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preparing International Standards is normally carried -out
technical committees. Each member body interested-in a sub
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collaborates closely with the International”Electrotechnical
(IEC) on all matters of electrotechnical standardization.
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Quality management — Guidelines to quality in project
management

1 Scope

These g
applicatio

This Inteqnational Standard is applicable to projects of varying complexitycsmall or large, of g

duration,
software,

the guidance to suit a particular project.

This International Standard is not a guide to project management itself.

2 Norm

The follo

this Interpational Standard. At the time of publication, the editions indicated were valid. All st

subject tc

lidelines use project management processes to serve as a framework to d
n.

in different environments, and irrespective of the kind of project product (includin
processed material, service or combinations thereof). This may necessitate some

ative references
ving standards contain provisions which, through reference in this text, constitute g

revision, and parties to agreements based on this International Standard are en

scuss their

hort or long
) hardware,
tailoring of

rovisions of
andards are
couraged to

investigale the possibility of applying ‘the most recent editions of the standards indicgted below.
Memberg of IEC and ISO maintain registers of currently valid International Standards.

ISO 8402:1994, Quality management and quality assurance — Vocabulary.

ISO 9004-1:1994, Quality~management and quality system elements — Part 1: Guidelines.

NOTE — Annexes A, BJahd C contain further information and additional references on achieving qudlity in project
management.

3 Defir]itions

For the purposes of this International Standard, the definitions given in ISO 8402, together with the
following, apply.

3.1 project: Unique process, consisting of a set of coordinated and controlled activities with start and

finish dates, undertaken to achieve an objective conforming to specific requirements, including the

constrain

ts of time, cost and resources.

NOTE 1 An individual project may form part of a larger project structure.

NOTE 2

In some projects the objective(s) is(are) refined and the product characteristics defined progressively as
the project proceeds.
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NOTE 3 The outcome of a project may be one or several units of product.

NOTE 4 The organization is temporary and established for the lifetime of the project.

NOTE 5 The interactions among project activities may be complex.

3.2 project product : That which is defined in the project product scope and delivered to the customer.
NOTE — The project scope may be updated as the project proceeds.

3.3 project plan : Document setting out what is required to meet the objective(s) of the project.

NOTE 1 A project plan should include or refer to the project’s quality plan.

NOTE 2 The project plan also includes such other plans as organizational structures, resources, schedule and
budget.

3.4 stakehaolder : An individual or group of individuals with a common interest in\the performance of the
supplier organization and the environment in which it operates.

[ISO 9000-1:1994,3.5]

NOTE 1 In the context of this definition the supplier organization is the preject organization.
NOTE 2 Stakeholders may include:

— customel|, recipient of the project product;

— consumgr, such as a user of the project product;

— owner, slich as the organization originating the project;

— partner, &s in joint-venture projects;

— funder, spich as a financial institution;

— subcontractor, organization supplying products to the project organization;
— society, guch as jurisdictiopal*or regulatory bodies and the public at large;
— internal pgersonnel, such as members of the project organization.

NOTE 3 Thgre maysbe conflicting interests among stakeholders.

3.5 proces$ ¢~Set of inter-related resources and activities which transform inputs into| outputs.
[ISO 8402:1994,1.7]

NOTE 1 Resources may include management, services, personnel, finance, facilities, equipment, techniques and
methods.

NOTE 2 Project processes include project management processes.

3.6 progress evaluation : Assessment of outputs of project activities, carried out at appropriate points
in the project life cycle across project processes, based on defined criteria for project processes and
product.

NOTE — Revision of the project plan may be required as a result of progress evaluation.
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4 Project characteristics

4.1 General

This clause deals with those characteristics of projects which are important to the application of this
document.

4.2 Project management

Project management includes the planning, organizing, monitoring and controlling of all aspects of the
project in a continuous process to achieve its objectives. The processes and objectives of quality
management (see ISO 8402) apply to all project management processes.

4.3 Orggnization

For the purposes of this International Standard, the originating organization is the ‘orgarization that
decides [o undertake the project and assigns the project to a project organization. [The project
organizatjon is the organization that carries out the project. The project organization may be @ part of the
originating organization which may be constituted as a joint-venture or consortium, etc.

4.4 Project phases and project processes

A project is a process which can be divided into many different interdependent subprocesses.
Implementing the sequence of subprocesses in an orderly and pregressive manner may (in some cases
should) r¢quire the consistent grouping of subprocesses into phases. To the organization regponsible for
the project, "phasing” gives a means of monitoring the realization of objectives (and asfessing the
related risks) in order to achieve a progressive commitment. Significant overlapping of phases may
occur in the project life cycle.

To facilitate the discussion of the guidance to quality in project management, a process agproach has
been adopted in this International Standard:{The project processes have been groupéd into two
categoriefs: the project management processes and the project product-related processes (those which
are concerned solely with the project product such as design, production and verification).

Guidancg to quality in the project management processes is discussed in this International Standard and
guidance|to quality in the projectproduct related processes is covered in ISO 9004-1.

NOTE — In this International Standard, the term process also covers subprocess.

