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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The purpose of this document is to provide guidance to those individuals involved in earned value
management. It describes practices to provide benefits for project or programme planning and control.

This document provides guidance on concepts, responsibilities, integration and processes for the
implementation of earned value management.

[t provides information on performance metrics captured by an earned value management system.

It complements ISO 21500 and ISO 21503.

The target audience of this document includes, but is not limited to, the following:
a) e¢xecutive managers and those individuals involved in sponsoring projects or programines;
b) individuals managing projects, programmes or earned value management'syStems;

¢) individuals involved in the management of or performance of project management offices or project
r programme control staff;

d) developers of national or organizational standards.

The gpplication of this document may be tailored to meet the needs of any organization or individual, so
theymay better apply the concepts and practice of earned valie management.

© ISO 2018 - All rights reserved v
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Earned value management in project and programme
management

1 Scope

This document provides guidance for practices of earned value management in project and programme
man@genTent. it s appticable toamny type of orgamnization ctuding public or private amd) any size or
sectqr, as well as any type of project or programme in terms of complexity, size or duration

This|document provides the following:

a) tlerms and definitions;

b) descriptions of the purpose and benefits of earned value management;

c) the integration and relationship with project or programme management;

d) 4n overview of the processes and process descriptions;

e) Iasic requirements for an earned value management systém;

f)

It dogs not provide guidance on the use of specific processes, methods or tools in the practice of earned
valu¢ management.

se of an earned value management system.

Anngxes A, B and C describe cost, schedule and performance analysis, commonly used formulae with
assofiated interpretations, and the integration of earned value with other project or [programme
management processes.

2 Normative references
Therk are no normative references in this document.
3 Terms, definitions and abbreviated terms

3.1 | Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO gndJEC maintain terminological databases for use in standardization at the following dddresses:

— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at https://www.iso.org/obp

3.1.1
activity
identified piece of work that is required to be undertaken to complete a project or programme

Note 1 to entry: It may also be considered a work element.

© ISO 2018 - All rights reserved 1
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3.1.2
actual cost
cost incurred for work performed

Note 1 to entry: Actual cost is also known as “actual cost of work performed”.

3.1.3

budget at completion

total forecasted cost for accomplishing the work related to a work package (3.1.19), activity (3.1.1) or
control account (3.1.4)

3.1.4
control accpunt
management control point where scope, budget, actual cost (3.1.2) and schedule of a projeft or
programme} work package (3.1.19) or activity (3.1.1) are integrated

3.1.5
earned valyie
value of conppleted work expressed in terms of the budget assigned to that work

Note 1 to entfy: Earned value is also known as budgeted cost of work performed.

3.1.6
earned valfle management
method that integrates project or programme scope, actual cost, budget, and schedule for assessment
of progress and performance

3.1.7
estimate at completion
forecasted ftotal cost to accomplish the work on project, programme, work package (3.1.19) or
activity (3.11.1)

3.1.8
estimate to complete
forecasted dost of the work remaining of a project, programme, work package (3.1.19) or activity (3.1.1)

3.1.9
integrated paseline review
assessment fto establish a commanjunderstanding of the performance measurement baseline (3.1.13) for
verification of the technical content of the project or programme

3.1.10
management reserve
amount of budget exteynal to the performance measurement baseline (3.1.13), withheld for management
control in rgsponséto unforeseen events or activities that are a part of the scope

3.1.11
network schedute
graphical representation indicating the logic sequencing and interdependencies of the work elements of
a project or programme

Note 1 to entry: Network schedule is also known as a “network schedule diagram”, “logic diagram” or “network
logic diagram”.

3.1.12
performance measurement
quantitative units of measure that are placed to track progress

3.1.13

performance measurement baseline

total time-phased scope of work and budget plan against which project or programme performance is
measured, not including management reserve (3.1.10)

2 © ISO 2018 - All rights reserved
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3.1.14
planned value
time-phased budget (3.1.16) authorized for the work scheduled

Note 1 to entry: Planned value is also known as budgeted cost of work scheduled.

3.1.15
technical performance

measure of the results of functionalities or capabilities achieved for the project or programme during

implementation

Note 1 to entrv: It mav be incremental

3.1.16
time-phased budget
allocption of the cost to accomplish the work over established periods of time or phases

3.1.17
undistributed budget
cost for authorized work that has not been distributed to a control account(3.1.4)

3.1.18

work breakdown structure

decomposition of the defined scope of the project or programme into progressively
consjsting of elements of work

3.1.19
work package
one ¢r more groups of related activities that are within the control account (3.1.4)

3.2 | Abbreviated terms

The following abbreviated terms are used,in this document.

