM members. During that year, the team held several
meetings and working sessions, and by the end of the ﬁrst six months, the team had
developed an outline of the Practice Standard. Small writing teams were formed and
given the charge of preparing the ﬁrst draft. By the end of the year, a preliminary
draft of the Practice Standard was distributed to the whole team for review. A team
meeting was held to gather and discuss recommendations.
Although the outline for the Practice Standard aligned it with the PMBOK威 Guide
and focused its content on those essentials of Earned Value that contribute to good
project management, it was the opinion of most team members reviewing the preliminary draft that it went beyond the guidance provided by the outline and lacked the
desired focus on essentials. The President of PMI-CPM, Mr. Wayne Abba, agreeing
with the team’s assessment of the preliminary draft, presented a compelling recommendation to return to the intent of the outline and align the Practice Standard with
the PMBOK威 Guide. The assembled team members agreed with this objective, but
expressed varying opinions about the ways to achieve Mr. Abba’s recommendation.
The Project Manager decided on a course of action: The two writing teams were
asked to ﬁnish any remaining work on their drafts (without making any major revisions), and submit them to the Project Manager for editing. With the help of an
independent, professional editor, the project team attempted—during the summer
and fall of 2002—to reshape and revise the preliminary draft of the Practice Standard.
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The results of this effort were not satisfactory; the edited Practice Standard appeared
to mimic the structure and content of the PMBOK威 Guide. It became apparent that
a different approach was required.
At about this same time, the Practice Standard project team began to grow signiﬁcantly, adding many new members who wanted to contribute to the development of
the Practice Standard. (By February 2003, the end of the second year of the project,
the team had grown to about 80 members; during the course of the project’s third
year, team membership peaked at about 145 individuals.) On the recommendation of
the PMI Standards Program Manager, Mr. Steve Fahrenkrog, the Project Manager of
the Practice Standard prepared an article for the March 2003 issue of PMI Today. This
article reafﬁrmed PMI’s vision for the Practice Standard and renewed the project
team’s commitment to realizing this vision.
To meet the challenge of writing a standard containing universal guidance for a
global community of project management practitioners, a new and different approach
was adopted: the Project Manager hired a ghost writer to prepare a series of drafts
that the more than 100 members on the project team would each review. Capitalizing
on the expert knowledge captured in the earlier drafts of the Practice Standard, the
writer composed a rough draft and distributed it—in June 2003—to the project team
for review. Comments and recommendations were collected from the project team’s
members. The writer revised the draft Practice Standard to reﬂect accepted recommendations; the Project Manager distributed this revised draft—in August 2003—to the
project team for review. This process was repeated four times. The third draft, completed in October 2003, was submitted to the PMI Standards Program Team.
The third draft of the Practice Standard was revised by the writer to incorporate
recommendations of the PMI Standards Program Team, as well as recommendations
from the Practice Standard Project Team (which, as noted earlier, had expanded to
include about 145 members). Throughout the entire review-revise process, a concerted
effort was made to stand by the vision for the Practice Standard and to focus on
providing universal guidance for a global audience. In early January 2004, the Project
Manager submitted to PMI for publication as an exposure draft, a fourth, 30-pagelong draft of the new Practice Standard. In February 2004, PMI posted the new draft
Practice Standard on its Web site for a 60-day period of review by the project management community. PMI invited reviewers to submit their recommendations.
The exposure process, which included special invitations to independent Earned
Value Management experts (who had not participated in the Practice Standard project),
yielded 280 recommendations. Four small project teams were formed to help with the
process of adjudicating the recommendations. During the summer and fall of 2004,
the Standard’s Project Manager and writer used accepted recommendations to revise
the exposure draft into the ﬁnal draft of the Practice Standard. In October 2004, the
Project Manager submitted the ﬁnal draft to PMI for publication.
From the beginning of the project to its end, PMI has recognized its challenge of
developing the Practice Standard for Earned Value Management to provide project
management practitioners with a better focus on the essentials of Earned Value Management that apply to most projects most of the time. The best-known practice of
Earned Value Management matured over a period of 30 years in the United States
and allied countries through its application on large defense systems contracts. Most
of the literature on Earned Value Management and most of its professionally active
community is grounded in that experience. Guidance for the practice of Earned Value
Management, written and followed by that community, is comprehensive project
management guidance with Earned Value seamlessly incorporated. PMI’s challenge
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in writing this Practice Standard has been to transcend that experience, extract the
essence of Earned Value, and align it with the PMBOK威 Guide, so that it applies to
most projects most of the time. PMI believes that it has been successful, and it hopes
that you agree.
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Contributors and Reviewers of
the Practice Standard for Earned
Value Management
C.1 PRACTICE STANDARD FOR EARNED VALUE MANAGEMENT
PROJECT CORE TEAM
The following individuals served as members and were contributors of text or concepts,
and as Co-Leaders within the Project Core Team (PCT):
John Singley, PhD, PMP, Project Manager
Wayne F. Abba
Henry F. Garcia
James J. Gasbarro
Michael Hatﬁeld, PMP
Eleanor Haupt
James T. Heires
George H. Hopman
Grace Li, PMP
Susan M. MacAndrew, PMP
William J. Moore
Jerry L. Partridge, PMP
Paul Solomon, PMP
Pamela Stevenson, PMP
Laurence A. Stone
Ray W. Stratton, PMP
George R. Stumpf, PE
Patrick Weaver, PMP
Tammo T. Wilkens, PMP
James Wrisley

