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The Measurable News

EVM Europe Initiative Continues  
to Develop

Management School, which sponsored 
the conference.
Unique characteristics for an EVM con-
ference included a dedicated research 
track with presentations by masters’ 
students from Ghent University. The 
absence of a regulatory mandate for 
EVM in Europe results in interest in 
more pragmatic approaches to EVM 
practice and implementation where the 
benefits of the method are obtained 
with overheads minimised. European 
EVM implementation experiences were 
featured in the practitioner track, which 
also explains the greater interest in the 
PMI EVM Practice Standard 2nd edition 
update project presentation by Project 

Chair J. Greg Smith than has occurred 
at U.S. conferences. 
The conference had a distinctly 
Belgian flavour: presenters received 
gifts of boxed chocolates, with boxes 
also made of chocolate, and the con-
ference concluded in true Belgian style 
with a beer tasting session. 
The EVA Europe Association has 
been reformed into the EVM Europe 
Association to carry forward the initia-
tive of advancing EVM in Europe on a 
long-term basis. Planning for the EVM 
Europe Conference 2011 (Valencia, 
Spain, on the northern Mediterranean 
coast) is well underway. Details are 
available at: www.evm-europe.eu

By Kym Henderson, Research & 
Standards Lead
The EVM Europe initiative progresses 
with a successful second EVA Europe 
Conference held at the historic “Het 
Pand”, the Cultural Centre of Ghent 
University on 24–25 November 2010 
with about 90 delegates and speak-
ers attending. Het Pand, a former 
Dominican monastery, is located in the 
historical centre of the city of Ghent, on 
the banks of the River Leie. The oldest 
parts of this impressive building date 
from the 13th Century. Using Het Pand 
came from a collaboration between 
Ghent University, which owns the fa-
cility, and the Vlerick Leuven Ghent 

Photo Wrap‑up from the EVA‑2 Europe Conference in Ghent, Belgium. (Top, left to right) Academic Track Chair Kym Henderson presenting the 
speaker gift (box of Belgian chocolates with box also made of chocolate) to Mike Newton from the UK. A masters’ students of Ghent University present-
ing EVM research findings — a strategy for replenishing practitioner ranks and advancing EVM globally? Plenary speaker, Belgian astronaut Frank de 
Winne, first European International Space Station Commander being presented a statuette of him blowing a kiss to his wife from the Bajkonur, Kazakh-
stan, launch pad by Prof. Dr. Mario Vanhoucke and Ing. Stephan Vandevoorde. (Bottom, left to right) During day two’s plenary session in the historic 
“Het Pand” Conference Centre, speaker Johan Van Wassenhove, CEO of Denys, shared his experiences on managing risk in a competitive global world 
order. USA speakers and delegates, Sean Alexander and J. Greg Smith forgoing the pleasures of Thanksgiving to advocate EVM in Europe. (Greg’s 
presentation on the PMI EVM Global Standard 2nd edition update project attracted considerable interest and full-house attendance.) A truly Belgian end to 
the conference — A beer tasting session that included the release of yet another new Belgian beer, bottled by a Belgian EVM research student!
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EVM CoP Track at PMI North American 
Congress
By Ray W. Stratton, PMP, EVP,  
EVM CoP Deputy Community 
Manager
The PMI EVM CoP has coordinated an 
EVM track at the PMI North American 
Congress. Four sessions on Earned 
Value Management start at 9:30AM 
on 24 October and end at 5:30PM. 
The next day four additional topics will 
be presented during the same time 
period. 
These high-quality presentations have 
been selected by the EVM CoP as 
timely, relevant, and address a wide 
range of earned value management 
applications and knowledge.
The selected presentations are:
• Understanding the Value of 

Earned Value

• Integration of Earned Value 
and Risk Management Using 
Contingency Reserves

•  Advances in Earned Schedule 
and Earned Value Management

• EVMS “Keeping it Simple and 
Succeeding”

• EVM Standard Update
• The Truth About Preparedness 

For Any EVMS Assessments By 
Others

• EVM on Service Projects – An 
Optimized Paradigm

• Application of EVM to pressure 
equipment manufacturing

Stop by one or more of these sessions 
to add to your knowledge about EVM. 
At each session the EVM CoP will 
also be providing information about 
the CoP and our upcoming Integrated 

Program Management Conference 
(IPMC) and our EVM World 2012 
conference.
Check with PMI’s Congress website or 
Congress materials for the exact time 
and location for the presentations.
This is also a great way to meet others 
interested in EVM. Network, network, 
network. 
Planning on attending the PMI EMEA 
Congress? Your EVM CoP has assem-
bled a volunteer committee to review 
EVM related presentation proposal 
for an EVM CoP track for the EMEA 
Congress.
Thinking of presenting an EVM topic 
at EMEA? Check with PMI about how 
and when to submit your proposal. 
EVM related proposals will be forward-
ed to the EVM CoP EMEA selection 
committee.

W
EB

IN
AR

Integrated Baseline Review Webinar
This webinar is scheduled for Wednesday, October 5, 

from 5:00–6:00pm (Eastern) Ms. Susan Wood, Community Manager, and Ms. Eleanor Haupt, 
Past President, College of Performance Management, will be presenting a webinar on Inte‑
grated Baseline Reviews on October 5 at 5:00pm EDT. The webinar will cover the following 
areas of the IBR:
• Why Hold the IBR • Purpose • What it is and is not 
• Objectives and outcomes • Roadmap to success 

 To register, go to http://evm.vc.pmi.org/Webinars.aspx 
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The premier conference on Earned Value Management

IPM 2011 23rd Annual International 
Integrated Program Management Conference 
November 7–9, 2011
Bethesda North Marriott Hotel &  
Conference Center • Bethesda, MD
Look for more information on www.pmi-cpm.org

DoN’t mIss EARly BIRD DEADlINEs foR …

Go to www.pmi-cpm.org and click on the IPM banner for
• Conference Program • Speaker Bios • Exhibitors
• Schedule  • Hotel • Registration

General information…

REgIstRAtIoN Is fAst AND EAsy oNlINE At  
www.pmi-cpm.org/pages/events/IPM11/registration.html

Conference Information…

Sponsored by…Sponsored by…

• Get the latest information at the IPM-2011 web site.
• Earn 15 PDUs at the conference.
• Don’t miss great keynote speakers:

David M. Walker, Founder and 
CEO of the Comeback America 
Initiative and former Comptroller 
General of the United States  

Jacques S. Gansler, Ph.D.,  
Director, Center for Public Policy & 
Private Enterprise School of Public 
Policy, University of Maryland

Scott Gould, Deputy Secretary, 
Veterans Affairs

Hotel at “IPM Conference Rate” ends October 14!
Conference Fees: 
   Thru October 7, 2011..…...............$850
   After October 7, 2011..…...............$900
General Conference Information:   
   www.pmi-cpm.org or call 703.370.7885 
Exhibiting Information: Erin Whittaker at 703.938.5090
General Information: Gaile Argiro at 703.370.7885
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Ownership and Control of  
Management Reserve

serve for unplanned activity within the 
project [contract] scope. Also, exam-
ples given in the Intent Guide for the 
use of MR include unexpected work 
growth within the contract SOW and 
rate changes. Establishment, mainte-
nance, and control of MR is assigned 
to the contractor for management with-
in the expressed intent and uses delin-
eated in the ANSI Guidelines and the 
Intent Guide. It is the customer’s re-
sponsibility to ensure that MR is used 
for its expressed purposes and MR 
is managed in accordance with pre-
scribed procedures documented in 
the contractor’s EVMS Description. 
There is no evidence that the govern-
ment (customer) is authorized to direct 
otherwise. 
The DoD has long had express di-
rection in regard to the uses of MR, 
as the following excerpt from page 
3-10 of the DoD Cost/Schedule 
Control Systems (C/SCSC) Joint 
Implementation Guide (JIG) of 1 
October 1987 illustrates:

e. Management Reserve
1. In most major acquisition con-

tracts, particularly in the de-
velopment phase, there is 
considerable uncertainty re-
garding the timing, CWBS 
elements involved, or magni-
tude of future difficulties. The 
C/SCSC permit the use of a 
management reserve provid-
ed that adequate identification 
and controls are maintained. 
Management reserve budget 
and its use must always be ac-
counted for at the total contract 
level. Normally, it is retained 
and controlled at this level, al-
though in some cases it might 
be distributed to and controlled 
at lower management levels. 

In any event, management re-
serve budget is maintained 
separately from undistributed 
budget. There is no such thing 
as “negative management re-
serve.” If the contract is bud-
geted in excess of contract 
budget base (the negotiated 
contract cost plus the estimat-
ed cost for authorized unpriced 
work), the provisions applica-
ble to formal reprogramming 
should apply. 

