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EVM Mechanics Meet Art and Experience 
at Conference Training

Amanda Mitchell
What is the best way to engage both 
beginners and seasoned project man-
agers in Earned Value Management 
(EVM)? Training! And not just any kind 
of training. EVM training that is global — 
not specific to a government agency, 
a particular company, or even a cer-
tain country. The EVM Community of 
Practice is dedicated to training with 
broad and diverse materials, students, 
and instructors.

EVM: Mechanics and Art
As a charter member of the orig-
inal Performance Management 
Association (predecessor of College 
of Performance Management and the 
EVM Community of Practice), Joe 
Houser (Lead on Training) has definite 
opinions on the art of EVM:
“Quentin Fleming and I were the first 
to organize the training program at the 
conferences. Our goal was to make 
the training diverse. Sure, we want-

ed to show the mechanics of EVM, but 
we wanted to highIight the nuances 
that make EVM an art. Other programs 
teach how specific organizations do 
their specific brand of EVM. Our train-
ing is all about the art of applying the 
mechanics of EVM to any student’s 
specific set of circumstances. No other 
training program does that!”
I got the opportunity to interview 
Joe after the success of EVM World 
2011, and we discussed what makes 
EVM Community of Practice training 
special.

Setting the Standard for 
EVM Training

MN Question: How has the training at 
EVM Community of Practice confer-
ences moved it to the forefront of EVM 
training?

Joe Houser Answer: PMI is the gold 
standard for program management 
processes, methods, and practices. 
EVM is the gold standard for tools 
within the program management 
process. Our Community of Practice 
is positioned to integrate EVM into 
program management processes, 
methods, and techniques to improve 
the probability of achieving program 
technical goals on schedule and within 
budget. The EVM community has 
struggled to define integrated program 
management (IPM) that meshes EVM 
into program management processes 
that provide significantly improved pro-
gram results in a cost-effective man-
ner. The EVM Community of Practice 
under PMI allows EVM and PM practi-
tioners to come together to define and 
implement IPM.

“Our training is all about the art of applying the mechanics of EVM to any 
student’s specific set of circumstances. No other training program does that!”

“For the life of our organization, we have attracted the best and brightest EVM professionals in the 
world for training.”  — Joe Houser
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MN Q: What is the most significant 
benefit of EVM training?
Joe A: EVM training provides a pro-
gram management technique that 
significantly improves management’s 
ability to measure program accom-
plishments and identify risks (technical 
accomplishment, schedule, and cost) 
to improve the probability of provid-
ing quality products and services on 
schedule and within budget. It also 
allows us to speak the same language 
by providing a common vocabulary to 
plan, monitor, and measure program 
performance across an enterprise or 
organization. 
MN Q: How does EVM training pre-
pare students for the real world?

Joe A: EVM is a U.S. Government-
mandated program management tech-
nique, and the U.S. Government is the 
largest employer in the world. Much of 
the private sector provides products 
and services to the U.S. Government. 
The EVM Community of Practice 
provides training to understand and 
implement EVM for the world’s largest 
employer and for many of the compa-
nies providing products and services 
to the largest employer. In the current 
economic environment, this employer 
is going to be looking for program 
performance metrics to make cost-
cutting decisions for under-performing 
programs. During the past 12 months, 

the Office of Management Budget 
(OMB) within the Executive Branch of 
the U.S. Government has identified 
under-performing programs (techni-
cal, schedule, and cost performance), 
and OMB has restructured or cancelled 
programs worth $3B. OMB identified 
under-performing programs based on 
the Federal IT Dashboard, which uses 
EVM to measure and report program 
technical, schedule, and cost metrics. 

An Adaptable Program Where 
You Learn a Lot Quickly

MN Q: It’s a lot of information to ad-
dress at one conference. How do you 
incorporate so much in just a few days?
Joe A: Our education program is 
structured consistent with PMI program 
management processes. Subjects are 
arranged by six core courses (desig-
nated 100–600) containing six lessons  
each. At each conference, we offer two 
daily lessons from each core course:
100 — Project management principles
200 — Scheduling principles
300 — EVM principles
400 — EVM metrics and analysis
500 — Technical management,  

including risk
600 — Project integration
These topics are the basic build-
ing blocks for any program manage-
ment system. In each track, instructors 
provide methods and techniques to 

implement a pro-
gram control sys-
tem using EVM. 
Students learn 
how implement-
ing EVM may 
vary by type of 
the project or pro-
gram. When spe-
cific questions 
arise, our sea-
soned instruc-
tors can address 
specific situa-
tions and different 
implementation 

strategies. In addition, we offer a track 
for students who want to concentrate 
on earned value for the government or 
the commercial environment.
Students interested in obtaining 
the individual course training certifi-
cates leading to EVM Community of 
Practice’s Graduate Training Certificate 
can also test at the conferences.
MN Q: Is it a static program, or do you 
change things up from time to time?
Joe A: We definitely strive to stay mean-
ingful and current. Matter of fact, our 
education program is currently undergo-
ing revisions to ensure subject content is 
relevant for today’s practitioners. It has 
led to a seventh course that allows EVM 
implementation to be taught from both a 
buyer’s and seller’s perspective. 

Finding the EVM Sweet Spot

MN Q: Staying current is only part of 
the story; how do you offer something 
no one else has?
Joe A: It’s not that difficult to find 
education classes on the principles 
of EVM. It’s another story to find 
education that provides techniques 
and methods for successfully inte-
grating EVM concepts and practices 
within existing and diverse program 
management processes and cultures. 
Implementing EVM is more of an art 
than simply complying with a standard 
or a check list. The art of implement-
ing EVM is our discriminator — I call it 
finding the “EVM Sweet Spot”.
The Laffer Curve is a great illustration 
of this concept. It was developed to il-
lustrate the relationship between fed-
eral tax rates and tax revenue. As tax 
rates increase, the total tax revenue 
increases to a point where total tax 
revenue declines. Tax policies are for-
mulated to find the “sweet spot” that 
maximizes tax revenue. 
Mary Beth Wooten from BAE Systems 
has modified the Laffer Curve chart 
[see Figure 1] to relate to project man-
agement. As organizations enhance Figure 1. Laffer curve of organizational adoption.

“For the life of our organization, we have attracted the best and brightest EVM professionals in the world for training. 
We seek those experienced professionals who have gray hair and battle scars to serve as our instructors.”
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Planning for the IPM Conference in 
Bethesda, MD, from 7–9 November 
2011 is underway. Look for the “Call 
for Participation” in your email. EVM 
World 2012 will be in Naples, FL, from 
30 May to 1 June 2012. It is never too 
soon to plan on taking your career to 
the next level. 
For more information about training, 
contact Joe at 301.529.6697 or  
Joe.Houser@vcleader.pmi.org

More About Joe Houser
Joseph Houser is a Vice 
President and leads 
KM Systems Group’s 
Program Management 
efforts. He has over 
35 years experience 
of program and finan-
cial management in the 

commercial and government sectors. 
Recently, he supported major capital 
acquisition programs at the Federal 
Aviation Administration in risk, pro-
gram performance metrics, schedule 
management, and EVM. Before KM 
Systems Group, Joe was a program 
manager with SAIC and Lockheed 
Martin. He held corporate-level re-
sponsibilities for EVM for IBM and 
Lockheed Martin.
Joe is a founding member and 
past Chairman of the Board and 
President of the EVM Community of 
Practice. He is a member and past 
Chairman of the National Defense 
Industrial Association (NDIA) Program 
Management Systems Committee. 
He served as the NDIA industry ad-
visor to the Department of Defense 
Performance Measurement Joint 
Executive Group. He has published 
several papers and is an international 
speaker and lecturer on cost/sched-
ule control and management.

project management processes, pro-
cedures, and systems, the user accep-
tance increases until it is too complex 
and difficult to use. Those responsible 
for project management have to find 
the “sweet spot” that maximizes user 
acceptance. Additionally, customizing 
project implementations has to be op-
timized. Project management policies 
that are too generic often result in im-
plementations that are not effective for 
the specific project. Likewise, policies 
that allow too much customization re-
sult in performance metrics that can-
not be used to compare performance 
between projects. Again, project man-
agement policy makers have to find 
the “sweet spot” with the right balance 
to maximize user acceptance.

Bringing EVM Experience to 
Solve Any Issue

MN Q: How do you find instructors 
who are qualified to teach to the 
“Sweet Spot” ?
Joe A: The EVM Community of 
Practice is almost 30 years old, and 
our training program is about 25 years 
old. For the life of our organization, we 
have attracted the best and brightest 
EVM professionals in the world for 
training.
We seek those experienced profes-
sionals who have gray hair and battle 
scars to serve as our instructors — 
those who truly understand EVM and 
how to integrate it into existing pro-
gram management processes to 
maximize the benefit of EVM to the or-
ganization in a cost-effective manner.
MN Q: Where do you find your instruc-
tors, and how do you provide such 
diversity in the training?
Joe A: We have access to a huge 
population through PMI, which adds 
to our diversity. Attending EVM 
Community of Practice training expos-

es you to instructors with experience 
from government, large Department 
of Defense agencies, small civilian 
agencies, large companies, small 
companies, organizations delivering 
products, and organizations delivering 
services. No other training organiza-
tion provides such a wide range of 
training material and experienced 
instructors.
The students also come from diverse 
organizations and bring problems and 
issues that can be shared among the 
attendees, creating the perfect learn-
ing environment. Our classes teach 
more than the mechanics and formu-
lae associated with EVM, they provide 
the art of EVM and make it work for 
the organization at all levels. 
MN Q: At EVM World 2011, recently 
held in Naples, FL, what was the most 
popular training event? How does that 
choice point toward the future of EVM?
Joe A: Rather than focus on the most 
popular class based on subject, our 
most popular classes are those with 
our most seasoned EVM profession-
als. These instructors can answer 
most questions, and they provide  
real-life examples of best practices 
as well as some interesting disaster 
stories. Some our most popular in-
structors are Gary Humphreys, Susan 
Wood, Harry Sparrow, and Bill Smart. 
You can easily spot them at our con-
ferences by their gray hair and scars! 
Don’t Miss Upcoming Training 
Opportunities
The EVM Community of Practice pro-
vides many opportunities to get in-
volved in training. If you are interested, 
whether as an EVM leader willing to 
present what you know or as a new-
bie looking for expertise, consider get-
ting involved in the two upcoming 
conferences.