©2005 Project Management Institute, Four Campus Boulevard, Newtown Square, PA 19073-3299 USA

33

Appendix C—Contributors and Reviewers of the Practice Standard for Earned Value Management

C.2 PRACTICE STANDARD FOR EARNED VALUE MANAGEMENT
PROJECT CONTRIBUTORS
In addition to those listed above, the following Practice Standard for Earned Value
Management Project Team Members were contributors of text or concepts, or provided
recommendations on drafts of the Practice Standard for Earned Value Management:
Keith Adams
Dinesh Shenoy Kudige, PMP
Carolos Alvarado, PMP
William B. Kuffner, PMP
Heather R. Austin, PMP
Grant D. Lawes, PMP
Ramanan Balakrishna
Guilherme Lima, PMP
Aimee E. Bickers, PMP
Marilyn S. McCauley
William A. Brantley, PMP
Fred H. Martin, PMP
Michael Brennan, PMP
Jon Mihalic, PMP
Tom Butcher
Brian P. Miller, PMP
John P. Buziak
Takeshi Nishi
Richard Carpendale
Shawn Nisenboim, PMP
Lloyd L. Carter
Linda Nobel
Eric Christoph
Toru Nohzawa, PMP
Anita Cukr, PMP
Carlo Notari, PMP
Robert L. Cutler, PMP
Per Nylander, PMP
Peter Deacon, PMP
David J. Oberg, PMP
Alfred S. DeLucia
Enyinna C. Okorafor, PMP
Charlotte DiCenzo
Ranjit R. Pradhan, PMP
John Dreyer
Girish Raghavan, PMP
Raphael M. Dua
Uday Rangaswamy, PMP
Edward Farkas, PMP
Raju (Narsing V.N.) Rao, PMP
Rocky Galletta
Jennifer A. Read, PMP
Leon S. Green, PMP
Nicholas F. Russo
William W. Gundrum, PMP
Seymour Samuels
Bernard A. Homes, PMP
Nancy Slater, PMP
Srinivas Iyengar
Harry I. Sparrow
Huda Juma, PMP
Rikard Stadler, PMP
Aadham G. Junaidallah
Patricia A.Tisone
Carl Karshagen, PMP
David M. Treacy
Amit Kaul
Lien B. Vu, PMP
Sung-Kyum Kim, PMP
Lucia Wong
Terry Koch, PMP
Thomas Wuttke, PMP
Prasad S. Kodukula, PMP

C.3 PRACTICE STANDARD FOR EARNED VALUE MANAGEMENT
PROJECT TEAM MEMBERS
In addition to those listed above, the following Practice Standard for Earned Value
Management Project Team Members performed reviews of drafts of the Practice Standard for Earned Value Management:
Yassir Thiab Afaneh, PMP
Takahiko Kuki, PMP
Stephane Jean Albecq
Lee R. Lambert, PMP
Rey A. Aquino, PMP
Craig Letavec, PMP
Rodrigo Ariza, PMP
Robert Matthams, PMP
Mohammed Aziz, PMP
James McGee
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Vikas Bakshi
Michael Blankenstein, PMP
Nimish Bodalia, PMP
Thomas D. Burford, PMP
Gustavo A. Carnero
Ken Chew, PMP
Anthony Corridore, PMP
Darren Dalcher
Chayan Dasgupta, PMP
Segundino de La Fuente
Anderson C. de Menezes
Alphonso Dinson, PMP
Meri Duncanson
Gregory W. Ennis
Geraldo Julio Filho
Carolyn Francis, PMP
Fred Galione
Rajeev Gard, PMP
William Green, PMP
Rakesh Gupta, PMP
Mary Hogue, PMP
Fredrik Holm, PMP
Matthew Hurly, PMP
Muhammad Ilyas
Iris Wang
Aamir Jelani
Kriste Jordan, PMP
Nitin A. Joshi
Dilip K. Kajgaonkar, PMP
Slava Khusid

Marissa Mearns
Nimsih Mehta
Carolyn Melvin
Myles D. Miller
Garapati Nageshbabu, PMP
Takeshi Nishi
Morgan Norris
Christopher Pillow, PMP
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Additional Sources of
Information
This standard focuses on the fundamentals of Earned Value Management that can be
applied to most projects most of the time. It does not address speciﬁcs that apply
only to particular situations, such as government contracts—with the budgeting,
accounting, and reporting requirements common to these contracts. This standard
also avoids describing concepts, methods, and practices that are commonly considered
to be central to project management, such as scoping and scheduling—except when
these vary to enable the use of Earned Value Management. Readers are encouraged
to pursue the subject of Earned Value Management beyond the fundamentals presented in this standard. To facilitate and encourage further study, PMI offers its readers
the following basic guide to additional sources.

