INTERNATIONAL
STANDARD

ISO
10006

Second edition
2003-06-15

Quality management systems —

Guidelines for quality management in

projects

Systemes de management dé la qualité — Lignes directricés pour le

management de la qualité dans les projets

—_— Reference number
= — ISO 10006:2003(E)

©1S0 2003


https://standardsiso.com/api/?name=eeabb52a6dbd87c1cf16b36137798e89

ISO 10006:2003(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2003

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

i © 1SO 2003 — All rights reserved


https://standardsiso.com/api/?name=eeabb52a6dbd87c1cf16b36137798e89

ISO 10006:2003(E)

Contents Page
0T =NV o iv
L e Yo 11T o2 oY o v
1 £ o o - PSSP 1
2 L\ e T P YL C L= 1
3 Terms and definitioNS ... ..o R e 1
4 Quality management systems in Projects.........cccccueeverrnrscrrrnssserressseerssssee s arberesssme frasssmnenssssncens 3
4.1 Project characteriStiCs.........cooviiiircrrc s g S ba s s s s s nmm e s 3
4.2 Quality management SYStemS ........cccccocerrecierrnnserr e sne e o N e e e e e e e e 5
5 Management responsibility.........cccocimiiiiiiciini e e e 6
5.1 Management commitment............ccccmiiiiiiiciiis e e e e 6
5.2 ST {1 (=T [ Lo o o o === S S N 6
5.3 Management reviews and progress evaluations ..........cccccop. Sidenniniccccccccencceeee e 9
6 Resource management..........ccccceeminnierrinsnsnnsrs s pesbgs e s sesssnsssssssss s ssss s ssss s ssss s fessnn s s snnes 10
6.1 Resource-related ProCeSSes ........cccviirrrrriiiiiicsieerre s v Sonnnre s smnne e s s s smmn e s e e e ss s s e s e e e e s 10
6.2 Personnel-related ProCeSSes ... iatansnsnsnsnsnsnsnsssssssssssssssssssssssssssssssssssdessasannnnnnnnns 1
7 Product realization...........ccccviiiiiiciiiiinccs e 13
71 (7= o 1= | E 13
7.2 Interdependency-related ProCeSSES .........iiitermmmmmmmmmmmmmnnnnnnnnnnnsnnnsnsnsnsnsssssssssssssssssssssssssssdessssssssnnnnnnn 13
7.3 Scope-related ProCeSSES. ... . iiiiiiiiiiree i T et rrsser e ssr e e e s nme e e e e e s s snmn e e e e e ee s s emn e e e e enannnann 16
74 Time-related ProCESSES ....ouvviiiiiiierirer e Tirrereerrersrsrresesesesesenesesessesssmssssnsessssssnsssssssssssnsnsnsnsnnnsderssenennnnnnnes 18
7.5 Cost-related ProCESSES .......cciiiirieiee Yo iricemrrr e s e sss s sme e e e s s e s s s s smme s e s e essssssmnme e e nssessedimnnnnsensnanann 19
7.6 Communication-related ProCeSSES ........coiii i snre e mmen e e e s s s s s s e e 21
7.7 Risk-related ProCeSSes. ... ..ot iirrcrrmerr e snne e s smne e e e e s s s s smmmne e e e e sess e e e e e e e nnaan 22
7.8 Purchasing-related proCesses........ccuvimrinniiiminniimrinerr s e 24
8 Measurement, analysisand improvement.............cccciiiiimniniimnnsr e e 25
8.1 Improvement-related ProCeSSES. ... ...cciiiriiiiiiiriiirr e e s e s e e s mmnn e e e e s e s s s e mn e e 25
8.2 Measurement anNdANAlYSIS ......cceeueeeemmmmmmmennn e e s 26
8.3 Continual iIMProVEMENt .......c.ccuiiiiicccccrrer s cssser e s sms e e e e e s s s s ssmme s e e e e s ssnssssnmnenneseess domnnnnennsnnnnen 26
Annéx A (informative), Flowchart of processes in projects.......cccccceeccevcmrrimiiiscccssscerensnnsssssssseedrerennsccssnnnee 29
=] o1 T o | = o 137/ N 32

© IS0 2003 — All rights reserved iii


https://standardsiso.com/api/?name=eeabb52a6dbd87c1cf16b36137798e89

ISO 10006:2003(E)

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 1SO
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

International

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main ta
adopted by
International

Attention is @
rights. ISO s

1ISO 10006 w
Subcommittg

This second
revised.

This edition
Standards, 4
has been re

5k of technical committees is to prepare International Standards. Draft International -Stan
the technical committees are circulated to the member bodies for voting. Publication
Standard requires approval by at least 75 % of the member bodies casting a vote,

P

rawn to the possibility that some of the elements of this document may be,thé subject of ¢
nall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 176, Quality managemernit and quality assun
e SC 2, Quality systems.

edition cancels and replaces the first edition (ISO 10006:1997), which has been techrn
has sought to improve the alignment of ISO 10006zwith the ISO 9000 family of Interna

hd includes new text concerning their quality management principles. Also, the title of 1ISO 1
vised to reflect the changes to the ISO 9000 family of International Standards and to gi

improved expression of the aim of this International Standard-
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ISO 100

Introduction

This International Standard provides guidance on quality management in projects.
management principles and practices, the implementation of which are important to, and have a
the achievement of quality objectives in projects. It supplements the guidance given in ISO 9004.

06:2003(E)

It outlines quality

n impact on,

These guidelines are mtended for a W|de audience. They are appllcable to prOJects WhICh can take many

amme or portfolio of projects. They are mtended to be used by personnel who have)-g

otherjreaders may be dependent on the detail.

It is fecognized that there are two aspects to the application of quality mahagement in project
projeft processes and that of the project’s product. A failure to meet eitherof these dual asped
significant effects on the project’s product, the project’'s customer and,other interested parties, ar
orgarnization.

Thes
requi
orgar
proce

b aspects also emphasize that the achievement of quality~objectives is a top management 1
[ing a commitment to the achievement of quality objectives to be instilled at all leve
izations involved in the project. However, each level should retain responsibility for theg
sses and products.
The ¢reation and maintenance of process and product quality in a project requires a systema
This ppproach should be aimed at ensuring that-the stated and implied needs of the customer ar
and met, that other interested parties’ needs are understood and evaluated, and that th
organization’s quality policy is taken into account for implementation in the management of the pr

It shquld be noted that a summary of processes in projects is given in Annex A.

0 be

ing part of a

xperience in
ained in the

are required
t. Inevitably,

bm, however

5; that of the

ts may have
d the project

esponsibility,

s within the
ir respective

ic approach.

b understood

a)
=

Dject.

originating
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INTERNATIONAL STANDARD ISO 10006:2003(E)

Quality management systems — Guidelines for quality
management in projects

1 Scope

This |nternational Standard gives guidance on the application of quality management in projects.
It is [applicable to projects of varying complexity, small or large, of short or long duration
envirpnments, and irrespective of the kind of product or process involved. This can necessitate s
of the guidance to suit a particular project.

This [International Standard is not a guide to “project management” itself. Guidance on qual

in different
ome tailoring

ty in project

management processes is discussed in this International Standard. Guidance. en quality in a project’s product-

relatgd processes, and on the "process approach", is covered in ISO 9004.

Sincg this International Standard is a guidance document, it is not intended to b
certiflcation/registration purposes.

2 ormative references

The [following referenced documents are indispensable’ for the application of this documen
refergnces, only the edition cited applies. For undated references, the latest edition of th
document (including any amendments) applies.

ISO 9000:2000, Quality management systems — Fundamentals and vocabulary

ISO 9004: 2000, Quality management systems — Guidelines for performance improvements

NOT! The Bibliography contains_ additional references applicable to quality management in projects.

erms and definitions

For the purposes of thissdocument, the terms and definitions given in ISO 9000 and the following

e used for

t. For dated
b referenced

apply. Some

of the definitions below are quoted directly from ISO 9000:2000, but are also supplemented with notes specific

to prgjects
31
activjty

(projectrsmallest identified item of work in a project (3.5) process (3.3)

3.2
interested party
person or group having an interest in the performance or success of an organization

EXAMPLE Customers, owners, people in an organization, suppliers, bankers, unions, partners or society.