2. Management reserve is not 
a contingency which can be 
eliminated from contract pric-
es during subsequent nego-
tiations or used to absorb the 
cost of contract changes. The 
contractor should not be re-
quired to use existing manage-
ment reserve to provide funds 
for authorized but undefinitized 
work or other modifications 
to authorized contractual ef-
forts. The contractor may, if 
the documented management 
system permits, use manage-
ment reserve to provide tem-
porary budgets for authorized 
undefinitized effort; however, it 
must remain clear to both par-
ties that the management re-
serve budget was derived from 
cost previously negotiated for 
the contractual effort autho-
rized prior to the change in pro-
cess. Definitization of contract 
changes may result in estab-
lishing a new level of manage-
ment reserve reflecting the 
revised effort. This new level 
may exceed prior reserves.

The philosophy in the aforesaid ex-
cerpt from the JIG was largely ascribed 
to when the ANSI Standard was estab-
lished and thence through its updates. 

By Peter J. Schwarz

Preface
The genesis for this 

article is an issue 
raised during a National 

Defense Industrial Association meet-
ing. No formal paper was published in 
regard to the ownership and manage-
ment reserve (MR). Having done the 
research and composing the proposed 
position paper, the author believes 
there is merit in addressing some of 
the problems associated with manage-
ment reserve and identifying a consis-
tent policy approach; however, as with 
most statements related to earned val-
ue management (EVM), there are no 
absolutes, only opinion, theory, and 
semantics. 

Original Statement of Problem
Several instances were identified 
wherein contractors have been directed 
by government program managers and 
contracting officers to use MR for pur-
poses other than the intent expressed 
in Guideline 14 of the ANSI/EIA-748 
Guidelines, the NDIA ANSI/EIA-748 
Intent Guide, validated EVM system 
descriptions, and long-accepted best 
practices. Examples of this question-
able direction are coverage of out-of-
scope work to a contract and to cover 
overruns.

Discussion
Adherence to the ANSI/EIA-748 
Guidelines is mandated by the FAR 
and DFARS contract clauses. In addi-
tion, the ANSI/EIA-748 Intent Guide, 
which has been accepted for use by 
the Office of Management and Budget 
(OMB) for the civilian agencies and by 
the Department of Defense (DoD), cur-
rently states that [contractor] project 
managers should identify a budget re-
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However, the permission to use MR to 
establish temporary budgets for autho-
rized unpriced work may now be mod-
erated by the current practice of issuing 
not-to exceed budgets for that work.
Perhaps some of the misperceptions 
regarding MR emanate from the sev-
eral definitions of MR that exist in vari-
ous publications of authority, namely: 

 ANSI 748-B
2.6 Common Terminolqogy
MANAGEMENT RESERVE — An 
amount of the total budget withheld 
for management control purposes 
rather than being designated for 
the accomplishment of a specific 
task or set of tasks.
3.5.4 Management Reserve
An organization may establish a 
schedule and/or cost reserve to be 
used for management control pur-
poses in accordance with organiza-
tional policy. Management reserve 
is held for unexpected growth with-
in the currently authorized work 
scope, rate changes, risk handling, 
and other program unknowns. 
Generally, reserve is held for cur-
rent and future needs and is not 
used to offset accumulated over-
runs or under runs. Reserve may 
be held at the total program lev-
el or distributed and controlled at 
lower management levels. In any 
case, an organization should be 
able to account for all its manage-
ment reserve.
Management reserve is not a con-
tingency that can be eliminated from 
prices during subsequent negotia-
tions or used to absorb the cost of 
program changes. The budget be-
ing held in reserve must not be 
viewed by a customer as a source 
of funding for added work scope.

NDIA PMSC EVMS Intent Guide 
(June 2009)

Management Value
Project managers must real-
ize the performance measure-

ment baseline planning process 
contains risk and should identi-
fy a Management Reserve con-
tingency account for unplanned 
activity within the project scope. 
Unexpected work scope growth 
within the contract SOW, rates 
changes, or schedule slips are 
example(s) of situations that may 
make the amount of performance 
measurement budget assigned 
to an individual CAM inadequate. 
This facilitates the maintaining of 
budgets for work accomplished 
and provides effective perfor-
mance measurement data for 
management. 

Intent Guideline 14
Identify and control management 
reserve (MR) and undistributed bud-
get. Management reserve is bud-
get set aside for unplanned events 
that may arise during the course of 
the project, but cannot be identified 
in advance. Because management 
reserve is budget that is not as yet 
tied to work, it does not form part 
of the performance measurement 
baseline. The management reserve 
budget should be commensurate 
with the level of risks identified by 
the project and/or withheld for man-
agement control purposes.

PMBOK
Budget Section
Budget reserve analysis can estab-
lish both the contingency reserves 
and the management reserves for 
the project. Contingency reserves 
are allowances for unplanned 
but potentially required chang-
es that can result from realized 
risks identified in the risk register. 
Management reserves are budget 
reserved for unplanned changes to 
project scope and cost. The proj-
ect manager may be required to 
obtain approval before obligating 
or spending management reserve. 
Management reserves are not part 
of the project cost baseline, but 
may be included in the total budget 

for the project. They are not includ-
ed as a part of the earned value 
measurement calculations.”
Glossary Section
“Reserve – A provision in the proj-
ect management plan to mitigate 
cost and/or schedule risk. Often 
used with a modifier (e.g., man-
agement reserve, contingency re-
serve) to provide further detail on 
what types of risk are meant to be 
mitigated.”

C/SCSC Book (1983) –  
Quentin Fleming

The management reserve is need-
ed to cover any and all adverse con-
tingencies that are likely to occur. … 
The management reserve is the buf-
fer which gives organization assur-
ances that the profit goals it has set 
for itself, in fact, survive the perfor-
mance uncertainties it will face.
A portion of the Contract Budget 
Base that is held for management 
purposes by the contractor to cover 
the expense of unanticipated pro-
gram requirements. It is not a part 
of the Performance Measurement 
Baseline.

EVM Maturity Model — Ray Stratton
Management reserve is a formal 
EVM term and refers to money 
held at the project manager level 
to address risk and cost issues that 
may arise during project execution. 
… Since MR is not assigned to a 
control account it is not part of the 
PMB or BAC.

Project Management Using Earned 
Value – Gary Humphreys

An amount of the Total Allocated 
Budget withheld for management 
control purposes rather than des-
ignated for the accomplishment of 
a specific task or set of tasks. It is 
not part of the PMB.
While some companies may use 
the term “project reserves” or “con-
tingency,” the concept is the same. 
A project reserve is not intended to 
cover changes in scope.
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PMI EVM Practice Standard
(The Standard does not have a defi-
nition for Management Reserve. It is 
understood that the revised standard, 
which is to be released at the PMI 
Global Congress in October 2011, will 
have a definition for MR.)
Author’s Note: The previous definitions 
were provided through the research of 
Walt Lipke, who is also concerned with 
the lack of uniformity in the treatment 
of MR, and with a valuable assist from 
Gay Infanti. For completeness, the au-
thor added the “Management Value” 
paragraph, associated with MR, from 
the NDIA Intent Guide.
In addition, Data Item Description 
(DID) DI-MGMT-81466A, Contract 
Performance Report (CPR) describes 
MR as follows: (Note: The following 
eliminates inapplicable portions.)

2.2.4.6. Management Reserve. MR 
is an amount of the overall con-
tract budget withheld for manage-
ment control purposes and is held 
for program unknowns (realized 
risk on authorized work scope). 
Reserve is held for future needs 
and shall not be used to offset cu-
mulative cost variances. It shall not 
be eliminated from contract prices 
by the Government during subse-
quent negotiations nor used to ab-
sorb the cost contract changes. 
2.2.4.6.1. Negative Management 
Reserve. There is no such thing 
as “negative MR.” If the contract is 
budgeted in excess of the Contract 
Budget Base (the negotiated cost 
plus the estimated cost for authorized 
unpriced work), the provisions appli-
cable to formal reprogramming apply.

The latest official version of the DoD 
EVM Implementation Guide (EVMIG), 
October 2006, defines management 
reserve in the following paragraph 
from the definitions, but does not pro-
vide any extensive detail in the body of 
the document.

Management Reserve. An amount 
of the total budget withheld for 
management control purposes 

rather than designated for the ac-
complishment of a specific task or 
set of tasks. It is held and applied 
through a disciplined process to 
any additional work that is to be ac-
complished within the authorized 
work scope of the contract or ap-
plied to accommodate rate chang-
es for future work. It may not be 
used to offset or minimize existing 
cost variances.

Other References 
It is acknowledged that a number of 
other source materials exist for de-
fining and describing the ownership, 
control, authorized uses, and unau-
thorized uses of MR. In fact, several 
of our more experienced colleagues, 
in terms of longevity, agree to the 
existence of a Defense Acquisition 
Circular, issued in the late 70s to ear-
ly 80s, that more than adequately 
addresses the present conundrum. 
However, the document remains elu-
sive. According to qualified sources, it 
states, what we believe, that MR be-
longs to the contractor as it is derived 
from the negotiated contract value and 
held for authorized purposes by the 
project manager. Accordingly, the gov-
ernment cannot direct the contractor 
to use budgeted MR to cover out-of-
scope contract work. Using MR is re-
stricted to authorized contract work, 
requiring a negotiated contract modifi-
cation accompanied by an increase in 
contract value or a directed change or-
der with a not-to-exceed value and ad-
ditional funding, if required. 

