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ABSTRACT

The main purpose of this approach is to presentrh lines of this project management
technique: basic concepts, modern formulations deigils of some more advanced con-
cepts that arouse interest among EVA practition€re idea behind this system is simple
and wise: before the project starts, the projectriaa asked to describe the pace at which
the project should acquire value. Once the profect started, the project team reports on
the progress achieved by reporting a valued phygicagress on the one hand, and the
amount of costs incurred on the other hand. In gziah this instantaneous performance,
constituents and stakeholders have an objectivesassent of the of the project health. If
necessary, they can make decisions: review the nhamileen to the project team, grant

an additional budget allocation, review the projschedule ... even in certain circum-

stances, put an end to the project altogether!
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allows the project team to know where it is
1. INTRODUCTION and to provide the constituents with reports
Many project managers, who practicethat accurately reflect the progress of the
EVA, or EVM (Earned Value Method), in Pproject. There are many project managers
other words project management by the valugvho practice EVA without knowing it!
acquired, and this, without always knowing Maybe this concept is known by different
it. But before going any further in under- names? And this is indeed the case. A little
standing what lies behind this concept, let'sbit of history. What lies behind EVA was
first point out that this project managementbom in the United States of America at the
approach, unlike approaches such as thend of the 60s. Forced to see far too bad
Critical Chain or methods like Prince2 or drifts in the realization of major military pro-
Hermes to name a few, is not self-sufficientjects, the US Department of Defense decided
in itself. Very modestly, EVA only comple- to impose a formal reporting framework for
ments the classical project management ap2ll projects as soon as they could claim sig-
proaches, especially those promoted by théificant public funding. This system of con-
professional associations of project managetrol of the progress imagined by economists
ment, giving them a more formal framework has received the name of C/SCSC, odd acro-
to report on the progress of a project. nym for Cost / Schedule Control System Cri-
The description of a project managementteria.
system, some would say of a technique,
which when attached to the planning frame-
work, the time and economics of the project
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2. BASIC CONCEPTS + the three main EVM parameters were
Until the end of the 1980s, the use of given a more easily remembered and less

. . ] ) ambiguous denomination (PV = Planned
C_:/CSGC In projects remamed re!a‘uvely con- Value; EV = Earned Value; AC = Actual
fidential. Only a few major American public

i i , Cost).
projects used it, for the simple reason that
they were forced by their contractors. Why 2.1. AN NTH TECHNIQUE OF
so few projects have used it while this tech- ANGLO-SAXON ORIGIN
nigue is described as simple and judicious in Two tvbes of forces caused by the inertia
the previous paragraph? Certainly there were yp y

several reasons for this, among which: Of moving parts exists:
) - ’ 9 ‘ Since the mid-1990s, EVA has been a project
* American military standards, and espe-

iallv th devolved t A reporting methodology that has received a lot
clally those devolved lo management, ar€y 5yantion from a standardization body. The
generally perceived as heavy implementa

) e ‘two main standards are:
tion and binding use,

. I t task is American National Standards Insti-
more generally, any management 1ask ISy e /Fjectronic Industries Alliance (1998)
perceived as expensive and often non-

Earned Value Management Systems.

value-generating, _ (ANSI /EIA-748-A-1998, rev. 2, reaf-
* the acronyms associated with the C/SCSC  .1eq August 28, 2002) American Na-
technique are easily confusing (BCWS = 4ha standards Institute, Wash. DC,

Budgeted Cost of the Work Scheduled; jga

BCWP - Budgeted Cost of the Work Per-, - p\y standard Committee (2005) Practice
formed; ACWP = Actual Cost of the standard for Earned Value Management.
Work Performed), ) o Project Management Institute, Newton
. f!nally, on the bagls (_)f thel principle "to Square, PA, USA.
live happily, let's live in hiding", why do g technique has also received a lot of at-
transparency work and see the constitUyepiion from professional associations. In the
ents and other stakeholders interfere inyiq 1970s, an association was formed in the
the affairs of the project teams ... United States to promote C / SCSC then
A spot in the democratization of gy in professional circles. For the past ten

C/SCSC was felt in the late 80s with the adearq  this association has joined the Ameri-

vent of project management software packan project Management Institute (PMI) by

ages for microcomputers. But the appropriaoming a specific college: the CPM, College

tion of this technique by the projects did not t performance Management. Under the um-
re_aflly start until 1996 when the American p o5 of the PMI, this association organizes
military standard passed under the ANSI -y, 0 -nnual conferences.

the American National Standard Institute and The United Kingdom is not left out. The

the American_ Electronic Industry Alliance. .o tiers of EVA are part of a special inter-
At the same time, a number of changes haves; group of the Association for British Pro-

been made: ject Management (APM).