AC actual cost

BAC budget at completion

EAC estimate at completion
ETC estimateto-complete

EV earnéd-value

EVM earned value management
IBR integrated baseline review
MR management reserve

PMB performance measurement baseline
PV planned value

UB undistributed budget

VAC variance at completion

© ISO 2018 - All rights reserved
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4 Overview of earned value management

4.1 Earned value management

Earned value management is a structured method used to provide a performance measurement system
for review of past and forecasted performance of a project or programme.

Earned value management is a method of performance management. Performance management should
provide for the planning, implementing and controlling of the performance of a project or programme
in accomplishing the scope of work of the project or programme.

4.2 Purppse and benefits of earned value management

The purpos¢ of earned value management is control and analysis of the project or programme. Earned
value management facilitates analysis and decision-making for, but not limited to budget, schedule,
human resopirces and materials.

The earned value management system may include communication of the~stdtus from matrics
established for the project or programme, improvements, corrective action development, and a conpmon
framework and vocabulary.

An earned |management system is a set of procedures, tools and-methods for establishing and
maintaining project or programme control.

The application of earned value management should result in threé overall benefits:

a) developiing objective measurement techniques;

b) availability of data for project or programme management decisions;

c) providipg a system to monitor the project or programme.

Specific bengfits may include, but are not limitedsto, the following:

— forecasting of future performance and estimate at completion based on past performance;

— objectivie metrics for comparison(ofiproject or programme performance across an organization and
between or among organizations;

— development of budgets and’baselines;
— compilation of estimates;
— objectivie measurement of completion of work packages that is done in a consistent manner;

— comparjson 6fwork performed against actual performance and budget;

— highlighting of inconsistencies in the measures in earned value reports;

— consistency of the reporting and performance measurement framework by regular earned value
reporting.

4.3 Guidelines for an earned value management system

An earned value management system should provide for consistent performance metrics. To achieve a
consistent view of performance metrics, the system should integrate the baselines established for the
project or programme including the scope of work that should be defined through the work breakdown
structure, and performance measurement baseline. The system should also allow for formal, controlled
incorporation of changes in baselines, authorized users and procedures.

4 © ISO 2018 - All rights reserved
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To implement an earned value management system, the project or programme control metrics and
processes should be documented and understood in the organization or organizations doing the
work. The system should be established to allow systematic review of the data, common assessment
methodologies, targeted levels of performance, and an assessment feedback process. The system may
be able to be tailored to accommodate different project or programme subject area integration, more
than one organization reporting, and other tailoring as deemed necessary to control the project or
programme or provide an integrated programme view.

The core data contained in an earned value management system should be the earned value, actual
cost, the planned value, estimate to complete, and budget at completion. The earned value management
system should be able to show the planned status, as well as the actual status of the project or
progfamme.

To implement an earned value management system, the system requires a common @greement on the
assignment of “value” and “performance”, which may be tailored for projects or programmjes based on
orgahizational considerations.

The review of metrics of performance should be accomplished on a regular, Scheduled basiq to allow for
comparison and analysis of performance.

An earned value management system should be able to do the following:
a) determine what work is to be accomplished, by whom and when;

b) e¢stablish resource requirements;

c) 1neasure work achievement and record associated ggsts;

d) reportdeviations from the plan for which metrics’have been established;

e) lorecast the completion date and cost;

f)

g) authorize scope changes; any appyoved changes to the prior approved baselines contpined in the
¢arned value management system should be controlled, traceable and documented.

lan and implement corrective and preventive action plans;

4.4 | Earned value management planning

Earned value manageméntplanning should enable:

— ¢stablishing project or programme objectives, as well as the integrated view of the planning of the
verall projeets or programmes,

et

— 1nonitoring of project or programme progress to measure deviations from the plan, an

— planning by the users of the performance management system for project or programme, objective
sSessment of progress and use of resources.