5 Qualjty in projectimanagement processes

5.1 General

Table 1 lists.and summarizes the project management processes which are considered to bge applicable
for the majority of projects. Not all the processes discussed in this International Standard willf necessarily
exist in a particular project, whereas in others additional processes may be necessary.

The project management processes are grouped according to their affinity to one another, for example
all time-related processes are included in one group. Ten groups of project management processes are
presented. The first one is the strategic process which legitimizes and sets the direction for the project.
The second group covers the management of the interdependencies among the other processes. The
other eight groups are processes related to scope, time, cost, resource, personnel, communication, risk
and purchasing.

Each of the project management processes is presented in a separate subclause which includes a
description of the process and guidance to quality in the process.
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The strategic project process is a direction-setting process that organizes and manages the realization

of the other

project processes.

In setting the direction for the project, the following concepts, which are important to the achievement of
quality in project management, should be considered:

a focus
manag
manag

This subcl
considering

The achiev
considered

5.2.1 Satis

Customer gnd other stakeholder needs should be clearly uriderstood to ensure that all proces

on and are

Interfaces

throughout
conflicts ar
precedence

should be formalized. Attention to changing stakeholder needs, including those of new st

should cont
The project
during the
terms of tim

5.2.2 Apr

The project
and docum

a project is carried out as a set of planned and interdependent processes;

ent is responsible for creating an environment for quality;
ent is responsible for continual improvement.

use gives guidance on considering these concepts in the strategic process. Gui
these concepts in the other processes is given in 5.3 to 5.11.

bment of quality in the strategic process is dependent on ensuring that these con
n all processes.

sfaction of the customer's and other stakeholders' stated and implied needs is paran

capable of meeting these needs.

should be established with all the stakeholders and feedback obtained as af
the project. Any conflicts between stakeholder needs should be resolved. Norma
se between the needs of the .customer and other stakeholders, customer ne
. Resolution of conflicts should;be agreed to by the customer. Stakeholder a
a
nue throughout the project:

objectives should be, defined to meet the agreed requirements and, if necessar
course of the projeet” They should describe what is to be accomplished, be exp
e, cost and product characteristics, and, where possible, be measurable.

bject is carried out as a set of planned and interdependent processes.

processes, their owners and the owners’ responsibilities and authority should be

satisfaction of the customer's and other stakeholders' stated and implied needs is paramount;

ctives;

jance on

cepts are

nount.
ses focus
propriate

lly, when
eds take

gareements

eholders,
y, refined

ressed in

identified
pduct and

bnted.’ Policies should be set for the project processes. The structure of the end pr

its compon

bnts should bhe considered to _ensure that the apprnpriafp processes are identified. The

process interdependencies should be defined, coordinated and integrated. The processes should be
designed to take into account processes that occur later in the product life cycle, such as those related
to maintenance. A strategy for obtaining external goods and services should be considered, together
with any impacts on the project organization.

Relationships and a clear division of responsibility and authority between the originating organization
and the project organization should be determined and formalized, as well as those with other relevant
stakeholders.

Progress evaluations (see annex B) should be planned in order to assess the project status and, when
required, provide information for revising the project plan.
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5.2.3 A focus on the quality of both processes and products is necessary to meet the project
objectives.

To meet the project objectives, emphasis should be placed on the quality of the project management
processes and the quality of the project product.

The ISO 9000 family of standards presents a number of process- and product-related quality practices,
such as documentation, audits and process controls, which help in meeting the project objectives.
Typical practices applicable across project processes are listed in annex A.

5.2.4 Management is responsible for creating an environment for quality.

Managerient of both the originating organization and the project organization shouldy cpoperate in
creating an environment for quality. The ways and means to create such an environment shpuld include
the following:
— providing an organizational structure and support conducive to meeting theproject objectives;
— making decisions based on data and factual information;

— providing for progress evaluations and using them for quality (seé annex B);

— involvjng all project personnel in achieving the quality of the project processes and produg

~—+

— establishing mutually beneficial relationships with subcontractors and other organizations

Competent personnel should be allocated and appropriate tools, techniques, methods and practices
applied t¢ carry out, monitor and control the procésses, to implement corrective and preventive action
and to improve the processes.

A project|manager should be appointed as-early as possible. The project manager is the inglividual with
the defing¢d accountability, authority and‘reésponsibility for managing the project. The authority delegated
to the prdject manager should be commensurate with the assigned responsibility.

NOTE — The title of the project manager may vary from project to project.
5.2.5 Mpnagement is responsible for continual improvement.

In an organization originating projects, management is responsible for continually seeking to jmprove the
quality of its project processes by learning from experience. To learn from experience, project
management itself“should be treated as a process rather than as an isolated activity. A system should
be put in place™to collect and analyse the information gained during a project for use infa continual
improvenmént process.

The project organization is responsible for continually seeking to improve the quality of its own project
processes and activities. Provision should be made for self assessments, internal and possibly external
audits, taking account of the time and resources needed.

NOTE — ISO 9004-4 gives guidance on quality improvement.
5.3 Interdependency management processes
Projects consist of processes and an action in one of these usually affects others. The overall

management of the interdependencies among the project processes is the responsibility of the project
manager. The interdependency management processes are the following:
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requirements, preparing a project plan and initiating other processes;

closure:

interaction management: managing interactions during the project;

closing processes and obtaining feedback.