Publications
To learn about project management in general, PMI recommends:
● Project Management Institute. (2004). A guide to the project management body of
knowledge (3rd ed.). Newtown Square, PA: Project Management Institute.
To acquire details on the subject of the work breakdown structure, PMI suggests:
● Project Management Institute. (2002). PMI practice standard for work breakdown
structures. Newtown Square, PA: Project Management Institute.
PMI commissioned reviews of the following books on Earned Value, which appear in
Appendix E:
● Fleming, Q. W., & Koppelman, J. M. (2000). Earned value project management (2nd
ed.) Upper Darby, PA: Project Management Institute.
● Humphreys & Associates, Inc. (2002). Project management using earned value.
● Kemps, R. R. (2000). Fundamentals of project performance measurement.
● Lambert, L. R., & Lambert, E. (2000). Project management: The commonsense
approach. Columbus, OH: LCG Publishing.
Other available standards and guides include:
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● American National Standards Institute/Electronic Industries Alliance. (1998). Earned
value management systems. Arlington, VA: Electronic Industries Alliance. (ANSIEIA-748-98)
● Earned Value Management Committee, Council of Standards Australia. (2003). Project performance measurement using earned value. Sydney: Standards Australia International, LTD. (AS4817)
● The Association for Project Management. (2002). Earned value management APM
guideline for the UK. Buckinghamshire, UK: The Association for Project Management.
An extensive bibliography on Earned Value is available at this Web site:
● http://www.suu.edu/faculty/christensend/ev-bib.html

Organizations
The following organizations are recommended sources of information:
● The Project Management Institute (PMI)
http://www.pmi.org/info/default.asp
● The PMI College of Performance Management
http://www.pmi-cpm.org/
● The PMI College of Scheduling
http://www.pmicos.org/

Education and Training
For opportunities in this area, consult the organizations above and the PMI R.E.P. Program:
● http://www.pmi.org/info/PDC REPOverviewFile.asp?nav⳱0406
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Reviews of Selected Books
on EVM
The following information lists PMI-commissioned reviews of books on Earned Value
Management (EVM):
● Fleming, Q. W., & Koppelman, J. M. (2000). Earned value project management (2nd
ed.). Upper Darby, PA: Project Management Institute.
● Humphreys & Associates, Inc. (2002). Project management using earned value.
Orange, CA: Humphreys & Associates, Inc.
● Kemps, R. R. (2000). Fundamentals of project performance measurement. Orange,
CA: Humphreys & Associates, Inc.
● Lambert, L. R., & Lambert, E. (2000). Project management: The commonsense
approach. Columbus, OH: LCG Publishing.

Earned Value Project Management, Second Edition
by Quentin W. Fleming and Joel M. Koppelman
Project Management Institute, 2000, ISBN: 1-880410-27-3, paperback, 224 pp.
Reviewed by Kenneth H. Rose, PMP, Book Review Editor, Project Management Journal
Earned Value Management is a simple, powerful technique for measuring project
performance and projecting ﬁnal results that is often overlooked or even avoided by
project managers. It is required on many government contracts; but its historically
arcane and ponderous terminology has made it almost an anathema in commercial
contexts. In their updated second edition of Earned Value Project Management, Quentin W. Fleming and Joel M. Koppelman address the beneﬁts of Earned Value Management in a way intended to simplify application processes and make it accessible to
the masses.
The book begins with an illuminating Once upon a time. . . story about a project
manager facing a challenging task. The scenario will seem familiar to many readers.
So much so, in fact, that readers will ﬁnd it hard to miss the beneﬁcial role of Earned
Value Management in achieving project goals. This opening approach — different
from a dry recitation of facts and ﬁgures — does much to bring readers on board
and provides a performance-based reason for careful study of what follows.