4.5 Using earned value measurements and performance metrics

Earned value measurements should be used to determine performance metrics to assess the status of a
project or programme at a selected point in time. These metrics should enable informed decisions about
the management of the project or programme. The metrics derived may be used to compare actual
project or programme cost and schedule performance with the performance measurement baseline.
The performance measurement baseline should be used to establish variance thresholds for cost and
schedule that when exceeded identify significant variances for further analysis and management
attention.

© IS0 2018 - All rights reserved 5
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The information acquired by using the earned value performance measurements should be used to

determine:

— progress of a project or programme,

— progress towards work accomplished,

— completion of the deliverables, and

— progress towards delivery of a project or programme.

These measurements, combined with the agreed upon variance threshold, should be used to determine

the cost an

The inform
The data to
should inclu

a) estimat
b) estimat
c) varianc
d) tocomp

The inform
managemery

NOTE Se

5 Earne

5.1 Gene

The earned

e to complete;
e at completion;
e at completion;

lete performance index.

d value management process stéps

ral

schedule variances, and cost and schedule performance 1ndices.

ation gathered in calculating these values shouldybe captured in an earned
t report.

e Annex B for the parallel application of earned schedule.

value management process«steps are shown in Figure 1.
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hition should also be used to forecast future performance of the project or programme.
establish a project or programme performance forecast, based on historical-perform
de, but are not limited to, the following:

hnce,
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|
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of performance

I

6. Set the performance
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Plan the work

|

10. Take management
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!

11. Maintain the
baseline

Work the plan

Figure 1 — Earned value management process steps
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The earned value management process steps should consist of the steps described in 5.2 to 5.12.

5.2

Step 1: Decompose the project or programme scope

Generally, the entire project or programme scope of work should be decomposed into manageable
elements using the following guidelines:

a)

project or programme scope should be decomposed into a work breakdown structure;

b) work breakdown structure should include the entire scope of work for the project or programme;

c)
The

should be as follows:

5.3 | Step 2: Assign responsibility

Res
a)

b)
c)

Responsibility should be @ssigned for the performance of each work element decomposed
breakdown structure.. The point at which the integration of the organizational breakdow

and

the control accounf'should be the control account manager.

5.4

A scjedule for the work, which identifies activities, durations, milestones and interdepend
apprppeiate level, should be the basis for earned value determination and should be creat

canaofwuwark alamantc 1n thao yuarle bheaal-dovazn cher ot
Feope-o-Woerere e Rt Htne-WorkBreakaoWhi-5StFdet

characteristics of a work breakdown structure necessary to apply earned value 1
¢omplete, ordered, and logical decomposition of the work breakdown structure’is key to ¢

management, as well as the integration of other elements of project or\programme nj
guch as technical control, and schedule management;

york breakdown structure should be developed to the level needed to manage th
rogramme as well as utilized for work authorization, tracking @nd reporting;

nanagement

arnedvalue
lanagement,

b project or

identifying at each level the appropriate managers or thosé.individuals identified for the project or

rogramme should be responsible for the required reports.

onsibility should be assigned using the following guidelines:

erformance responsibility should be asSigned for each element of work and thg
rogramme in total;

anagement responsibility should;be clearly defined;

internal managers within the.organization should be assigned the responsibility for
erformed externally.

t{he work breakdéwh structure occurs should be the control account. The individual req

Step 3:Schedule the work

p project or

work to be

in the work
n structure
ponsible for

encies at an

pd using the

following guidelines:

a)
b)

‘)
d)

e)

activities should be identified at or below the level of the work breakdown structure elements;

decision points determined to be significant, constraints, and interfaces should be i
major milestones;

authorized work should be scheduled to define the sequence of work;

dentified as

required activity and milestone interdependencies should be identified that are necessary to meet

the requirements of the project or programme;

defined deliverables, milestones, technical performance goals, or other objective measures of

performance should be clearly identified and used as indicators of performance.
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Elements of the work should be scheduled in a logical sequence that identifies durations, activities,
milestones and interdependencies. In projects or programmes involving several layers of schedules, the
schedule should be vertically and horizontally traceable, see Figure 2. In other words, work should be
traceable throughout the project or programme to each level of the schedule consistent with the level of

planning.
Vertical Traceability:
the ability to relate activities and
milestones between different levels of
schedules.
AT Vertically traceable activities at different
/\ VAN levels in the schedule should represent
@ A the same scope and be consistent with
< ~ regard to dates and budgets.
\\ \\
S S
| RN
LN ~
AN
A A Y
\
I E
1
I
I
I
I
| M
AN
) /e o >

Horizontal Traceability:

The logical
project or p1
and monitos
schedules s}

Activities a
The networ
milestones.