5.3.1 Project initiation and project plan development

A project p
detail inclug

The project
and the prg
traceability.

The produc
included in

Contract re
contract.

During proj
originating
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The project

The quality
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manageme
system. Thg

As far as is
and proceqg
applicable

specific req
resulting qu

Project plarn
project prog

The project

an including a quality plan should always be prepared and kept up to date. The

©1SO

project initiation and project plan development: evaluating customer and other stakeholder

change and configuration management: anticipating change and managing it across all processes;

egree of

ed will be a function of the size and complexity of the project.

plan should refer to the documented customer and other relevant stakeholder-req
ject objectives. The input source for each requirement should also be degumente

he project plan.

views should be performed if the purpose of a project s*to fulfil the requirem

prganization should be identified in order to make-the best use of feedback from

plan should identify and document the project processes and their intention.

system of the project organization should be established and include provision for
ting continual quality improvement: Since quality is an integral part of goo

e quality system should be documented in the quality plan.

practicable, the project organization should adopt and, if necessary, adapt the quali
ures of the originatingorganization. Reference should be made in the qualit
parts of the quality (system documents from the originating organization. In cas
lirements for the\quality system from other stakeholders exist, it should be ensure
ality system megts the project needs.

development involves integrating the plans resulting from the planning carried oy
esses. These plans should be reviewed for consistency and any discrepancies resd

plan should identify, plan for and schedule reviews (see ‘reviews’ in annex A) an

retention of

records. Reviews should include reviews of the quality system and of the project

t characteristics and how they should be measured and assessed\should be iden

bct initiation, projects that are the most similar among those already undertake

lirements
l to allow

tified and

bnts of a

n by the
previous

acilitating
project

nt, the quality system of the preject should be an integral part of the project mapagement

y system

plan to
ps where
1 that the

t in other
Ived.

j plan for
plan and

their adequacy to meet the project objectives.

To provide a baseline for progress measurement and control and to provide for planning of the
remaining work, progress evaluations (see annex B) should be scheduled and included in the project

plan.

Requirements for quality practices (see annex A), such as documentation, verification, recording,

traceability,

reviews and audits throughout, the project should be established.

In order to monitor progress, performance indicators should be defined and provision made for their
regular assessments. These assessments should facilitate preventive and corrective actions, and should
confirm that the project objectives remain valid in a changing project environment.
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Interfaces should be identified in the project plan. Particular attention should be given to the following
interfaces:

— liaison with the customer and other stakeholders;

— the project organization’s connection and reporting lines with the various functions of the originating
organization;

— liaison between functions within the project organization.

5.3.2 Interaction management

To facilitgte the planned relationships between processes, the interactions in the project |need to be
managed. This should include establishing procedures for interface management, havingZinferfunctional
project meetings, resolving issues such as conflicting responsibilities or changes "to” risk exposure,
measuring project performance using such techniques as earned value analysiS ‘and g¢arrying out
progress |evaluations to assess project status and plan for the remaining work (s€eyannex B),

The progfess evaluations should also be used to identify potential interface(problems. It shodld be noted
that the iterfaces are usually where risk is greater and need to be specially coordinated.

Project communication is a key factor in project coordination and isdiscussed in 5.9.

5.3.3 Change management

Change management covers the identification and documentation of the need for and of the impact of
change, and the review and approval of changes to processes and product.

Change management includes managing changes to_the project scope and to the project plan. Before a
change i$ authorized, the intent, extent and impactoof the change should be analysed ang those that
affect the| project objectives agreed with the customer and other relevant stakeholders.

Change nanagement includes coordinating ¢hanges across interlinked project processes and resolving
any conflcts.

Procedurgs for change management should include document control.
NOTE 1 For further guidance on change management, see also 1ISO 9004-1.
NOTE 2 Hor guidance on configuration management, see ISO 10007.

5.3.4 Clagsure

During the project,Sit-should be ensured that all the project processes are closed as planned. This
includes ¢nsuringthat records are compiled and retained for a specified time.

Whatever the\reason for project closure, a complete review of project performance| should be
undertakemAIt should take into account all relevant records, including those from progress|evaluations
and inputsfronrstakethotders—Speciat-considerationshoutdbegiventofeedback fromthecudstomer and
other relevant stakeholders, which should be quantified where possible. Based on this review,
appropriate reports should be prepared, highlighting experience that can be used by other projects.

The closure of the project should be formally communicated to relevant stakeholders.

5.4 Scope-related processes

For the purposes of this International Standard, "scope" includes a description of the project product, its
characteristics and how they are to be measured or assessed.

These processes aim to:
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— translate the customer and other stakeholder requirements into activities to be carried out to achieve

the obje

ctives of the project and to organize these activities;

— ensure that people work within the scope, during the realization of the activities;

— ensure that the activities carried out in the project meet the requirements described in the scope.