» the name of the C/SCSC concept was The fact is: C/SCSC then EVM and
renamed Earned Value Management angzya have benefited for some decades from a
popularized under the acronym EVM in certain interest in the Anglo-Saxon countries.
the United States and named Earnedynat about the rest of the world? EVA is a
Value Analysis under the acronym EVA ,raqcriptive technique, and it is clear that it
in the United Kingdom; two names for \ya5 "seriously used" when it was “firmly
rigorously the same technique! prescribed" by the project constituents! This

was and remains the case in the United States
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and the United Kingdom where projects arethe costs incurred; in other words, past times
required to report using this technique whenand expenditures of all kinds made to reach
they receive a share of public funding. Butthe earned value reported.
the project teams who have taken a liking to ~ The transition from principle to practice
it are still using it, even on projects that do essentially proceeds from the formalization
not benefit from public funding. The project of vocabulary.
offices (PMOs) of large companies also saw
the benefits they could derive from a rea- 3.1. ESTIMATED VALUE
soned use of EVA and also promoted this  Before the project starts, the project
project reporting technique. Finally, with the manager will define the pace with which the
help of globalization, non-Anglo-Saxon pro- project will move forward. To do this he will
jects were also strongly encouraged to usestablish the PV curve of his project. PV is
EVA because part of their funding was Brit- an acronym for Planned Value, that is, pre-
ish or North American, or because EVA dictive value. PV is not a constant value. It's
regulars insisted that this approach be used. a value that evolves over time. So it is cer-
In other words, the need to federate know-tainly more rigorous mathematically to for-
how in EVA is not only Anglo-Saxon, it is mulate it as a function: PV(t).
global. The British and North American fo- As long as the project has not started, this
rums are excellent places for the exchange oforecast value is zero. Once the project is
know-how, but it is nevertheless clear thatcompleted, it is equal to the budget allocated
Anglo-Saxon prescriptive approaches domi-to the project; more specifically, to a particu-
nate most of the discussions. Non-Anglo-lar value that in the EVA jargon is called the
Saxon participants could sometimes be skepbudget at completion, BAC (Budget at Com-
tical about the nature of these exchanges angletion). The PV (t) curve is a cumulative
their relevance in other project contexts. curve: the value acquired over a period is
added to those acquired over previous peri-
3. MODERN FORMULATIONS ods. Also this curve is increasing. The profile
EVA is above all based on a common of the PV (t) curve usually looks like an "S",
sense principle: hence the S-curve name that is sometimes
« before the project actually starts: presentgiven to it.
ing the pace, the rate at which the projectn the first moments of the project, the PV (t)
will (or should) acquire value; in other curve increases rather slowly. This is logical:
words, give the expected physical ad-the start of the project can only be done
vancements that should be obtained at th@radually; the essential coordination needs
next reporting dates dictate that the human resources - project
« while the project is in progress, report oncontributors - assigned to the project should
the value actually acquired, and compareP€ gradually, as and when needed! In a sec-
it with that projected. ond time, this curve sees its slope grow. This
Experience has shown that this informationiS normal: sooner or later the activity of the
alone is not sufficient to effectively report on Project must be in full swing; each contribu-
the progress of a project. There may indeedor to the project having learned of the work
be situations for which the project is in ad- €xpected of him, he can work on his task.
vance, which may appear quite satisfactory,This higher growth can be explained by the
but this rate results from particularly high fact that several contributors can work to-
costs incurred, which is not satisfactory atgether. When the project is close to comple-
all! tion, it is necessary to move on to the integra-
To keep a sympathetic eye on this kindtion of the various contributions, and perhaps
of possible drift, EVA also takes into account &S0 to the commissioning of the whole. The
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coordination requirements for integration andently speculative character of a project. Cy-
commissioning mean that the slope of the P\berneticians hold things complex for entities
(t) curve decreases again. that can be described in their entirety, but for
Figure 1 illustrates all that has just beenwhich it is impossible to assign precise and
said. Time runs from left to right; the cumu- absolute properties to the elements that con-
lative value is expressed in units of resourcestitute them. The concept of "black box" has
on the vertical axis. Depending on the naturebeen advanced to reflect the difficulty of
of the project, it may be units of charge describing their content. A project is there-
(hours, person-day, person-week, personfore speculative by nature. It necessarily con-
month ...) or monetary units (euros, dollars,tains a part of randomness that all the pro-
Swiss francs ...). In this figure,plgece marks  tagonists have the obligation to manage. It is
the projected start date of the projegiode  the purpose of risk management in projects
marks the projected end date of the project. to take into account this element of hazard to
Value prevent unexpected events from jeopardizing
the project.
The promoters of EVA have of course taken
this into account, considering that a team that
receives a project mandate, in other words
the care of achieving a tangible or intangible
object in budgetary and time constraints,
| must constitute a budgetary and/or temporal
Dosies Eaoies reserve to face the unexpected. The impor-
Fig.1. Curves PV(t) tance to be given to these reserves is then a
But in practice, how is this PV(t) curve function of the more or less speculative na-
established? In his Discourse on the Methodture of the project. A budget reserve of 5% of
Descartes wrote: "The second [principle], tothe resources allocated to the project may be
divide each of the difficulties that | would sufficient for a low speculative project. This
examine, in as many plots as possible, angyercentage can be increased to 50% for
that it would be required to better solve highly speculative projects.
them”. This is the same approach that is reHow to size this reserve? The exercise is not
quired for the project manager: very simple, and rare are the authors who
» break down the project into elementaryalso venture in this field! Experience shows
activities (or tasks) that some prerequisites are essential to prop-
e assign a PV(t) function to each of the erly size these reserves. It is essential that all
basic activities of the project the stakeholders, constituents and agents of a
+ aggregate these basic functions to obtairproject are fully aware of:
the PV(t) curve of the project as a whole. ¢ a project is by nature an activity that in-
cludes a share of unforeseen
3.2. BUDGET AT COMPLETION that in order to complete a project, the
The budget at completion, BAC (Budget at  project team must have reserves, both in
Completion) is another concept specific to terms of budget (resources allocated to
EVA. It is important and deserves a bit of  the project) and time (the calendar dead-
attention. As a preliminary to the introduc-  lines to be respected)
tion of this notion, let us recall what a projecte that these reserves are there to be con-
is: a complex system of actors, means and sumed, partially or totally, if necessary
actions, constituted to provide an answer to @ that the project team must have authority
need. The term "complex” has most certainly  over the appropriate use of part of these
been deliberately chosen to reflect the inher-