NOTE 1 A group can comprise an organization, a part thereof, or more than one organization.

[ISO 9000:2000, definition 3.3.7]

© 1SO 2003 — Al rights reserved
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NOTE 2

Interested parties may include

customers (of the project’s products),

consumers (such as a user of the project’s product),

owners of the project (such as the organization originating the project),
partners (as in joint-venture projects),

funders (such as a financial institution),

suppliers
society (g
internal p

NOTE 3 Th
be successful.

3.3
process
set of interre

NOTE1 In
NOTE 2

[1ISO 9000:2(
3.4

or subcontractors (e.g. organizations supplying products to the project organization),
uch as jurisdictional or regulatory bodies and the public at large), and
ersonnel (such as members of the project organization).

ere can be conflicting interests among interested parties. These may need to b€ resolved for the pro

ated or interacting activities which transforms inputs into outputs

buts to a process are generally outputs of other processes.

Processes in an organization are generally planned and carried out under controlled conditions to add v4

00, definition 3.4.1 (excluding Note 3)]

progress evpluation

assessment

NOTE 1 TH
based on crite)

NOTE 2 TH
3.5

project
unique proce
undertaken t
and resource

bf progress made on achievement(ofithe project (3.5) objectives

is assessment should be carriedwout at appropriate points in the project life cycle across project procs
ria for project processes and-product.

e results of progress evaluations may lead to revision of the project management plan (3.7).

ss, consisting of a set of coordinated and controlled activities (3.1) with start and finish g
b achieve\ah objective conforming to specific requirements, including the constraints of time
S

ect to

lue.

pSses,

ates,
cost

[1ISO 9000:2(

00,/definition 3.4.3 (excluding Notes)]

NOTE 1

NOTE 2
as the project

NOTE 3

An individual project may form part of a larger project structure.

proceeds.

be one or several units of product and may be tangible or intangible.

NOTE 4

NOTE 5

The project’s organization is normally temporary and established for the lifetime of the project.

The complexity of the interactions among project activities is not necessarily related to the project size.

In some projects the objectives and scope are updated and the product characteristics defined progressively

The project’s product (see 1ISO 9000:2000, 3.4.2) is generally defined in the project scope (see 7.3.1). It may

© 1SO 2003 — Al rights reserved
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project management
planning, organizing, monitoring, controlling and reporting of all aspects of a project (3.5) and the motivation

of all

3.7

those involved in it to achieve the project objectives

project management plan
document specifying what is necessary to meet the objective(s) of the project (3.5)

NOTE 1 A project management plan should include or refer to the project’s quality plan (3.8).

NOT 2 The prr\jnr\f management plan alsa includes-or refersnces-such other plane as-those relatinag to organizationa|
structpres, resources, schedule, budget, risk management, environmental management, health and safety management
and spcurity management, as appropriate.

3.8

quality plan

document specifying which procedures and associated resources shall be applied)by whom and when to a
specific project (3.5), product, process (3.3) or contract

NOTH 1 These procedures generally include those referring to quality management processes apd to product
realizgtion processes.

NOTHR 2 A quality plan often makes reference to parts of the quality manual or to procedure documents.

NOTH 3 A quality plan is generally one of the results of quality planqing.

[ISO P000:2000, definition 3.7.5]

3.9

supplier

organization or person that provides a product

EXAMPLE A producer, distributor, retailet:or vendor of a product, or a provider of a service or informatjon.

NOTH 1 A supplier can be internal oriexternal to the organization.

NOTH 2 In a contractual situation a supplier is sometimes called a “contractor”.

[ISO P000:2000, definitioh-3.3.6]

NOTH 3  In the confext of projects, “contractor” or “subcontractor” is often used in place of “supplier”.

4 Quality'management systems in projects

4.1 | Project characteristics

411 General

Some of the characteristics of projects are as follows:

—  t

— t

hey are unique, non-repetitive phases consisting of processes and activities;

hey have some degree of risk and uncertainty;

— they are expected to deliver specified (minimum) quantified results within predetermined parameters, for
example, quality-related parameters;

— they have planned start and finishing dates, within clearly specified cost and resource constraints;

©1SO

2003 — Al rights reserved


https://standardsiso.com/api/?name=eeabb52a6dbd87c1cf16b36137798e89

ISO 10006:2003(E)

personnel may be temporarily assigned to a project organization for the duration of the project [the project
organization may be assigned by an originating organization (see 4.1.2) and may be subject to change as

the project progresses];

they may be of a long duration, and subject to changing internal and external influences over time.

4.1.2 Organizations

This International Standard makes separate reference to an “originating organization” and to a “project

organization”

The “originatj

as a single ¢
project orgar

assigned to 4 different project organization.

The “project
organization|

4.1.3 Processes and phases in projects

Processes a

processes and into phases as a means of planning and monitoring the realization of objectives and asse

the related ri

Project phas

realization and termination.

Project procs
necessary to|

Not all the g
whereas in d
made betwe

NOTE Tq
adopted in this
project manag

project’s prodyct such as design, production, etc.).

The processe
in one group.

The strategic

rganization, joint-venture, consortium, etc. The originating organization assigns the projec
ization. The originating organization may be undertaking multiple projects, each of which-m

organization” carries out the project. The project organization may be a part.of the origin

hd phases are two different aspects of a project. A project may,be’ divided into interdepe
5K S.

es divide the project life cycle into manageable sectiens, such as conception, develop

realize the project’s product.

rocesses discussed in this International Standard will necessarily exist in a particular pr
thers, additional processes may be necessary. In some projects, a distinction may need

facilitate the discussion of the’ guidance to quality management in projects, the “process approa
International Standard. Additionally, the processes of a project have been grouped into two categorie
ement processes and-the’processes related to the project’'s product (those primarily concerned wi

5 are grouped @ccording to their affinity to one another, for example all time-related processes are ing
Fleven groups’of processes are presented.

process.~covered in Clause 5 sets the direction for the project. Clause 6 addresses resource-r|

processes an
communicati

personnel-related processes. Clause 7 covers processes related to interdependency, scope, time
op. risk an rchasing. Pr related to m rement and analysi n ntinual improvemer

tuted
to a
hy be

ating

ndent

Ssing

nent,

sses are those processes that are necessary for managing the project as well as those that are

Dject,
o be

en core and supporting processes. Annex A lists and summarizes the processes that are
considered t¢ be applicable for the majority«f projects.

ch” is
s: the
h the

luded

blated
cost,

t, are

covered in Clause 8. These clauses include a description of each process and provide guidance to quality management in

the process.

4.1.4 Project management processes

Project management includes the planning, organizing, monitoring, controlling, reporting and taking necessary
corrective actions on all processes of the project that are needed to achieve the project objectives, on a
continual basis. The quality management principles (see 4.2.1 and 5.2, and 1SO 9000:2000, 0.2) should be

applied to all

the project management processes.

© 1SO 2003 — Al rights reserved
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Quality management systems

Quality management principles

The guidance for quality management of projects in this International Standard is based on eight quality
management principles (see ISO 9000:2000, 0.2):

a) customer focus;

b) leadership;

c) i

VoIvement of people;

d) process approach;

e) s

ystem approach to management;

ontinual improvement;

g) factual approach to decision making;

h) mutually beneficial supplier relationships.

Thesk generic principles should form the basis for quality management systems for the originatin
organizations.

NOTH Guidance on the application of the quality managément principles to the planning carried out i
procegs is given in 5.2.2 t0 5.2.9.

4.2.2| Project quality management system

It is pecessary to manage project processeswithin a quality management system in order to ag
objedtives. The project quality management’system should be aligned, as far as is possible, wi
management system of the originating organization.

NOTH ISO 9004 provides guidelines for considering both effectiveness and efficiency of quality,
systems.