“The students also come from diverse organizations and bring problems and issues that can be shared among the 
attendees, creating the perfect learning environment.”
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Treatment of Project Risk Management 
Strategies Relative to the Performance 
Measurement Baseline
Anthony Corridore, PMP
In the reconciliation of risk man-
agement strategies with Earned 
Value Management (EVM), the role 
of contingency plans relative to the 
Performance Measurement Baseline 
(PMB) has long been overlooked. 
As the Project Management Institute 
(PMI) approach to risk management 
has taken shape over the years, it is 
necessary to reconcile how risks are 
managed relative to the creation of a 
creditable and realistic PMB. The rec-
ognition of how risks are managed and 
an integrated and cohesive approach 
are put forward in this article. 
First let’s examine how risk manage-
ment is applied and how the risk man-
agement strategies are treated relative 
to the PMB.
When a risk assessment is per-
formed prior to the start of a project, 
the risks that are identified are quanti-
fied relative to the potential impact and 
probability of occurrence. The proj-
ect manager in concert with the proj-
ect team (larger projects may have a 
team member assigned to serve as 
the risk manager) determines how to 
deal with the risks identified. Typically, 
some scheme to quantify risks is de-
veloped specific to the project or some 
type of quantification scheme is part 
of the corporate process. A simple 
weighting of impact against probabili-
ty can result in the risk quantification, 
in lieu of a more sophisticated method-
ology, and a risk score developed. The 
risks then are arrayed in a ranking list 
and recorded in the risk register. Some 
assessment is made to prioritize the 
risks since it is not feasible to devel-
op a management strategy to address 
each and every risk that is in the ar-

ray and certain risks may be accepted. 
Accepting a risk means that if the risk 
occurs the project team will either ac-
cept the consequences or will invoke 
a contingency plan to address the risk 
if an event triggers invoking the plan. 
A contingency plan may also be devel-
oped for some risks if the cost to per-
form other risk management strategies 
is too great.
Risk implies both conditions that 
threaten the project objectives as 
well as those conditions that pres-
ent opportunities. However, for most 
projects, dealing with negative conse-
quences that arise will consume the 
preponderance of time that the proj-
ect team devotes to risk management 
efforts. 
Since the application of EVM requires 
establishing the PMB for the project to 
measure actual performance against, 
it is essential that the PMB is realistic 
and credible. For too long, EVM prac-
titioners have not included all aspects 
of sound risk management, specifical-
ly contingency plans, in establishing 
the PMB.
In PMI parlance, risk is synonymous 
with the terms “threat” and “opportu-
nity”. For the purposes of this article, 
however, the focus is on negative risks 
or threats. Similar arguments can be 
made for risks as opportunities and 

having these risk management strate-
gies included in the PMB as well.

Risks that Pose Threats
Following is a review of the basic risk 
management strategies that are dis-
cussed in the Project Management 
Body of Knowledge (PMBOK) 4th edi-
tion, for risks that threaten the project 
objectives in some way:

1. Avoid the risk. Instead of taking 
a course that may prove risky, we 
avoid the risk altogether. An ex-
ample might be when selecting 
a material to build a certain part 
and a desired tensile strength is 
specified by the customer. While 
the material proposed is regard-
ed to be within the range speci-
fied, some recent studies suggest 
that the material may degrade and 
fracture at the upper end of the 
tensile strength range that the cus-
tomer specified. The project team 
may avoid this threat by selecting 
a different material that unques-
tionably meets the range specified 
by the customer. 
When the avoidance strategy is 
used, the time-phased budget for 
the method or path chosen is in-
serted when constructing the 
PMB, and the path “avoided” is 
not represented in the PMB. The 
tasks for the path chosen are also 
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reflected in the Integrated Master 
Schedule (IMS). While this seems 
obvious, it is important to state as 
we progress to other risk manage-
ment strategies to make the case 
for including all of the risk man-
agement strategies in the PMB.

2. Transfer the risk. In this situa-
tion, the threat still exists, but the 
risk is transferred in some way 
to another party. An example of 
this risk management strategy is 
buying a warrant to obtain a re-
placement should a part or piece 
of equipment fail. Insurance may 
also serve to transfer the threat in 
some circumstances. 
The time-phased budget associ-
ated with the risk transference is 
reflected in the PMB, and the spe-
cific tasks are included in the IMS.

3. Mitigate the risk. In this situa-
tion, the risk still exists, but the im-
pact or probability of the threat is 
diminished in some way by proac-
tively taking action before the risk 
horizon date. For a software de-
velopment project, a risk is iden-
tified due to an unknown system 
interface that the project team has 
no experience dealing with. We di-
minish the probability of the risk if 
we hire a consultant experienced 
in working with the interface sys-
tem. In this way, we may mini-
mize the probability of the threat 
by the expertise the consultant 
brings to the project. Although the 
risk is mitigated, residual risk re-
mains. Usually, very few risks can 
be completely minimized. 
Tasks to mitigate risks are re-
flected in the IMS, and the time-
phased budget for the mitigation is 
reflected in the PMB also.

4.  Accept the risk. The last remain-
ing risk management strategy is 
to accept the risk. In some cases, 
the risk poses a threat to the proj-
ect objectives but has a lesser risk 
ranking based on the impact and 

probability. The project manag-
er and project team may choose 
to not actively manage this type 
of risk and thereby accept the risk 
consequences (e.g., a two-week 
schedule delay on a five-year 
project). The risk consequenc-
es are not worth the resources 
that may be required to mitigate it, 
but in some situations, there may 
not be a means to use any oth-
er risk management strategy, and 
at times, this strategy is employed 
when other risk management 
strategies may prove too costly 
or are impractical. In these situa-
tions, we plan that should the risk 
event occur, a contingency plan is 
invoked. The contingency plan will 
address the risk if and when it ac-
tually occurs or if the horizon date 
for invoking the plan takes place. 
Should the risk not materialize, 
then the contingency plan is not 
invoked. As funds are needed to 
address the threat, the funds are 
drawn down from the contingency 
budget. Following, we discuss how 
the contingency budget is treated 
relative to the PMB. 
The tasks needed for the contingen-
cy plan are placed in the IMS. As put 
forth here, the budget for the contin-
gency implementation is placed in 
undistributed budget (UB). 

Since all other risk management strat-
egies are accounted for in the PMB, 
it would be incongruent to not include 
contingency plans as part of the PMB. 
It is in dealing with contingency plans 
that EVM practitioners usually deviate 
in the treatment of other risk manage-
ment strategies relative to the PMB. 
Most guidance for EVM makes no dis-
tinction between contingency reserve 
and management reserve (MR). Since 
MR is not part of the PMB, this bud-
get is not reflected in the PMB and is 
usually not accounted for although in-
voking a contingency plan to deal 
with a risk is entirely predictable and 
planned. By placing contingency re-

serves in MR, we do not present a re-
alistic and credible PMB. While not 
every risk will materialize, past expe-
rience would lead us to conclude that 
some contingency plans will be in-
voked and should, therefore, be repre-
sented in the PMB.

Budgeting for the Contingency 
Reserves
In most cases, it is impractical to bud-
get for each and every contingency. 
By the very nature of risk, it is un-
known if the risk event will materialize. 
It is a given that some of the contin-
gency plans will not be invoked and no 
contingency budget applied. The most 
common method of planning for con-
tingencies is to sum the risk exposure 
for each of the risks with a contingen-
cy plan.
I propose that the budget for contin-
gency execution reside in UB1. In this 
way, if the risk does not surface, the 
budget for contingencies remain in UB 
until a risk does surface that results in 
a drawdown of the contingency bud-
get. The earned value methodology is 
applicable because the contingency 
plan budget and tasks to deal with the 
prospective risk has been estimated 
prior to the execution of the contingen-
cy plan. Just as we do for any other 
components of a control account, we 
assess the planned time-phased esti-
mate for the contingency plan versus 
the actual costs to execute the plan. 
Therefore, the integrity of the PMB is 
maintained. Since UB is a component 
of the PMB, no modification to the 
PMB is needed for application of the 
contingency reserve, unlike the ratio-
nale for a MR budget. Since a risk can 
be anticipated and a contingency plan 
developed, it is difficult to argue that 
the contingency was unanticipated, 
unlike the rationale for the MR budget.
When a risk does not materialize, 
those tasks are removed from the con-
trol account and not executed, and 
the contingency budget that resides in 
UB is never accessed. The contingen-

1 Special thanks to the PMI Practice Standard for Earned Value Management – 2nd Edition core team for discussions that led to formulating the 
concepts in this article.
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cy plan was not executed and the bud-
geted amount for the contingency not 
allocated to the control account.
It is entirely foreseeable that at some 
future point, EVM and risk manage-
ment will progress so that EVM rec-
ognizes a separate category for 
contingency reserve that is part of the 
PMB, but not yet incorporated into the 
control accounts, sitting at the same 
level as UB. Until that occurs, howev-
er, the recommendation put forward 
is that contingency reserve is similar 
enough in concept to UB to include the 
contingency reserve in that category.
Figure 1 represents how the contin-
gency reserve budget can be estimat-
ed for a risk. By aggregating the overall 
risk exposure for the total risks, we de-
velop the contingency budget based 
on a percent of likely occurrence for 
any one risk. It would not be realistic 
to include in the contingency reserve 
an amount equal to the aggregate cost 
anticipated for all risks, should all ma-
terialize. Since the work associated 
with the contingency is known and the 
budget for invoking a contingency plan 
can be estimated, it would seem to dif-
fer drastically from the definition of 
management reserve, i.e., unanticipat-
ed work that is within scope. 