BAC +

PV(t<Fpriet) = BAC

PV({<Dyrom) = 0
Time
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reserves, within certain limits: trust does (general services, stewardship fees, logistics,
not exclude control from the principal etc.). These resources are given in monetary
« rules for distributing the remaining units (euros, dollars, Swiss francs, etc.). It is
amounts must be defined at the beginninghe responsibility of the project team to as-
of the project: 50% to the principal and sess the nature of the resources involved in
50% to the project team, for example. the project, as well as to take them into ac-
These few considerations may appear to beount correctly in the BAC and the TAB.
mere common sense. But it is clear that pro-  Consider that the project has started;
ject stakeholders, who are actually concernedhat the first activities - the earliest - are in
about these issues in a timely manner, are progress, some even completed; that the first

tiny minority. expenses are recorded. The task of the pro-
The promoters of EVA have given a name toject manager and his team is to report this by
all these values: superimposing this information on the real-

« the amount of all resources earmarked forized, the PV(t) curve, or the various S curves
the implementation of the project is the established for analysis. In the case of the
total budget allocated to the project, TAB reporting date, also known as the progress
(Total Allocated Budget) report date, the information reported is the

e the share of the TAB reserved for the Vvalue acquired on the one hand and the costs

unforeseen is the PMR (Project Manage-incurred on the other hand.