A schedule 3
developing

and milestones.
Horizontally traceable activities shauld

with regard to dates.

he time-phased budget.

the ability to relate activities and milestones-to
logically preceding and succeeding activities

represent logic sequencing and be consistent

Figure 2 — Detailed schedule=— Vertical and horizontal traceability

relationship between activities should be established and maintained throughou
ogramme. As developed and approved, the schedule should be used by management to
the work performedon the project and related programme, if one exists. The schedu
jould provide a meamns for evaluating actual progress against pre-defined objectives.

hould’be established at the activity level to provide the basis for assigning resources

t the
plan
le or

hd milestonesiwithin one project or across projects may be linked with dependencies.
k scheduleshould allow the critical path and the float to be determined for activitieq

and

and

5.5 Step 4: Develop time-phased budget

Budgets should be assigned to work breakdown structure elements and may separately identify labour,
material, subcontract or other costs. By assigning budget to work planned in a schedule, the budget
becomes time-phased.

For work not yet planned in detail, budget, including undistributed budget, should be time-phased over
the expected period of performance of the work.

An additional budget may be set aside for management reserve for any unanticipated activities that are

within the s

cope of the project or programme.
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The time-phased representation of the total planned value for all work breakdown structure elements,
including the undistributed budget, is defined as the performance measurement baseline. The
performance measurement baseline should represent the formally authorized plan.

The total budget at the completion of an activity, work breakdown structure element for a project or
programme is termed the budget at completion for that activity or work breakdown structure element.
The budget at completion of the performance measurement baseline plus management reserve should
be equal to the project or programme budget.

Resources should be assigned to activities using the cost of such resources to determine the time-
phased budget for the project or programme using the following guidelines:

a) activities should have budget values assigned, which are expressed in terms of cursency, labour
ours or other measurable units;

b) lbudgets assigned to activities should be distributed over the duration of the d¢tivities;

c) budgets assigned to the scope of work, not yet planned in detail, should\be distribufed over the
roject or programme to reflect the expected outcome;

d) anagement reserve budgets, which are clearly designated, may‘be’created that are ot assigned
flo specific activities or scope;

e) management reserve should not be included in the performance measurement baseling and budget
at completion.

5.6 | Step 5: Assign objective measures of performance

The pbjective measures used to measure work performance should be specified using the following
guide¢lines:

a) accomplishment of an activity should béexpressed in terms of the budgetary value or garned value
If the activity;

b) objective measures of performance should be used to quantify the degree of completion of

activities;
c) ¢arned value of a compléted activity should always equate to the amount budgeted for fthe activity;

d) objective measuresCef‘work performance should be agreed upon prior to the commgncement of
¢ach work package,and should not be changed once work has started on the work packiage;

e) objective measures of performance should be planned in the same manner in which they are to be
ssessed.and should be assessed in the same manner in which they are planned;

f) objective measures of performance should be established in such a manner that valjyie is earned
nd actuals are accumulated in a consistent manner and in the same time frame;

g) one measure of performance only should be used per work package.

Objective measures of performance should be established to determine accomplishment of in-progress
activities. This document does not specify any particular objective measure to be used. The selection
of the measure should depend on activity content, size, and duration. The measuring of earned value
should be calculated using the same method as stated in the approved plan. The resulting metric is
referred to as the earned value. Objective measures should allow work achievement to be measured in
a clear and unequivocal way. Setting the objective measures in advance should enhance accountability
and objectivity.

Performance measurement should be accomplished by assigning a specific earned value technique to
each activity. The technique used should be dependent on the nature and duration of the work. Where
possible the objective measures of performance established in step 3 (5.4) should be used as a basis for
the earned value technique assigned.

© ISO 2018 - All rights reserved 9
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Performance can be measured in terms of currency, labour hours or other measurable units. The
performance measurement indicators, such as a milestone, should be scheduled with sufficient
frequency to provide a basis for accurate performance measurement. Additionally, performance
measurement should occur consistently within documented time intervals.