Documents needed and produced by the project organization to ensure the effective planning, imj
and gontrol of the project'should be defined and controlled (see ISO 9004:2000, 4.2).

4.2 .3 Quality plan-for the project

The project-guality management system should be documented and included or referenced in &

for th

e project.

J and project

h the strategic

hieve project

h the quality

management

plementation

quality plan

The

Lt 1 la lal ol 4L CHH H ol £ | + N Lt |
Udimny pPraim STTOUTUTTUTTTIUTY abuviticS alrmfu TTSUUTUT S TITCLTSSal y Tur auline vty uTteyuarty Uuj

ctives of the

project. The quality plan should be incorporated into, or referenced in, the project management plan.

In contractual situations, a customer may specify requirements for the quality plan. These requirements
should not limit the scope of the quality plan used by the project organization.

NOTE ISO 10005 gives guidance on quality plans.

©1SO
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5 Manag

5.1

ement responsibility

Management commitment

The commitment and active involvement of the top management of the originating and project organizations
are essential for developing and maintaining an effective and efficient quality management system for the

project.

Top management of both the originating and project organizations should provide input into the strategic

process (see

5.2).

Since the pr|
originating o
future projec

Top manage
important fag

5.2 Strate
5.21 Appl

Planning for
the applicati

bject organization may be dispersed on complefion of the project, the top management q
rganization should ensure that continual improvement actions are implemented for curren
S.

ment of the originating and project organizations need to create a culture for quality, which
tor in ensuring the success of the project.

gic process

cation of quality management principles through the strategic process

bn of the quality management principles is a strategic, direction-setting process. This pla

f the
t and

is an

the establishment, implementation and maintenance of a quality management system baséd on

hning

should be pefrformed by the project organization.

In this plann|ng, it is necessary to focus on the quality of bothprocesses and products to meet the ploject
objectives.

The general guidance given in 5.2.2 to 5.2.9 should also_be applied to the processes described in 6.1, 6.2, 7.2
to 7.8, and in Clause 8, in addition to the specific guidance given in those clauses.

5.2.2 Custpmer focus

Organization
should meet

Satisfaction
project. Thes

capable of, meeting them.

The project
expectations
the project. ]
should detail

5 depend on their customers.and therefore should understand current and future customer 1
customer requirements and strive to exceed customer expectations [see ISO 9000:2000, 0.2

bf the customers’ and(other interested parties’ requirements is necessary for the success
be requirements should be clearly understood to ensure that all processes focus on, an

objectives, \which include the product objectives, should take into account the needg
of the customer and other interested parties. The objectives may be refined during the cou
[he project objectives should be documented in the project management plan (see 7.2.2
what is to be accomplished (expressed in terms of time, cost and product quality) and wha

eeds,

a)l.

bf the
i are

and
se of
and
is to

be measured.

When determining the balance between time or cost and product quality, potential impacts on the project's
product should be evaluated, taking into consideration customers’ requirements.

Interfaces should be established with all the interested parties to facilitate the exchange of information, as
appropriate, throughout the project. Any conflicts between interested party requirements should be resolved.

Normally, when conflicts arise between the requirements of the customer and other interested parties,
customer requirements take precedence, except in the case of statutory or regulatory requirements.

Resolution of conflicts should be agreed to by the customer. Interested party agreements should be
documented. Throughout the project, attention will need to be paid to changes in the requirements of the

© 1SO 2003 — Al rights reserved
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interested parties, including additional requirements from new interested parties that join the project after it
has commenced.

5.2.3 Leadership

Leaders establish unity of purpose and direction of the organization. They should create and maintain the
internal environment in which people can become fully involved in achieving the organization’s objectives [see
ISO 9000:2000, 0.2b)].

A project manager should be appointed as early as possible. The project manager is the individual with the
defined responsibility and authority for managing the project and ensuring that the project's quality
manggement—system—is—established—mplemented—and—maintained—The—authoritydelegated—tp the project

mangger should be commensurate with the assigned responsibility.

The fop management of both the originating and the project organizations should assume |eadership in
creat|ng a culture for quality

— by setting the quality policy and identifying the objectives (including the quality.objectives) for{the project,
— by providing the infrastructure and resources to ensure achievement of project objectives,
— by providing an organizational structure conducive to meeting praject objectives,

— by making decisions based on data and factual information;,

— by empowering and motivating all project personnel to improve the project processes and prgduct, and
— Iy planning for future preventive actions.

NOTH The title of the project manager can vary from project to project.
5.2.4( Involvement of people

People at all levels are the essence of an organization and their full involvement enables their abilities to be
used|for the organization's benefit{see ISO 9000:2000, 0.2c)].

Perspnnel in the project organization should have well-defined responsibility and authofity for their
partigipation in the project, The authority delegated to the project participants should correspond to their
assigned responsibility.

Competent personnelsshould be assigned to the project organization. In order to improve the pgrformance of
the project organization, appropriate tools, techniques and methods should be provided to the [personnel to
enable them t6.monitor and control the processes.

In the case of multi-national and multi-cultural projects, joint ventures, international projegts, etc., the
impli¢ations of cross-cultural management should be addressed.

5.2.5 Process approach

A desired result is achieved more efficiently when activities and related resources are managed as a process
[see ISO 9000:2000, 0.2d)].

The project processes should be identified and documented. The originating organization should
communicate the experience gained in developing and using its own processes, or those from its other
projects, to the project organization. The project organization should take account of this experience when
establishing the project's processes, but it may also need to establish processes that are unique to the project.

© 1SO 2003 — Al rights reserved 7
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This may be

by defini

accomplished

by identifying the appropriate processes for the project,
by identifying the inputs, outputs and the objectives for the project’s processes,

by identifying the process owners and establishing their authority and responsibility,

ng the interrelations and interactions among the processes.

by designing the project’s processes to anticipate future processes in the life cycle of the project, and

Process effe
also be mad
range in deg
developed fo

NOTE TH
quality manag

ctiveness and efficiency may be assessed through internal or external review. Assessment
b by benchmarking or evaluating the processes against a maturity scale. Maturity scales tyg
rees of maturity from “no formal system” to “best-in-class”. Numerous maturity models’have
r different applications (see ISO 9004:2000, Annex A).

e 1SO 9000 family of standards provide guidance on a number of process-related and product-r
bment practices. These can assist an organization in meeting its project objectives.

5.2.6 System approach to management

Identifying, u
effectiveness

In general,
organization’

A project is|
organization
the process
organization’

There shoul

relevant inteTe

determined &
The project
information i
projects, and

5.2.7 Cont

Continual im
organization

5 can
ically
been

blated

nderstanding and managing interrelated processes as a systém) contributes to the organization's

and efficiency in achieving its objectives [see ISO 9000:2008, 0.2¢)].

the system approach to management allows for the coordination and compatibility ¢f an

5 planned processes and a clear definition of their interfaces.

carried out as a set of planned, interrelated and interdependent processes. The p
controls the project processes. To control the-project processes, it is necessary to define an
bs needed, to integrate them and manage them as a system aligned with the origin
5 overall system.

be a clear division of responsibility and authority between the project organization and
sted parties (including the originating organization) for the project's processes. These shou
nd recorded.

organization should ensure that appropriate communication processes are defined and
5 exchanged between the project's processes as well as between the project, other rel
the originating organization.

nual improvément

provement of the organization's overall performance should be a permanent objective ¢
[see ISO 9000:2000, 0.2f)].

roject
d link
ating

other
Id be

that
bvant

f the

The cycle of

continual improvements 1S based on the "Plan-Do-Check-Act” (PDTA] concept (see Annex B of
ISO 9004:2000).

The originating and project organizations are responsible for continually seeking to improve the effectiveness
and efficiency of the processes for which they are responsible.

To learn from experience, managing projects should be treated as a process rather than as an isolated task. A
system should be put in place to record and analyse the information gained during a project, for use in a
continual improvement process.