ment Reserve) _ 3.4. EARNED VALUE
+ completion budget, BAC, is the share of _ )
the TAB allocated to identified and ap- ~ Earned Value, EV is defined as the
proved activities. budgetary valuation of the work actually per-
Retain this: TAB = BAC + PMR formed on the status of advancement. Just as
the planned value is a function of time, so is
3.3. NATURE OF RESOURCES the acquired value; it should then be noted

The nature of the resources, and henc&Y (0. Thi; is the_denomiqation given to the
the way they are quantified, are of prime CUrve obtained point by point.
importance in an EVA context. The re-  Let T be the date on which the ad-
sources of a project are generally of twovancement status is established. Because this

types: human resources and material angurve is obtained by positioning successive
financial resources. points (at successive progress dates), it is
Human resources: These are the natural peRreferable to note EVT the acquired value of
sons who will coordinate or execute the pro-the project at thelate T. EVf is obtained by
ject activities. They are the contributors of @ggregation of EM of each of the activities i
the project. They are quantified in units of Of the project. At the level of elementary
charges (hours, person-day, person-weekactivities, three cases can be met:
person-month ...). e activity i is completed; in which case the
Material and financial resources: These are acquired value of the activity is equal to
all required resources that are not human its budget: EYr = BAC

resources. It may be material resources® activity i has not started; in which case its
tools, equipment, premises ... that the project acquired value is equal to zero: §\= 0
team can acquire (and sell at the end of use), activity i is in progress; in which case its
rent, borrow ... It can also be raw materials or acquired value is proportional to the
utilities (electric energy for example). It may  physical progress (let's callg) of the ac-

be financial means: to acquire raw materials, tivity: EVit = ¢; x BAC

supplies ... to enter into contracts of all types,  The physical progresg of an activity is

for various disbursements of the project teanma value between 0 and 1, or more commonly
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in the form of a percentage between 0% (artributable to the project. It is still necessary
activity that has not started) and 100% (athat the accounting system of the company

completed activity). allows making this extraction.
Once EVf is reported to the PV (t) Time spent: not all companies have a time
curve, three situations can occur: recording system. In which case, the project

« EV; is coincident with the points of the team must have one. If the company has such
curve PV (), that is, E¥= PV (T); the a system, the project team has every interest
project is neither early nor late, it is just in building on the existing system; unless she

on time is obliged to do so.

» EV; is below the PV (t) curve, ie, BV What is a time recording system? This
<PV (T); the project is late: the acquired is a tool that regularly asks employees of the
value is lower than the planned value company or project to give for the period

« EVpis above the PV (1) curve, ie, ¥  €lapsed, the projects and/or activities they
PV (T); the project is then in advance: thehave worked on, the times they spent on each
acquired value is greater than the plannecf them. Again, there is no general rule. The
value. practices depend strongly on the cultures of

The lead or delay can be quantified bycompanies, the field of activities of the or-
differentiating between Evand PV (T). In  ganization, the place of the projects in the

EVA jargon, this difference is called sched- company, the requirements of the principals

ule variance (SV): SV= EV; - PV (T) of the projects ... The periodicals of re-

If this difference is positive, it means cording of the past times can be daily,

that the project is ahead. If it is negative, theriveekly or monthly. _
the project is late (see Figure 2). That being said, how are the costs in-

Value curred taken into account in the EVA sys-
' tem? If T remains the date at which the pro-
gress situation is established, the {Afbint
is obtained by simply postponing the
amounts extracted from the accounting sys-
tems and / or the recording of the past times,
and this at time T.
Once AG is reported to the PV (t) and
EV (t) curves, three situations can occur:
B T Fost + AC; and EV; are the same, i.e. AC=
Fig.2. Curves PV(t), EV(t) and AC(t); plan- EVr; th_e projectis, at _the moment T, nei-
ning gap SV and costs gap GV ther deficit nor beneficiary; the realization
was therefore at the expected cost
3.5. COSTS INCURRED  AC; < EVy; the project is rather profit-

The costs incurred, AC (Actual costs) able: the realization cost less than ex-
are defined as the actual or committed ex- Pected
penses at the date of advancement. To record ACr > EVr; the project is in deficit: the
this information, the project must have a  project cost more than expected.
means of taking into account all the expenses The economic health of the project can be
attributable to the project. quantified by differentiating between EV
Monetary expenditure: the recording of and AG. In the language of EVM this dif-
monetary expenditure is genera”y not a prob.ference is called the cost difference, CV:
lem. One would be tempted to say that it isCVr = EVr - ACy
sufficient to ask the Accounting department
the cumulative amount of costs incurred at-