5.7 Step 6: Set the performance measurement baseline

The performance measurement baseline should be logically constructed and correlated to the available
project or programme resources. Prerequisites to establishing the performance measurement baseline
may include, but not be limited to, the following:

a) project pr programme deliverables have been accounted for within the scope of work;

b) integration roles and responsibilities for each major deliverable have been assigned and abe clearly
visible;

c) budgetd for activities are validated to be as realistic as possible;
d) managegment commitment to the baseline costs, schedule and scope targets are acknowledged;

e) activitig¢s have been assigned resources that actually carry out the work or are needed to complete
the work.

The planning parameters determined in earlier steps should be formallyestablished as the performance
measuremeft baseline for the project or programme using the following guidelines:

— work sdope of individual work breakdown structure elements and the project in total should be
identifi¢d and recorded;

— work sdope of the individual work breakdown strueture elements should be integrated with|each
other and consistent with the overall project or programme objectives;

— schedulg of the individual activities and project or programme in total should be developed and
recordeld;

— schedulg of the individual activities‘'should be integrated with each other and consistent with the
overall project or programme objectives;

— budgetdry values of the individual work breakdown structure elements and the project in [total
should be developed and recorded and the association between an element and its budget should
not be vjaried except through a formal baseline maintenance or baseline change control proceflure,
see stef 11 (5.12);

— work bfeakdowmstructure, scope of work, schedule, and budget for each activity and the fime-
phased pudget;-when integrated with each other and approved by the project manager, prograjmme
manager ox other designated authority, becomes the performance measurement baseline apd is
subject aformal change control, see step 11 (5.12).

The baseline should provide the reference points against which actual project or programme progress
should be compared. The baseline should include the best estimates for activity duration, scheduling,
resource allocation, costs, and the other project or programme variables deemed necessary to be
monitored.

5.8 Step 7: Authorize and perform the work

In order for the project or programme manager to exercise proper control, the commencement of work
should be authorized. The work authorization should identify the following:

a) whatisto be done;

b) whoistodoit;
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c) whenitisto be done;

d) amount of resources budgeted;

e)

acceptance by the person responsible for work.

Work to be undertaken should be formally authorized using the following guidelines:

source of authority for commencement of work should be identified and documented;

work should be planned before it is authorized;

q

q
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iccumulating the performance.

Step 8: Accumulate and report performance data

accumulation of performance data refers to budgeted costs, eatned value, actua
nate to complete. It should also include the accumulation of scheduling data, identifyir
neduled activities with forecasted completion dates for currentagctivities, and forecast]

fional metrics may be utilized to assist in performance ahalysis where the means of coj
itively established. Examples of such performance metrics are outlined in Annexes A
conventional formulae.

point of accumulation of actual cost should be at the level that identifies the cost e
rs contributing to cost variances. Actual cost should be recorded consistent with
ents and include resource expenditures.

berformance data should be aggregated up through the work breakdown structure th
ability of higher-level element vatiahces to the source work breakdown structure e
detailed level.

rmance data reports should be extracted from accumulated data to enable those

that data should represent the current value held in the system, which should be updat
rmance analysis.

reporting period should be chosen in accordance with the overall duration of th
ramme requirements and management reporting requirements.

Hule progress, earned value and actual cost for each activity should be recorded and §
port ferformance, as appropriate using the following guidelines:

quthorization should identify responsibility for performing the activity and cthe methods for

I costs and
g the status
ed start and

mputation is
and B, along

ements and
the budget

ht allows for
ements at a

individuals

bnsible for the work to analyse current project performance. The estimate at completion provided

ed following

e project or

ccumulated

a)

[(

urrent schedule should be progressed to show achievement and to provide a forecast o

[ completion

dates and resources for scheduled work;

b)

value for the activity;

c)
d)

actual cost recorded should include the cost incurred for the work accomplished;

comparison with the earned value for the activity;

e)

earned value for an activity should be accumulated for subsequent comparison with the planned

actual costs incurred in the performance of the activity should be accumulated for subsequent

planned value, earned value, actual cost, schedule, budget at completion and estimate to complete

should be logically summarized through the project decomposition to represent the status of the

i
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f) performance data should be accumulated on a consistent and periodic basis with common date
criteria;

g) performance reports, at the previously agreed summary reporting level, should be distributed to
designated management levels on a consistent and periodic basis.

5.10 Step 9: Analyse performance data

Performance measurement should be used on a consistent and periodic basis. Measurement and
analysis should be undertaken at the level at which responsibility has been assigned. In more complex
projects or programmes, measurement and analysis may entail several layers of management or several
levels of thejwork breakdown structure.