©2005 Project Management Institute, Four Campus Boulevard, Newtown Square, PA 19073-3299 USA

39

Appendix E—Reviews of Selected Books on EVM

Thankfully, this book is not yet another listing of almost identical formulas and
acronyms to be memorized by obedient readers. First, the gobbledygook acronyms
of times past have been replaced by the more contemporary and user-friendly terms
of planned value, earned value, and actual cost. (Though in some places, the authors
use both old and new terminology, probably as a means of transition for experienced
readers.) These authors seem to strive for establishing a common understanding and
disclosing concepts and goals, an approach that allows the formulas they discuss to
clearly take shape in the reader’s mind.
The authors make a strong case for the need for Earned Value Management by
describing a commonly used evaluation device, the spending plan. A typical spending
plan compares budget to actual expenditures, but does not offer a clue about the
actual work that was accomplished as compared to what should have been accomplished. This is the essence of Earned Value Management: a three-way comparison
showing work to be done (in terms of expected cost), actual work completed (in terms
of expected cost), and actual work completed (in terms of actual cost). These three
data elements allow a project manager to determine variances in both schedule and
cost and to make reasonable estimates of schedule and cost at completion.
Fleming and Koppelman offer ten basic beneﬁts of employing Earned Value Management. They then use these as a foundation for developing a simpliﬁed form and
approach that may be integrated with other, traditional tools. They show that a work
breakdown structure (WBS) is essential for deﬁning tasks and managing scope. This
leads naturally to planning and scheduling, also essential for effective application of
the technique. A third step, estimating and allocating resources, allows completion of
detailed control accounts (formerly known as cost accounts), which are a distinguishing
mark of an Earned Value Management system. This information forms the foundation
of the project baseline, against which all future performance will be measured.
Quantifying subsequent work in baseline dollars and then calculating the cost of
that work allows a project manager to gauge progress against planned schedule and
planned cost. This information is far more meaningful and valuable than that found
in a typical spending plan. The authors describe eight different methods for measuring
performance using earned value methods. Control account plans are an essential
element in Earned Value Management and the authors provide as examples speciﬁc
information related to high technology, architectural, and software projects.
This book brims with practical guidance and advice. For example, the authors state
that cost performance tends to remain stable after 15–20 percent of the project is
complete. They show that the schedule performance index (SPI) is important during
early project phases, less important closer to completion. They also note that CPI
should be watched more closely than SPI because negative positions are more difﬁcult
to correct; cost overruns can be improved, but usually not fully recovered. The authors
also address the forecasting of ﬁnal costs and schedule results, doing so in a discussion
on the three critical factors that inﬂuence project performance outcomes.
While Earned Value Management may be essential—or even required—for large
cost-reimbursement contracts, its full and formal requirements are not necessary in
smaller or ﬁrm-ﬁxed price agreements where its beneﬁts should not go untapped.
The book closes with 10 basic steps for applying Earned Value Management in just
about any project environment.
Earned Value Project Management does not, by the authors’ own declaration, offer
anything really new. Rather, it examines an existing technique and transforms it into
something more user-friendly—something more useful to those who need it. It is a
basic resource—perhaps even the best currently available—that will beneﬁt all project
management professionals.
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Project Management Using Earned Value
Humphreys & Associates, Inc.
Humphreys & Associates, Inc., 2002, ISBN: 0970861400, hardcover, 926 pp.
Reviewed by Kenneth H. Rose, PMP, Book Review Editor, Project Management Journal
Earned Value Management is a subject that often receives stand-alone treatment
in either a brief book or a separate chapter in a larger text. Humphreys & Associates,
a project and program management consulting ﬁrm in Orange, CA, USA, takes a
different approach in their massive Project Management Using Earned Value. The book
provides a comprehensive, whole-cloth view of project management with earned value
woven into the fabric, showing how earned value is an integrated part of good project