BAC |
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If this difference is positive, it means that Some may try to circumvent this bias by arti-
the project is profitable. If it is negative, then ficially synchronizing EV on AC. It is
the project has a deficit (see Figure 2) wrong. It must be admitted that a slightly

Just as the acquired value may have gositive cost difference does not necessarily
bias, the information conveyed by the costsmean a start of fiscal drift. An EVA system
incurred may also be biased. For the interprerelies on a model, in other words a simplified
tation of CV to be good, it is necessary thatrepresentation of reality; simplification nec-
EV and AC are correctly synchronized. It's essary for the return understandable and con-
not always the case. Let's take a couple ofrollable. The part of imprecision highlighted
examples to illustrate this point. is the result of this desire for simplification.

First example: a manufacturing activity of It is essential to admit it!

a constituent of a project, entrusted to a third
party through a performance obligation con- 3.6. ESTIMATE AT COMPLETION
tract. As long as the activity is not completed To have at any given moment informa-
no expense is incurred. As soon as the contion on the programmatic health of the pro-
stituent is delivered, the activity is deemedject: early or late, economic situation, profit
complete: EV = BAC. The invoice can be or loss, can prove to be very useful, both for
sent by the subcontractor, but at this time:the constituents and for the members of the
AC = 0. If we are interested in the cost gap:project team in their projects decision-
CV = EV - AC = BAC. |t is positive, trans- making process. Being late at a given mo-
lating a profit situation. But it is not so! False ment does not necessarily mean that it will
joy: the bill will eventually arrive even if grow inexorably until the end of the project!
payable at 30 days, it will pay! Similarly, a slightly worrying economic
How to get around this difficulty? Once situation upstream of the project does not
again, there are several ways to proceed:  necessarily compromise the final success of
» consider that the costs incurred are costshe project! Let's reiterate that management
incurred (here it is the opposite fault thatreserves (PMR) are designed to cope with the

can occur') unexpected, to mitigate the consequences of
« "pre-charge EV", ie to ensure that AC is the occurrence of unwanted events.

at least equal to EV for activities per- Estimate at Completion (EAC) is in-

formed by third parties, as long as a moretended to draw the final situation that may be

precise value of AC is not known obtained by extrapolating successive ad-
« compare EV to PV, but AC to projected vancement situations. Completion estimates

cash flows can be obtained in three ways.

Second example: an engineering activity ~ The first is to say that what is done is
that only requires resources from companydone, and that the best way to appreciate the
employees who record the time spent perfest is to estimate it analytically or to re-
forming an activity using periodic reports. If estimate it, it being understood that it must
the activity in question covers several peri-have already been estimated! The estimate at
ods, the contributor(s) will have the opportu- completion is then determined as follows:
nity to record the time spent several times.EAC; = AC; + RTG, in which AG is the
But it may well be that by the very nature of cost incurred at the time of advancement
the activity, the physical progress is only situation T and RTgis the remaining to be
recordable in all or nothing. In which case, atdone (Remaining to Complete) at the same
a given moment while the activity is in pro- date of advancement status.
gress, the costs incurred will be non-zero  Estimate the remaining to be done is to
while the acquired value will be zero. inventory all the activities required to com-

plete the project to completion, to schedule
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these activities over time, to value them onecount the realized: costs incurred; the past
by one to rebuild by aggregation a new PVperformance seen as the €RISP} product

(t) curve of the project. This new curve is only applies to the remaining to be estab-
based on the AE£point, and ends with an lished as the total value of the BAC project
RTGC; ordinate point. The abscissa of thiswhich is none other than the planned value of
point may be earlier or later compared to thethe project at its projected completion date,
projected end date of the project (see Figuréo which subtracts the value already acquired
3). The resulting EAE estimate has a good EVr.