Summary
Thematically, all the dictums and 
guidance available are attempting to 
espouse the same policies and stan-
dards in regard to the use, manage-
ment, ownership, and control of MR. 
The degree to which this aim has been 
achieved is, however, subject to some 
debate. (The reason for these var-
ied statements may be attributable in 
some cases to an attempt to reach 
a wider but uninitiated audience.) By 
publishing these variations on a theme, 

the EV community has succeeded in 
creating a climate of confusion, result-
ing in some egregious misuse of MR. 
In fact upon reflection, the statements 
in the ANSI Standard and Intent Guide 
could be strengthened to fully express 
the intent, use, ownership ,and man-
agement control of MR. 
On the other hand, there is a problem 
in the government regarding the train-
ing and awareness within program 
control organizations concerning EVM, 
and coincidentally the purpose of MR. 
This EVM training deficiency was ad-
dressed in the October 2009 DoD 
Report to Congress. 
Although the government and its 
agents are required to conform to es-
tablished policies, requirements and 
thresholds in regard to EVM, contrac-
tors would be remiss in not objecting 
to contractual direction which is a clear 
violation of established policy and 
proven best practices.
Additionally, the contractor’s EVM 
system and its description emanate 
from and are established and vali-
dated through a mandated clause in 
the contract. The procedures and pro-
cesses delineated in the EVM System 
Description have ostensibly been 
validated as complying with the 32 
Guidelines in the ANSI 748 Standard. 
Included in these, system procedures 
are requirements for management and 
use of MR. The basic question is wheth-
er deviation constitutes a violation of 
compliance with the 32 Guidelines.

Conclusions
Adoption of a universally accepted 
mandate is proposed to address the 
ownership, control, management, and 
use of MR. Government and indus-
try need to agree to a comprehensive 
and consistent definition and descrip-
tion concerning MR. This description 
could be reflected, as appropriate, in 
the governing documentation such 
as, the ANSI-748 Standard, the ANSI-
748 Intent Guide, and, for the DoD the 
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EVMIG and the CPR DID. Training 
syllabi will need to incorporate the re-
vised version of MR guidance to en-
sure widespread distribution. 
The following composite is offered as 
a solution:

Ownership, Control, and Use of 
Management Reserve
1. A MR may be established by a 

contractor as a separate budget 
account to cover unanticipated 
and unplanned costs encoun-
tered in the course of work being 
performed within the authorized 
scope of work under a contract. 
The MR budget should be com-
mensurate with the level of quanti-
fied risks identified in the contract 
work and/or withheld for manage-
ment control purposes. As a sepa-
rate budget account, MR is not a 
part of the performance measure-
ment baseline (PMB) but rather in-
cluded in the contract budget base 
(CBB) and total allocated budget 
(TAB) of the contract. Since own-
ership and control of MR is vest-
ed in the contractor, the contractor 
must then establish approvals, 
logs, and processes to ensure the 
proper use of MR. 

2. Adequate identification and con-
trols for the MR account must be 
reflected in EVM system proce-
dures, which are subject to valida-
tion by the government. MR budget 
and its use must be accounted for 
at the total contract level. Although 
normally retained and controlled at 
the total contract level, it may be 
distributed and controlled at lower 
management levels.

3. There is no such thing as “negative 
management reserve.” If the con-
tract is budgeted in excess of con-
tract budget base (the negotiated 
contract cost plus the estimated 
cost for authorized unpriced work), 
the provisions applicable to formal 
reprogramming should apply.

4. MR is a budget, not a contingency 
that can be eliminated from con-
tract prices during subsequent ne-
gotiations. MR cannot be used to 
support the cost of contract chang-
es, cost overruns, added work 
scope, or out-of-scope work.

5. The contractor should not be re-
quired to use existing manage-
ment reserve to provide budget for 
authorized but undefinitized work 
or other modifications to autho-
rized contractual efforts.

6. Definitization of contract changes 
may result in establishing a new 
level of management reserve re-
flecting the revised effort. 

7. MR actions must also be ex-
plained in Format 5 of the 
CPR in accordance with 
DI-MGMT-81466A. 

About the Author
Peter Schwarz is a management con-
sultant and the current Story Editor of 
The Measurable News. He has over 
40 years experience in project man-
agement and procurement. As a na-
val officer and later as a management 
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a deputy program manager, project 
manager, and company vice president 
with several major acquisition pro-
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and missile development. Since 1974, 
he has been a proponent of EVM, and 
its predecessor C/SCSC, as a valu-
able tool for the management of ac-
quisition programs and contracts. 
Mr. Schwarz is a past Vice President 
of the Performance Management 
Association, which has been trans-
formed into the PMI EVM Community 
of Practice. He is a graduate of the 
University of Massachusetts, and he 
completed extensive graduate studies 
at George Washington and Catholic 
Universities. 
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Cost of Earned Value Management
costs. Another frequently referenced 
study is the NSIA/DoD TQM Earned 
Value Management study published in 
1991. The study determined that the 
DoD oversight activities added unnec-
essary cost to EVM1. The NSIA/DoD 
study concluded that most of the pre-
mium costs normally associated with 
implementing EVM are due to over-
sight requirements and over imple-
mentation as opposed to the actual 
DoD EVM requirements. 
While the aforementioned studies 
have been useful in identifying the 
unique costs of EVM2, we do not know 
of any previous studies identifying or 
quantifying specific cost savings re-
sulting from the use of EVM. However, 
there are two recent studies that cor-
relate the cost of program manage-
ment to Earned Value Management 
implementation. These studies demon-
strate that the overall cost of program 
management using mature or qual-
ity Earned Value Management is no 
greater than and sometimes less than 
programs not using EVM. The two 
studies correlate the Cost of Program 
Management Using EVM to the matu-
rity and quality of program EVM imple-

By Keith Krazert and  
Joseph R. Houser
The perceived cost of 
implementing Earned 
Value Management 

(EVM) on any program or project is 
a common obstacle that discourag-
es Government and contractor imple-
mentations of EVM. EVM is seen as 
a program management technique 
that requires process revisions, new 
software applications, and significant 
training. Management often questions 
the value of EVM given these identi-
fied requirements to implement and 
maintain the earned value manage-
ment system.
There have been many articles 
and studies on the “Cost of Earned 
Value Management.” One of the 
most referenced studies was spon-
sored by the Office of the Under 
Secretary of Defense for Acquisition 
and Technology in 1994. They en-
gaged Coopers & Lybrand and TASC 
to quantify the cost of DoD regula-
tion and oversight. The study deter-
mined that the cost of implementing 
DoD EVM requirements on a contract 
to industry was 0.9% of total program 

mentations. One of the studies was 
conducted by a major corporation and 
the other study was conducted by a 
federal civilian agency. These stud-
ies provide general data that supports 
the concept that mature and quality 
EVM implementations, as part of an 
overall approach to integrated pro-
gram management, have cost savings 
that more than offset the cost of imple-
menting and maintaining Earned Value 
Management Systems. This assump-
tion is validated by the results of the 
two independent studies of two major 
organizations addressed in this article. 

Integrated Program 
Management
The effective application of integrated 
program management to any program 
or project requires planning, execu-
tion, performance analysis, and report-
ing whether or not EVM is used. Most 
program management organizations 
already have processes, procedures, 
and applications that define these 
program management methods and 
techniques. Many of the program man-
agement activities to plan and manage 
schedule and cost performance are il-
lustrated in Figure 1.
The program management processes 
and sequence of events are relative-
ly similar for most organizations. Most 
mature program management organi-
zations use common repeatable pro-
cesses and procedures across their 
programs and projects to provide per-
formance metrics that are understood 
and used by management. The ac-
tivities illustrated in Figure 1 are usu-
ally required to plan and manage a 
program. The level of detail and disci-
pline used by organizations and pro-
grams vary and costs incurred for 
these activities will also vary between 
organizations. 
Some of the characteristics relating 
to EVM implementation that were ob-
served for the mature and quality im-	  

Figure 1. Major program management processes.
1One of the authors, Joseph Houser, led the NSIA/DoD TQM study. 
2The article by David S. Christensen, PHD, is a good assessment of the cost and benefits of the Earned Value Management Process.
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plementations on integrated program 
management include:

• Earned value was embraced 
by program and executive 
management

• Program performance reports in-
cluded EVM metrics

• EVM surveillance was conducted 
to verify compliance with Program 
Management processes and 
procedures

• EVM is used on all contract types, 
including firm fixed price

• Contractors provide EVM data to 
customers without a contractual 
requirement

Cost of  Earned Value 
Management 
The use of EVM by program manage-
ment includes some unique costs that 
are only required for organizations us-
ing EVM. The question that often aris-
es is: “Is it worth the additional costs 
to implement EVM?” As stated before, 
the 1994 DoD regulation and oversight 
study determined the cost of DoD 
EVM to industry was 0.9%. This study 
remains the benchmark for quanti-
fying the “Cost of EVM”. The NSIA/
DoD TQM Earned Value Management 
study during the early 1990’s deter-
mined that EVM practices and misap-
plication varied greatly between and 
within companies. 