Government Application
Some government applications for 
EVM, including the guidelines for the 
U.S. government, do not make a dis-
tinction between MR and contingency 
reserve. Instead, contingency reserve 
and MR are used more or less synon-
ymously. I am aware of the controver-
sial nature of the position presented in 
this article; however, it is believed that 
the treatment of risk, and specifically 
contingency plans relative to the PMB 
is long overdue. This treatise is an at-
tempt to reconcile the risk manage-
ment approach with EVM to create a 
complimentary and unified approach, 
rather than not acknowledge the place 
of contingency plans as an aspect of 
project planning. We do find support in 
the work of Christensen and Templin 

(2000), which acknowledges a distinc-
tion between contingencies and man-
agement reserve application.

Summary 
The previously described approach is 
presented so that the PMB would in-
corporate the various risk manage-
ment strategies and present a unified 
methodology in concert with existing 
EVM methodology. The overall objec-
tive is to present a PMB that reflects 
a realistic view of the project and one 
that is credible. Without incorporat-
ing contingency reserves, the PMB 
does not represent a realistic repre-
sentation of the project. It is not log-
ical to hold the contingency reserve 
outside of the PMB since certain risks 
will manifest and will result in the need 
to draw down the contingency re-
serve. By making the contingency re-
serve part of the PMB, it negates the 
need to rebaseline as funds are drawn 
down. The overall objective of EVM is 
maintained by measuring the actuals 
versus the planned. In this case, the 
actual cost of contingencies is mea-
sured against the planned amount we 
budgeted for that particular contin-
gency plan. However, the proposed 
treatment of contingency reserve dis-
cussed in this article addresses a long 
overlooked dimension of incorporating 
the risk strategies associated with con-
tingency plans relative to the PMB.
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Why Should CPI = 1?1
Abstract
The expectation when applying Earned Value Management is to control performance such that CPI = 1.00. This 
paper examines that premise. Two influences are identified: schedule and risk. Each is shown to have negative 
impact on CPI. Recognizing how the influence is exhibited, an alternative management approach is proposed. 

Walt Lipke, PMI Oklahoma City 
Chapter

Introduction
I have wondered from time to time 
if those who use Earned Value 
Management (EVM) [PMI, 2005] 
should rightfully expect the Cost 
Performance Index (CPI)2 to have a 
value near or equal to 1.00. Presently 
project managers (PM) applying EVM 
desire to guide cost performance such 
that CPI approaches 1.00. Likewise, 
those who receive and analyze peri-
odic project status reports examine 
with a reference of CPI = 1.00. When 
the value is lower than the specified 
threshold (for example, CPIT = 0.85), 
an explanation and a planned action 
for performance improvement is ex-
pected as part of the status review. 
Briefly, this is the EVM system for proj-
ect cost control. It is the accepted 
practice.
Nevertheless my question remains, “Is 
CPI = 1.00 a reasonable expectation?” 
Commonly during project execution, 
when the CPI value has been below 
the specified threshold for an extend-
ed time and efforts to cause improve-
ment have not been successful, the 
PM will request approval to re-base-
line the project. By gaining approval 
from the customer for the re-baseline, 
the pressure to improve performance 
is relieved. At least momentarily, the 
subsequent periodic status reports 
become acceptable; the CPI thresh-
old has the appearance of not being 
breached. 
This practice diminishes the effec-
tiveness of the EVM methodology for 

managing the current project and uti-
lizing the measures for future project 
planning and evaluation of process 
improvement initiatives. If EVM prac-
titioners could view CPI with an ex-
pectation other than 1.00, it may be 
possible to minimize revising proj-
ect baselines, thereby preserving proj-
ect performance history. Additionally, 
management decisions and correc-
tive actions may improve, as well, with 
an increased understanding of perfor-
mance expectations.
The objective of this article is to exam-
ine the influences on CPI and propose 
an analysis/control alternative that im-
proves project management with EVM. 

CPI and Schedule
Let us begin with the project plan. 
During the planning, the potential neg-
ative risks are identified and evaluat-
ed and the resource loaded schedule 
is created. Both of these areas will be 
shown to have negative impact on the 
expectation for CPI.
Several years ago, I realized that (es-
pecially for small projects) the re-
source loaded schedule may have 
gaps, potentially causing some of the 
project personnel to not be fully uti-
lized. For example, let us assume the 
project schedule requires twelve en-
gineers. However, during a 2-week 
period, the project only needs ten. 
Shouldn’t this difference affect the ex-
pectation for CPI? Unless two en-
gineers are pooled and shared with 
another project, they are planned to 
accrue cost and not have planned val-
ue (PV) available to be earned. With 
this condition known from the out-

set, the resource cost derived from 
the planned schedule would be great-
er than the potential earned value (EV) 
and thus the expectation for CPI would 
be a value less than 1.00.
Although not the focus in this discus-
sion, the cost performance efficiency 
(CPIS) derived from the resource load-
ed schedule could be used as a mea-
sure of scheduling effectiveness. The 
skills gaps could be evaluated and 
minimized to create a more efficient 
and cost effective schedule, indicated 
by a value of CPIS closer to 1.00. 
The value of CPIS, when the schedule 
is finalized and the project commenc-
es, determines the “planned” cost 
performance efficiency. This cost per-
formance expectation has a maximum 
value of 1.00. The inefficiency from 
the schedule gaps affects the man-
agement reserve (MR)3 [Humphreys, 
2002] needed. The amount of MR to 
compensate for the gaps is calculable 
using the following equation:

MRS = BAC • (CPIS
-1 - 1) 

where BAC is the budget at comple-
tion [PMI®, 2005].

CPI and Risk
Over the years there have been ini-
tiatives and efforts made to cou-
ple EVM and risk management (RM). 
Some of them are identified here for 
reference. About five years ago, the 
NDIA produced survey results indicat-
ing there is a strong desire within the 
EVM community to integrate the two 
methodologies [NDIA, 2005]. At the 
2006 International Integrated Program 
Management Conference (IPMC), a 
presentation was made that described 

1 This article was previously published in the March 2011 issue of PM World Today.
2 The CPI = EV / AC, where EV is the earned value and AC is the actual cost.
3 MR is the portion of the project budget that addresses inefficient performance and the negative risk.
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the Northrop Grumman EVM and RM 
process [Tisone, 2006]. An article pub-
lished by David Hillson in 2004 devel-
oped a method that connected EVM 
performance to risk management re-
actions [Hillson, 2004]. In 2007, again 
at the IPMC, a presentation was made 
describing an approach to interfacing 
EVM and RM [Bone, 2007]. 
One connection between the two man-
agement methods is the risk evalua-
tion for a project should directly relate 
to the creation of its EVM MR. The 
MR is intended during project execu-
tion to fund the effort needed to mit-
igate the impact of a risk should it 
occur. Although the other references 
identified above imply this connection, 
only the presentation by Bone explicit-
ly shows the relationship between risk 
evaluation and the EVM mechanism 
for risk handling.
The Bone presentation describes a 
probabilistic approach to understand-
ing exposure to risk. The outcome of 
the method is the performance mea-
surement baseline (PMB)4 along with 
the MR and the schedule reserve. 
Although the method illustrates the ex-
posure to risk it does not appear quan-
tified in a way management can easily 
comprehend for decision making. A 
calculation method is available which 
could be used to augment the Bone 
method. This supplemental calculation 
produces the probability of having a 
successful project outcome given the 
amount of the budget allocated to MR 
and the risk evaluation in terms of cost 
performance variation [Lipke, 2009]. 
Having the probability of success en-
hances the decision choice for selec-
tion of the PMB and MR from the Bone 
process. 
An observation from the Bone presen-
tation is that the potential risks are cat-
egorized into two areas, known and 
unknown. For the known category, 

the method recommends that plans 
be created and put into action on oc-
currence of the specific risk to miti-
gate impact. The risk action integrates 
with EVM by removing the necessary 
funding from MR, merging the risk mit-
igation plan with the PMB, thereby in-
creasing the BAC and lengthening the 
project duration (removing a portion of 
the schedule reserve, as well). Thus, 
the risk action can be tracked and 
managed, along with the remainder of 
the project, using EVM methods. 
Presumably the unknown risks are to 
be handled using the same process 
with the exception that before action 
takes place the mitigation is planned. 
For this instance, some amount of 
the MR budget is allocated and made 
available for planning. Depending on 
the size of the action, management 
may choose to not integrate the miti-
gation plan with the PMB, but instead 
perform the necessary work using a 
portion of the available MR.
Possibly, you can begin to see in-
stances where it is problematic to si-
multaneously handle risk and expect 
CPI = 1.0. What happens to CPI when 
unknown risks occur? In the previ-
ous paragraph it was stated that MR 
is consumed and the action may not 
be integrated with the PMB. In this in-
stance, for both the planning and the 
mitigation action, the project incurs the 
cost but no EV is accrued. When this 
occurs, CPI should be expected to de-
crease and become a poorer value. 
It follows then that the present EVM 
method of control using a set thresh-
old is very likely causing unneces-
sary management actions and project 
re-baselines. 