The scope-
concept

scope

measurable terms and controlling them;

activity
objectivg

activity (

5.4.1 Condg
Customer 1
documente

Other stak
requiremen
5.4.2 Scop

When devq
documente

development. It should be specified how-thése characteristics should be measured or

compliance

characterisgics should be traceable to customer and other stakeholder requirements.

Supporting
performed,

Managing G

5.4.3 Activity definition

The project
product ang

related processes are the following:

development: defining the broad outlines of what the project product will do;

evelopment and control: documenting the characteristics or the project ,p

pefinition: identifying and documenting activities and steps required to achieve tk
pS;
ontrol: controlling the actual work carried out in the project.

ept development

eeds for product and processes, both expressed and-implied, should be trans
I requirements which should be agreed to by the customer.

bholders should be identified and their needs ‘established, translated into do
s and, where relevant, agreed to by the customer-

e development and control

I as completely as is possible in-measurable terms for use as the basis for de

with customer and other, ‘stakeholder requirements should be assessed.

evidence on alternative approaches and solutions, including the results of
considered and included in the scope development, should also be referenced.

hanges to thesscope is dealt with within the change management process.

should-be systematically structured into manageable activities to meet customer
processes.

oduct in

e project

ated into

cumented

loping the scope, the characteristics, of the project product should be identified and

sign and
now their
Product

analyses

heeds for

NOTE — Frequently, terms such as "activities", "tasks" and "work packages" are used for the elements of this
structuring, and the result is usually known as a work breakdown structure (WBS). For the purposes of this

International

Standard, the term "activity" is used as the generic term for an element of the structure.

When defining activities, project management should involve the personnel who will carry out the
activities, in order to benefit from their experience, and to gain their understanding and acceptance.

Each activity should be defined in such a way that its outputs are measurable.

The list of activities should be checked for completeness. Among the activities defined should be quality

practices, p

rogress evaluations and preparing a project plan.
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The interactions between activities and the interfaces between the project and the stakeholders should
be identified and documented.

5.4.4 Activity control

Those activities defined through the activity definition process (see 5.4.3) should be carried out and
controlled in accordance with the project plan. Control of activities includes interaction control to
minimize conflicts or misunderstanding. Particular attention should be given to activities which involve
new technologies.

Activities should be reviewed and evaluated to identify 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 work. The revised plan for remaining work should be documented:

5.5 Timg-related processes
These prpcesses aim to determine dependencies and the duration of activities and to ensure timely
completign of the project. They are the following:

— activity dependency planning: identifying inter-relationships/ and the logical intergctions and
dependencies among project activities;

— duratipn estimation: estimating the duration of each activity in connection with the specific conditions
and wjith the resources required;

— schedule development: inter-relating the projeet time objectives, activity dependencigs and their
duratipns as the framework for developing general and detailed schedules;

— schedule control: controlling the realization of the project activities, for confirming the schedule or for
taking adequate actions to recover from.delays.

5.5.1 Acjivity dependency planning

The interjrelationships, logical-interactions and interdependencies among the project activitigs should be
identified|and reviewed for consistency. Any need for changing the reference data should be identified,
justified gnd documented:

Whenever possible, Standard or proven project network diagrams should be used to take afvantage of
previous pxperience! Their appropriateness to the project should be verified.

5.5.2 Estimation of duration

Estimates for the duration of activities should be established by personnel with responsibility for those
activities. Duration estimates from past experience should be checked for correctness and applicability
to present project conditions. The inputs should be documented and traceable to their origin. When
collecting duration estimates, it is useful for resource planning to obtain associated resource estimates
at the same time.

Particular attention should be paid to allocating sufficient time for the quality practices listed in annex A.

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

When useful or required, the customer and other stakeholders should be involved.
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Input data for schedule development should be identified and verified for compliance with specific
project conditions. Special care should be taken to identify activities with long lead times, long duration

activities an

d the critical path.

Standardized schedule formats, suitable for the different user needs, should be identified.

Inconsistencies found in the integration of duration estimates with activity dependencies should be
resolved before schedules are finalized and issued. The schedules should identify critical and near-

critical activ

ities.
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quate control over project activities and related dnformation. Deviation from the
entified, analysed and, if significant, acted upon.

out regular reviews of the project schedulé’as defined in the project plan.

press trends should be analysed together with the remaining work to anticipate
S.

5 for variances from schedule; both favourable and unfavourable, should be identifig
hken to ensure that unfavQurable variances do not affect project objectives. Cause

favourable

n
Possible imtacts of schedulechanges on the budget and resources of the project and on the

the product

d unfavourable variances should be used as a basis for continual improvement.

should be determined. Decisions on actions to be taken should only be made af

lestones,
progress

ht of the

d involved when required. Appropriate schedules should be supplied'to them for information

order to
schedule

schedules should be used in progress ewvaluations and meetings. Project mamagement

risks and

pd. Action
s of both

quality of
fer taking

into accoun|

the implications for other project processes and objectives. Changes that affect t

e project

objectives ghould be agreed to by the customer and relevant stakeholders before implementatipn. When
action is required- o) recover from time delays, the personnel involved, and their role,
evisions of the schedule should be coordinated with other project processes in developing
the plan for|the remaining work.

identified.

hould be

The customer and other relevant stakeholders should be kept informed of any proposed changes to the
schedule and involved in making decisions which affect them.