The Cost Program Management 
Using EVM 
There are two recent studies that as-
sessed the Total Cost of Program 
Management using EVM by quantify-
ing program management cost as a 
percent of total cost and then correlat-
ing this program management cost to 
an assessment of the quality and ma-
turity of program EVM implementa-
tions. These studies indicate there is 
not a premium cost or higher cost for 
program management organizations 
using Earned Value Management.
The first of these studies was conduct-
ed by a major contractor with the re-
sults illustrated in Figure 2. 

The contractor 
study assessed 
the maturity level 
of Business Unit 
program manage-
ment processes 
using (and not us-
ing) EVM and cor-
related program 
management cost 
as a percent of to-
tal program cost. 
Program manage-
ment included all 
cost associated 
with planning and 
managing a pro-
gram. In addition 
to program man-
agement, functions 
such as cost man-
agement, schedule 
management, con-
figuration control, 
and quality were in-
cluded. The maturi-
ty level of programs 
was determined 
by an indepen-
dent consultant 
using the company criteria for the lev-
els of maturity. The use of EVM was a 
major factor in the maturity model. 
The study found programs with more 
mature program management pro-
cesses using EVM generally had low-
er program management personnel as 
a percent of total program personnel. 
Although the data indicated that the cost 
of program management was relative-
ly flat between the maturity levels, there 
was a clear indication that there was not 
a premium or higher cost for programs 
implementing mature EVM processes. 
The second “Cost of EVM” study was 
conducted by the Federal Aviation 
Agency (FAA) as illustrated in Figure 3. 
The FAA “Cost of EVM” study as-
sessed the earned value management 
compliance with the ANSI/EIA 748 
Standard – EVMS. Red assessments 
indicated that the EVM implementa-
tion did not comply with the Standard; 

	  

	   Figure 2. Contractor cost of program management using EVM.

 Figure 3. FAA cost of program management using EVM.

Yellow indicated that the program was 
partially compliant, however, useful 
data is being provided; and a Green 
assessment indicated that the pro-
gram met the intent of ANSI/EIA 748. 
The budgeted cost of total program 
management and the total program 
budget was obtained from the Agency 
budget records. 
 For each program, the program man-
agement % of total program costs was 
correlated to the EVM assessment. 
The data found that generally the Red 
program PM % of total cost was great-
er then Yellow programs, and Yellow 
program PM % of total cost was great-
er then Green programs.

Conclusions
The results of these two studies cor-
relating the cost of program manage-
ment using EVM to the quality and 
maturity of EVM implementations dem-
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onstrated that quality or mature EVM 
implementations do not have aver‑
age higher total cost of integrated 
program management as compared 
with programs with low quality or 
immature EVM implementations. 
Effective program management re-
quires mature processes to plan and 
manage schedule, cost, and techni-
cal performance. Programs not using 
EVM for schedule/cost management 
will have other processes and tech-
niques. These studies indicate that 
on average the “total cost of program 
management” is less for programs im-
plementing quality or mature EVM. 
There were some characteristics ob-
served that may explain the main driv-
ers for the correlations found in these 
studies, as described in Table 4.0.
The cost of EVM is a common obsta-
cle to implementing EVM on many pro-
grams or projects. While most of the 
studies have focused on unique activi-
ties and tasks associated with EVM; 
these two studies assessing the to-
tal cost of integrated program man-
agement indicate that most programs 
do not necessarily incur overall higher 
program management costs for imple-

menting quality or mature earned value 
management processes. These studies 
also indicate that the perceived “Cost of 
EVM” should not be considered an ob-
stacle to implementing EVM for govern-
ment agencies or contractors.

Editor’s note: This article is re-pub-
lished from the Fall 2006 issue of 
The Measurable News. There is ex-
pectation that the cost of EVM will 
soon be a significant issue driven 
by government budget shortfalls.

About the Authors
Keith Kratzert is retired from the po-
sition as EVM Focal Point within the 
FAA Air Traffic Organization (ATO), 
Office of Acquisition and Business 
Services. He was responsible for in-
troducing EVM concepts and pro-
cesses to FAA acquisition projects. 
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FAA Acquisition Management System, 
planning for and conduct of integrat-
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presenting EVM training, coordinat-
ing external training course content 
to ensure a consistent EVM approach 
within the FAA, program and contract 
level validation, program and contract 

level surveillance, 
and implement-
ing EVM within 
the context of the 
FAA IPT organiza-
tion. Prior to as-
suming the EVM 
Focal Point posi-
tion he held po-
sitions within the 
FAA in the ATO, 
Terminal Service 
Unit Planning and 
Performance or-
ganization and 
the Office of 
Communications, 
Navigation, and 
Surveillance 
Systems. Before 
joining the FAA, 
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port to Navy and 
DoD acquisition 

programs for 10 years as a support 
contractor. Before that he complet-
ed a 21-year career in the U.S. Air 
Force where he held numerous ac-
quisition and test and evaluation po-
sitions in the Strategic Air Command 
and Air Force Systems Command. Mr. 
Kratzert received a bachelor of sci-
ence degree in mechanical engineer-
ing from Ohio University and a master 
of science in public administration 
from Troy State University. 
Joseph R. Houser has over 40 years 
of program and financial management 
experience in commercial and govern-
ment sectors. He is currently Director 
of Financial Sector for IntePros. He 
has supported major capital acquisi-
tion programs at the FAA in risk, met-
rics, schedule, and EVM. Prior to KM 
Systems Group, Mr. Houser was a 
Deputy Program Manager with both 
SAIC and Lockheed Martin. His expe-
rience includes corporate-level respon-
sibilities for EVM at IBM and Lockheed 
Martin, where he led several program 
performance process improvement 
initiatives. He has extensive experi-
ence with large-scale programs, de-
veloping and implementing schedule 
management, cost management, risk 
management, and EVM systems. 
Mr. Houser is a founding member 
and past Chairman of the Board and 
President of the Program Management 
Institute – College of Performance 
Management. He is a member and 
past Chairman of the National Defense 
Industrial Association (NDIA) Program 
Management Systems Committee. He 
served as the NDIA industry advisor to 
the DoD Performance Measurement 
Joint Executive Group. He organized 
and led a joint DoD/Industry (NDIA) 
TQM study on the DoD cost/schedule 
management process. The 18-month 
study had 17 of the 18 recommen-
dations implemented by the DoD. 
The Honorable Donald J. Yockey, 
Under Secretary of Defense (A), re-
ferred to the study as a “model for fu-
ture government/industry relations.” 
He has published several papers and 
is an international speaker and lec-
turer on cost/schedule control and 
management. 

Table 1. EVM organizational characteristics summary.

High Quality and Mature EVM 
Implementations

Low Quality and Immature EVM 
Implementations

• Senior management supports 
EVM

• Well defined business process 
design using EVM

• EVM is integrated with other PM 
processes

• Planning for EVM starts early 
during the planning and propos-
al phases 

• The organizations are perfor-
mance based using metrics 

• Program and executive man-
agement understand and use 
of EVM

• EVM is used without a contractu-
al requirement

• High risks are incorporated into 
schedule and cost baselines

• Management reserve is planned 
to fund risks that cannot be 
mitigated 

• There is a relatively tight in-
tegration between the WBS, 
Schedule, and Budget

• EVM implementations are just 
trying to “Check the Box” or just 
meet the minimum requirements

• Lack of confidence in EVM
• EVM metrics are not valued by 

management 
• EVM viewed as a separate stand-

alone process
• Planning for EVM does not start 

until after contact award
• EVM viewed as a cost reporting 

process
• Reluctant to invest in EVM appli-

cations / tools
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Projects. In conclusion, to achieve or-
ganization-wide improvements, some 
minimal harmonization is required: 
common earning rules for cost effi-
ciency, CPI (cost performance index) 
and SPI (schedule performance index) 
acceptance ranges for performance 
reporting. Again, however, too much 
harmonization may be overkill for a 
small project because, at the end of 
the day, it is about finding the right bal-
ance between the needs for both har-
monization and customization.

Part one
Project Managers Tend to 
Overlook Small Projects
To begin with, small IT projects are, 
more often than not, not even listed in 
the large organization project portfo-
lio, so their costs and/or contributions 
to the business strategy are just ig-
nored. Small projects are often expe-
dited without much consideration of all 
these best practices. 
Finch (2007) interviewed numerous 
project managers and established that 
small projects are often mismanaged. 
He explained that, in general, people 
are drawn to large and well-known 
projects. By the same token, working 
on rolling out the next version of an IT 
application may not attract the same 
level of attention from high-level man-
agement or decision makers. Hence, 
small IT projects are usually not on 
anyone’s radar and, subsequently, not 
managed properly.
Furthermore, despite the “tailoring” ef-
fort that should be part of any project 
management activity, there is wide-
spread belief among project managers 
that using the PMBOK Guide to man-
age one- to three-month projects is not 

easy. In 
addition, 
in a large 
organiza-
tion, it is 
widely as-
sumed that 
a project must reach a critical size 
to have a positive effect on the over-
all business strategy and only in that 
case is adherence to a methodology 
based on the best practices (such as 
those defined in the PMBOK Guide, 
coupled with an integrated project 
management tool provided by one of 
the following top-tier software ven-
dors: Microsoft, Primavera, Computer 
Associates, Open-Workbench, etc.) a 
real necessity. Therefore, only those 
large projects, sometimes clustered as 
a program, would be identified in the 
project portfolio. 
More often than not, project manag-
ers realize the inadequacy of those 
tools whose primary market targets 
are large, integrated projects. The 
same vendors will maintain that their 
tools could be customized to handle 
any kind of project, which is seldom 
true because their economic model 
and profit margins dictate that they fo-
cus on handling large projects instead 
of being efficient on several small 
projects. 