Analysis of  Risk 
Impact on CPI
From the Bone presentation, the dis-
tribution of possible project outcomes 
was illustrated to be right-skewed, for 

both the cost and time dimensions.5 

The distribution is caused by the un-
certainty of the occurrence of the risks. 
Logically extrapolating, it is my hypoth-
esis that the impact of project risks 
is related to the present status of the 
project. That is, the risk impact distri-
bution is right skewed with respect to 
the percentage completion of the proj-
ect. As an example, the impact of risk 
increases from zero to a peak at 35% 
complete, then becomes smaller and 
smaller as the project progresses, and 
is equal to zero at project comple-
tion. Succinctly, the rationale for this 
risk distribution is that impacts are like-
ly to appear in relationship to specif-
ic dependent activities in the schedule. 
As the project progresses, the num-
ber of dependent activities increase to 
a point and then decrease until project 
completion.6

Assuming the risk distribution follows 
the hypothesized description, the MR 
applied to risk mitigation reflects the 
cumulative impacts. As described pre-
viously, when a risk occurs, its pre-
planned mitigation can be integrated 
with the existing PMB. However, when 
the mitigation is not integrated, the 
EVM performance index, CPI, will suf-
fer. The cost performance efficiency 
will decrease as MR is used to fund 
the cost of addressing the risk; cost 
will accrue without a commensurate 
increase in EV.
Figure 1 illustrates the connection be-
tween risk occurrence and the CPI. 
The graphs of cost for risk occurrence 
and the MR applied are normalized. 
The risk occurrence is shown as a 
fraction of its peak value, while the MR 
applied is graphed as a portion of the 
total reserve budget. The inset shows 
that MR is equal to 30% of the BAC. 
The large percentage is indicative of a 
high risk project.
The Risk Occur graph shows the cost 
of risk impacts increasing as the proj-

4 PMB is the time phased planned value from the resource loaded schedule. See Humphreys (2002).
5 The right-skewed distribution is consistent with previous research, which hypothesized that the distribution may be log-normal [Lipke, 2002].
6 The hypothesis that the risk impact distribution is right-skewed as a function of project percentage completed has not been validated. I encourage 

those with good project data to test and evaluate the idea.
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ect progresses through approximately 
35% complete. After its peak, the cost 
of impact decreases to zero at proj-
ect completion. The integration of the 
risk graph yields the expected cost for 
the impacts (known and unknown). If 
the anticipation of risk is well planned, 
the MR for the project will be equal to 
the total expected impact from nega-
tive risk. Assuming this is the case for 
Figure 1, the graph of MR Applied is 
the integration of the risk occurrence 
impact.
 The CPI plot illustrates a decreasing 
value with respect to project progress. 
The CPI is shown to begin at a value 
equal to 1.00 and ending at 0.77. For 
this graph it is assumed that risk miti-
gation efforts are performed outside of 
the PMB. Thus, for the MR applied to 
resolve the risks occurring, there is no 
PV available to earn. For this situation, 
the CPI can be formulated as follows:

CPI = EV / (ACP + ACR)
where ACP = actual cost associated 
with tasks in the PMB.
ACR = cost to mitigate risk not integrat-
ed into PMB
If the MR strategized for the risk is uti-
lized as expected, ACR will follow the 
graph of MR Applied. For the proj-
ect that executes with perfect cost ef-
ficiency for the tasks in the PMB, the 
CPI is equal to:

CPI = EV / (EV + MRA)
where MRA = MR Applied (a function 
of project progress)
Examining this equation, it becomes 
obvious that unless the risk mitigation 
activities are integrated into the proj-
ect baseline, CPI must decrease as 
risks occur. The graph of CPI in Figure 
1 was created using this equation. 
Likewise, the equation allows calcula-
tion of the value (0.77) stated earlier 
for CPI at project completion:

CPI = BAC / (BAC + 0.3 • BAC) = 
1 / 1.30 = 0.77

The low value computed for CPI is 
a direct consequence of the large 
amount of MR created for the high risk 

project. This example demonstrates 
that as project risk becomes high the 
CPI can be expected to have a final 
value much lower than 1.00.

Management Application
When a fixed CPI threshold for initiat-
ing management action is applied, the 
impact of project risk is not a consid-
eration. For example, the normal EVM 
practice today is to use the threshold 
value of 0.90, regardless of whether 
the project is low or high risk. Because 
PMs feel compelled to react to CPI 
values less than the threshold, correc-
tive actions are taken in an effort to in-
crease cost performance efficiency. 
Especially for high risk projects, these 
actions may not be worthwhile and 
could be a detriment. 
The plot of CPI in Figure 1 illustrates 
this point. The value falls below 0.90 
early in the project. The PM not hav-
ing the analysis described in the previ-
ous section would react unnecessarily. 
Because risk impacts continue with 
project progress, the management in-
voked improvement actions would 
not necessarily increase CPI. As con-
ditions worsen, the usual reaction to 
avert criticism for continuing poor per-
formance is to re-baseline. Generally, 

the creation of a revised baseline con-
sumes time and diverts effort from per-
forming the project. 
The graph shown in Figure 1 for CPI is 
an outcome of the project plan and its 
anticipation of risk. The “planned” CPI 
as a function of project progress may 
be used for comparison to the actual 
value. It is a more reasonable compar-
ison than the current fixed value (0.90) 
approach. When the actual CPI is less 
than the planned value at the status 
review, then management should in-
vestigate for possible causes and take 
corrective action when appropriate. 
This alternative method is proposed to 
improve management information and 
decision making. The method should 
assist in preventing needless invest-
ment in efforts to improve cost perfor-
mance efficiency. Additionally, having 
an expectation that CPI will decrease 
as the project progresses should help 
to avoid project re-baselines, as well. 
By minimizing management interven-
tions, project histories will improve and 
become more useful.

Forecast and Schedule 
Application
An interesting point is that it does not 
make much difference in cost forecast-

	  
Figure 1. Risk, MR, and CPI.
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ing whether the risk mitigation action 
is integrated into the PMB. For illus-
tration, I’ll use numbers from previous 
discussion: MR = 0.3 BAC and CPI = 
0.77. When the risk is integrated, the 
budget for the revised PMB becomes 
1.3 BAC. In this instance, the expec-
tation is CPI = 1.00 and the forecast is 
calculated as follows:
Forecast = Project Budget / CPI
 = 1.3 BAC / 1.00
 = 1.3 BAC
When the risk mitigation is not inte-
grated, the impact is seen in the CPI 
(= 0.77). The calculation becomes:
Forecast = Project Budget / CPI
 = BAC / 0.77
 = 1.3 BAC 
Understanding this provides ratio-
nale for not expending time revising 
the PMB. Some managers may be 
more comfortable with the incorpora-
tion of the risk mitigation activities, but 
it is unnecessary for cost forecasting 
purposes.
This article has been focused on 
management of cost performance. 
Although there is a lack of published 
experimental evidence, it is reason-
able to conjecture that the schedule 
performance indicator from Earned 
Schedule, SPI(t)7, behaves as does 
CPI with respect to risk impact. The 
method described for cost is therefore 
proposed for application, analogously, 
to schedule management.

Summary
This article questions whether PMs 
should have an expectation of CPI 
= 1.00. Two influences are identified 
that cause CPI to have values less 
than 1.00: the resource loaded sched-
ule and risk impact. It was shown that 
when the schedule does not fully use 
assigned personnel, there is cost with-
out earned value.
The second influence, risk, is postu-
lated to have a right-skewed distribu-

tion with respect to project percentage 
completed. The risk is mitigated by the 
management reserve. The application 
of the reserve is shown to accumu-
late with the occurrence of risk. When 
the effort expended to mitigate the risk 
is not integrated to create a revised 
PMB, the CPI is shown to decrease as 
the project progresses.
A method of managing cost perfor-
mance based upon an expectation of 
worsening CPI is proposed. The meth-
od has potential to improve the ap-
plication of EVM and avoid wasteful 
management actions. 