5.6 Cost-related processes

These processes aim to forecast and manage the project costs and to ensure that the project is
completed within budget constraints and are the following:

— cost esti

mation: developing cost estimates for the project;

— budgeting: using results from cost estimation to produce the project budget;
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— cost control: controlling costs and deviations from the project budget.

NOTE — For further guidance, see 1SO 10014.

5.6.1 Cost estimation

All project costs should be clearly identified (activities, goods and services) and cost estimation should
consider relevant sources of information and be linked to the work breakdown structure. Cost estimates
from past experience should be checked to ensure that they are correct for present project conditions.
The costs should be documented and traceable to their origin.

Particular attention should be paid to allocating sufficient costs for the quality practices (see dlsp annex A.)
NOTE — Fror further guidance on the economic effects of quality management, see ISO 10014.

Cost estlmation should take into account the economic environment (e.g-\nflation, taxation and
exchange rates).

When cost estimation involves significant uncertainty, the risks should, be-evaluated and mitigated, and
approprigte allowances for remaining risks should be incorporated in the estimates.

The cost| estimates should be in a form which enables budgets.to be established and developed in
accordance with approved accounting procedures as well as project management needs.

5.6.2 Bufgeting

The budget should be based on the cost estimates and schedules with a defined procgdure for its
acceptange.

The budget should be consistent with the project requirements and any assumptions, tolgrances and

contingercies should be identified and documented. The budget should include all authorized costs and
be in a form suitable for project cost eontrol.

5.6.3 Copt control

Prior to ahy expenditure, the procedures to be followed in the cost control system should be pstablished,
documented and communicated to those responsible for authorizing work or expenditure.

The timing of reviews and the frequency of data collection and forecasts should be establisihed in order
to ensurg adeqguaté control over project activities and related information. It should be checked that the
remaining work to completion can be carried out within the remaining budget. Any deviatipn from the
budget should be identified, and, if exceeding a defined limit, analysed and acted upon.

Project cost trends should be analysed, using techniques such as earned value analysis, and the plan
for the remaining work reviewed to anticipate risks and opportunities.

Root causes for variances to budget, both favourable and unfavourable, should be identified. Action
should be taken to ensure that unfavourable variances do not affect project objectives. Causes of both
favourable and unfavourable variances should be used as a basis for continual improvement.

Decisions on actions to be taken should only be made after taking into account the implications for other
project processes and objectives. Changes in the cost of the project should be appropriately authorized
prior to expenditure. Revisions of the budget forecast should be coordinated with other project
processes in developing the plan for remaining work.
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The information needed to ensure the timely release of funds should be made available and provided as
input to the resource control process.

Project management should carry out regular reviews of the project costs as defined in the project plan
and take into account any other financial reviews (e.g. external reviews by relevant stakeholders).

5.7 Resource-related processes

These processes aim to plan and control resources. They help to identify any possible problems with
resources. Examples of resources include computer software, equipment, facilities, finance, information

systems, materials, personnel, services and space. These processes are the following:

— resourcg planning: identifying, estimating, scheduling and allocating relevant resources;

— resource control: comparing actual usage against resource plans and taking actioniif-needgd.

NOTE — This subclause applies to the quantitative aspects of personnel management,only when regarded as a
resource. Thie other aspects are covered in 5.8 because their management differs significantly from thpat of other
resources.

5.7.1 Resoprce planning

Resources peeded for the project should be identified. Resource plans should state what resgurces will
be required by the project, and when they will be required according to the time schedule. The plans
should indi¢ate how and from where resources will be obtained and allocated and, if appli¢able, the
methods of] disposition of excess resources. The plans should be suitable for resource control. The
validity of the inputs to resource planning should be verified.

The stability, capability and quality of the organizations supplying resources should be evalugted when
identifying resources needed for the project.

Constraints| on resources should be takenJinto account. Examples of constraints include ayailability,

safety, enyironmental and cultural _considerations, international agreements, labour agfeements,
governmental regulations, funding and,the impact of the project on the environment.

Resource plans, including estimates, allocations, and constraints together with assumptigns made
should be documented.

5.7.2 Resource contrel

The timing pf reviews and the frequency of data collection and forecasts should be establishegl in order
to ensure ddequate control over the resource supply and to ensure that the remaining resofrces are

sufficient tolmeet the project objectives.

Deviations from the resource plan should be identified, analysed and acted upon.

Decisions on actions to be taken should only be made after taking into account the implications for other
project processes and objectives. Changes that affect the project objectives should be agreed to by the
customer and relevant stakeholders before implementation. Changes in the resource plan should be
authorized as appropriate. Revisions of the resource forecast should be coordinated with other project
processes in developing the plan for remaining work.

Root causes for shortages or excesses in resources should be identified and used for continual
improvement.
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5.8 Personnel-related processes
People determine the quality and success of the project.