Small Projects Taken Together 
Represent a Critical “Mass”
Small projects taken individually are 
often unnoticed in a large organiza-
tion, but if aggregated, their numbers 
and total costs can be quite signifi-
cant. As described earlier, however, 
small projects are often mismanaged, 
so their underlying costs are not well 
understood and earned value man-

Small Projects, Big Savings by 
Implementing Best Practices with 
Earned Value Management (Lessons Learned)

By Nary Ramahatra, PMP, ITIL
According to A Guide to the Project 
Management Body of Knowledge 
(PMBOK® Guide) — 4th edition, “a proj-
ect is a temporary endeavour undertak-
en to create a unique product, service 
or result … For any given project, the 
project manager, in collaboration with 
the project team, is always responsible 
for determining which processes are 
appropriate, and the appropriate de-
gree of rigor for each process.”
Determining the processes, case by 
case, is also known as “tailoring”, and 
this keyword is one of the key con-
cepts that must be embedded in any 
methodology based on the PMBOK 
Guide. The project manager must 
adapt and adjust the PMBOK Guide to 
balance his or her identified competing 
constraints while integrating the differ-
ent management processes needed 
to deliver the expected result as a co-
hesive whole. Ultimately, each proj-
ect manager has his or her own set of 
management processes as he or she 
sees fit to use it. 
Normally, a project manager should be 
able to adhere to the PMBOK Guide 
regardless of the project’s size or du-
ration. The first part of this article will 
revisit that statement with further scru-
tiny by providing a small project man-
agement practices reality check. The 
second part of the article is a case 
in point: As the project manager re-
sponsible for a team of 11 people in 
an IT department, I tried to manage 
small projects according to the follow-
ing best practices: the PMBOK Guide, 
Curt Finch’s What Mismanaging Small 
Projects Will Cost You, and Quentin 
Fleming and Joel Koppelman’s Start 
with “Simple” Earned Value on All Your 



18

The Measurable News

agement is not performed. Without 
a proper project performance report, 
there is no relevant feedback on proj-
ect status and, as Demarco (1982, p. 
58) stated, “You can’t control what you 
can’t measure.”
Budget costs are forcing many orga-
nizations to adjust to the global down-
turn of the economy; unfortunately, the 
cuts made are not always the most ef-
ficient. It is beyond the scope of this 
article to delve into the efficiency of a 
strategic approach to ponder budget 
cuts; however, it’s worth mentioning 
that in those large organizations, bet-
ter spending control on each of those 
individual small projects could save 
a lot of money. According to Finch 
(CITATION), more than 60% of the la-
bor costs of an organization are tied 
up with getting small projects done 
to keep the organization running. If 
more than 60% of people are work-
ing on small projects, there is a good 
chance that the organization won’t re-
ally understand the bulk of the associ-
ated costs. For example, the contract 
labor cost per hour or per task (a unit 
of work that comes up with a deliver-
able) or per category is not reported 
adequately. Financial accounting is of-
ten not detailed enough to differenti-
ate among the different components of 
small projects.

Different Kinds of Small Projects
“Organizations perform work to 
achieve a set of objectives. In many 
organizations, the work performed can 
be categorized as either project or op-
erations work” (PMBOK Guide). In 
the context of a large organization, 
projects are also referred to as invest-
ments and represent any sizable work 
(recorded in the organization’s project 
portfolio) whose future results will ei-
ther yield a tangible profit (to the or-
ganization) or help to gain a larger 
market share or propose new efficient 
services. Operations, referred to as 
“business continuity process”, are rep-

resented by diverse functional perma-
nent structures whose primary goal is 
to support the organization in its deliv-
ery of added value business on a day-
to-day basis. Small projects may be 
performed in either category.
In an investment context, a two-month 
project could be launched to study the 
market place or to probe customer 
needs, whereas in a business continu-
ity process, a three-month project could 
be performed to align the service with 
environmental changes (a new regu-
lation enforced or a migration technol-
ogy). This action is often referred to as 
“evolutionary maintenance”. Both of 
these kinds of small projects conform to 
the PMBOK Guide’s definition of a proj-
ect as described in the first sentence of 
this article.

Part Two
Context
I work in the IT department of a large 
European organization whose primary 
role is to serve European citizens and 
their elected delegates. Our IT depart-
ment could be considered a balanced 
matrix organization. I am in charge 
of a specific function: ensuring that 
the IT applications support the busi-
ness, which, by definition, is a busi-
ness continuity process. To provide 
this service, I am staffed with about 
10 full-time employees. Our environ-
ment is characterized by fast-paced 
business rule changes. In addition to 
the usual business, I had to initiate 
several small projects to keep up with 
the pace of change. These small proj-
ects are categorized as “evolutionary 
maintenance.”
To my knowledge, comprehensive 
studies of enforcing best practices for 
small projects are scarce commodities. 
Finally, I came across Finch’s studies, 
books, and articles in which he delved 
into the subject in depth and even po-
sitioned himself as a kind of pioneer in 
the field of small project management. 

His recommended best practices are 
based on time and expense tracking:
1. Tracking “actuals” (costs per per-

son, per category, per task)
2. Understanding resource allocation
3. Managing work requests
These guidelines are quite useful and 
can somehow relate to the PMBOK 
Guide (cost management, human re-
source management, scope, and 
communication management), but I 
needed a more integrated and con-
strained procedure. 
Fleming and Koppelman provided this 
with their article “Start With ‘Simple’ 
Earned Value On All Your Projects” 
(CITATION). They propose a lighter 
version of ANSI/EIA-748 (American 
National Standards Institute/Electronic 
Industries Alliance)1 by focusing on 
only 10 of 32 criteria to be implement-
ed to better manage projects, includ-
ing the smaller ones.
The remainder of this article is a kind 
of “lessons learned,” in which I de-
scribe the different obstacles and ad-
vantages I came across while trying to 
implement these guiding principles in 
small projects.
Before unfolding Fleming and 
Koppelman’s ten consecutive steps, it 
is necessary to do the following:
1. Understand the actual (data) and 
2. Understand resource alloca-

tion as recommended by Finch 
(CITATION)

 Understanding “the Actuals” 
“An organization needs to track time 
in order to understand the costs at the 
business, project, team, category and 
task levels,” where task is the unit of 
work that produces a deliverable.
In my organization, we have one ro-
bust system for time and task track-
ing (an open source, web-based 
application). 

1  ANSI/EIA-748 contains industry guidelines for organizations to implement an effective EVMS (Earned Value Management System) on their projects. It 
defines 32 criteria for compliance. U.S. Federal Acquisition Regulation (FAR),White House administration, Office of Management and Budget (OMB), 
OMB circular A-11,Part 7, Capital Programming Guide (CPG) set forth EVM requirements
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Scope is the seg-
regator factor be-
tween projects 
and maintenance.
With the project 
insulated from the 
rest of the activ-
ity, we can begin 
to “start the proj-
ect with ‘simple’ 
earned value.”

A Brief Summary 
of EVM
Indeed, as em-
phasized by 
Mr. Fleming, 
the earned val-
ue management 
methodology is 
designed for proj-
ects and is not 
applicable for 
business con-
tinuity process, 
which, in my 
case, represents 
71% of the activity 
(see Figure 2); so, 
the separation de-
scribed earlier is a 
pre-requisite.
According to 
Fleming, earned 
value manage-
ment is the “the 
integration of 
scope with re-
sources required 
to deliver that 
scope locked in a 
time frame.”

	  

	  

	  

I load task records into my MS Project 
(Microsoft Project) program and re-
cord in the “Resource Sheet” the ap-
propriate hourly labor rate for each 
resource.
 The idea is to convert those task re-
cords (primary data) into useful infor-
mation (cost structures).
It is therefore possible to track per 
hour, per task, and per category the 
cost of my team’s activities (both pure 
maintenance and project tasks)
All this information will help to further 
analyze cost structure and allow the 
identification of areas for improvement.

Understanding Resource Allocation
The goal is to be able to estimate re-
source requirements for future small 
projects based on actual work status 
and future resource availability. The 
staff’s holiday plans is updated on a 
timely basis.
Because the task records and re-
source allocation are already loaded in 
my project management tool, I can up-
date the “Resource Calendar” and bet-
ter estimate resource allocation and 
resource availability. It is almost im-
possible to assign a full-time person to 
a project because he or she also has 
to perform non-related project tasks as 
well as keep the business running.
At this point in time, the cleavage be-
tween “evolutionary maintenance” 
(managed as a project) and the rest of 
the activity is shaping up by the cre-
ation of a different “branch” in the web-
based time tracking system. In the 
project “branch,” the designated proj-
ect team will provide an estimate of 
task duration, in which a task is noth-
ing more than the work breakdown 
structure (WBS) at the lowest level.
From that point on, two different sets 
of activities will run in parallel.
Maintenance: To prevent failure from 
happening and to restore the defective 
service as soon as possible.
Project: To produce unique results 
based on requirements translated into 
scope. 	  