management, not an appliqué to be pasted on when needed or convenient.
‘‘Massive’’ is an understatement. The book is formidable: 8.5⳯11-inch format,
almost 2 inches thick, and weighing in at 6 pounds. It is more suited to library shelves
than the desks or briefcases of busy project managers. But its cumbersome size shrinks
to irrelevance when readers ﬁrst open it and discover its immense value.
The book is designed as an instructional aid, probably more for hands-on seminars
than formal academic settings. Text is written in a direct, speak-to-the-reader style
that makes complex topics comfortable and easy to understand. Each chapter ends
with a series of review questions and a parallel series of true-false questions. Both
are useful. The former allows exploration and tests deep understanding; the latter
emphasizes single points of information that should be assimilated and retained.
Solutions appear at the end of the book in a section that provides brief discussion of
the review questions and correct information for the ‘‘false’’ questions.
The book’s 39 chapters are divided into ﬁve parts. Part 1 comprises ﬁve chapters
that introduce the concept of earned value and describe the WBS and its role as the
foundation of Earned Value Management; it also links risk, organizational responsibilities, and work teams. Readers will immediately see that this is not a descriptive text
that aims to tell them about earned value. It is an immersion text that enables readers
to experience earned value through a rich collection of case studies.
The individual case studies—44 in all—are not toy scenarios created to ﬁt the text,
but rather real-world examples from consulting experience. The documents and data
will have a familiar feel to many readers as they arise from general practice, not from
an individual author’s personal view. Case studies are challenging and sometimes
complex. The publisher offers complete solutions on its Web site, providing individual
PDF ﬁles and a zip ﬁle of the collected set that may be downloaded as readers choose.
Part 1 introduces a ﬂowchart of a 15-step process for earned value project management. The chart reappears throughout the book as a graphic guide to readers that
shows where they are in the process as they progress through the technical information.
Each of the ﬁve parts ends with a quiz of variable length that reinforces learning.
Answers to quiz questions are also provided in the back of the book.
Comprising 15 chapters, part 2, ‘‘Scheduling,’’ is the longest in the book. The
overall length reﬂects the critical role of scheduling in project planning. The number
of chapters reﬂects the publisher’s wise design that focuses on the chapter as the
basic unit of organization for major teaching points. Readers will encounter bite-size
elements that are easily taken in and logically linked to each other. Textbook discussions on scheduling often get cut short—several pages of explanation, a couple of
diagrams, and then on to the next topic. Not so here. Readers march through almost
300 pages of progressive concepts and case studies that address not only the usual
basics, but also the practical procedures that make things work.
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Part 3 presents the estimating process in eight chapters. Readers will not miss the
importance of this critical step to Earned Value Management. A realistic estimate is
the foundation of successful Earned Value Management—the data element that, when
added to the equation, makes sense of traditional comparisons of budgeted to actual
costs. The case studies are particularly useful in clarifying what otherwise might be
‘‘smoke-and-mirrors’’ in an often theoretical discussion.
Earned value methods are the focus of part 4. The discussion begins with the usual
disclosure of the shortcomings of the budget-actuals approach. A following, simple
example of building a brick wall makes clear the superiority of the earned value
approach. This is where most books stop, leaving the reader to ﬁgure out exactly what
to do next. But here, it is only the beginning. Readers move through the mineﬁelds
of measuring accomplishments, establishing performance measurement baselines,
collecting actual cost data, analyzing data, and taking corrective actions. Safely through,
readers will feel conﬁdent that they can determine when and how to apply Earned
Value Management in their projects. To guide readers in the ﬁnal step of application,
part 5 addresses implementation as a single chapter and case study.
Project management is not easy. Success depends on many factors, including realistic schedules, accurate cost estimates, and well understood risks. In addition, success
depends on effectively measuring work progress. Project Management Using Earned
Value provides the means to acquire this ability and apply it in the project world.