The personnel-related processes aim to create an environment in which people can contribute
effectively and efficiently to the project. These processes are the following:

— project organizational structure definition: defining a project organizational structure tailored to suit
the project needs, including identifying roles in the project and defining authority and responsibility;

— staff allocation: selecting and assigning sufficient personnel with appropriate competence to suit the
projedt needs;

— team pevelopment: developing individual and team skills and ability to enhance projeet pgarformance.

NOTE — The quantitative aspects of personnel management are covered in 5.7.

5.8.1 Definition of project organizational structure

The projgct organizational structure should normally be established in-accordance with the policy of the
originating organization and the conditions particular to the project:{Previous project experi¢nce should
be used, when available, for the selection of the most appropriate erganizational structure.

The project organizational structure should be designed ‘t0’encourage effective commurjication and
cooperatipn between all participants in the project.

The projgct manager should ensure that the projectcorganizational structure is appropriate tg the project
scope, sige of the project team, local conditions and the division of authority and responsib|lity with the
originating organization. This division will depend on the originating organizational structur¢ such as a
matrix or|functional structure. Special attention should be given to identifying and establishing the inter-
relationships of the project organization with the following:

— custoiner and other relevant stakeholders;

— relevgnt functions of the eriginating organization supporting the project, particularly if gome are in
chargg of monitoring praject functions such as schedules, quality and costs.

Assignmeénts of accountability, authority and responsibility should be defined and job fescriptions
prepared

guality sylstem and to its interfaces with other project functions.

Special q\tention should be given to the project function dealing with implementing and mgnitoring the

Reviews of the project organizational structure should be planned and carried out periodically to confirm
its validity and adequacy.

5.8.2 Staff allocation

The necessary competence in terms of education, knowledge and experience should be defined for
personnel working on the project. When difficulties are anticipated in recruiting personnel due to the
competence requirements, sufficient lead time should be allowed for additional recruiting and training.

The selection of personnel should be performed in a timely manner on the basis of the job descriptions
and should take into account their competence and references from previous experience. The selection
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criteria should be applied to all project personnel whether directly part of the project organization or
while still maintaining their original affiliation.

The project manager should be involved in the appointment of the other key team members.
When selecting managers for the project, priority should be given to leadership skills.

When assigning members to teams, their personal interests, interpersonal relationships, strengths and
weaknesses should be considered. Knowledge of personal characteristics and experience may help in
identifying the best sharing of responsibilities within the members of the project organization. The job
description should be understood and accepted by the appointee. Appointments should be confirmed
and comm nicatad ta all cancaarnad

llAvieiswav auavpeavivipivio g gL e v o

The efficien hould be

taken, if neg

cy and effectiveness of personnel should be monitored and appropriate action s
pded.

5.8.3 Teanj development

Individual d

Team deve
improve tes

bvelopment is important to team development and is addressed in4SO 9004-1.

opment should include management and individual actions taken specifically and p
m performance. Good teamwork should be recognized and rewarded. Manageme

imarily to
nt should

create a wqgrk environment which encourages excellence, good working relationships, trust an
within the t¢am and with all others involved in the project. Consensus decision making, clear
communication and mutual commitment to customer satisfaction’should be encouraged.

d respect
and open

5.9 Communication-related processes

psses aim to facilitate the exchange of information necessary for the project. The
hppropriate generation, collection, dissemination, storage and ultimate disposition
These processes are the following:

These proc
timely and
information

y ensure
of project

(a4

— commur

’

ication planning: planning the information and communication systems of the projeq

— information management: making_hecessary information available to project organization members

and other relevant stakeholders:

— communication control:centrolling communication in accordance with the planned communication

system.

5.9.1 Cominunication planning

Communicgtion_ planning should take into account the needs of the project and of the ipdividuals
involved in|the project. The communication plan should define the information that will be formally
communicated, the media used to transmit it and the frequency of communication. The frequency,
timing and purposes of meetings should be defined in the plan.

The format, language and structure of documents should be defined to ensure compatibility. The plan
should define the information management system, identify who will send and receive information and
reference the relevant document control and security procedures. The format for progress reports
should be designed to highlight deviations from the project plan.

5.9.2 Information management

The information management system should be designed taking into consideration the needs of both the
project and originating organizations. It should include procedures for preparing, collecting, identifying,
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classifying, distributing, filing, updating, archiving and retrieving information. Information should include
conditions prevailing at the time of occurrence. This will allow the validity and relevance of the
information to be checked before use in other projects.

To be effective, information should be relevant to the needs of the recipients, clearly presented and
distributed with strict adherence to time schedules. All agreements, including informal ones, that affect
the project performance should be formally documented. Where practical, the use of electronic media
could be advantageous.

Rules and guidelines for meetings should be established appropriate to the type of meeting. Meeting
agenda should be distributed in advance and should identify for each item the personnel whose
attendange 1S Tequired. MiNUtes of mMeetngs shoutd Mciude decisions made, outstanding jssues, and
agreed agtions and the personnel assigned to carry them out. These minutes should ke, djstributed to
relevant parties within an agreed time.

5.9.3 Communication control

The communication system should be implemented as planned and be\.monitored and feviewed to
ensure it[continues to meet the needs of the project. Particular attention“should be paid tp interfaces
between functions and organizations where misunderstandings and canflicts frequently occur.