Figure 1. Data flows.

Figure 2. Percent cost breakdown per maintenance type.

Figure 3. Percent cost breakdown by source of work.

Figure 4. Resource usage.
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The input data needed are:
• The work needed to produce a de-

liverable as part of the scope (the 
lowest level of the work break-
down structure)

• The authorized and agreed-on es-
timated workload of the resource 
required to accomplish that unit of 
work 

• The actual time spent by the 
resource

• Rate per hour of the resource.
The four kinds of data (see Table 1) 
can be calculated at the lowest level 
of WBS (work breakdown structure) 
and can be aggregated up to a certain 
level of WBS hierarchy (referred to as 
CAPS, control accounts plans). As I 
will discuss later in Fleming’s Step 7, 
using CAPS in a small project is not so 
relevant. (See Table 4.)
From these data points, any project 
tool can generate performance indi-
cators and forecast indicators. (See 
Table 2 and 3.)
In Figure 6, there is a real example 
with MS Project (many project tools 
have the same functionality).
The earning value method used to 
track project progress is “% Work 
Complete,” which indicates the current 
status of the project as expressed by a 
percentage of work that has been ac-
complished. It often leads to EV = AC 
and CPI = 1, as explained in more de-
tail in Appendix A. (See Table 4.)
Actual cost as defined in ANSI/EIA-
748 should reflect the amount actually 
spent as recorded by the financial ser-
vice and according to their constraints: 
cash flow, budget allocation, and com-
mitment. The purpose of the financial 
service inside an operational depart-
ment is to manage the overall opera-
tional cost. Whereas, the purpose of 
project cost management is to meet 
the project’s objectives; sometimes, 
these two rules collide. 
The calculation of actual cost depends 
on how the performing organization’s 
financial service is accruing the cost 
incurred.

Table 1. Four data sets quick review.

Acronym Full Name Description 

PV Planned 
Value

The estimated cost of the workup to a specific point in time according 
to the authorized spending plan 

EV Earned 
Value

The estimated value (earned) of the work accomplished up to a spe-
cific point in time according to the agreed-on spending plan 

AC Actual Cost The actual cost based on completed work according to the account-
ing system

BAC Budget at 
Completion The estimated cost at completion of the task

	  

Table2. Performance indicators quick review.

Acronym General Description Formulas

CPI (Cost 
Performance 
Index)

Shows how well the project is meeting cost targets. A value of 
1 indicates that actual costs are the same as planned (AC = 
EV) for the work that has been completed. A value over 1 indi-
cates that costs are less than planned. A value of less than 1 
implies that costs have been higher than planned.

CPI = EV ÷ AC

SPI 
(Schedule 
Performance 
Index)

Indicates whether the project is meeting schedule expecta-
tions. A value of 1 indicates that the work completed to date 
is right on schedule. A value of over 1 indicates the project is 
ahead of schedule. A value of less than 1 implies the project 
is behind schedule.

SPI = EV ÷ PV

Table 3. Forecast performance indicator quick review.

Acronym Meaning General Description
Formulas  

(simplest form)

EAC Estimate at 
completion

A forecast (prediction) of total cost when 
the project is complete EAC = BAC ÷ CPI

VAC Variance at 
completion

A forecast variance at the end of the 
project VAC = BAC - EAC

ETC Estimate to complete The forecasted additional costs until full 
completion of the project ETC = EAC - AC

TCPI To complete  
performance index

The required cost efficiency rate (CPI) 
to achieve the forecasted cost at 
completion

TCPI = (BAC - EV) 
÷ (BAC – AC)

Figure 5. EVM flowchart.
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Figure 6. WBS and performance indicators.
Table 4. Following the Fleming Koppelman guidelines step by step.

Ten Consecutive Steps
PMBOK® Guide Knowledge 
Areas and Process Groups Implementation Results Success or Failure Factors 

Step 1: You must define the 
scope (objectives and deliver-
ables) of the project.

ANSI/EIA-748:  
EVM Criterion No.1

Project Scope Management:
• Collect requirements
• Define scope
• Create WBS 

PLANNING 

Usually, this is an adaptation or an evo-
lution of the applications functionality. 
Scopes are well identified and the end 
results are new releases or versions.

• Correspond to Fincher’s 
Understanding requirements.

• Easy to implement

Step 2: You must determine who 
will perform the defined work

ANSI/EIA-748:  
EVM Criterion No. 2

Project Time Management: 
• Estimate activity resources

PLANNING 
and Human Resource 
Management: 

• Acquire project team

EXECUTING

Based on actual data, resource alloca-
tion, and the staff’s holiday plans, the 
project team is built up quickly and the 
task assignment is optimized 

It is necessary to have the staff’s holiday 
plans in advance.

• Understanding resource allocation
• Necessary to have the time track-

ing system (Fincher)
• The ability to track resource time 

per hour, per category, and per ac-
tivity proves to be a real asset 

Step 3: You must plan and 
schedule the defined work

ANSI/EIA-748:  
EVM Criterion No. 6

Project Time Management:
• Develop project schedule

PLANNING

The number of tasks is not really sig-
nificant to pose a task-sequencing 
problem,but an emergency could arise 
and entail priority changes. 

• Production support (part of the non-
related project task) is always top 
priority and could interfere with the 
project schedule 

Step 4: You must estimate the 
required resources and formally 
authorize budgets

ANSI/EIA-748:  
EVM Criterion No. 9

Project Cost Management:
• Estimate costs
• Determine budget

PLANNING

There is only one fixed budget at the op-
erational level.

No clear distinction is made between 
pure maintenance and project (“evolu-
tionary maintenance”) costs

• To be in line with best practices, 
I consider the total work estimate 
as a basis for computing the BAC, 
knowing that the hourly labor cost 
is the only applicable direct cost.

Step 5: You must determine the 
metrics to convert planned value 
into earned value

ANSI/EIA-748:  
EVM Criterion No. 7

Project Integration 
Management:

• Develop project manage-
ment plan

• Cost management plan 
(define in the project sub-
sidiary plan)

PLANNING

There are several possible earning rules:
• % Work complete1 1
• % Milestone complete
• 50% - 50% rules

The % work complete seems appropri-
ate because the value is earned per hour 
(not per release or version).

This metric is calculated automatically 
based on the agreed on estimation.

• The estimate may be wrong.
• It may not correctly capture the 

physical work done. The new re-
lease may not be completed even if 
we have 100% work complete.

• It is best to combine % complete 
with milestone achievement2

1 Do not confuse % Work Complete = Actual work ÷ Work, (task length measurement unit in hour) and % Complete = Actual Duration/Duration (task 
length measurement unit in day). We may have the same value if the work on a task is evenly distributed across the duration of the task (e.g., 
three days represents 24 hours of work distributed as three 8-hour days).The values differ if the amount of work hours per day vary (e.g., Day 1: 
5 work – hour and Day 2 = 7 work-hour and Day 3 = 8-work-hour) at day 1, % Work Complete = (5 ÷ 20) = 20 % and % Complete = (1 ÷ 3) = 33,33% ( 
both metrics are calculated automatically).

Figure 6. WBS and 
performance indicators.
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Step 6: You must form a per-
formance measurement base-
line and determine the points of 
management control referred 
to as Control Account Plans 
(CAPs).

ANSI/EIA-748: 
EVM Criterion No. 8

Project Cost management:
• Determine budget 
• Determine performance 

baselines (PMB)
• (Scope, schedule, cost)

Project Scope Management:
• Update WBS
• Set control accounts 

PLANNING

I record baselines (scope, cost, and 
schedule) after the first estimation of the 
team and check the progress against 
that baseline.

Whenever there is a delay due to emer-
gency, the schedule baseline is revised.

• Cost is fixed (Hourly labor rates are 
fixed and won’t change during the 
project’s life cycle.)

• Scope is normally stable

The use of control account plans is not 
so relevant in a small-sized project be-
cause the depth of the WBS hierarchy 
is low.

Step 7: You must record all di-
rect costs by project consistent-
ly with the authorized baseline 
budgets, and in accordance with 
the organization’s general books 
of accounts

ANSI/EIA-748: 
EVM Criterion No. 16

Project Cost Management:
• Control costs

MONITORING AND 
CONTROLLING

Project Integration 
Management:

• Direct and manage project 
execution

EXECUTING

The financial department knows before-
hand the total cost because it is based 
only on direct cost. The spending costs 
are following a “straight line method,” in 
which the costs are evenly distributed 
over the period of the contract

The consequence of this is detailed in 
Appendix A

Step 8: You must continuously 
monitor the earned value per-
formance to determine cost and 
schedule departures from the 
baseline plan

ANSI/EIA-748: 
EVM Criterion No. 22

Project Cost Management:
• Control costs

MONITORING AND 
CONTROLLING

Tracking progress is possible in several 
project management tools

Step 9: Using earned value 
data, you must forecast the final 
required costs based on actual 
performance and keep manage-
ment apprised so they can take 
corrective actions if necessary

ANSI/EIA-748: 
EVM Criterion No. 27

Project Cost Management:
• Control costs

MONITORING AND 
CONTROLLING

Performance Indicators: 
CPI, SPI, SV, CV

Forecast indicators: 
EAC, ETC, TCPI, VAC, etc.
are automatically generated by the proj-
ect tool

SPI is the weakest of these indicators 
because delays are considered equally 
important regardless of the task char-
acteristic (task on critical path or not).