Provision should be made for self-assessments (see 1ISO 9004:2000, Annex A), internal audits and, where
required, external audits (see I1SO 9000:2000, 3.9.1) to identify opportunities for improvement. This should
also take account of the time and resources needed.
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5.2.8 Factual approach to decision making

Effective decisions are based on the analysis of data and information [see ISO 9000:2000, 0.2g)].

Information about the project’s progress and performance should be recorded, for example, in a project log.
Performance and progress evaluations (see 3.4 and 5.3) should be carried out in order to assess the project
status. The project organization should analyse the information from performance and progress evaluations to

make effective decisions regarding the project and for revising the project management plan.

Information from project closure reports of previous projects should be analysed and used to support the

1 4 £ 4 £ .4 H 4
Imprgvementorcurrentor-tature projects:

5.2.9] Mutually beneficial supplier relationships

An ofganization and its suppliers are interdependent and a mutually beneficial relatienship gnhances the
ability of both to create value [see ISO 9000:2000, 0.2h)].

The project organization should work with its suppliers when defining its_strategies for obtaiping external
products, especially in the case of product with long lead times. Risk“sharing with suppliers may be
considered.

Reqgdirements for suppliers' processes and product specifications §hould be developed jointly Hy the project
organization and its suppliers, in order to benefit from available supplier knowledge. The projectl organization
should also determine a supplier’s ability to meet its requirements for processes and productd, and should
take |nto account the customer’s preferred list of suppliers or selection criteria.

The possibility of a number of projects using a common ‘supplier should be investigated (see ISQ 9004:2000,
7.4).

5.3 [ Management reviews and progress‘evaluations
5.3.1| Management reviews

The project organization’s managefment should review the project’s quality management system, at planned
interyals, to ensure its continuing suitability, adequacy, effectiveness and efficiency (see 1SO 90(4:2000, 5.6).
The griginating organization may also need to be involved in management reviews.
5.3.2| Progress evaluations

Progtess evaluations. (see 3.4) should cover all the project's processes and provide an opportunjity to assess
the gdchievement.of the project objectives. The outputs from progress evaluations can provide significant

information on{the performance of the project as an input into future management reviews.

a) Progress evaluations should be used

— o assess the adequacy of the project management plan and how the work performed complies with
it,

— to evaluate how well the project processes are synchronized and inter-linked,

— to identify and evaluate activities and results that would adversely or favourably affect the
achievement of the project objectives,

— to obtain inputs for remaining work in the project,
— to facilitate communication, and

— to drive process improvement in the project, by identifying deviations and changes in risks.

© 1SO 2003 — Al rights reserved 9
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b) The planning for progress evaluations should include

— the preparation of an overall schedule for progress evaluations (for inclusion in the project
management plan),

— the

assignment of responsibility for the management of individual progress evaluations,

— the specification of the purpose, assessment requirements, processes and outputs for each progress

eva

luation,

— the assignment of personnel to participate in the evaluation (e.g. the individuals responsible for the

projEct processes and other interested parties),

— ens

queptioning, and

— ens

management plan).

c) Those pprforming the evaluations should

— und

mamagement system,

— exa

— revi

— detgrmine if the processes are effective,

— looH for potential improvements in process.efficiencies, and

— dev
d) Oncea

— the

whgther the performance-of'the project against the planned objectives is acceptable, and

— responsibility should be assigned for actions resulting from the progress evaluation.

The outputs

continual imgrovement of the effectiveness and efficiency of the project management processes.

6 Resou

Lring that appropriate personnel from the project processes being evaluated are @vailab

Lring that relevant information is prepared and is available for the evaluation-(e.g. the p

prstand the purpose of the processes being evaluated, and_their effect on the project q

Mmine relevant process inputs and outputs,

bw the monitoring and measuring criteria being applied to the processes,

Blop reports, or other relevant outputs, with the progress evaluation results.
brogress evaluation has been performed

outputs of the evaluation” should be assessed against the project's objectives, to dete

Df progress\evaluations can also be used to provide information to the originating organizatio

e for

roject

uality

mine

n, for

rce management

6.1 Resource-related processes

6.1.1 General

The resource-related processes aim to plan and control resources. They help to identify any potential
problems with resources. Examples of resources include equipment, facilities, finance, information, materials,
computer software, personnel, services and space.

10
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The resource-related processes (see Annex A) are

NOTE

resource planning, and

resource control.

are covered in 6.2.

6.1.2 Resource planning

need
indic@te how, and from where, resources will be obtained and allocated. If applicable, the-plans
inclugle the manner of disposition of excess resources. The plans should be suitable for resource

The
organizations supplying resources should be evaluated.

Congfraints on resources should be taken into account. Examples of constraints include availd
cultu
the irhpact of the project on the environment.

Resqurce plans, including estimates, allocations and constraints, tégether with assumptions mag
docu

6.1.3

Revi

The
shou

Deviations from the resource plans should.be identified, analysed, acted upon and recorded.
Decis

proce
relevant interested parties before implementation. Changes in resource plans should be a

appre
proce

Root
conti

6.2

6.2.1

d by the project, and when they WI|| be required accordlng to the prOJect schedule The

alidity of the inputs to resource planning should be verified. The stability, capability, and pg

al considerations, international agreements, labour agreements, govetnmental regulations,

mented and included in the project management plan.

Resource control

]ws should be performed to ensure that sufficient,resources are available to meet the project

iming of reviews and the frequency of associated data collection and forecasts of resource
d be documented in the project managemént plan.

ions on actions to be taken should only be made after considering the implications for
sses and objectives. Changes-that affect the project objectives should be agreed with the

priate. Revisions of foreeasts of resource requirements should be coordinated with
sses when developing.the plan for remaining work.

causes for shorfages or excesses in resources should be identified, recorded and used
hual improvenient.

Personnel-related processes

General

This subclause applies to the quantitative aspects of personnel management. Other aspects such as training

urces will be

plans should
should also

control.

rformance of

bility, safety,
funding, and

e, should be

objectives.

fequirements

other project
ustomer and
uthorized as
bther project

as input for

The quality and success of a project will depend on the participating personnel. Therefore, special attention
should be given to the activities in the personnel-related processes.

These processes aim to create an environment in which personnel can contribute effectively and efficiently to
the project.

The personnel-related processes (see Annex A) are

the establishment of the project organizational structure,
the allocation of personnel, and

team development.

© 1SO 2003 — Al rights reserved
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NOTE

personnel management are covered in 7.6.

6.2.2 Establishment of the project organizational structure

The quantitative aspects of personnel management are covered in 6.1. The communication aspects of

The project organizational structure should be established in accordance with the requirements and policies of
the originating organization and the conditions particular to the project. Previous project experience should be
used, when available, for the selection of the most appropriate organizational structure.

The project organizational structure should be designed to encourage effective and efficient communication
and cooperation between all participants in the project.

The project manager should ensure that the project organizational structure is appropriate to the project-gcope,

the size of the project team, local conditions and the processes employed. This may result, for examplg, in a

functional or|matrix type project organizational structure. The division of authority and responsibility within the

project organization structure may also need to take account of the division of authority and-résponsibifity in

the originatinig organization and its organizational structure.

It is necessafy to identify and establish the relationships of the project organization

— to the cystomer and other interested parties,

— to the flinctions of the originating organization supporting the project)(particularly those in charpe of
monitoripg project functions such as schedules, quality and costs), ahd

— to other felevant projects in the same originating organization.

Job or role |[descriptions, including assignments of responsibility and authority, should be prepared and

documented

The project function responsible for ensuring that the(project’s quality management system is established,

implemented and maintained should be identified (see 1SO 9004:2000, 5.5.2). The interfaces of this function

with other project functions, the customer and other-interested parties, should be documented.

Reviews of the project organizational structure should be planned and carried out periodically to detefmine

whether it coptinues to be suitable and adequate.

6.2.3 Allodation of personnel

The necessary competence inyterms of education, training, skills and experience should be defindd for

personnel wgrking on the project (for a definition of “competence”, see ISO 9000:2000, 3.9.12).

Personal attfibutes should be considered in the selection of project personnel. Special attention should be

given to the gompetence requirements of key personnel.