Final Comment
The idea that the CPI should be ex-
pected to be less than 1.00 and contin-
ue to decrease throughout the project 
is unsettling. It is contrary to the appli-
cation concept of EVM. The underlying 
argument for the method is that man-
agement reaction to inefficient perfor-
mance, early in the project execution, 
enhances the possibility of successful 
correction such that the project meets 
its planned cost and delivery date.
However, studies have shown de-
creasing CPI is likely the normal mode 
of performance. In a study of CPI sta-
bility, Dr. David Christensen and Scott 
Heise (1993) noted that “… the cumu-
lative CPI … usually declined as the 
contract proceeded to completion.” A 
more recent study performed by Air 
Force Major Dennis Jack (2001), spe-
cifically tested for improvement in CPI 
after a project re-baseline. His finding 
was that CPI tended not to improve: 
“… we find there is no statistical-
ly significant change in cumulative 
CPI (negative) slope after an OTB8 
intervention.”
The two studies previously cited give 
credence to the tenet of this paper: 
risk negatively impacts CPI through-
out the project period of performance. 
With the acceptance of this connec-
tion, the application of the CPI com-

parison method proposed can be 
seriously considered. Research is 
needed to explore, prototype, and val-
idate the ideas and proposed methods 
from this article. Those possessing 
good EVM data are challenged to pur-
sue this research topic.
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Earning Value the Agile Way:  
Using Story Points to Generate EV Metrics
Eric Christoph, PMP, EVP
Project managers who want or need 
to provide earned value (EV) metric 
data on their Agile development proj-
ect must determine how to generate 
EV without incurring the planning and 
execution overhead typical to earned 
value management (EVM) and which 
Agile was created to avoid. To do this 
task, managers need to find common 
ground between the two methodolo-
gies and understand the strengths and 
weaknesses of each. This article dis-
cusses the difference between the 
EVM and Agile approaches, and de-
scribes a method for generating EV 
metrics on an Agile project without 
sacrificing the advantages of Agile. 
Since the publication of the Agile 
Manifesto in 2001 Agile has become 
an accepted and in some cases re-
quired approach within the IT industry, 
inspiring many “Agilistas” to ques-
tion existing project management 
best practice as defined by organiza-
tions such as the Project Management 
Institute (PMI) and the U.S. feder-
al government. In response, PMI has 
recently developed the PMI Agile 
Certified Practitioner certification, and 
the U.S. Congress passed a law1 that 
directs the Secretary of Defense to de-
velop a new acquisition process for 
IT systems. Some project managers 
in the federal space are even seeing 
contract requirements to use both ap-
proaches on the same project. 

Earned Value Management  
vs. Agile
In the IT arena, EVM and Agile are 
competing management approaches. 
The majority of EVM and Agile prac-
titioners are familiar with only one or 
the other of these approaches, as the 

two are not often seen as natural com-
plements. In addition, there are wide-
spread misconceptions about both 
approaches and plenty of examples 
where each has been abused, mis-
used, or otherwise made a scapegoat 
for poor management or engineer-
ing practice. Before discussing how to 
generate EV metrics for an Agile proj-
ect, it will be useful for many readers 
to review and compare the two meth-
odologies in terms of how they support 
the management of the project.

EVM 101
EVM is an approach that compares 
the cost and time that was planned for 
completing a project with the cost and 
time actually spent. The key assump-
tion in the approach is that the proj-
ect manager is able to define what it 

means to be “complete”. Defining proj-
ect completion starts with the creation 
of a work breakdown structure (WBS) 
as shown in Figure 1.
The WBS is used to organize the 
scope of the work. Once the work is 
organized, each element is analyzed 
and a cost and schedule estimate is 
developed to support a time-phased 
plan called the performance mea-
surement baseline (PMB). Value is 
“earned” during project execution 
when scope is completed. At any giv-
en point in time, the variances be-
tween the costs incurred, the amount 
that had been planned to be spent, 
and the value of scope completed 
(EV) are calculated and used to fore-
cast the project completion cost and 
time. Figure 2 shows an EVM perfor-

Figure 1. Partial work breakdown structure for a military IT system.
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1 US Public Law 111-84, The National Defense Authorization Act for Fiscal Year 2010, Section 804.
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mance chart with plan, actual costs, 
EV, and various forecasts.
In EVM, all value is determined by the 
plan, which makes scope definition 
and control absolutely critical to real-
izing the benefits of the approach. If 
you can adequately define and man-
age scope, then you have the ability to 
identify performance variances early, 
take corrective action, and accurate-
ly forecast project completion. Used 
correctly, EVM supports extremely ef-
ficient and effective completion of all 
types of projects.

The Agile Alternative
Agile development is in many ways a 
response to poor management, wheth-
er that be project, engineering, or cor-
porate. A review of the history of the 
establishment of Agile finds referenc-
es to “Dilbertesque” organizations and 

the need for “freedom from the inani-
ties of corporate life.”2 The Manifesto 
for Agile Software Development reads, 
in its entirety, as follows: 

We are uncovering better ways of 
developing software by doing it and 
helping others do it. Through this 
work we have come to value:
• Individuals and interactions 

over processes and tools
• Working software over compre-

hensive documentation
• Customer collaboration over 

contract negotiation
• Responding to change over fol-

lowing a plan
That is, while there is value in the 
items on the right, we value the 
items on the left more.

Agile represents a set of principals 
which are implemented through meth-
odologies such as Scrum, XP, Test 
Driven Development, or Feature 
Driven Development. These approach-
es feature the use of integrated teams 
of developers and product owners, 
a product backlog, and iterations or 
sprints of varying lengths. Agile meth-
ods with extremely short or highly 
variable length sprints are general-
ly less suitable for adapting EV tech-
niques. Fixed phase Agile approaches, 
such as Scrum and Feature-Driven 
Development, are easier because the 
sprint can be tuned to coordinate with 
required reporting cycles. 
Agile methods break tasks into small 
increments focused on the develop-
ment of specific features with the min-
imum necessary planning. Using 
Scrum terminology, the product back-
log is the full set of requirements or 
user stories that could be potential-
ly selected in future sprints. The sprint 
backlog represents the defined set 
of requirements and/or deliverables 
that will be met for a specific itera-
tion, which should be those items in 
the product backlog that are highest in 
business value as determined by the 
product owner. It is important to note 
that the items in the product back-
log are allowed and even encouraged 
to change but that the sprint backlog 
should be fixed once a sprint starts. 
Sprints last for short, fixed time frames 
that are typically two to four weeks in 
duration. Each sprint involves a team 
working through a full software devel-
opment cycle including planning, re-
quirements analysis, design, coding, 
unit testing, and acceptance testing 
when a working product is demon-
strated to stakeholders. This minimiz-
es overall risk and allows the project to 
adapt to changes quickly (Figure 3). 
Velocity is the Agile measure of pro-
ductivity. Velocity is the sum of the es-
timates of delivered and accepted 
features per iteration and is measured 
in the same units as feature esti-
mates, whether this is story points, re-

	   Figure 2. Earned value management performance chart.

Figure 3. Agile scrum process.

2http://www.agilemanifesto.org/history.html.
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quirements, or any other suitable unit 
(Figure 4).
Since Agile typically assumes a fixed 
time period for each iteration and a 
fixed team performing the work, the 
velocity measure provides a very pow-
erful and simple to use forecasting 
capability.

Comparison of  EVM and Agile
In terms of the iron triangle, EVM tries 
to keep scope constant (or at least 
controlled) to manage cost and sched-
ule while Agile works exactly opposite 
(Figure 5). 
The usefulness of the performance 
metrics that EVM and Agile generate 
reflects this difference in approach. As 
long as scope is managed, EVM met-
rics provide measures of actual pro-
ductivity relative to plan that allow the 
project manager to make informed de-
cisions about resources and the se-
quence of activities to be performed 
to bring a project in on time and on 
schedule. Cost and schedule perfor-
mance indices are only predictive of 
future results if the scope of the work 
is well understood; having a “rubber 
baseline” negatively affects the useful-
ness of these metrics and makes fore-
casting less accurate.
For an Agile project, as long as the 
team makeup is relatively constant 
and the sprint durations are similar, 
then the velocity measure provides a 
valuable indicator of how long it might 
take to “burn down” a given product 
backlog. On the other hand, if the du-
ration of sprints and the team make-
up are constantly changing during an 
Agile project then the velocity measure 
provides no predictive value3. 
In terms of which approach is prefera-
ble, Agile has tremendous advantages 
over EVM whenever scope is unknown 
or unpredictable. Examples where this 
situation exists include when stake-
holder requirements are not defined or 

 Figure 4. Velocity chart.

Figure 5. The iron triangle in earned value management and Agile.	  

3 Measures other than velocity are used on Agile projects, including measures of customer satisfaction, feature delivery, etc.; however, velocity is the 
closest Agile comes to a productivity measure and is the most comparable with the EV CPI metric.

in operations and 
maintenance, for 
example when 
prioritizing de-
fect fixes or fea-
ture requests. 
In these cases, 
Agile provides a 
lightweight ap-
proach to demon-
strating value to 
stakeholders in 
a frequent, itera-
tive manner. Agile 
may also be pref-
erable on small-
er projects with 
skilled teams that 
understand the 
goals of the proj-
ect and the tech-
nology well and 
where the over-
head and exper-
tise required to do 
detailed planning 
is neither desired 
nor required. 
The weakness 
of Agile is that it 
sacrifices over-
all completion 
efficiency to pro-
vide immediate capability. Of particu-
lar concern on some jobs is that Agile 
masks this trade-off because the ap-
proach never requires that completion 
be defined. Since all re-work, refac-
toring, retrofitting, etc. is just another 
product backlog item to be included in 
a future sprint, there is no measure of 
how much work it took to get any com-
ponent of a system developed. The 
development of large, complicated sys-
tems with significant interfaces be-
tween components will nearly always 
benefit from the planning discipline and 
performance visibility at the component 
level provided by EVM systems. 