Step 10: You must manage the 
authorized scope by approv-
ing or rejecting all changes and 
incorporating approved chang-
es into the project baseline in a 
timely manner

ANSI/EIA-748: 
EVM Criterion No. 28

Project Integration 
Management:

• Perform integrated change 
control

MONITORING AND 
CONTROLLING

As explained in Step 1, the function-
al perimeter is already stable, so scope 
changes are less frequent. 

Even if there are infinite demands, we 
manage to create a cohesive and eas-
ily manageable release at a time 

2 Here, % Physical Complete is appropriate, because it is not based on duration or work hours but only on physical deliverables or/and milestones. 
It must be entered manually and a clear mapping between a % Physical Complete value and an interim objective achieved must be defined to 
prevent any form of subjectivity (e.g., delivering technical specifications represents 20% of work achieved )

In this case in point, the financial ser-
vice knows beforehand the total cost 
because it is based only on direct 
cost (Actual Cost = Actual Work × 
Rate). At the project level, the earn-
ing rule is based on the “% Work 
Complete“(Actual Work ÷ Work). 
Because the project plan and the fi-
nancial plan costs are based on Actual 

Work, the two rules do not collide. 
If the baselines are not revised dur-
ing the project period, the EV and 
AC are often equal and CPI = 1 (see 
Appendix A for detailed information 
and demonstration).

Conclusion
Risk management has not been de-
tailed here, even though I had to make 

a light risk management process (cre-
ate a risk register, ask the input of the 
team to identify risks, qualify risks, and 
plan the risk mitigation strategy).
Of course, the construction of a space 
rocket and a regulatory adaptation 
project will not require the same level 
of risk management effort.

Table 4. Continued.
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Best practices should not be confused 
with filling standard templates because 
they are really about customization 
and tailoring those best practices to fit 
your needs.
However, to achieve organization-wide 
improvements, some kind of minimal 
harmonization is required: common 
earning rules for the cost efficiency, 
CPI, and SPI acceptance ranges for 
performance reporting. But, again, too 
much harmonization may be too much 
for a small project. As explained ear-
lier, it doesn’t make sense to use the 
same risk template for two-month and 
two-year projects.
At the end of the day, it is about finding 
the right balance between the needs 
for harmonization and customization. 
Those standards and best practices 
are the results of findings, shared ex-
periences, and lessons learned from a 
large number of project managers who 
had to deal with the same competitive 
constraints: How to run a project suc-
cessfully (meeting project objectives), 
under budget, and on time in order to 
provide a high-quality (conformance 
to requirements) product or service 
Best practices is not an exact science 
but rather a dynamic, evolving body 
of knowledge that should be tailored 
as needed. Project managers should 
be encouraged to experiment on their 
own to enrich this body of knowledge.

APPENdIX A
Demonstration of WHY CPI = 1 
in a Specific Context
The project baseline is the official re-
cord of cost, scope, and timing for 
each deliverable in the work plan; 
these data have been stored as refer-
ence data (Tools -> Tracking ->Save 
Baseline) during the planning process. 
Once the project is executed accord-
ing to that plan, the current project data 
(status) will be measured against those 

baselines. When the financial service 
and project cost management plan use 
the same measure (actual work) to cal-
culate cost (or earning), the likelihood 
of having CPI = 1 (EV = AC) (as shown 
in Figure 7) is very high.

demonstration
We should have BCWP = ACWP if 
baselines are unchanged throughout 
the project duration
As stated earlier, only direct cost (la-
bor cost) is applicable here 
Actual Cost (AC) formula: ACWP = 
Actual Work × Rate
Earned Value (EV) formula: BCWP = 
% Work Complete × Baseline Cost
% Work Complete = Actual Work ÷ 
Work
Let’s replace % Work Complete by its 
equivalent expression in BCWP
BCWP = (Actual Work ÷ Work ) × 
Baseline Cost 
Baseline Cost = Baseline Work × 
Baseline Rate
Let’s replace Baseline Cost by its 
equivalent expression in BCWP

 BCWP = (Actual Work ÷ Work ) × 
(Baseline Work × Baseline Rate)

Our Premise: Baselines unchanged 
throughout the project period 
(schedule planned unchanged, 
Rate unchanged) Baseline Work = 
Work and Baseline Rate = Rate

Thus, we can replace Baseline Work 
and Baseline Rate by their equivalent 
expression 
 BCWP = (Actual Work ÷ Work) × 
(Work × Rate ) 
 BCWP = (Actual Work × Rate) × 
(Work ÷ Work)
Then, let’s simplify by dividing Work by 
itself (any number divided by itself is 
equal to 1)
BCWP = (Actual Work × Rate) × 
(Work ÷ Work)
BCWP = (Actual Work × Rate) × (1)
 BCWP = Actual Work × Rate
Or ACWP= Actual Work × Rate
 Thus, BCWP = ACWP
Hence, CPI = (BCWP ÷ ACWP) = 1
Let’s remember that EV = BCWP and 
AC = ACWP

Microsoft Term 
or Acronym Description Microsoft Project Formula

Actual Work
The amount of work that has already 
been done by resources assigned to 
tasks project 

Entered manually

Work The total amount of time scheduled on 
a task Estimated manually

% Work Complete
The current status of a task, expressed 
as the percentage of the task’s duration 
that has been completed 

Calculated as follows:

Actual Work ÷ Work

Rate Labor cost per hour worked As stated in the “Resource Sheet”

Baseline Cost The total planned cost for a task, also 
known as BAC (budget at completion)

Calculated as follows:

Rate × Baseline Work

BCWP Budgeted cost work performed, also 
known as EV (earned value) 

Calculated as follows:

% Work Complete × Baseline 
Cost

ACWP Actual cost work performed, also known 
as AC (actual cost) 

Calculated as follows:

Actual Work × Rate

	   Figure 7. Example CPI =1.
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The Two Most Useful Earned  
Value Metrics: The CPI and 
the TCPI1

single project, a program, or a full portfo-
lio of projects.

Earned Value Management  
(EVM) … The Ten requirements
As a general rule, whenever a proj-
ect manager makes the decision to 
employ earned value in the manage-
ment of a project, that choice ideally 
should be supported by manage-
ment, the stakeholders at all levels. 
Stakeholders must want to know the 
full truth. The reason: EVM perfor-
mance data can be available to every-
one working the project: the functions, 
senior management, the paying cus-
tomers, all parties who have a vested 
interest in the success of the project. 
As long as everyone has a rudimen-
tary understanding of what the EVM 
data means, everyone connected to 
the project knows what everyone else 
is doing. Thus, it is imperative that 
there be a management buy-in when-
ever a project manager elects to em-
ploy EVM on a project.
The commitment to employing EVM 
requires both the compliance with cer-
tain basic requirements, and discipline 
on the part of everyone supporting 
the project. Based on our experience, 
we have listed below ten key require-
ments which must be met in order to 
successfully implement EVM. Some 
find these requirements overwhelm-
ing. See for yourself. These require-
ments are:
1. EVM requires that the project be 

fully understood, defined, and 
scoped to include 100% of the 

project effort. You need to know 
what constitutes 100% of the work 
in order to measure progress 
along the way.

2. EVM requires that the defined 
scope be decomposed, bro-
ken down into major manage-
ment tasks, which are selected as 
points of management control3, 
then planned and scheduled down 
to the detailed work package level.

3. EVM requires that an integrated 
and measurable project baseline 
be authorized, relating the scope 
of work directly to an achievable 
budget, then locked into a specific 
time-frame for performance mea-
surement. It’s called: bottom-up 
planning.

4. EVM requires that only authorized 
and budgeted work be accom-
plished. The effort being worked 
must be tightly controlled. Scope 
creep cannot be allowed. All 
changes must be managed, and 
not worked until specifically autho-
rized by the project manager.

5. EVM requires that physical perfor-
mance be measured (the earned 
value) using previously defined 
schedule metrics. 

6. EVM requires that the values 
earned be related to the planned 
values to reflect performance 
against the project baseline. 
Earned value less the planned val-
ue represents a variance from the 
baseline plan.

By Quentin W. Fleming and  
Joel M. Koppelman

What is the To-Complete 
Performance Index (TCPI) 
and why is it important? This 
article describes the CPI and 
TCPI and their purpose and 
utility.