Fundamentals of Project Performance Measurement, Fourth Edition
By Robert R. Kemps, updated by Gary C. Humphreys
Humphreys & Associates, Inc., 2004, ISBN: 0912495219, hardcover, 129 pp.
Reviewed by Kenneth H. Rose, PMP, Book Review Editor, Project Management Journal
Earned Value Management is not the center of the universe. Though it may seem
so from all the hype in project management literature, it is just a part—albeit an
important one—of a larger whole. Robert R. Kemps makes this clear in Fundamentals
of Project Performance Measurement, ﬁrst published in 1996 and now it its fourth
updated edition.
What Kemps makes clear is that measuring project performance is a complex task
involving many interrelated and progressive steps. Earned Value Management is a
powerful, essential element, but it is not an end in itself. Other books discuss earned
value in glorious detail. Kemps weaves it into a broader discussion that focuses on
concepts rather than formulas. It is earned value without the onerous acronyms.
Kemps begins by describing performance measurement as a method for comparing
actual performance to a baseline plan. He shows the typical chart that compares actual
costs to the approved budget and points out the inherent shortsightedness of this
view. This is one of the rare occasions where he uses the terms and acronyms for
budgeted cost of work scheduled, budgeted cost of work performed, and actual cost
of work performed. Having established, in a traditional way, the need for a different
method of measurement, Kemps proceeds in a nontraditional way, eschewing the
how-to formulas in favor of a better understanding of what to do and why.
Understanding the full scope of the project is the ﬁrst step toward effective performance measurement. Kemps describes the work breakdown structure as a means of
deﬁning project work and, once completed, a framework for integrating management
subsystems and accumulating performance information. Linking this to an organiza-
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tional breakdown structure is an essential step — and one that must be carefully
performed — that produces control accounts, the basic level of work measurement.
At this point in the book, readers will probably have noticed another standout
feature of Kemps approach: the ease with which the information may be taken in.
Kemps lays out a step-by-step journey in brief chapters that address a single subject.
In addition, his writing style is simple and direct. Satisﬁed readers may well wonder
why all books are not written this way.
Moving forward with scheduling and budgeting, Kemps emphasizes the importance
of vertical and horizontal traceability; that is, the linkage of scheduled tasks from top
to bottom and from beginning to end. In the budgeting discussion, readers should
note the deﬁnition of management reserve. This term seems not to have a universal
meaning in project management literature. Readers should be aware of the way Kemps
uses it.
While establishing the project baseline is a difﬁcult and time-consuming task, it is
also a critical step in gaining a realistic view of what lies ahead. Kemps cautions readers
about external budgeting decisions made without regard to their effect on individual
projects: these often lead to much grief in schedule slippage and cost overruns.
Although detailed planning produces work packages (a deﬁned task or set of tasks
that have a completed product or end result), the author points out that this not
always that simple. Work packages may encompass a variety of time spans. Some
work, such as general project management, may not be amenable to packaging. Such
work must be captured by either separate level-of-effort accounting or apportioning
to affected work packages.
‘‘The key to performance measurement is the objective assessment of work in
progress,’’ (p. 43) says the author in the beginning of his discussion on earned value.
He describes the difﬁculties associated with measuring work of different kinds and
different durations, of reinforcing the role of control accounts, work packages, accounting systems, and data collection in achieving meaning measures.
Chapter 11, ‘‘Estimating Cost at Completion,’’ stands out as being centrally important. Kemps emphasizes that cost estimates must not be structured to ﬁt some predetermined, politically saleable number. Now, earned value arises as a comprehensive
method for measuring progress. The author also points out that the numbers resulting
from earned value analysis are not sacrosanct. Rather, they should be used as a sanity
check within wider consideration of other types of estimates.
Since projects are not carved in stone when initial planning is complete, Kemps
reminds readers that change—both internally and externally generated—is inevitable.
Changes, he explains, must be managed and baselines must be adjusted to avoid
downstream surprises, adding that maintaining the baseline is probably the most
difﬁcult aspect of performance measurement. Kemps suggests that measuring performance against a goal rather than a total authorized budget may be a more practical
approach, if the customer agrees.
Kemps addresses the matter of external reporting in some detail. His view that work
breakdown structures generally expand at a one-to-six rate is a helpful heuristic in
determining the level of reporting. A level too low may result in so much variance
analysis and so much time required for explanations that the process encumbers
rather than enables management. Kemps suggests reports in column format, different
from the S-curves usually encountered in project management literature. He also
suggests a baseline report that will disclose any rubber baseline problems—those
baseline adjustments that result from using future funds to solve current problems.
The author also discusses the more usual S-curve reports, but ties in two others:
one for showing cost and schedule variance trends, and one for showing actual versus
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projected performance. Kemps wraps things up in a ﬁnal chapter that reviews the
U.S. Department of Defense’s Earned Value Management Systems Guidelines.
Fundamentals of Project Performance Measurement delivers exactly what its title
describes. It is not a collection of acronyms and formulas. It is a logically progressive
presentation of concepts and offers a general approach. Before applying speciﬁc
earned value techniques, readers should understand what these techniques are all
about. This book is the place to start.