Why Would I Want EV Data on an 
Agile Project?
There are two common situations 
where a project manager might want 
to generate EVM metrics for an Agile 
project:

• When the team makeup and, to a 
lesser extent, the sprint durations 
cannot be held constant, such as 
in a mixed development and oper-
ations environment

• When EVM is required on a 
contract

EV metrics provide a measure of cost 
productivity that does not exist in 
Agile. Stated another way, CPI mea-
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sures how much was developed for 
the money spent while velocity only 
measures how much was developed. 
Cost productivity measures allow the 
project managers to show that they 
are managing stakeholder resources 
effectively even when problems with 
resource availability are having an im-
pact on project feature development. 
In the case where EVM is required by 

the stakeholder, generating EV metrics 
allows the project manager to meet 
contract reporting requirements. 
Any approach for generating EV met-
rics on an Agile project should main-
tain the simplicity and low process 
overhead of Agile methods. This 
means concentrating on approaches 
for getting EV metrics while being will-
ing to forgo typical EVM processes, 
such as scheduling. To generate EV 

Table 2. Example sprint backlog feature list with story points.

Date 
Submitted

Sprint 
Planned

Req 
# Requirement Story 

Points Completed Earned

1-Jan-11 1 25 Streamline the Current e-mail 
process 1 No 0

16-Dec-10 1 16 Allow the user to choose the 
e-mail format 1.15 No 0

30-Nov-10 1 9 Create a new front page for 
the application 1.05 No 0

14-Nov-10 1 12 Allow for Selection of sensitivi-
ty level for e-mail 1 No 0

29-Oct-10 1 3 Auto populate all relevant data 
in the entry form 1.1 No 0

13-Oct-10 1 5 Allow the document to be hard 
copy printed 1.15 No 0

27-Sep-10 1 7 A record of the e-mail must 
be kept 1.05 No 0

27-Sep-10 1 8 A full audit of e-mails being 
printed 1.15 No 0

27-Sep-10 1 9 Ability to conduct content 
searches 1.05 No 0

27-Sep-10 1 10 Error message to read  
“Invalid Entry” 1.05 No 0

29-Oct-10 1 11 Auto populate user signature 1.1 No 0

27-Sep-10 1 11 Enable page numbering on 
e-mails 1.15 No 0

Total 13 0

Table 1. CPI and SPI.

Metric Use

Cost Performance Index (CPI) = EV/AC Shows accomplishment relative to  
actual costs incurred

Schedule Performance Index (SPI) = EV/PV Shows accomplishment relative to  
planned costs budgeted

Table 3. Calculating story point value ($/SP).

Sprints Story Points Hours Hours/SP $ $/SP

Sprint 1 13 580.00 44.62 $35,090 $2,699 

Sprint 2 16 720.00 45.00 $43,560 $2,723 

Sprint 3 12 580.00 48.33 $35,090 $2,924 

 1,880.00  $113,740 

performance metrics you need three 
key pieces of data:

1. A budget to accomplish a de-
fined portion of the project scope 
(planned value or PV)

2. A dollarized measure of accom-
plishment (earned value or EV) 

3.  The actual costs incurred by the 
project while completing the work 
(actual costs or AC).

This data is used to develop EV per-
formance metrics such as CPI and SPI 
(Table 1).

Generating Earned Value Using 
Story Points
Generating EV data requires that there 
be some level of the project where 
work is planned and then accomplish-
ment is measured against that plan. In 
Agile, this is the “sprint”. At the begin-
ning of each sprint, features or user 
stories in the product backlog are col-
laboratively evaluated and prioritized 
by the Agile team. Those features that 
are determined to provide the high-
est business value are moved to the 
sprint backlog, where they are evalu-
ated using a set of criteria based on 
complexity, experience with a simi-
lar requirement, planned difficulty, re-
quired expertise, or other appropriate 
factor(s). The result of this evaluation 
is a list of features to be completed 
during the sprint, each with a number 
of story points (Table 2).
So far, this is just basic Agile sprint 
planning [or a more detailed discus-
sion of estimating with story points 
read Agile Estimating and Planning by 
Mike Cohn (2005)]. All that is required 
to generate EV metrics is that the to-
tal costs be planned for the sprint and 
that the total costs for the sprint be di-
vided by the total planned story points 
to generate a story point value.
The example in Table 3 shows hours 
as well as dollars. Dollars tend to be a 
better indicator of value, but if they are 
not available, hours may be used in-
stead. As each feature or story point 
is completed and accepted, note that 
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and keep a log showing when that oc-
curred and what was the story point 
value of the item. All completed items 
should be logged in this manner re-
gardless of whether or not they were 
in the original sprint backlog.
As each requirement is completed, it 
“earns” value according to the story 
point value determined for the sprint, 
in this case $2,699 per story point 
completed. 

Generating Earned Value 
Metrics
Project performance measurements 
are now available that can be uti-
lized to track development efficiency 
(CPI) as well as velocity. The follow-
ing example shows both metrics being 
tracked across several iterations. This 
information tells the analyst not only 
what got done but how efficiently it 
was done and can be used to identify 
the impact of changing requirements 
on performance (Table 5).
It is important to note that EV in this 
example is based on a story point val-
ue that changes at each new iteration, 
but does not change during the itera-
tion. To hold a constant story point val-
ue the entire product backlog would 
have to be measured against the full 
planned costs of the project. If the 
product backlog were stable enough 
for that to be feasible then the project 
should probably consider using stan-
dard EVM and not Agile.

Is This Really Earned Value 
Management?
In a word, no. EVM is designed to be 
used when scope can be held rela-
tively constant and it measures the 
actual cost of completing work rel-
ative to the 
planned cost to 
complete that 
work. Agile is 
designed to 
be used when 
scope is in flux 
but resources 
can be held rel-

Table 4. Capturing earned value during a sprint.

Date 
Submitted Sprint Req 

# Requirement Story 
Points Completed Earned 

Value

1-Jan-11 1 25 Streamline the cur-
rent e-mail process 1 Yes  $2,699 

16-Dec-10 1 16
Allow the user to 
choose the e-mail 
format

1.15 Yes  $3,104 

30-Nov-10 1 9
Create a new 
front page for the 
application

1.05 Yes  $2,834 

14-Nov-10 1 12
Allow for Selection 
of sensitivity level for 
e-mail

1 No  $ --- 

29-Oct-10 1 3
Auto populate all re-
levent data in the en-
try form

1.1 Yes  $2,969 

13-Oct-10 1 5
Allow the document 
to be hard copy 
printed

1.15 Yes  $3,104 

27-Sep-10 1 7 A record of the e-
mail must be kept 1.05 No $ --- 

27-Sep-10 1 8 A full audit of emails 
being printed 1.15 Yes  $3,104 

27-Sep-10 1 9 Ability to conduct 
content searches 1.05 Yes  $2,834 

27-Sep-10 1 10 Error message to 
read “Invalid Entry” 1.05 Yes  $2,834 

29-Oct-10 1 11 Auto populate user 
signature 1.1 Yes  $2,969 

27-Sep-10 1 11 Enable page num-
bering on e-mails 1.15 No  $ --- 

 5-Feb-11  1 Interface to existing 
server 1.15 No $ --- 

 7-Feb-11 2
User logins from O/s 1.15 No

 $ --- 

15-Feb-11  6 Replace underly-
ing O/s 1.15 Yes

 $3,104 

18-Feb-11 13 Enable workflow 1.05 Yes  $2,834 

   Total 17.5  $32,388 

atively constant. EVM attempts to 
achieve cost and schedule targets 
through careful planning, while Agile 
attempts to deliver immediate busi-

ness value through simplified plan-
ning and close team communication. 
The two approaches operate under 
different assumptions and their met-

Table 5. Sample EV metrics.

Sprints
Velocity
(Plan)

$ – PV
$/SP

 (Plan)
AC

Velocity
(Actual)

EV
CPI

(EV/AC)
SPI

(EV/PV)
Sprint 1 13  $ 35,090  $ 2,699  $ 31,250 12  $ 32,388 1.04 0.92 

Sprint 2 16  $ 43,560  $ 2,723  $ 45,887 17  $ 46,291 1.01 1.06 

Sprint 3 12  $ 35,090  $ 2,924  $ 33,006 11  $ 32,164 0.97 0.92 

$ 113,740 $ 110,143 $ 110,843 1.01 0.97 
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rics are designed to work within those 
constraints. 
However, sometimes the assumptions 
do not hold. When resources get re-
prioritized during a project (or even 
during a sprint) CPI provides a mea-
sure of productivity that “floats” with 
the available resources. Combined 
with measures to track the amount of 
churn in the sprint backlog, the proj-
ect now has a rich data set that can 
be used to show the impact of chang-
ing requirements in a way visible to 
all stakeholders. This in turn will help 
drive more stable requirements def-
inition, and that will help all projects, 
whether they are Agile or EVM.
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Earned Schedule Application to  
Small Projects

Abstract
Stop work and down time conditions, sometimes occurring for small projects, impact the values computed for 
Earned Schedule indicators. The distorted values, in turn, have the potential to affect management decisions. To 
address the problem, a special calculation method for handling these conditions is presented and examined using 
four sets of notional data. Comparisons of the computed values from special and normal ES calculation methods 
indicate significant improvement using the special calculations. 