Sufficient timeCshould be allowed for the recruiting of competent personnel, especially when difficultiels are

anticipated. Setectiomofpersonmet—shoutd—bebased—onmthejobor Tofedescriptions,and—shoutd—take into

account their competence and references from previous experience. Selection criteria should be developed
and be applied to all levels of personnel being considered for the project. When selecting a project manager,
priority should be given to leadership skills.

The project manager should be involved in the selection of personnel for the project positions that are
considered essential to the project’s success.

The project manager should ensure that a management representative is appointed with responsibility for
establishing, implementing and maintaining the project’'s quality management system (see ISO 9004:2000,
5.5.2).
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When assigning members to project teams, their personal interests, personal relationships, strengths and
weaknesses should be considered. Knowledge of personal characteristics and experience may help in
identifying the best sharing of responsibilities among the members of the project organization.

The job or role description should be understood and accepted by the person assigned. Whenever a member
of the project organization is also reporting to a function in the originating organization, the responsibility,
authority and reporting lines of that individual should be documented.

The assignment of personnel to specific jobs or roles should be confirmed and communicated to all concerned.
The overall performance, including the effectiveness and efficiency of personnel in their job assignments,
should be monitored to verify that the assignments are appropriate. Based on results, appropriate actions

ShOU dbatalkan crich ao ratraininas Ay e~~~ IZINAN A IAV AN AN
T oCtaRCr—sutrmasTCtarm g or rcCogmzZzmgaCmC veTmert

Changes of personnel in the project organization should be communicated to the customer jand relevant
intergsted parties before implementation, when possible, if the change affects them.

6.2.4) Team development

Effective team performance requires the team members to be individually competent, motivated pnd willing to
coopgrate with one another (see ISO 9004:2000, 6.2.1).

To improve team performance, the project team collectively, and the-team members individually, should
partigipate in team development activities. Personnel should receive, training in, and be made aware of, the
relevance and importance of their project activities in the attainment of the project and the qualjty objectives
(see |SO 9004:2000, 6.2.2, and ISO 10015).

Effective teamwork should be recognized and, where appropriate, rewarded.
Manggers in the project organization should ensure the establishment of a work environment thaf encourages
excellence, effective working relationships, trust and respect within the team and with all others irfvolved in the
project. Consensus-based decision making,Cstructured conflict resolution, clear, open gnd effective
communication and mutual commitment to-customer satisfaction should be encouraged and depeloped (see
5.2.3|for a discussion of “leadership”).

Wherfever possible, personnel affegcted by changes in the project or in the project organizatign should be
involyed in planning and implementing the change.

7 Product realization
7.1 | General

This |clause covers' the seven project management process groupings necessary to produce [the project’s
produict (see 4.1)3).

7.2 | Interdependency-related processes

7.21 General

Projects consist of a system of planned and interdependent processes and an action in one of these usually
affects others. The overall management of the planned interdependencies among the project processes is the
responsibility of the project manager. The project organization should also manage effective and efficient
communication between different groups of personnel involved in the project and establish clear assignment
of their responsibility.

The interdependency-related processes (see Annex A) are

— project initiation and project management plan development,

— interaction management,
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— change management, and

— process

and project closure.

7.2.2 Project initiation and project management plan development

It is essential that a project management plan, which should include or reference the project’s quality plan, be
established and be kept up to date. The degree of detail included may depend on factors such as the size and
the complexity of the project.

During project initiation, details of relevant past projects from the originating organization should be identified

and commu
gained (e.g.

If the purpos
during the de
(see ISO 90
undertaken t
The project 1

a) refer to

icated—totheprojectorganization. T his withemabte the bestuse to be made of the expe
essons learned) from these previous projects.

e of a project is to fulfil the requirements of a contract, contract reviews should- be“perfg
velopment of the project management plan to ensure that the contract requirements can b
D4:2000, 7.2). Where the project is not the result of a contract, an initialreview shou
b establish the requirements, and confirm that they are appropriate and achievable.
nanagement plan should:

the customer’s and other relevant interested parties' documentéd requirements and the p

objectives; the input source for each requirement should also be documented to allow traceability;

b) identify and document the project processes and their purposes;

c) identify

— the

brganizational interfaces, giving particular attention o

project organization’s connection and reporting’lines with the various functions of the origir

organization, and

— inte
d) integrate
— the
— wor
— pro
— proj

— Cor

faces between functions within the project organization;

plans resulting from the planning carried out in other project processes; these plans include
quality plan,

< breakdown structure\(see 7.3.4),

ect schedule (see-7.4.5),

ect budget.(see 7.5.3),

nmunication plan (see 7.6.2),

— risk

mnnagnmnnf plnn (cnn 77 ’))7 and

ence

rmed
b met
d be

roject

ating

— purchasing plan (see 7.8.2);

all plans

should be reviewed for consistency and any discrepancies resolved;

e) identify, include or reference the product characteristics and how they should be measured and

assesse

d;

f) provide a baseline for progress measurement and control, to provide for planning of the remaining work;
plans for reviews and progress evaluations should be prepared and scheduled;

14
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g) define performance indicators and how to measure them, and make provision for regular assessment in
order to monitor progress; these assessments should

— facilitate preventive and corrective actions, and

— confirm that the project objectives remain valid in a changing project environment;

h) provide for reviews of the project required by the contract to ensure the fulfilment of the requirements of

t

he contract;

i) be reviewed regularly, and also when significant changes occur.

The

Linka
mang
adop
In cg
partig
requi

Qual
estab

7.2.3

To fg
plann

project quality management system should be documented or referenced in the project's
ge should be established between the project's quality plan and applicable parts” o
gement system of the originating organization. As far as is practicable, the project ofganij
and, if necessary, adapt the quality management system and procedures of the(originating
ses where specific requirements for the quality management system from-other releva
s exist, it should be ensured that the project’s quality management systeni’is compatib
fements.

ty management practices, such as documentation, verification, traceability, reviews and aud
lished throughout the project.

Interaction management

cilitate the interdependencies (which are planned) between processes, the interactions (v
ed) in the project need to be managed. This shoulduinclude the following:

— ¢stablishing procedures for interface management;

— holding project inter-functional meetings;

— 1esolving issues such as conflicting-responsibilities or changes to risk exposure;

— :lgeasuring project performance. using such techniques as earned value analysis (a t

—

The
risk i

NOTE

7.2.4

onitoring overall project pérformance against a budget baseline);
arrying out progress.evaluations to assess project status and to plan for the remaining work

progress evaluations should also be used to identify potential interface problems. It should
5 usually highzat'the interfaces.

Preject communication is an essential factor in project coordination and is discussed in 7.6.

Change management

quality plan.
[ the quality
ration should
organization.
nt interested
e with these

its should be

hich are not

bchnique for

pe noted that

Change management covers the identification, evaluation, authorization, documentation, implementation and
control of change. Before a change is authorized, the intent, extent and impact of the change should be
analysed. Those changes that affect the project objectives should be agreed with the customer and other
relevant interested parties.

Change management should also take the following into account:

— managing changes to the project scope, project objectives, and to the project management plan;

— coordinating changes across inter-linked project processes and resolving any conflicts;

— procedures for documenting change;
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continua

| improvement (see Clause 8);

aspects of change affecting personnel (see 6.2.4).

Changes may result in negative impacts (e.g. claims) on the project and should be identified as soon as
possible. The root causes of negative impacts should be analysed and the results used to produce prevention-
based solutions and implement improvements in the project process.

An aspect of change management is configuration management. For the management of projects, it is taken
to refer to the configuration of the project’s product(s). This may include both non-deliverable items (such as
test tools and other installed equipment) and deliverable items.

NOTE Fq

r further guidance on configuration management, see ISO 10007.

7.2.5 Process and project closure

The project if

The closure
included in

experience ¢
account.