Project Management: The CommonSense Approach: Using Earned Value to Balance
the Triple Constraint
By Lee R. Lambert and Erin Lambert
LCG Publishing, 2000, ISBN: 0962639788, paperback, 136 pp.
Reviewed by Kenneth H. Rose, PMP, Book Review Editor, Project Management Journal
For many, Earned Value Management can be a matter of great mystery. New concepts and obscure formulas tumble together in an avalanche of acronyms. Lee and
Erin Lambert have brought a welcome degree of clarity and simplicity to this topic in
their brief book Project Management: The CommonSense Approach.
This dandy little book is appropriately subtitled, Using Earned Value to Balance the
Triple Constraint. Simple and direct, brief and to the point, the book takes readers
right to the heart of Earned Value Management. It shows readers how a few simple
calculations can disclose project actual status and overcome the inaccuracies or exaggerations of a more subjective approach.
While the calculations may be simple, the foundation is not. Successful application
of Earned Value Management depends on careful planning and controlled implementation, all based on complete understanding of the concepts. The authors give considerable attention to the necessary foundation before providing the formulas.
This highly readable book follows a bullet point format with information in concise
statements that readers may easily grasp. Cartoons, sprinkled liberally throughout the
text, illuminate key points and provide a bit of levity to what otherwise could be a
deadly dull subject. A recurring cartoon character heralds the delivery of ‘‘Common
Sense’’—short, pithy paragraphs that present basic truths to be remembered and
applied.
Readers learn early that Earned Value Management begins with project planning. It
cannot be tagged on to a project midstream; it must be an integral part of requirements
deﬁnition, planning, and data gathering. Readers also learn the key role played by
control accounts, something the authors reinforce throughout the text.
But control accounts do not stand alone. Work packages are the discrete, well
deﬁned work elements that are the basis for measurement and the source of essential
data. The book includes a couple of clear graphics that display the relationships and
roles of work packages and control accounts.
In the early part of the book, the authors wisely chose to introduce the concepts
and deﬁne the terms in general language without the appearance of the associated
formulas. This approach allows readers to get the concepts before they have to deal
with the math.
Work authorization and ﬂow is a critical factor in managing control accounts, but
it is an end-of-line process. The authors show the whole picture, starting right at the
top, so that readers will understand the larger context of Earned Value Management.
One of the ﬁrst points of ‘‘Common Sense’’ gently warns readers to adopt good
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planning and accurate progress measuring techniques. Other, more subjective techniques will not release the full potential of Earned Value Management. A discussion
of budgets and cost accumulation completes the review of essential elements.
Performance measurement is the thorny subject in any earned value implementation. This is where the smoke and mirrors usually appear. The book describes several
different methods for determining work completion status. Some are simple, some
complex. The authors suggest an innovative approach that may be applied to projects
with a high research component, bringing the beneﬁts of Earned Value Management
to an area where it has been historically ignored.
Data from performance measurement lead to variances—differences between what
was planned and what was done. This is the focus of Earned Value Management. The
authors give examples and explain a variety of conditions that may be of interest or
concern to project managers. Another ‘‘Common Sense’’ point comes in to advise
readers to evaluate earned value data in the context of the project network diagram.
Schedule variances off the critical path may indicate a proper use of ﬂoat, not a
performance problem.
Finally, the formulas appear. Because of all the preparation, they come in as a
natural next step, not a new source of anxiety and confusion. Readers may well wonder
what all the fuss was about. At this point, it all seems pretty straightforward. One last
bit of ‘‘Common Sense’’ reminds readers that materials accounting can be a source
of disconnect in Earned Value Management. The authors provide several options for
materials accounting that will meet various project situations.
In closing the book, the authors make the point that training is essential and that
it should be applied near the time of use and consider actual project data if possible.
They also provide an extensive discussion on selecting project software that may be
something of a non sequitur but still generally useful. Of certain value is the appendix
of guidelines for applying Earned Value Management. It gives readers a practical
framework for using what they have learned.
Earned Value Management: The CommonSense Approach may not be the most
impressive looking book on the shelf. It won’t win any prizes for weight or number
of pages. It offers something more important. Its brevity and unique approach provide
a degree of value matched by few others. If you are just starting Earned Value Management, start here. If you are midstream in implementation, read this book, digest its
contents, and you may ﬁnd some simple solutions to problems that have been blocking
your way.
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Glossary
Actual Cost (AC). Total costs actually incurred and recorded in accomplishing work performed during
a given time period. (Note: The PMBOK威 Guide deﬁnition for this term is broader and more
inclusive in that it applies beyond the scope of the Practice Standard for Earned Value
Management.)
Actual Cost of Work Performed (ACWP). See Actual Cost (AC).
Apportioned Effort (AE). Effort applied to project work that is not readily divisible into discrete efforts
for that work, but which is related in direct proportion to measurable discrete work efforts.
Contrast with Discrete Effort.
Budget at Completion (BAC). The sum of all the budgets established for the work to be performed
on the project. The total planned value for the project. (Note: The PMBOK威 Guide deﬁnition
for this term is broader and more inclusive in that it applies beyond the scope of the Practice
Standard for Earned Value Management.)
Budgeted Cost of Work Performed (BCWP). See Earned Value (EV).
Budgeted Cost of Work Scheduled (BCWS). See Planned Value (PV).
Control Account. A management control point where scope, budget (resource plans), actual cost,
and schedule are integrated and compared to earned value for performance measurement.
Control accounts are placed at selected management points (speciﬁc components at selected
levels) of the work breakdown structure. (Note: The PMBOK威 Guide deﬁnition for this term is