Walt Lipke, PMI® Oklahoma City 
Chapter

Introduction
Earned schedule (ES) is an extension 
to earned value management (EVM) 
providing the capability of schedule 
analysis.1 ES was introduced in 2003 
by my article “Schedule Is Different” 
[Lipke, 2003]. From 2003 until now, 
much has happened. For those apply-
ing ES, the method is broadly consid-
ered to be a significant advancement 
to the practice of EVM. ES has prop-
agated across the world, including 
the USA, Australia, United Kingdom, 
Belgium, Spain, Canada, India, Japan, 
and other countries as well. It is be-
ing used across all industries ap-
plying EVM for all sizes of projects. 
Furthermore, the method is being 
used in research, instructed in several 
universities, and is included in recent 
project management texts and the 
newer EVM analysis tools. Currently, 
an appendix describing ES is be-
ing prepared for inclusion in the PMI® 
Practice Standard for Earned Value 
Management [PMI, 2005].
The measure of ES has provided 
schedule analysis and forecasting ca-
pability to those using EVM, previ-
ously not believed possible. Parallel 
to forecasting final cost using EVM 
measures, ES facilitates a simple cal-
culation for the forecasting of proj-
ect duration and completion dates. 
Furthermore, it has been shown that 

the forecasting is enhanced through 
the application of statistical meth-
ods [Lipke, 2009]. Additionally, anoth-
er measure has been derived from ES, 
“Schedule Adherence” [Lipke, 2009]. 
This measure, in turn, has provid-
ed the capability to perform detailed 
analysis, yielding identification of pro-
cess constraints and impediments and 
specific tasks having the likelihood 
of future rework. Recently, addition-
al calculation methods have been de-
veloped for determining the value of 
the out of sequence work and the re-
work cost caused by imperfect sched-
ule adherence [Lipke, 2010]. These 
advancements are freely available for 
study and exploration through the lit-
erature and calculation tools at the ES 
website, www.earnedschedule.com.
Broadly speaking, the ES methods 
have proven to perform very well. 
However, there are conditions during 
execution, generally for small, short-
duration projects, that can cause error 
in the calculated values for the ES in-
dicators and duration forecasts. These 
conditions are the following:

• Down Time — periods with-
in the schedule where no work is 
scheduled

• Stop Work — periods during ex-
ecution where management has 
halted performance

However, it is worthy to note that even 
when down time and work stop con-
ditions are encountered, ES calcula-

tions converge to the correct duration 
forecast and the final schedule vari-
ance result. The remainder of this arti-
cle will discuss the method of handling 
the two conditions and describe the re-
sults from application to notional data. 

Down Time and Stop Work
Let’s begin with a clear understand-
ing of the terminology “down time” and 
“stop work.” Table 1 shows cumulative 
earned value (EV) and planned val-
ue (PV) for 30 periods of performance. 
You will note that EV and PV are 
shown preceded by an “i.” The i de-
notes that the strings of data are dis-
continuous, i.e., they are “interrupted.” 
First, viewing the iEVcum rows, it is ob-
served that periods 6 and 7 do not 
have data and instead show “XX.” The 
XX entries indicate that management 
imposed a stop work for those two pe-
riods of time. For the iPVcum rows, it 
should be understood that XX entered 
for the periods 15 through 18, indi-
cates no work was planned, i.e., four 
down periods of time. 
The XX periods impact the ES indi-
cators and the forecast duration and 
completion date. The indicators may 
not describe the true performance 
while, generally, the forecast is caused 
to have larger error. When manage-
ment imposes a stop work, the oppor-
tunity has been removed to accrue EV. 
The impact of down time is somewhat 
different. It extends the planned peri-
od of completion. However, manage-

1 This article assumes a reasonable understanding of EVM and ES. If more explanation of EVM is desired see Humphreys (2002). For the fundamentals 
of ES see Lipke (2009).
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ment can choose to not have the down 
period(s) and instead continue to 
work. As seen from the iEVcum entries 
in Table 1, the project manager (PM) 
chose to work through the planned 
down periods (15 though 18), thereby 
minimizing the completion delinquen-
cy. Oppositely, if the plan had been fol-
lowed, XX would instead appear for 
the iEVcum entries during the down time 
periods. 

Schedule Performance 
Indicators
Table 2 displays the normal and 
amended, or special, ES indicators 
that account for the imposed stop 
work. Observed for the periodic time-
based schedule variances, SV(t)wk 
and iSV(t)wk both have a value of –1.0 
for the stop work periods (6 and 7). 
Clearly, no work was accomplished; 
therefore, for both indicators, a peri-
od of opportunity to accrue EV was 
lost for each stop work period. This 
fact is shown, as well, for the period-
ic schedule performance efficiencies 
SPI(t)wk and iSPI(t)wk; both are equal 
to zero for the two periods. 

The cumulative values for the in-
dicators in Table 2, however, show 
differences. The normal SPI(t)cum indi-
cates schedule performance efficien-
cy is decreasing during the stop work, 
whereas the iSPI(t)cum value remains 
constant. If the project team had cho-
sen to work and accomplished noth-
ing, then decreasing performance is 
an expectation. In this case, there is 
no way of knowing if performance has 
changed; thus, the value for iSPI(t)cum 
remains at 0.6084, i.e., the value from 
the last performance period (5) in 
which work was not stopped.
The differences for the values of SV(t)cum
and iSV(t)cum are the result of the im-
pact from the planned down time. Two 
iSV(t)cum values are computed and 
shown in Table 2. One includes the 
impact of down time while the oth-
er does not. The two values are iden-
tified as iSV(t)cumDT and iSV(t)cumDT, 
respectively. 
Returning to the example computa-
tions, the four periods of down time 
(15–18) are in the future with respect 
to the stop work periods (6–7). As 
such, they represent periods available 

for accomplishing work. For the spe-
cial indicator, iSV(t)cumDT, its value will 
be identical to SV(t)cum until the periods 
of down time occur. As Table 2 indi-
cates, this is the condition for periods 
6 and 7 and, as shown, the values for 
SV(t)cum and iSV(t)cumDT are equal. 
The values in the column representing 
iSV(t)cumDT account for the available 
down time. Using the values in Table 
2, it can be deduced that adding the 
four periods of down time to SV(t)cum
yields iSV(t)cumDT. As the down time 
periods occur, they accrue and no 
longer have potential for performing 
work. To obtain iSV(t)cumDT, the value 
of down time remaining is subtracted 
from iSV(t)cumDT. As an example, us-
ing the data from period 7, the number 
of down time periods (4) is subtracted 
from 0.0422 to yield –3.9578 for  
iSV(t)cumDT.
Table 3 provides information about the 
indicators during the planned down time 
periods. The normal and special period-
ic SPI(t) values are equal, as we should 
expect; the ES progress for the perfor-
mance period is not affected by the down 
time. However, SPI(t)cum is shown to be 

less than iSPI(t)cum;
the result of the 
previous stop 
work periods. As 
expressed earli-
er, the true sched-
ule performance 
efficiency is giv-
en by the special 
indicator.
The differences in 
the computed val-
ues for SV(t)cum 
and the two  
iSV(t)cum indica-
tors were de-
scribed in the 
discussion of 
Table 2. To as-
sure under-
standing a few 

Table 1. EV and PV data with stop work and down time.

	  

	  

Table 2. Stop work indicators.
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calculations for period 15 from Table 3 
follow:
iSV(t)cumDT = SV(t)cum + Total Planned 
 Down Time
 = –4.8981 + 4.0
 = –0.8981 periods
iSV(t)cumDT = iSV(t)cumDT – Down
 Time Remaining
 = –0.8981 – 3.0
 = –3.8981 periods
Although the periodic values are equal 
for the two methods of computing sched-
ule performance efficiency, those for 
schedule variance are not. Down time 
causes the periodic values of the nor-
mal and special schedule variance to dif-
fer by 1.0; i.e., iSV(t)wk is equal to SV(t)wk 
plus 1.0 to account for the down time as-
sociated with the period of performance. 
As an example, when the project stops 
work in accordance with the sched-
uled down time, SV(t)wk is equal to –1.0; 
the normal indicator is influenced by the 
stop work only. However, because of the 
down time, iSV(t)wk is equal to 0 
(–1.0 + 1.0 = 0). 
The message to 
be taken from 
this discussion is 
when stop work 
or down time con-
ditions occur, the 
normal indicators 
do not accurate-
ly portray perfor-
mance and have 
the potential to 
cause inappropri-
ate management 
decisions. The 
special indica-
tors provide bet-
ter management 
information. At 
this point it may 
be confusing as 
to why there are 
two values for 
iSV(t)cum. The 
iSV(t)cumDT is the 
true schedule 
variance and is 

intended for project performance anal-
ysis. The iSV(t)cumDT is made available 
for management to know the position 
of the project should the schedule be 
compressed such that the remaining 
down time is taken away.