At any time
process is cl

self is a process and special attention should be given to its closure.

the project management plan. When planning the closure of precésses and projects
ained from the closure of previous processes and projects (see Clause 8) should be take

of processes and the project should be defined during the initiation stage)of the project and be

, the
N into

during the life cycle of a project, completed processes should be closed as planned. When a

psed, it should be ensured that all records are compiled, -distributed within the project and

originating ofganization, as appropriate, and retained for a specified tinte.

The project s
earlier or lats

hould be closed as planned. However, in certain:cases it may be necessary to close the p
r than planned, due to unpredicted events.

Whatever thg reason for project closure, a complete review of project performance should be undertaken

should take
interested p4
interested p4g

Based on th
other project

At the closur
closure is no

The closure

into account all relevant records, incliding those from progress evaluations and inputs
rties. Special consideration should be’given to feedback from the customer and other rel
rties. This feedback should be measurable where possible.

s review, appropriate reports should be prepared, highlighting experience that can be us
5 and for continual improvement (see 8.3).

e of the project, theré-should be a formal handover of the project product to the customer. P
completed until the customer formally accepts the project product.

pf the project should be communicated to other relevant interested parties.

7.3 Scopeé-related processes

7.31

o the

roject

This
from
bvant

ed by

roject

Genqral

The project’s scope includes a description of the project’s product, its characteristics and how they are to be

measured or

a)

assessed.

The scope-related processes aim

carried out to achieve the objectives of the project, and to organize these activities,

toe

16

nsure that personnel work within the scope during the realization of these activities, and

to translate the customers' and other interested parties' needs and expectations into activities to be

to ensure that the activities carried out in the project meet the requirements described in the scope.
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The scope-related processes (see Annex A) are

concept development,

scope development and control,
definition of activities, and
control of activities.

Concept development

Cust
trans
the c

Othe
docu

7.3.3

When developing the project scope, the characteristics of the project's product should be i

docu
the b

how fheir conformity to the customers' and other interested. parties' requirements will be asses
and process characteristics should be traceable to the dogumented requirements of the custon
intergsted parties.

bmer needs and expectations for product and processes, both stated and generally impli€
ated into documented requirements, including statutory and regulatory aspects whigh).whe
Istomer, should be mutually agreed.

[ interested parties should be identified and their needs established. Thesé“should be ftr
mented requirements and, where relevant, agreed to by the customer.

Scope development and control

mented in measurable terms and as completely as is possiblé. _These characteristics shoul
asis for design and development. It should be specified how these characteristics will be

d, should be
N required by

anslated into

entified and
l be used as
measured or
sed. Product
er and other

When alternative approaches and solutions are considered during scope development, supporfing evidence

(incld
the s

NOTE
7.3.4

The

proddict and processes.

NOTH
level

and “
struct
of wo

ding the analyses performed and other considerations used) should be documented and
Cope.

How to manage changes to the scope is dealt with in the change management process (see 7.2
Definition of activities

broject should be systematically structured into manageable activities to meet customer req

Frequently, theyterm “breakdown structure” is used to describe the way in which a project mayf

nto discrete groups for programming, cost planning and control purposes. Also, terms such as “act

vork packages®*are used for the elements of this structuring, and the result is usually known as a “w

Lire” (WBS)~For the purposes of this International Standard, the term “activity” is used as the generic td
k (see 3.1\

eferenced in

4).

Lirements for

be divided by
vities”, “tasks”
rk breakdown
rm for an item

Perspnnelassigned to the project should participate in the definition of these activities. This wjll enable the
proje"f nrgnni7nfinn tobenefit from their nvpnrinnr\n, and-to gnin their ||nr'|nref9nr'|ing, acceptance and
ownership.

Each activity should be defined in such a way that its results are measurable. The list of activities should be
checked for completeness. The activities defined should include quality management practices, progress
evaluations, and the preparation and maintenance of a project management plan.

The interactions between activities in a project that could potentially cause problems between the project
organization and the interested parties, should be identified and documented.
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7.3.5 Control of activities

The activities within the project should be carried out and controlled in accordance with the project
management plan. Process control includes control of the interactions between activities to minimize conflicts
or misunderstandings. In processes involving new technologies, particular attention should be given to their
control.

Activities should be reviewed and evaluated to identify potential deficiencies and opportunities for
improvement. The timing of reviews should be adapted to the complexity of the project.

The results of reviews should be used for progress evaluations to assess process outputs and to plan for the
remaining wq

e Tha o drlan-faor th raraoioie o ol baold bha A Heaaeniad
TN TTICTOVIOTUU PidT TUT T TTTTTantiimy WUTIN oTTUUTU VT UULUTTTCTILCU.

7.4 Time-felated processes

7.4.1 Gengdral

The time-reld
completion o

ted processes aim to determine dependencies and the duration of activities*and to ensure fimely
f the project.

The time-relgted processes (see Annex A) are
planning of activity dependencies,
estimatipn of duration,

schedul¢ development, and

schedul¢ control.

7.4.2 Planning of activity dependencies

The interdependencies among the activities in~a\project should be identified and reviewed for consistency.

Any need for

Whenever p
should be u

changing the data from the activityidentification process should be justified and documente

bssible, during development Jof the project plan, standard or proven project network diag
bed to take advantage of_previous experience. Their appropriateness to the project shou

.

rams
d be

verified.

7.4.3 Estimation of duration

Estimates of
Duration est

vities.
roject
ation
burce

the durationyof activities should be established by personnel with responsibility for those act
mates from' past experience should be verified for accuracy and applicability to present p
conditions. The inputs should be documented and traceable to their origins. When collecting du
estimates, it|isiseful to obtain associated resource estimates at the same time as an input to res
planning (se¢ 6.1.2).

When duration estimation involves significant uncertainty, the risks should be evaluated, documented and
mitigated. Allowance for remaining risks should be incorporated into the estimates.

When required or appropriate, the customer or other interested parties should be involved in duration
estimation.

7.4.4 Schedule development

Input data for schedule development should be identified and checked for conformity to specific project
conditions. Activities with long lead times or long durations should be taken into account when determining the
critical path. The critical path (the longest duration path through the network) activities require explicit
identification.
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Standardized schedule formats, suitable for the different user needs, should be implemented.

The relationships of duration estimates to activity dependencies should be checked for consistency. Any
inconsistencies found should be resolved before schedules are finalized and issued. The schedules should
identify critical and near-critical activities.

The schedule should identify events that require specific inputs or decisions, or ones at which major outputs
are planned. These are sometimes referred to as “key events” or “milestones”. Progress evaluations should
be included in the schedule.

The customer and other interested parties should be kept informed during the development of the schedule
and be involved in the development of the schedule when required. External inputs (e.g. customer-dependent

input

Appr
requi

7.4.5

The
mana
timin

Proje
rema

toal ol H 4lo : FAY la Lol la 1 <l ol tal H P 4o | PR N |
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bpriate schedules should be supplied to the customer and other interested parties forinfo
red, for approval.

Schedule control
broject organization should carry out regular reviews of the project schedule, as defined
gement plan. To ensure adequate control over project activities, processes and related inf

) of schedule reviews and the frequency of data collection should becestablished.

ct progress should be analysed in order to identify trends_@and possible uncertainties

prog
signi

Root
shou
favoy
(see

Poss

ning in the project. (See 7.7 for a description of “uncertainties®.) Up-to-date schedules shou
ss evaluations and meetings. Deviations from the schedule should be identified, ana
icant, acted upon.

causes for variances from schedule, both favourable and unfavourable, should be ider
d be taken to ensure that unfavourable variances do not affect project objectives. Ca
rable and unfavourable variances should be used to provide data as a basis for continual
Clause 8).

ble impacts of schedule changes on the ‘budget and resources of the project and on the

'mation or, if

n the project
brmation, the

in the work
d be used in
ysed and, if

tified. Action
iIses of both
mprovement

uality of the

produict should be determined. Decisions_on actions to be taken should only be made based ¢n facts after

takin
proje

j into account their implications for other project processes and objectives. Changes th
Ct objectives should be agreed withthe customer and relevant interested parties before impl

at affect the
bmentation.