broader and more inclusive in that it applies beyond the scope of the Practice Standard for
Earned Value Management.)
Cost Performance Index (CPI). A measure of cost efﬁciency on a project. It is the ratio of earned
value (EV) to actual costs (AC). CPI ⳱ EV divided by AC. A value equal to or greater than one
indicates a favorable condition and a value less than one indicates an unfavorable condition.
Cost Variance (CV). A measure of cost performance on a project. It is the algebraic difference
between earned value (EV) and actual cost (AC). CV ⳱ EV minus AC. A positive value indicates
a favorable condition and a negative value indicates an unfavorable condition.
Discrete Effort. Work effort that is separate, distinct, and related to the completion of speciﬁc end
products or services, and that can be directly planned and measured. (Note: The PMBOK威
Guide deﬁnition for this term is broader and more inclusive in that it applies beyond the scope
of the Practice Standard for Earned Value Management.)
Earned Value (EV). The value of work performed expressed in terms of the budget assigned to that
work. Also referred to as the Budgeted Cost of Work Performed (BCWP). (Note: The PMBOK威
Guide deﬁnition for this term is broader and more inclusive in that it applies beyond the scope
of the Practice Standard for Earned Value Management.)
Earned Value Technique (EVT). A technique or method for measuring the performance of work, and
used to establish the performance measurement baseline (PMB). (Note: The PMBOK威 Guide
deﬁnition for this term is broader and more inclusive in that it applies beyond the scope of
the Practice Standard for Earned Value Management.)
Estimate at Completion (EAC). The expected total cost of completing project work. EAC is equal to
the actual cost (AC) plus the estimate to complete (ETC) for all of the remaining work. The
EAC may be calculated based on performance to date or estimated by the project team based
on other factors. (Note: The PMBOK威 Guide deﬁnition for this term is broader and more
inclusive in that it applies beyond the scope of the Practice Standard for Earned Value
Management.)
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Estimate to Complete (ETC). The estimated cost of completing the remaining work. (Note: The
PMBOK威 Guide deﬁnition for this term is broader and more inclusive in that it applies beyond
the scope of the Practice Standard for Earned Value Management.)
Level of Effort (LOE). Support-type activity (e.g., seller or customer liaison, project cost accounting,
project management), which does not produce deﬁnitive end products. (Note: The PMBOK威
Guide deﬁnition for this term is broader and more inclusive in that it applies beyond the scope
of the Practice Standard for Earned Value Management.)
Management by Exception. A management technique that emphasizes attention to performance
behavior that falls outside of some predetermined range of normal or expected outcomes.
This technique is characterized by containment and conservatism.
Organizational Breakdown Structure (OBS). A hierarchically organized depiction of the project organization arranged so as to relate the work to the performing organizational units. (Sometimes
OBS is written as Organization Breakdown Structure with the same deﬁnition.) (Note: The
PMBOK威 Guide deﬁnition for this term is broader and more inclusive in that it applies beyond
the scope of the Practice Standard for Earned Value Management.)
Performance Measurement Baseline (PMB). An approved, integrated scope-schedule-cost plan
for the project work against which project execution is compared to measure and manage
performance. (Note: The PMBOK威 Guide deﬁnition for this term is broader and more inclusive
in that it applies beyond the scope of the Practice Standard for Earned Value Management.)
Physical Work Progress. The amount of work physically completed on the project or task. This may
be different from the amount of effort or money expended on the project or task. Predetermined
techniques of claiming physical work progress that were selected during project planning are
used to credit Earned Value when work is partially complete at the time of progress reporting.
Planned Value (PV). The authorized budget assigned to the scheduled work to be accomplished.
Also referred to as the budgeted cost of work scheduled (BCWS). (Note: The PMBOK威 Guide
deﬁnition for this term is broader and more inclusive in that it applies beyond the scope of
the Practice Standard for Earned Value Management.)
Responsibility Assignment Matrix (RAM). A structure that relates the project organizational breakdown structure to the work breakdown structure to help ensure that each component of the
project’s scope of work is assigned to a responsible person/team.
Schedule Performance Index (SPI). A measure of schedule efﬁciency on a project. It is the ratio of
earned value (EV) to planned value (PV). The SPI ⳱ EV divided by PV. An SPI equal to or
greater than one indicates a favorable condition and a value of less than one indicates an
unfavorable condition.
Schedule Variance (SV). A measure of schedule performance on a project. It is the algebraic
difference between the earned value (EV) and the planned value (PV). SV ⳱ EV minus PV.
(Note: The PMBOK威 Guide deﬁnition for this term is broader and more inclusive in that it
applies beyond the scope of the Practice Standard for Earned Value Management.
S-Curve. Graphic display of cumulative costs, labor hours, percentage of work, or other quantities,
plotted against time. Used to depict Planned Value, Earned Value, and Actual Cost of project
work. (Note: The PMBOK威 Guide deﬁnition for this term is broader and more inclusive in that
it applies beyond the scope of the Practice Standard for Earned Value Management.)
Time-Phase Budget. A project budget that identiﬁes how much money or labor is to be expended
on each task for each time period (e.g., month) in the project schedule (see Planned Value).
To-Complete Performance Index (TCPI). The calculated projection of cost performance that must
be achieved on remaining work to meet a speciﬁed goal, such as the BAC or the management
EAC. For example: To-Complete Performance Index ⳱ (remaining work) / (budget remaining)
⳱ (BAC ⳮ EV) / (BAC ⳮ AC).
Variance at Completion (VAC). The difference between the total budget assigned to a project
(BAC) and the total cost estimate at completion (EAC). Variance at Completion ⳱ Budget
at Completion ⳮ Estimate at Completion. It represents the amount of expected overrun
or underrun.
Variance Threshold. A predetermined range of normal outcomes that is determined during the
planning process and sets the boundaries within which the team practices management
by exception.
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because it helps objectively and succinctly identify where a project is and where it is
going. The methodology incorporates project scope, schedule and costs, and the process
is applicable across many Knowledge Areas and Process Groups.
Practice Standard for Earned Value Management expands the available resources on
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