Whenever a project commits to the 
employment of earned value to help 
manage their effort, they are sud-
denly inundated with a windfall of 
performance metrics which are avail-
able in no other project management 
technique. New acronyms suddenly 
emerge: PV, EV, AC, SV, SPI, CV, CPI, 
BAC, EAC, TCPI, and on and on.2 
While all of these performance indica-
tors can have value to any project, two 
EVM metrics in particular are critical 
to projects. They are the “CPI” and the 
“TCPI.” 
The CPI (Cost Performance Index) 
tells us “what we have accomplished 
for what we have already spent.” Did 
we stay within the budget, or did we 
overrun? By contrast, the TCPI (To-
Complete Performance Index) focus-
es on future work: “what performance 
levels we must achieve on the remain-
ing work in order to meet our financial 
commitment to management.” While 
most practitioners of earned value un-
derstand the utility of the CPI, most 
have rarely ever used the TCPI. What 
a pity, for the TCPI when used in con-
junction with the CPI provides a power-
ful set of tools in the management of a 

1This article first appeared in the December 2008 issue of Crosstalk Magazine.
2All terms used in this article are consistent with A Guide to the Project Management Body of Knowledge (PMBOK® Guide), Fourth Edition, published in 

December 2008 by the Project Management Institute, Newtown Square, PA, USA. The terms are Planned Value, Earned Value, Actual Costs, Sched-
ule Variance, Schedule Performance Index, Cost Variance, Cost Performance Index, Budget at Completion, Estimate at Completion, and To-Complete 
Performance Index.

3The points of management control are sometimes called project teams, subprojects, or Control Account Plans (CAPs) depending on the organization.
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7. EVM requires that the actual costs 
being reported be consistent with 
the earned value being measured, 
to allow for an accurate portray-
al of cost performance. The rela-
tionship of values earned to actual 
costs reflects the true cost perfor-
mance. Earned value less actual 
costs provides cost performance.

8. EVM requires that forecasts be 
made periodically (weekly, month-
ly) as to how much time, and how 
much money it will take to com-
plete 100% of the project.

9. EVM requires that a full disclosure 
of actual results be made to all 
persons who have a vested inter-
est in the project. All stakeholders 
will receive the same actual per-
formance results. Only one set of 
books is allowed.

10. EVM requires that project man-
agement, in conjunction with 
management at all levels, and 
customer stakeholders, decide on 
the appropriate actions to be tak-
en to stay within authorized project 
expectations.

These ten requirements are what is 
needed to successfully implement 
earned value on any project. To the 
authors, these requirements consti-
tute nothing more than following fun-
damental project management best 
practices. 
Now let us discuss the two, in the 
opinion of the authors, most impor-
tant earned value indicators: the Cost 
Performance Index (CPI) reflecting 
completed performance, and the To-
Complete Performance Index (TCPI) 
with a focus on the required future 
performance.

What Is a CPI (Cost  Performance 
Index), and How Is It Used?
The EVM Cost Performance Index 
(CPI) is a reflection of project cost ef-
ficiency. The CPI relates the physi-
cal work accomplished expressed in 
its budgeted value, against the actual 

costs incurred to accomplish the per-
formed work. Budgets can be set with 
various monetary values, hours, de-
liverables, anything that can be mea-
sured. The issue: are we staying on 
target, under-running, or perhaps 
overrunning our costs? This concept is 
portrayed graphically in Figure 1.
Perfect cost performance would be 
defined as achieving a CPI of 1.0. 
For every dollar spent we would get 
an earned value equal to one dol-
lar. Sometimes we do better, some-
times worse. This is a particularly 
critical metric to track for performance 
less than 1.0 is a reflection of exces-
sive costs spent against budget. Initial 
overruns are typically non-recover-
able. Think about it: in order to re-
cover an overrun you must under-run 
future work. Rarely does this happen. 
The same conditions which may have 
caused the overrun in the first place 
are likely to occur again and again.
Sometimes the CPI will reflect values 
over 1.0, suggesting that an under-
run of costs is occurring. Care must be 
taken when actuals reflect an under-
run of costs to budget. Oftentimes this 
condition is simply the result of costs 
which are lagging, slow to be record-
ed in the organizational cost ledger. 

For example: we measure the earned 
value and give full credit, but the re-
lated costs are not reflected in the cost 
ledger. Reason: many/most of the proj-
ect work may be performed by outside 
“purchased labor”, people who are not 
part of the internal labor system. Thus 
there can be a time mismatch between 
the earned value measured, and the 
actual payment of the purchased la-
bor invoices. The payment of invoices 
generally takes more time than the re-
cording of labor. 
Under runs of costs are rare. And if 
artificially caused by lagging actual 
costs, the positive results can hide or 
offset problems that need manage-
ment attention. It takes organization-
al discipline to make sure that earned 
value credits match the actual costs.
Why is the CPI so important? Answer: 
because past performance can be 
used to accurately determine require-
ments for final performance, in order 
to meet financial goals. The cumu-
lative (from the beginning) CPI has 
been shown to stabilize from about the 
20% completion point of project per-
formance. Empirical scientific stud-
ies by the United Sates Department 
of Defense on 155 actual contracts 
has shown that at the 20% point of 

Perfect CPI = 1.0 

+ 

1.00 

- 
Poor = less than 1.0 

Good = greater than 1.0 

Perfect EVM Cost Performance Index (CPI) = 1.0 

 (for every $1.00 in cost actuals you get $1.00 in earned value) 

Figure 1. Monitoring earned value cost performance (CPI).
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project completion, the final projected 
results will only change by plus or mi-
nus 10%.4 What a finding! What use-
ful data.
In practical terms, one can immedi-
ately take the total authorized budget 
(BAC), divide it by the cumulative CPI 
and project the total costs of a proj-
ect with an accuracy of plus or mi-
nus 10%. If management doesn’t like 

the final cost projection, then correc-
tive action can be taken to change 
the forecasted results. Few project 
management techniques give a com-
parable “early-warning” signal. This 
formula the BAC/Cumulative CPI = 
EAC can be used on the total project, 
or any sub-project, or integrated proj-
ect teams to predict final results on 
their work.

The CPI metric can be used to track 
periodic results (monthly, weekly, dai-
ly), or the cumulative position to see 
the long-term performance trends.

What Is a TCPI (To-Complete 
Performance Index), and How Is  
It Used?
Whereas the CPI is an indicator of past 
cost performance, the TCPI has its fo-
cus on future performance. At issue: 
what will it take to meet the goals set by 
management? The TCPI works in con-
junction with the CPI, and is conceptu-
ally illustrated in Figure 2.
The CPI can be thought of as “sunk-
costs”, whatever the results they 
cannot be altered. In the illustration 
shown, the cumulative CPI is at 0.75, 
for every dollar spent we only earned 
75 cents of project work. If the project 
is exactly 50% complete, in order to 
stay within management’s budget, we 
must accomplish $1.25 for every dollar 
in the future. Will this likely happen? 
Questionable at best, but highly un-
likely. Opportunities for improvements 
are illustrated by use of the TCPI.
The formula for the TCPI is: the [Work 
Remaining] (defined as total Budget 
less the earned value) divided by the 
[Funds Remaining]. Note in Figure 
3 there are two scenarios for Funds 
Remaining.5 Funds remaining will fo-
cus initially on the authorized budget. 
Management will track performance 
against what it has authorized in the 
form of an official budget. However, 
once it becomes obvious that the bud-
get is no longer achievable, the next 
question from management is: how 
much money will it cost to complete 
this job, called the estimate at com-
pletion (EAC). The project then stops 
work and makes a new forecast of 
what is needed to finish the job.
Preparing a new EAC forecast can get 
emotional. Unrealistic optimism some-
times takes over, at the expense of 
realism. It is not uncommon for proj-

TCPI using Management’s “Budget at Completion” (BAC): 

   Work Remaining (BAC  -  EV)       =   TCPI (BAC) 

   Funds Remaining (BAC - AC) 

TCPI using the Project Manager’s “Estimate at Completion” (EAC): 

   Work Remaining (BAC  -  EV)       =   TCPI (EAC) 

   Funds Remaining (EAC - AC) 

- - - - - 

Figure 3. Two to-complete performance index (TCPI) formulas.

Figure 2. The relationship of cumulative CPI vs. TCPI.

4Dr. David S. Christensen, “Using Performance Indices to Evaluate the Estimate at Completion,” The Journal of Cost Analysis of Cost Estimating and 
Analysis, Spring 1994, p. 19.
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ects, when making a new EAC fore-
cast to assume that everything will 
suddenly go right, and that all project 
risks are behind them. Thus an ini-
tial EAC may be unrealistic, unachiev-
able. “Piecemeal EACs” are often the 
norm, where the EAC projection goes 
up each month as actual performance 
is known.
Using Figure 2 as an example, would 
an EAC requiring a future TCPI of 
1.25, or 1.10 be achievable? Probably 
not. More likely, a TCPI of 1.0 or .90 
would be reasonable. But it is painful 
to admit the full value of an EAC, hav-
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ing just acknowledged that the BAC is 
no longer valid.

In Summary
Employing the EVM technique can 
present a project with data not avail-
able with any other management tool. 
And while each metric can be useful, 
the authors are of the opinion that the 
two metrics described above are par-
ticularly useful in the management of 
any project, or program, or a portfolio 
of projects.
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