Project and [programme performance data should be analysed and estimates at completion\should be
developed using the following guidelines:

a) earned falue for activities and work breakdown structure elements should be gompared with the
corresppnding planned value to determine the schedule variance;

b) schedule progress should be compared with the baseline schedule to determine slippages, forgcast
dates, changes to the critical path, and remaining float for network schedules;

c) earned palue for activities and work breakdown structure elements'should be compared with the
corresponding actual cost to determine the cost variance;

d) costvariance and schedule variance should be analysed to determine the cause and impact op the
project pr programme:

1) if the variance is within the accepted established tolerance for the project or programine, a
decjsion should be made as to whether any corxéective action should be required;

2) if the variance is outside the accepted established tolerance for the project or programme,
corfective action should be considered;

e) estimatps at completion should be routinely developed and updated based on past trendq and
current| knowledge and compared.with the corresponding budget at completion to identify the
magnituiide of the variance at complgtion;

f) forecasts of dates at completion should be routinely developed and updated based on past tijends
and curfent knowledge, ferComparison with the planned completion dates;

g) usage of managementreserve should be analysed to enable forecasts of future availability and ulsage.

Where reqpired, projéct or programme status reporting to internal stakeholders within the
organizatiop or external stakeholders should follow the analysis of the current performance datg and
include the yesults of that analysis.

5.11 Step 10: Take management action

Management action should be undertaken, as required, to compensate for current variances or rectify
projected variances from baseline. Variances may arise from poor planning, unforeseen scope changes,
technical problems, equipment failures or other external factors such as supplier difficulties.

Corrective actions should require either a change in the baseline plans or the development of a short-
term recovery plan that should be incorporated in the forecasts. Changes to planning should only be
accomplished prospectively. Baseline re-planning may include the application of management reserve
to future activities for performance tracking purposes.

The following guidelines should be used to determine management actions:

a) required corrective action should be determined based upon the source and cause of the variance;
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cost, schedule and projected deviations from the baseline;

corrective action plans should be developed and implemented based on analysis of the identified

forecasts should be revised based on approved corrective actions and baselines should be changed,

as deemed necessary and which have been approved in accordance with baseline maintenance
procedures and processes;

conditions (see 5.12);

e)

retroactive changes to cost, schedule or technical plans should not be enacted, except under limited

corrective action plans should be reported during subsequent periods of the project or programme.

5.12
Chan

Step 11: Maintain the baseline

ges to the baseline planning may originate through the identification of unforeseen sc

resofirce requirements, resource constraints or direction from other stakeholders w
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introduction of approved changes to the baseline should be managed and tracke
ving guidelines:

hanges to the baseline planning are accomplished only with associated approved ch
cope of work, schedule or budget of the project or programmte components;

hanges to the baseline should be documented and traceable;
etroactive changes to baseline schedule, cost or scope of work should not be made.

in elements of the work may need to be re-plaiined based upon unforeseen requireme

ges to the project or programme components. Such changes are internal re-plans and;

efinement of work through stages of undistributed budget, control accounts, work p
ities. Such planning should follow the processes described in steps 3 to 5, which shoul
Lively until developed and incorporated as a formal change to the baseline.

fo the importance of maintaining-a valid performance measurement baseline, re-plan
complished within

proper authority,

ystematic and timély manner,

ontrol, and

jdequate,appropriate and visible documentation.

tenance of the performance measurement baseline should be required to enable t

pe changes,
th decision

d using the

hnges to the

nts or scope
may reflect
hckages and
d be applied

ning should

hat baseline
enable it to

chanjges are correctly recorded. The maintenance of the performance baseline should also

be e)Jamined to determine causes and potential impact on completion dates and costs, as well as impacts
on other aspects such as risk and quality. Accordingly, changes to the baseline should be documented
and approved, to maintain auditability including the use of management reserve and the distribution
of undistributed budget. In order to maintain the integrity of the performance measurement baseline,
the project or programme manager should not transfer scope of work or budget independently of one

another.

6 Earned value management system review

6.1 General

Once an earned value management system is established, the project or programme sponsor, or their
representative with knowledge of earned value management systems, should review the system to
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determine that it meets organizational requirements and is compliant with an adopted standard or
organizational procedure. A review may be demanded and conducted by a customer, an auditor or by
the organization. Other reviews, internal or external, may be required.