chance of being accurate. But it requires alot ~ Of these last two ways to estimate
of work to analyze the rest to do; for this EAC;, which is the best? To date, no con-
reason, it is deemed relatively expensive tovincing study has been conducted on this

obtain! issue. The pragmatic practitioner calculates
End estimated later EAC; by means of these two expressions and
Value far.the forecasted ong feels that the truth is somewhere between
i and EACt > BAC
- these two values!
BAC | What was tried to show consecutively

with the determination of the estimates at
completion: that EAE <TAB. In other

AC, ' words, that the economic drift of the project
' is absorbed by the management reserve:
Tir EAC: - BAC; <PMR.
Darsiest T Fasgier : 4. EVA, THE AXES OF
Fig.3. Estimate at completion obtained from IMPROVEMENT
the rest to be done With these concepts presented, what are

The following two ways can get esti- {he challenges EVA presents to practitioners?
mates to completion much faster. They aréathough this method has acquired a certain
based on the assumption that "past performmayyrity, the fact remains that it presents
ance” is likely to continue. These two ways piases for which specialists give analyzes and
of calculating are also more prone to cautlon!bring different. Among these biases that
The simplest method is to calculate EASS  make a lot of noise, let us mention two: the
follows: EACr = BAC / CPk, where BACis  cajculation of the estimate at completion
the budget at completion of the project, a”d(EAC) of a project; the benefits of EVA in
CPl (Cost Performance Index) is the cOstre|ation to the effort that a project team con-
performance index at the stage of progresgents. These were two themes that present a
status T. This way of calculating does notyariant to EVA called Earned Schedule (ES)
take into account the acquired value. It asyhich provides indicators that could bring
sumes that the economic performance appliyyych better estimates at completion and

cable to future activities will be the same asgjmyation exercises to evaluate the benefit
that achieved until the date of advancement! that EVA can bring to the project manage-

The other way to calculate EAGs: EAG; = ent decision process.

AC: + (BAC - EVy) / (CPk x SP}), where

BAC is the budget at project completion,  4.1. RELIABILITY OF THE
AC; are the costs incurred, EVs the value ESTIMATES AT
earned , and CPland SP} (Schedule Per- COMPLETION

formance Index) are respectively the costand  f the two themes mentioned above. the

schedule performance indices at the stage Ofst is based on a bias observed in the esti-
progress status T. The latter takes into aCiation of the remainder to be done. Recall
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that the EVA methodology has two virtues: units, and not in financial units, so that the
to establish the progress of a project througtbias mentioned above cannot be manifested.
EV and AC indicators, SV and CV devia- Let us insist that this approach is not
tions, and SPI and CPI performance indicesself-sufficient in itself; it only complements
use these to derive the remainder to be donthe EVA approach by providing some addi-
(RTC) and the estimates at completiontional health assessment of an additional pro-
(EAC). ject. Figure 4 shows the main information
It can be easily noticed that the evokedassociated with EVA and is supplemented by
bias surely results from the fact that the SPthose of Earned Schedule.
performance index is necessarily equal to 1€
when the project is finished, when 100% of BAC

the physical progress is noted. Indeed, wher PV(t)
the project is finished: EV = PV, and there- AC(t)
‘a

fore SPI=EV/PV =1. »

In other words, whatever the delay or the Vet
advance that may have taken the project, it i EV(t) r
or this is not reflected in the SPI index. When p 'y’ﬂﬁn
analyzed through this index - it is the same

through the gap SV - this delay or this ad- é St
vance tends to diminish as the project ap- ESty
proaches its end.

This complementary approach to EVAis  Fig.4. Analytical Elements of the Earned

called Earned Schedule, which could be Schedule Approach

translated as "acquired time". It is based on Before the project starts, the PV(t) curve
the determination of the temporal progreSjes constructed. When a progress situation is

and the use of it to deduce deviations andygiapjished, say at the date tR, the costs in-
indicators which themselves will be used forcurred AC are counted and provide a point

the calculation of the estimates at comple-;yqitional to the curve AC(D): the point

tion. _ . which has the coordinate tR along the hori-
One of the confusing aspects of EVA iS ;4 time axis, and ACIR along the vertical

the interpretation of delays. As much as ite onomic axis; at the same time, the acquired

makes sense that the difference between cogt| e EV is calculated by adding together the

and CV is expressed in monetary units (inya1yes acquired from each of the elementary
euros, Swiss francs, etc.), it is surprising that, ~tivities of the project.