5.10 Risk-related processes

Management of project risks deals with uncertainties threughout the project and requires @ structured
approachl. The aim of the risk related processes is to minimize the impact of potential negative events
and to take full advantage of opportunities for improvement. In this International Standard, the term risk
covers bqth aspects. Risks are related either to the project processes or to the project produgt. The risk-
related pijocesses are the following:

— risk identification: determining risks in_the’project;

— risk agsessment: evaluating the probability of occurrence of risk events and the impact of risk events
on the project;

— risk rgsponse development:developing plans for responding to risks;

— risk control: implementing and updating the risk plans.

It is partigularly impertant that these processes and their output are documented.

5.10.1 Rjsk identification

Risks to the—projectprocesses—andproduct-and-themeans—to—determine—when—acceptable limits are
exceeded should be identified. Experience and historical data from previous projects should be used.

Risk identification should be performed at the initiation of the project, at progress evaluations and other
occasions when significant decisions are made.

Risk identification should consider not only risks in cost, time and product but also in areas such as
security, dependability, professional liability, information technology, safety, health and environment,
taking into account applicable current and anticipated statutory or regulatory requirements. It should be
noted that the interactions between different risks need to be considered. Critical and new technologies
should also be identified.
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An identified risk with significant impact should have a person assigned to it with the responsibility,
authority and resources for managing the risk.

5.10.2 Risk assessment

The probability of the occurrence and impact of identified risks should be assessed, taking into account
experience and historical data from previous projects; the criteria and techniques used should be
recorded. A qualitative analysis should always be made and a quantitative analysis should follow

wherever possible.

5.10.3 Risk response development
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purchas

requiren

eliminate, mitigate or transfer risks, decisions to accept risks, and plans to take, g
ities should preferably be based on known technologies or data from past-&xpdg
ucing new risks.

Kk is identified and needs a contingency plan, it should be checked-that there V
effects caused by implementation of the plan.

sions are made in the time schedule or in the budget to cope_with risks, they s
d maintained separately for use if required, such as insurance for product liability.

iously accepted should be identified and the reasons foi accepting them documentg

control

the project, risks should be controlled by amiterative process of risk identificg
ind risk response. The project should be managed taking into account that there a
e should be encouraged to anticipate and-identify further risks and to report them.

y plans should be maintained in a state of readiness for use.

's risk situation should be monitored and reports on risks should be part of

asing-related processes

esses deal withhe purchase, acquisition or procurement of products obtaine
purchasing-related processes are the following:

ng planning and control: identifying and controlling what is to be purchased and wh

nents documentation: compiling commercial conditions and technical requirements;

dvantage
rience to

vill be no

hould be

ed.

ition, risk
e always

progress

d for the

tender;

of the subcontract;

subcontractor evaluation: evaluating and determining which subcontractors should be invited to

subcontracting: issuing invitations to tender, tender evaluation, negotiation, preparation and placing

contract control: ensuring that subcontractors' performance meets contractual requirements.

NOTE 1 As noted in ISO 8402, the term "product” includes service, hardware, processed materials, software or a
combination thereof.
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NOTE 2 For the purposes of this International Standard, and for reference to ISO 9004-1, the organization is the
project organization, and subcontractors supply products to the project organization.

NOTE 3 Guidance, in addition to that given below, can be found in clause 9 of ISO 9004-1:1994.

5.11.1 Purchasing planning and control

Purchasing planning activities should identify and schedule the products to be obtained, taking special
note of items critical to quality, time and cost of the project product.

From the project management point of view, all products are considered to be purchased, whether they

are obta
requirem
house" p
products,

Purchasi
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Sufficient
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plan and
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Purchasing documents should identify scope, product characteristics, appropriate quality n
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Purchasing documents should be reviewed to verify that all requirements are completely spe
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ned from external subcontractors or from the originating organization. In beth
bnts should be the same, but whereas external products are obtained by formal G
roducts would be obtained using internal acquisition procedures and controls. Fo
some of the purchasing procedures described below may be simplified ortnay not

g should be planned so that the interfaces with subcontractors can’be handled by
on.

time should be allowed for the total purchasing process:yThis will include st
n, study of the requirements and contract review by the sulcontractors.

e adequate purchasing control, the purchasing progréss should be compared to the
action taken if needed.

bcumentation of requirements

pnts and associated documentation. Fhey should also include delivery dates for
irements for the right of access.to subcontractor premises. It should be ensur
s requirements are taken into account in the purchasing documents.

ts should be structured—to facilitate accurate, comparable and complete resp
subcontractors.

Valuation of.subcontractors

hation “of* subcontractors should consider all aspects that may impact on the proje
experience, plant capability, delivery times, quality system and financial stability.

cases the
ontract, "in-
I "in-house"
De required.
the project

bcontractor

purchasing

anagement
the product
ed that the

pnses from

cified.

ct, such as

NOTE — For further guidance on subcontractor evaluation, see also ISO 9004-1.

5.11.4 Subcontracting

There should be a procedure for subcontracting and for passing information to the subcontractor about
the projects’ quality policy and quality system if necessary.