The earned value management system reviews should provide confirmation that the scope of work has
been accounted for, quantified in terms of cost and schedule with the necessary structures for project
or programme control.

Earned value reviews should provide the following benefits, including but not limited to:

a) confirm that earned value management system is compliant to the adopted standard;

b) confirm the integration of project or programme component scope of work, time, and eogt for
measurgment and control;

c) confirm consistency for an integrated system of the project or programme;

d) confirm a fixed cut-off point to conclude the planning phase;

e) confirm pre-planned checkpoints for reliable performance data;

f) reduce risk;

g) enable lessons learned from previous and current projects or prograinmes to be captured;

h) confirm a tool to use for performance measurement.

6.2 Integrated baseline review

f the

An integrat
performanc
of the integ
the determi
activities arj

The overall
baseline. Th
project or p1

An integrate
least one re
or program
the successf

ed baseline review is a process conducted-to assess the content and integrity o
e measurement baseline. The integrated baseline review should confirm the establish
rated scope, cost and schedule baselines. The integrated baseline review should e
nation of the credibility, sufficiency;and adequacy of the planning, and should verify
e integrated with each other.

purpose of the integrated baseline review is to approve the performance measure
e review should also enable:the project sponsor and customer to understand the ris
‘ogramme execution.

porting cycle to previde project data. The review should include work performers, py
me personnel,«customer personnel and other stakeholders, as determined to be critig
ul achievement of the project or programme objectives.

6.3 Demg¢nstration review

A demonstr

ation review of the earned value management system may be conducted to validat

ment
hable
that

ment
ks to

d baseline review gheuld be conducted after the project or programme has gone throulgh at

oject
al to

b the

system, as

well as whether 1t meets the organizational earned value management governance and

guidelines. A demonstration review should be a review of the total system with emphasis on the system
operations. The earned value management system should be reviewed completely for conformity
against the earned value management criteria adopted by the organization.

The review should also consist of a review of the data and related earned value management reports.
The review should cover functional areas that play a role in operating the system, such as finance and
project or programme controls and the performing project or programme management team.

In a demonstration review, the earned value management system should be assessed against the
organizational earned value management guidelines.

The demonstration review report should be written based on the five guideline groups:
a)
14

organization;
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b) planning, scheduling and budgeting;
c) accounting;

d) analysis and management reports;
e) changes and data maintenance.

The demonstration review report should highlight where the system is working well and address the
system deficiencies.

6.4 —Surveillance

To cdnfirm that standards are being maintained, periodic surveillance should be conducted throughout
the remainder of the project or programme.

Surveillance of the earned value management system should provide, but is notditited to, thhe following:
a) fimely and reliable cost, schedule and technical performance information;
b) ¢onformity with adopted earned value management guidelines;

c) {imely indications of actual or potential issues;

d) ]:aintenance of the performance measurement baseline integrity;

e)

f) ¢omprehensive variance analysis at the appropriate levels, including proposed corredtive actions
yith regard to cost, schedule and technical performance, and other issues.

information that depicts actual conditions and trends;
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Annex A

(informative)

Cost and schedule performance measurement analysis using
earned value management data

A.1 Gendral
Analysis of performance metrics is an important approach to measure and understand curtent period
and overall |project or programme performance. Use of performance metrics should allew corrective
and preventfive actions to be implemented, thereby improving the use of the earned yalue management
system datd.
A.2 Performance measurement indicators and predictors
In order to| understand performance measurement analysis, it is important to know the metrics
of indicators and predictors earned value uses. Table A.1 summarizes the key earned value| cost
performancg indicators and predictors.
Table A.1 — Key earned value indicaters and predictors
Key indicatos |Cost variance Ccv CV=EV-AC
Schedule variance SV SV=EV-PV
Cost performance index CP1 CPI=EV /AC
Schedule performance index SPI SPI=EV /PV
Variance at completion VAC VAC = BAC - EAC
Predictors To complete cost performance TCPI TCPI = (BAC - EV) / (BAC - AC)
index where the future required cost performance
is being compared to the budget at
completion (BAC); and
TCPI = (BAC - EV) / (EAC - AC),
where the future required cost performange
is being compared to a cost estimate at
completion (EAC).
Independent estimate at IEAC IEAC = BAC / CPI
completion Or the long form formula where
NOTE T In EVM, IEAC _ ~
(independent estimate at [EAC = AC + (BAC - EV) / PF
completion) are calculated values. where PF is a cost related performance factor
NOTE 2 InEVM, EAC is a project (for e?(amlple (;PI, SPI or CPI and SPI used in
, . combination, i.e. CPI x SPI)
manager’s estimated value.