the SV plann.ing gap can also be expressed N The acquired value of a completed ac-
monetary units. We would be more likely {0 4ty is equal to the budget allocated to this

expect calendar units: days, weeks, or eVeRqity: the acquired value of an activity
months. This situation results from the desire

I ; remaining to be made is nil; the acquired
of the initiators of EVA - of CSCS/C itself - |,o,,e of an activity in progress is the propor-

to promote a simple analytical mechanism: ingqn of its budget proportional to the physical
order to be able to aggregate the planneg, g ess of the activity in question. The re-
values PV, the costs incurred AC and thegting point has the coordinate tR along the

values acquired EV, it was essential that,,;ontal axis, and EVIR along the vertical
these they are expressed in the same unit. 5,

These were essentially financiers; it is  once this information collection work is
the monetary units that have been prefe”edcompleted, it is possible to determine the

The new judicious idea was to take into ac-yaviations: the planning gap SVIR = EVIR -
count a planning gap expressed in calendapy,(R): the cost difference CVIR = EVIR -
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ACtR. A negative difference means that theThe results of these estimates are given in
project is doing worse than expected; a posimonetary units.
tive gap means that the project is doing better  Earned Schedule also offers two formu-
than expected. las:
The Earned Schedule approach suggestsEACTIR = (iR - tD) / SPITtR
that an additional gap is sought. Obtaining- EACTtR = tR + (tF - EStR) / SPITtR;
this point requires that one draws the hori-expression where tF is the projected end date
zontal at the point EVtR - of ordinate EVtR - of the project.
and that one localizes the intersection of thisThe results of these estimates are given in
horizontal line with the curve PV(t). The calendar units, ie estimated completion dates
point obtained will be to the left of the EVtR for the project.
point if the physical progress of the project is By convention and in order to avoid any
less than expected; to his right if the projectconfusion between the planning differences
is globally ahead. measured vertically and horizontally, the one
This intersection point is EStR coordi- expressed in monetary units can receive a '€'
nated along the horizontal time axis and isin index (one '$' across the Atlantic and one
the date at which the current project progres&' across the Channel ...); the one expressed
level should have been reached. A later datén calendar units receives a 'T' in index. This
if the project is rather early; an earlier date ifconvention applies identically for the per-
the project is late. The situation in Figure 4formance index. If the index is omitted, it
reports a delay: EVtR <PV(tR) and EStR means that it is EVA's SV and not Earned
<tR; the sign '<' in this last expression ex-Schedule's.
presses the temporal anteriority. Before showing how the Earned Sched-
A planning gap of a new nature can beule approach is a useful complement to EVA,
determined: SVTtR = EStR - tR. This is alet us point out a small operational difficulty
gap between two dates because it is measnentioned on many occasions but which,
ured horizontally. It is therefore well ex- thanks to the computer science, finds a fi-
pressible in calendar units. From a concepnally painless treatment.
tual point of view, some will agree that it's As much as it is easy to get PVtR at a tR
still better! It is then quite conceivable that adate (just accumulate the PV of each of the
project that has fallen behind would retain anplanned activities up to this date) or to obtain
SVTItR (negative in this case), translating thiSACtR by simple accounting of all the ex-
delay, until the completion of the project. penses incurred, so much it is a little more
This approach also offers a scheduledifficult to determine EStR! Indeed, the
performance index. According to EVA, this PV(t) curve is nothing other than a discrete
is obtained by calculating the ratio EVtR / aggregation of small segments, and it is not
PV(tR); according to the Earned Schedulecertain that the intersection of the horizontal
approach, we can calculate another oneat EVtR cuts PV(t) at the hinge between two
SVTtR = (EStR - tD) / (tR - tD); expression segments and that the date associated with
where tD is the start date of the project. Thisthis point is known. PV points may have
last calculation does, it becomes possible tdeen calculated only on regular dates.
use this result to bring another estimate to  Also a small linear interpolation exer-

completion. cise is necessary as shown in Figure 5.