Forecasts
A significant advantage from apply-
ing ES is that the method provides the 
capability to forecast the project du-
ration and the expected completion 
date. Other methods exist; howev-
er, through studies it has been shown 
that ES is the most reliable forecasting 
method using EVM data [Lipke, 2008] 
[Vanhoucke, 2007]. Nevertheless, in 
the introduction segment of this article, 
it was mentioned that the interrupting 
conditions cause some amount of er-
ror in the ES forecasts. At the conclu-
sion of the introduction, emphasis was 
made that, even with the interrupt-
ing conditions, the ES forecasting al-
ways converges to the actual duration. 
Knowing this, the question arises: Is 

it worthwhile to calculate the forecast 
differently? I’ll attempt to show the im-
provement is significant enough that 
when the interrupting conditions of 
work stop and down time arise, the al-
ternative method should be used.
The idea of the alternative calculation 
is fairly simple yet complex. In general, 
the forecast is made as if the interrupt-
ing conditions are not present. Then, 
using the undistorted forecast, add in 
the interruption effects as they occur. 
Thus, to begin, instead of computing 
the forecast using the normal SPI(t)cum, 
the true performance index, iSPI(t)cum, 
is used. 
The first step, as previously described, 
is to calculate an initial forecast as if 
the planned down time does not exist. 
Therefore, the period of performance 
used in the calculation is shortened; 
the numerator in the forecasting for-
mula becomes the planned duration 
(PD) minus the total number of down 
time periods (DTT). Having the numer-

	  

	  

Table 3. Down time indicators.

Table 4. Stop work / down time forecast.
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ator and denominator, the normal ES 
forecasting formula, IEAC(t) = PD /  
SPI(t)cum, is modified to become the ini-
tial forecast formula: IEAC(t)sp1 = (PD 
– DTT) / iSPI(t)cum.
From this initial formulation, the impact 
of the stop work and down time condi-
tions are introduced into the calculation 
as they occur. The running total of stop 
work (SW) periods is added to the ini-
tial formula, creating a second forecast 
expression: IEAC(t)sp2 = IEAC(t)sp1  
+ SW. 
For the final forecast formula, IEAC(t)sp, 
the total number of down time pe-
riods (DTT) is added to IEAC(t)sp2. 
As the down time periods occur, they 
are counted (DTL) and then subtract-
ed from DTT, thereby reducing the re-
maining potential for void performance 
periods. At this point, the formulation 
of the final forecast is complete with 
one exception. In the event the fore-
cast from IEAC(t)sp2 computes a du-
ration (SP2) less than PD, the number 
of down time periods between SP2 
and PD is counted. This condition-
al quantity (DTC) is included as a sub-
traction, which completes the special 
forecasting formula: 

IEAC(t)sp = (PD – DTT) / iSPI(t)cum + 
 SW + DTT – DTL – DTC

Now, we will use this formula and ex-
amine its forecasting performance. 

From the data shown in Table 1, the 
normal ES forecast, IEAC(t), is com-
puted and compared to the special ES 
forecast. The computed results are 
compiled by period of performance in 
Table 4. As seen in the table, the two 
forecasts begin with comparable val-
ues. When stop work periods 6 and 7 
occur, IEAC(t) increases significant-
ly more than does the special forecast. 
Over the two periods, IEAC(t) increas-
es from the value of 44.4 to 62.1 peri-
ods, whereas IEAC(t)sp increases by 
only two from 41.8 to 43.8.
For periods 8–14, both forecasts de-
crease with the IEAC(t) value consis-
tently higher; the difference between the 
two begins at 14.2 periods and narrows 
to 4.9. During the down time periods, 15 
through 18, each forecast continues to 
decrease, with the IEAC(t) values high-
er by 5.5 to 6.9 periods. Once the down 
time conditions have passed, both fore-
casts quickly converge to values close 
to the actual duration. For this set of 
data, it is reasonably clear that IEAC(t)
sp produces a better forecast than 
IEAC(t). Next, four cases are examined 
to further evaluate the forecasting of the 
two methods, when interrupting condi-
tions are present. 

Case Comparisons
The four cases to be examined are 
characterized as follows:

• Case 1 is an early finish proj-
ect with a three week stop work 
condition.

• Case 2 is a late finish with work 
stopped during four weeks of 
down time.

• Case 3 is a late finish with work 
accomplished through four weeks 
of down time.

• Case 4 is a late finish having 2 
weeks of stop work followed by 4 
weeks of worked down time.

For each case a figure is presented 
containing a graph and column chart 
(Figures 1–4). The graph plots by per-
formance period the special and nor-
mal forecasts along with the planned 
and actual durations. The column 
charts are comparisons of the stan-
dard deviation of the forecasts from 
the final duration for four ranges of 
percent complete. The ranges are 10–
100%, 25–100%, 50–100%, and 75–
100%. The graph provides a good 
visual for how well the IEAC(t)sp and 
IEAC(t) forecasting methods perform. 
Separately, the column charts display 
the characteristic of convergence to 
the actual duration. 
The performance depicted in Figure 
1 is of a project planned for 28 peri-
ods that completes in 26. The effect 
of three weeks of stop work is ob-
served in the graph. The normal fore-
cast, IEAC(t), increases dramatically 

Figure 1. Early finish — 3 week stop work (11–13).

2 Case 4 is the example project discussed in the previous sections of the article.
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during the stop work, while the special 
forecast increases at a slower rate. By 
period 15, the IEAC(t)sp forecast has 
converged and is accurately forecast-
ing the final duration. After the stop 
work period the normal forecast gradu-
ally decreases, eventually converging 
to the actual duration.   
The Figure 1 column chart shows that 
both methods of forecasting converge. 
The characteristic of convergence is 
indicated by the standard deviation 
becoming smaller and smaller as the 
data range becomes more biased to-
ward completion. Each forecasting 
method indicates increasing accura-
cy as the project progresses; however, 

it is observed to be much more pro-
nounced for IEAC(t)sp.
Figure 2 portrays the performance of 
a late finish project, planned for 27 pe-
riods, in which there are four periods 
of down time. Just as for Figure 1, the 
impact of stopping work, as planned, 
causes the normal forecast to increase 
rapidly. The special forecast increases, 
as well, but the durations calculated 
are shorter. It is seen that the spe-
cial forecast very accurately predicts 
the final duration beginning at peri-
od 19 with the normal forecast becom-
ing comparable at period 21. For Case 
2 the column chart indicates conver-
gence for both methods with the spe-
cial forecast considerably better for the 

two larger percent complete ranges 
and marginally better for the two short-
er ranges.
The Case 3 project is planned for 27 
periods including four periods of down 
time. During execution, the manager 
chose to work through the down time, 
thereby reducing the late completion to 
one period. From the graph it is seen 
that the normal forecast sharply de-
creases during the scheduled period 
of down time, while the special fore-
cast decreases more gradually. The 
special forecast becomes very accu-
rate beginning at period 17, while the 
normal forecast doesn’t achieve com-
parable accuracy until period 24. Each 

Figure 2. Late finish — 4 periods of down time (15–18).

Figure 3. Late finish – work through 4 periods of down time (15–18).
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method shows convergence from the 
column chart with the special method 
consistently showing better forecasting 
accuracy.
Figure 4 portrays the performance for a 
27 period project having a combination 
of interruptions. During the execution, 
performance is halted for two periods. 
Later, to minimize the impact of the de-
lay, the project team works through the 
four periods of down time, delivering 
the product three periods late.
The graph and chart in Figure 4 depict 
the performance for Case 4. Clearly, 
the forecasts from IEAC(t)sp are better. 
They are shown to be more accurate 
for every set of computed values after 
period one. Likewise, the column chart 
illustrates that IEAC(t)sp calculations 
provided better forecasting and conver-
gence for all performance data ranges.
The last three sentences in the pre-
vious paragraph portray, in general, 
the comparison results for cases 1, 2, 
and 3 as well. From the case examina-
tions, it can be stated that when the in-
terruptions of stop work and down time 
are encountered, the special meth-
od can be expected to produce more 
accurate forecasting results. Due to 
the case findings and their consisten-
cy, the special method is recommend-
ed for use.

Summary
ES has been shown through research 
and use over several years to be a re-

liable schedule analysis extension to 
EVM. For large projects, stop work 
and down time conditions occurring for 
small portions of the project, in most 
instances, would not have much im-
pact on the ES time based indica-
tors or the duration and completion 
date forecasts. However, it is a differ-
ent matter for small projects. The in-
terrupting conditions will usually distort 
the ES indicators and forecasts, pos-
sibly enough to affect management 
decisions.
Special calculation methods were in-
troduced for enhancing the application 
of ES to small projects. The meth-
ods were described for the time-based 
schedule performance indicators and 
the forecasting of duration and com-
pletion date. The improvement to the 
indicators from the special methods 
was illustrated through an example set 
of EVM data.
The special and normal forecasting 
methods were applied to four sets of 
EVM data, having various combina-
tions of stop work and down time con-
ditions. For each case, forecasts were 
made using both calculations meth-
ods. The forecasts were then com-
pared from two perspectives. Graphs 
were made for the forecast results 
of IEAC(t) and IEAC(t)sp by peri-
od. Included on the graphs are the 
planned and actual durations, as well. 
Additionally, column charts for four 
ranges of percent complete were con-
structed depicting the standard devia-

tion of the forecast results with respect 
to the final duration. 
For all four performance scenarios, 
the comparisons made in the graphs 
and charts clearly indicate that IEAC(t)
sp reliably produced better forecasts. 
Although small, notional, data sets 
were used, the results are compelling. 
Thus, for small projects encountering 
stop work and down time conditions, 
the special ES method is recommend-
ed for calculating time-based indica-
tors and forecasts. 

Final Comment
Although the calculations to implement 
the special method are not difficult, 
they are incredibly tedious and the 
computations are mistake prone. To 
facilitate the application of ES for small 
projects subject to the interruptions of 
down time and stop work, a calcula-
tor has been posted to the ES website 
(www.earnedschedule.com). The spe-
cial ES calculator, ES calculator v1a 
(special cases), is freely downloadable 
from the “ES Calculator” website page.
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