Figure A.1 depicts cost and schedule variance indicators in relation to planned value, earned value and

actual cost.
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a Status date.

Figure A.1 — Cost and-schedule variance

A.3 | Cost performance measurements
A negative cost variance and cost performance index of less than one indicates an unfavo
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v

et condition, as the earned valué-accrued is less than the costs incurred to achieve. (
ive cost variance and cost performance index greater than one indicates an under-sper

ficant negative or positive cost variances should be investigated to determine the
|d initiate discussions)as to whether to implement corrective and preventive action
er deterioration andimplement possible cost recovery.

Cost performance index is a ratio that provides a measure of the cost efficiency ach
ct to date. Thie “to complete cost performance index” is a forward-looking predictor th
uture cost' efficiency required to achieve specific cost objectives at project or
letion:"The usual cost objectives analysed should be the project or programme approv|
letion, and if different, the project or programme manager’s claimed cost estimate at

urable over-
onversely, a
d condition.

causes and
5 to prevent

eved by the
ht calculates
programme
ed budget at
ompletion.

completion

costs based on the historic performance of the project to date. Using the cost performance index,
schedule performance index or both indices in combination as performance factors, one should produce
arange of calculated completion cost outcomes. These outcomes may be used to assess the likelihood of
the project or programme achieving the approved budget at completion, and the project or programme
manager’s claimed cost estimate at completion.

NOTE

to control account, or to project or programme.
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dule performance measurements

The traditional earned value schedule performance measurements are also cost based measures that
compare the volume of work performed to the volume of work planned. A negative schedule variance
and schedule performance index of less than one indicates an unfavourable behind schedule condition,
subject to confirmatory analysis of the network schedule, as the volume of work accomplished, earned
value accrued, is less than the volume of work planned, planned value. Conversely, a positive schedule
variance and schedule performance index greater than one may indicate an ahead of schedule condition,
subject to confirmatory analysis of the project network schedule.

Significant schedule variances should be 1nvest1gated to understand the causes and to 1mplement

corrective af
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information|
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bn with analySIS of the network schedule which remains the primary source of time=-h

The critical path impact of negative earned value schedule variances should be-analys
with the network schedule.

ve utility of the schedule variance will be lost in the final third of the project. As the pr
e gets closer to completion the schedule variance of the project or programme nj
o, otherwise known as reversion to zero.

tional benefits of performance measurement analysis

e measurement analysis contributes to trend analysis over time; to highlight trends in

zation data to provide a more comprehensive picture of overall project or programmse

ay

, unfavourable schedule variances, irrespe¢tive of cost performance, may be a rel
project experiencing significant performance issues that should be investigated w
rmining the causes and implementing corrective and preventive recovery actions.
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cost

iable
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Annex B
(informative)

Schedule analysis using earned value management data (earned
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Earned schedule

fed schedule is an extension of earned value management. Earned schedule,| whic
Hule metrics and indicators on the time axis, rather than on the cost axis traditionallj
arned value management schedule metrics.

basis of earned schedule is to identify the time increment at which~thé amount of €

e, such as week or month or any other time period.

this value has been determined, a series of time-based mé€trics can be calculated
p B.1 which emulates the earned value cost based counterparts. As shown in Figure B.]
lule metric, schedule variance [time] should be calculated by reference to actual tim
increment at the project or programme status date.

b1 time is an unconstrained measure, in the sameway as actual cost. The earned sche
Ild be reliable for both early and late finish firojects or programmes, as schedule v§

time completion has actually been achieved. Analysis of the earned schedule metri

h calculates
b utilized by

arned value

I the earned

hs shown in
, the earned
e that is the

Hule metrics
iriance only
completion,
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undgrtaken in conjunction with analysis of the network schedule, which remains the prim4
timetbased information.
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/ ES AT
X
Key
planned value (PV) ES  earned schedule
- - earned value (EV) AT  actual time
X time SV(t) schedule variance [time]
Y currency
a Status date.
Figure B.1 — Earned schedule calculation
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