For the record, EVA offers two formu- The result is: EStR = tn + (EViR - PVin) /
las to obtain this estimate: (PVtn+1 - PVtn). Some sorrowful spirits will
- EACtR = BAC / CPItR certainly be munching on the small error
- EACtR = ACtR + (BAC — EVtR) / (SPItR x made following this interpolation exercise,
CPItR). but it is easy to show that this error dimin-
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ishes as we approach the end of the project. ability to measure the level of compliance
So as soon as the indicators of the Earned against the project schedule, ie the ability
Schedule approach become really useful. of project contributors to carry out the ac-

from using Earned Schedule:

€

Fig.5. Interpolation determination of EStR

tivities in the initially planned sequence.

- Earned Schedule enriches the portfolio
with strong indicators that are useful for
piloting a project without requiring the
project practitioner to make the slightest
effort to collect additional information:
the only data required are those already
collected for EVA purposes.

- For most projects under analysis, the
Earned Schedule indicators fairly accu-

BAC

. A ot rately accounted for actual delays and
EV(t) tn\,'('trm &R gave good estimates of completion dates,
ESt, whereas the EVA indicators were much

less explicit about the extent of these de-
lays, particularly in as projects ap-

4.2. THE BENEFITS OF THE proached their terms.
EARNED SCHEDULE
APPROACH 5. CONCLUDING REMARKS

Some of the benefits that could be seen  Viewed as a slave system, such a model
would necessarily be divergent. The dilemma
It provides an updated estimate of thethen lies in finding the right balance between

duration of the project and its completion the analysis effort and the quality and useful-
date (EACTIR). ness of the results. From this point of view,

EVA and its Earned Schedule complement

It fits in perfectly with the logic of the .
seem to be a good compromise.

EVA approach and indicators; it is com- A :
plementary to him. For this several reasons:

It provides project practitioners with addi- ~ BY definition projects are unique businesses,

tional indicators that can refine the accu-2iming to produce unique results as well.

racy of the estimates, especially for pro-~ The projects are ephemeral; at the end of
jects that have fallen behind. these, the teams are qhssolved and the man-
Like EVA, it interfaces very well with agement information disappears shortly after

risk management by offering a way to (h€ completion of the projects.
manage the reserves: economic reservesVhen this information is kept, it is too of-

for EVA; Temporal Reserves for Earned ten disparate, uneven quality, produced on
Schedule. principles not always consistent, both within

Like EVA, it offers a way to identify the same project and between projects con-

those activities that cause delays and reductéd within the same organization.
quire the greatest attention from project” Not to mention the very heterogeneous nature

managers. of projects: projects in constru_ction and infra-

Through an indicator called the P-factor, structure, new product or service development
calculated as the ratio of the sum of theP'©J€Cts, IT projects, organizational projects,

acquired values (EV) of the activities Mergers, acquisitions, event projects, resource
planned before the EStR date to the sunfl€velopment projects human, etc.

of the planned values (PV) of these same _ Static and dynamic models rely on data-
activities, Earned Schedule also offers theSets that must be invented and validated. The
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generation of fictitious projects is not a prob-and non-serial activities. Earned Schedule
lem in itself; the validation of these, in other indicators outperform those of EVA when
words the assertion that they are very similaithe project enters its third part of realization.

to real projects, leaves some questions unan-
swered: "What is a real project?".

Other concepts could have been exposed:

- taking into account inflation when projects

Static models could be described ofrun over several years.
open-loop simulation models as illustrated in- the "deliverable" orientation of the earned
Figure 6. In other words, starting from initial value registration mechanism.
data (activities with known durations, con- - taking into account uncertainty and inaccu-
straints of dependencies between activitiesyacy in EVA through the integration of pro-
and an initial planning, the model simulatesject risk management.

successive progress situations until the com-
pletion of the project. For each of them are
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These successive predictions are therll:

compared to the actual dates and costs that
result from the simulation as well. The re-
sults of these simulations show that the reli-
ability of the predictions depends on the to-
pology of the networks of activities and the
criticality or otherwise of the activities in
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Dynamic models are those in closed
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successive advancement situations are
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guent situations of advancement (see Figure
7). These models better reflect reality.
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Fig.7. Dynamic model for EVA and Earned [6]-

Schedule assessment
It was showed that the topology of the

networks of activities influenced the quality [7].

of the predictions. The EVA and Earned

Schedule indicators are rather reliable forg;.

networks consisting of highly serial activities
with little parallelization, and much less reli-
able for networks with highly parallelized
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