When action is required to take‘account of variances, the personnel involved and their rolgs should be
ident(fied. Revisions of the schedule should be coordinated with other project processes when dé¢veloping the
plan for the remaining work(

nitored. The
tchedule and

External inputs (e.g. Customer-dependent inputs expected during the project) should be mg
custgmer and othernterested parties should be kept informed of any proposed changes to the §
should be involveddn-making decisions that affect them.

7.5 | Cost-related processes

7.5.1| (General

The cost-related processes aim to forecast and manage the project costs. This should ensure that the project
is completed within budget constraints, and that cost information can be provided to the originating
organization.

The cost-related processes (see Annex A) are

cost estimation,

budgeting, and

cost control.

NOTE For further guidance on the economic effects of quality management, see ISO/TR 10014.
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7.5.2 Cost estimation

All project costs should be clearly identified (e.g. cost of activities, overheads, goods and services). Cost
estimation should consider relevant sources of information and should be linked to the project’'s breakdown
structures (see 7.3.4). Cost estimates from past experience should be verified for accuracy and applicability to
present project conditions. The costs should be documented and traceable to their origins.

Particular attention should be given to budgeting sufficient funds for the establishment, implementation and
maintenance of the project quality management system.

Cost estimation should take into account present and forecast trends in the economic environment (e.g.

FH

inflation, taxs

n-and vakhaono ot AY

auttT darmug UAUIIGIIyU IGLUO).
When cost gstimation involves significant uncertainties, these uncertainties should be identified,(evalyated,
documented| and acted upon (see 7.7.2). Allowance for remaining uncertainties, sometimes ¢alled
contingenciep, should be incorporated in the estimates.
The cost estmates should be in a form that enables budgets to be established and developed in accordance
with approvefd accounting procedures as well as project organization needs.
7.5.3 Buddeting
The project pudget should be based on the cost estimates and schedulesywith a defined procedure for its
acceptance.
The budget|should be consistent with the project objectives and” any assumptions, uncertaintieq and
contingenciep should be identified and documented. The budget’should include all authorized costg and
should be in @ form suitable for project cost control.
7.5.4 Cost|control
Prior to any expenditure, a cost control system. and associated procedures should be established,
documented [and communicated to those responsible for authorizing work or expenditure.
The timing of reviews and the frequency oftdata collection and forecasts should be established. This engures
adequate control over project activities and-related information. The project organization should verify that the
remaining erk can be carried out to€ompletion within the remaining budget. Any deviation from the blidget
should be idg¢ntified and, if exceeding,defined limits, the variance should be analysed and acted upon.
Project cost trends should beanalysed, using techniques such as “earned value analysis”. The plan for the
remaining wark should be reviewed to identify uncertainties.
Root causes|for varianCes to budget, both favourable and unfavourable, should be identified. Action shodld be
taken to enspre that-tnfavourable variances do not affect project objectives. Causes of both favourablg¢ and

unfavourablg variances should be used to provide data as a basis for continual improvement (see Clausq 8).

Decisions of ; t the
implications for other project processes and objectives. Changes in the cost of the project should be
appropriately approved and authorized prior to expenditure. Revisions of the budget forecast should be
coordinated with other project processes when developing the plan for remaining work.

The information needed to ensure the timely release of funds should be made available and provided as input
to the resource control process.

The project organization should carry out regular reviews of the project costs, as defined in the project
management plan, and take into account any other financial reviews (e.g. external reviews by relevant
interested parties).
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7.6 Communication-related processes
7.6.1 General
The communication-related processes aim to facilitate the exchange of information necessary for the project.

They ensure timely and appropriate generation, collection, dissemination, storage and ultimate disposition of
project information.

The communication-related processes (see Annex A) are

— ¢ommunication planning,
— ipformation management, and

— ¢ommunication control.

NOTE Further information is available in ISO 9004:2000, 5.5.3 (internal communication) and 7.2 (progesses related
to intgrested parties).

7.6.2] Communication planning

The foriginating and project organizations should ensure that appropriate communication processes are
estaljlished for the project, and that communication takes place régarding the effectiveness and efficiency of
the quality management system.

Compmunication planning should take into account (the“needs of the originating organizgtion, project
organization, customers and other interested parties, and’should result in a documented communication plan.

This pommunication plan should define the information that will be formally communicated, the npedia used to
transmit it and the frequency of communication. The requirements for the purpose, frequency, timing and
records of meetings should be defined in theileommunication plan.

The [format, language and structure “of project documents and records should be planned to ensure
compatibility. The communication plan should define the information management system (see 7,6.3), identify
who will send and receive information, and should reference the relevant document control, record control and
security procedures. The format for progress evaluation reports should be designed to highlight deviations
from the project managementyplan.

NOTH For additional-guidance on the control of documents and records, see ISO 9004:2000, 4.2.
7.6.3| Information management

The project ‘@rganization should identify its information needs and should establish a documented information
management system.

The project organization should also identify internal and external sources of information. 1he way in which
information is managed should take into consideration the needs of both the project and originating
organizations.

In order to manage the project’'s information, procedures defining the controls for information preparation,
collection, identification, classification, updating, distribution, filing, storage, protection, retrieval, retention time
and disposition should be established.

Recorded information should indicate conditions prevailing at the time the activity was recorded. This will allow
the validity and relevance of the information to be verified before use in other projects.

The project organization should ensure appropriate security of information, taking into account confidentiality,
availability and integrity of information.
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Information should be relevant to the needs of the recipients, and should be clearly presented and distributed
with strict adherence to time schedules.

All agreements, including informal ones, affecting the project performance should be formally documented.
Rules and guidelines for meetings should be established and should be appropriate to the type of meeting.

Meeting agenda should be distributed in advance and should identify for each item the personnel whose
attendance is required.

Minutes of meetlngs should mclude details of the deC|S|ons made the outstandlng issues and the agreed

actions (inclyding-due-dates—and-the-personnetassigned-tocarry-themouty—Themintates—she iputed
to relevant interested part|es W|th|n an agreed tlme

The project ¢rganization should use the data, information and knowledge to set and meet its objectives| The
managers off the project organization and originating organization should evaluate the benefits’derived| from
the use of th¢ information in order to improve the management of information (see Clause 8).

NOTE An information management system need only be as complex as the project requirés:

7.6.4 Communication control

The communication system should be planned and implemented. It should be controlled, monitored and
reviewed to ensure that it continues to meet the needs of the project. Pafticular attention should be given to
interfaces befween functions and organizations where misunderstandings and conflicts may occur.

7.7 Risk-related processes

7.71 Gengdral

Commonly “fisk” has only been considered as a nedative aspect. “Uncertainty”, which is a more mgdern
concept, hag always included both negative and positive aspects. Positive aspects are usually referred|to as
“opportunities”.

The term “risk” is used in this International Standard in the same sense as “uncertainty”, i.e. having| both
negative and positive aspects.

The management of project risks deals’ with uncertainties throughout the project. This requires a strudtured
approach th3gt should be documented in a risk management plan. The risk-related processes aim to minimize
the impact of potential negative-events and to take full advantage of opportunities for improvement.
Uncertaintieq are also related-either to the project processes or to the project’s product.

The risk-related processes (see Annex A) are

— risk identification,

risk assessment,
risk treatment, and

risk control.
7.7.2 Risk identification

Risk identification should be performed at the initiation of the project, at progress evaluations and other
occasions when significant decisions are made. Experience and historical data from previous projects
maintained by the originating organization (see 8.3.1) should be used for this purpose. The output of this
process should be recorded in a risk management plan, which should be incorporated or referenced in the
project management plan.
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Potential risks arising from activity-, process- and product-related interactions between the project
organization, the originating organization and interested parties should be identified and recorded.

Risk identification should consider not only risks in cost, time and product, but also risks in areas such as
product quality, security, dependability, professional liability, information technology, safety, health and
environment. This identification should take into account any applicable current and anticipated statutory or
regulatory requirements. The interactions between different risks should be considered. The risks resulting
from new technologies and developments should also be identified.