In tender evaluation, all deviations from the requirements in a subcontractor’'s proposal should be
identified and taken into account in the evaluation. Deviations proposed for acceptance should be
approved by the same functions or organizations that carried out the original review and approval of the
requirements.
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Evaluation of tenders should be based not only on the price from subcontractors, but also on other
associated costs such as cost of operation, maintenance, licence fees, transport, insurance, customs
duty, exchange rate variation, inspection, quality audit and deviation solution.

Before contracting for the supply of product, the effects on quality of any trade-off among requirements
should be given due consideration.

The contract documents should be checked to ensure that they include the result of any pre-contract

negotiation with the subcontractor.

5.11.5 Co
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Fact-GoRHO!

Contract co
the contrac
requiremen

Contract cq
integration

Regular veififications should be carried out to ensure that the performance of each subcontrac

contract reg
agreed.

Prior to corj
met and feq
6 Learnin

This clause
of a prograr

The originakting organization should establish a system for collecting, storing, updating and

information

The informa
project, incl
validity sho

Before the
define the i

ntrol starts at the placing of the contract or at the time of an agreement in principle
|, such as a letter of intent. A system should be implemented to ensure-that the
s, including due dates and records, are met.
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Just prior to closing the project, the originating organization should carry out documented reviews of
project performance, highlighting experience from the project that can be used by other projects. If
possible, these reviews should involve the customer and other relevant stakeholders.
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TABLE 1 — DESCRIPTION OF PROJECT MANAGEMENT PROCESSES (informative)
PROCESS DESCRIPTION Clause

STRATEGIC PROCESS

Strategic process Setting the direction for the project and managing realization of the 5.2
other project processes.

INTERDEPENDENCY MANAGEMENT PROCESSES

Project initiation and project plan Evaluating customer and other stakeholder requirements, preparing a | 5.3.1

development project plan and initiating other processes.

Interaction management Managing interactions during the project. 5.3.2

Change management Anticipating change and managing it across all processes 533

Closure Closing processes and obtaining feedback. 5.3.4

SCOPE-RELATED PROCESSES

Concept development Defining the broad outlines of what the project product will@o. 5.4.1

Scope deyelopment and control Documenting the characteristics of the project product.iin measuralple 5.4.2
terms and controlling them.

Activity definition Identifying and documenting activities and steps, required to achigve 5.4.3
the project objectives.

Activity cdntrol Controlling the actual work carried out in the project. 5.4.4

TIME-REYATED PROCESSES

Activity dgpendency planning Identifying interrelationships andh\_/the logical interactions and 5.5.1
dependencies among project activities.

Estimatiof of duration Estimating the duration of eaehractivity in connection with the specffic 5.5.2
conditions and with the resgurces required.

Schedule |development Interrelating the project’time objectives, activity dependencies and their | 5.5.3
durations as the framework for developing general and detailed
schedules.

Schedulecontrol Controlling the-yealisation of the project activities, for confirming the | 5.5.4
proposed-schédule or for taking adequate actions for recovering fr¢m
delays:

COST-RHLATED PROCESSES

Cost estimation Developing cost estimates for the project. 5.6.1

Budgeting Using results from cost estimation to produce the project budget. 5.6.2

Cost contfol Controlling costs and deviations from the project budget. 5.6.3

RESOUR(CE-RELATED PROCESSES

Resource|planning Identifying, estimating, scheduling and allocating all relevant resourcgs. 5.7.1

Resource|control Comparing actual usage against resource plans and taking action| if 5.7.2
needed.

PERSONNEL-RELATED PROCESSES

Organizatjonal structure definition Defining a project organizational structure tailored to suit the projgect | 5.8.1
needs including identifying roles in the project and defining auth0||ity
and TeESponsititity-

Staff allocation Selecting and assigning sufficient personnel with appropriate 5.8.2
competence to suit the project needs.

Team development Developing individual and team skills and ability to enhance project 5.8.3
performance.

COMMUNICATION-RELATED PROCESSES

Communication planning Planning the information and communication systems of the project. 5.9.1

Information management Making necessary information available to project organization 5.9.2
members and other stakeholders.

Communication control Controlling communication in accordance with the planned 5.9.3
communication system.
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RISK-RELATED PROCESSES

Risk identification Determining risks in the project. 5.10.1

Risk estimation Evaluating the probability of occurrence of risk events and the impact | 5.10.2
of risk events on the project.

Risk response development Developing plans for responding to risks. 5.10.3

Risk control Implementing and updating the risk plans. 5.10.4

PURCHASING-RELATED PROCESSES

Purchasing planning and control Identifying and controlling what is to be purchased and when. 5.11.1

Documentation of requirements Compiling commercial conditions and technical requirements. 5.11.2

Evaluation of subcontractors Evaluating and determining which subcontractors should be invited to | 5.11.3
cupp=y pludut.,tc.

Subcontracting Issuing invitations to tender, tender evaluation, negotiation, preparation|| 5.11.4
and placing of the subcontract.

Contract congrol Ensuring that subcontractors' performance meets eontractuall| 5.11.5
requirements.
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