Any identified risk with significant impact should be documented and a person should be assigned with the
responsibility, authority and resources for managing that risk.

7.7.3] Risk assessment

Risk pssessment is the process of analysing and evaluating identified risks to the project processes and to the
projeft’s product.

All identified risks should be assessed. In this assessment, experience and historical data ffom previous
projefts should be taken into account.

The ¢riteria and techniques to be used in the assessment should be evaluated. A qualitative anglysis should
be mpde and a quantitative analysis should follow wherever possible,

NOTEH There are various qualitative and quantitative methods of_risk assessment available for pgrforming such
analyses. These are generally based on assessing the probability of oesurrence and the impact of identified frisks.

Levels of risk acceptable for the project, and the means’jto determine when agreed-to levels of risk are
excegded, should be identified.

The fesults of all analyses and evaluations should bé-recorded and communicated to relevant pefsonnel.
7.7.4| Risk treatment
Solutjons to eliminate, mitigate, transfer, share or accept risks, and plans to take advantage of jopportunities
should preferably be based on known technologies or data from past experience. Consciously agcepted risks

should be identified and the reasons\for accepting them recorded.

When a solution to an identified”risk is proposed, it should be verified that there will be no undegirable effects
or nepw risks introduced by-its/implementation, and that the resulting residual risk is addressed.

When contingencies/to,manage risks are made in the time schedule or in the budget, they should be identified
and rhaintained separately.

Spedial attention should be given to developing solutions for potential risks arising from activity-, process- and
proddict-related interactions between the project organization, the originating organization and interested
partigs.

7.7.5 Risk control

Throughout the project, risks should be monitored and controlled by an iterative process of risk identification,
risk assessment and risk treatment.

The project should be managed by taking into account that there are always risks. Personnel should be
encouraged to anticipate and identify risks and report them to the project organization.

Risk management plans should be maintained ready for use.

Reports on project risk monitoring should be part of progress evaluations.
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7.8 Purchasing-related processes

7.81

General

The purchasing-related processes deal with obtaining products for the project.

The purchasing-related processes are

purchasing planning and control,

documentation of purchasing requirements,

— supplierjevaluation,

— subcontfacting, and

— contract|control.

NOTE 1 THe terms “purchase”, “acquisition” or “procurement” are also often used in this context.

NOTE 2 Ag noted in ISO 9000:2000, 3.4.2, the term “product” refers to both tangible and-intangible product.

NOTE 3  Gtidance on purchasing products, in addition to that given below, can-be found in ISO 9004:2000, 7.4.

For the purposes of this International Standard, and for reference“\to ISO 9004:2000, in this clausg the
“organizatior]” is the “project organization”, and “suppliers” supply products to the project organization.

7.8.2 Purchasing planning and control

A purchasing plan should be prepared in which the products to be obtained are identified and schequled,
taking note of product requirements including specification, time and cost.

All products |that are input to the project should be subjected to the same levels of purchasing controls,
regardless of whether they are obtained from external suppliers or from the originating organization (i.¢. “in-
house”). External products are normally.obtained by contract. “In-house” products can be obtained psing
internal acquisition procedures and controls. For “in-house” products, some of the purchasing coptrols
described beJow may be simplified.

Purchasing ghould be planned so’that the interfaces and interactions with suppliers can be managed hy the
project orgarfization.

Adequate time should be-allocated to complete the activities in the purchasing-related processes. Previous

experience d
items with lo

ng delivery times.

f supplier_performance should be used to plan for potential problems, such as the delivgry of

To provide gadequate purchasing control, the project organization should carry out regular reviews d

f the

purchasing progress, which should be compared to the purchasing plan and action taken if needed. The

results of the

reviews should be input into progress evaluations.

7.8.3 Documentation of purchasing requirements

Purchasing documents should identify the product, its characteristics, appropriate quality management system
requirements, and associated documentation. They should also include purchasing responsibility, cost and
delivery dates for the product, requirements for auditing (when necessary), and right of access to supplier
premises. It should be ensured that customer requirements are taken into account in the purchasing
documents.

Tendering documents (e.g. “Requests for Quotation”) should be structured to facilitate comparable and
complete responses from potential suppliers.
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Purchasing documents should be reviewed before distribution, to verify that all product-related requirements,
and other aspects (such as purchasing responsibility) are completely specified.

NOTE

7.8.4

For further information, see ISO 9004:2000, 7.4.1.

Supplier evaluation

Suppliers to the project should be evaluated. An evaluation should consider all the aspects of a supplier that
may impact on the project, such as technical experience, production capability, delivery times, quality
management system and financial stability.
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ained by the originating organization and be communicated to the project organization, whe
For further guidance on supplier evaluation, see ISO 9004:2000, 7.4.2 and 8.4

Contracting

y policy and quality objectives to the supplier.
der evaluations, all deviations from the specification in a suppliet\proposal should be identifi

hccount in the evaluation. Deviations from the specification, ‘and recommendations for i
d be approved by the same functions that carried out the otiginal review and approval of the

such as cost of operation, maintenance, license fees, transport, insurance, customs duty, €
ion, inspection, audits and resolution of deviations.

contract documents should be reviewedto ensure that they include the results of any
iation with the supplier.

Contract control
act control starts at the\placing of the contract, or at the time of an agreement in principle
bct, such as a letter_of-intent. A system should be implemented to ensure that the contra
act control should include the establishment of appropriate contractual relationships and th

outputs frem these relationships into the overall management of the project.

lier .performance should be monitored to ensure that it meets contract conditions. T}

may also be
e applicable.

b should be a process for the project organization to contract with suppliers to the project. It should

pplicable, the

ed and taken
mprovement,
specification.

evaluation of tenders should be based not only on thé&price from suppliers, but also on oth¢r associated

XKchange rate

pre-contract

evaluated.

to award the
ct conditions,

e integration

e results of

oring should be fed back to suppliers and any actions agreed.

Prior to contract closure, it should be verified that all contract conditions have been met and that feedback on
supplier performance has been obtained to update the register of approved suppliers.

8 Measurement, analysis and improvement

8.1

Improvement-related processes

This clause provides guidance on how the originating organization and project organization should learn from
projects.
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Both should use the results of measurement and of the analysis of data from the project processes and apply
corrective action, preventive action and loss prevention methods (see ISO 9004:2000, 8.5) to enable continual
improvement in both current and future projects.

The improvement-related processes are
— measurement and analysis, and
corrective action, preventive action and loss prevention.

8.2 Measurement and analysis

The originatipg organization needs to ensure that measurement, collection and validation of data are eff(lactive
and efficient| to improve the organization's performance and enhance the satisfaction of the customef and
other interesfed parties.

Examples of|measurement of performance include

— the evalyiation of individual activities and processes,

— auditing

— evaluatipns of actual resources used, together with cost and time, compared to the original estimateg,

— product pvaluations,

— the evalyiation of supplier performance,

— the achigvement of project objectives, and

— the satigfaction of customers and other interested parties.

NOTE Fqr further information, see ISO 9004:2000, Clause 8.

The project ¢rganization’s management_should ensure that records of nonconformities and the dispositjon of
the nonconfg@rmities, in the project’s product and processes, are analysed to assist learning and to prpvide
data for imgrovement. The project, organization, in conjunction with the customer, should decide Which
nonconformifies should be recorded.and which corrective actions controlled.

8.3 Contihual improvement

8.3.1 Contjnual improvement by the originating organization

The originating organization should define the information it needs to learn from projects and should establish
a system for fidentifying, collecting, storing, updating and retrieving information from projects.

The originating organization should ensure that the information management system for its projects is
designed to identify and collect relevant information from the projects, in order to improve the project
management processes.

The originating organization should maintain a list of all significant risks identified by its projects.
The originating organization should ensure that relevant information is used by other projects that it originates.
The relevant information needed to learn from projects is derived from information contained within the project,

including feedback from customers and other interested parties. Information is also derived from other sources
such as project logs, appropriate closure reports, claims, audit results, analysis of data, corrective and
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