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ForewordISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO member bodies). The work of preparing International Standards is normally carried out through ISO technical committees. Each member body interested in a subject for which a technical committee has been established has the right to be represented on that committee. International organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. The procedures used to develop this document and those intended for its further maintenance are described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types of ISO documents should be noted. This document was drafted in accordance with the editorial rules of the ISO/IEC Directives, Part 2 (see www .iso .org/ directives).Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any patent rights identified during the development of the document will be in the Introduction and/or on the ISO list of patent declarations received (see www .iso .org/ patents).Any trade name used in this document is information given for the convenience of users and does not constitute an endorsement. For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions related to conformity assessment, as well as information about ISO's adherence to the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www .iso .org/ 
iso/ foreword .html.This document was prepared by Technical Committee ISO/TC 258, Project, programme and portfolio 
management.This first edition of ISO 21502, together with ISO 21500:—1), cancels and replaces ISO 21500:2012, which has been technically revised. The main changes compared with ISO 21500:2012 are as follows:a) the concept of project management has been expanded to include project-related oversight and direction activities of the sponsoring organization;b) information about how projects can deliver outcomes and enable the realization of benefits has been added;c) consideration of the organizational context of projects has been added;d) descriptions of additional project roles and responsibilities have been added;e) new topics have been added, such as creating a project environment that is conducive to success, project life cycles, decision points and gates, and additional project practices, such as benefits management and change control, to reflect current practices in project management;f) pre- and post-project activities have been added;g) the format has been changed from process-based to practices and narrative-based (see Annex A for details).Any feedback or questions on this document should be directed to the user’s national standards body. A complete listing of these bodies can be found at www  .iso  .org/ members  .html.

1)  Under preparation. Stage at the time of publication: ISO/DIS 21500:2020.
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IntroductionThis document provides guidance on concepts and practices for project management that are important for and have an impact on a project’s successful delivery.The target readership for this document includes, but is not limited to:a) executive and senior management, to provide a better understanding of project management and to help them to give appropriate support and guidance to project managers and those individuals working on projects;b) individuals involved in the governance, direction, assurance, audit and management of projects, such as project sponsors, project boards, auditors and project managers;c) project managers and project team members, to have a common basis upon which to understand, conduct, compare, evaluate and communicate the practices used on their project;d) developers of national or organizational project management standards, processes and methods.In addition, this document can also be useful to individuals involved in supporting:— the governance, direction and management of portfolios and programmes;— project teams, programme and project offices or similar organizational structures;— the academic study of project, programme and portfolio management;— functions related to the management of projects, such as finance, accounting, human resource management, procurement and legal.
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Project, programme and portfolio management — 
Guidance on project management

1 ScopeThis document gives guidelines for project management. It is applicable to any organization, including public, private and charitable, as well as to any type of project, regardless of purpose, delivery approaches, life cycle model used, complexity, size, cost or duration.NOTE Delivery approach can be any method or process suited to the type of outputs, such as predictive, incremental, iterative, adaptive or hybrid, including agile approaches.This document provides high-level descriptions of practices that are considered to work well and produce good results within the context of project management. This document does not provide guidance on the management of programmes or portfolios. Topics relating to general management are addressed only within the context of project management.
2 Normative referencesThere are no normative references in this document.
3	 Terms	and	definitionsFor the purposes of this document, the following terms and definitions apply.ISO and IEC maintain terminological databases for use in standardization at the following addresses:— ISO Online browsing platform: available at https:// www .iso .org/ obp— IEC Electropedia: available at http:// www .electropedia .org/ 

3.1
baselinereference basis for comparison against which performance is monitored and controlled[SOURCE: ISO/TR 21506:2018, 3.5]
3.2
benefitcreated advantage, value or other positive effect[SOURCE: ISO/TR 21506:2018, 3.6]
3.3
business casedocumented justification to support decision making about the commitment to a project (3.20), 
programme (3.18) or portfolio (3.15)[SOURCE: ISO/TR 21506:2018, 3.8]
3.4
change requestdocumentation that defines a proposed alteration to a project (3.20)[SOURCE: ISO/TR 21506:2018, 3.10]

INTERNATIONAL STANDARD ISO 21502:2020(E)
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3.5
configuration	managementapplication of procedures to control (3.6), correlate and maintain documentation, specifications and physical attributes[SOURCE: ISO/TR 21506:2018, 3.12]
3.6
controlcomparison of actual performance with planned performance, analysing variances and taking appropriate corrective and preventive action (3.17) as needed[SOURCE: ISO/TR 21506:2018, 3.13]
3.7
corrective actiondirection and activity for modifying the performance of work to bring performance in line with a plan[SOURCE: ISO/TR 21506:2018, 3.15]
3.8
critical pathsequence of activities that determine the earliest possible completion date for a project (3.20) or phase[SOURCE: ISO/TR 21506:2018, 3.18]
3.9
deliverableunique and verifiable element that is required to be produced by a project (3.20)[SOURCE: ISO/TR 21506:2018, 3.19, modified — The words “tangible or intangible outcome of a planned activity” have been replaced by “element that is required to be produced by a project”.]
3.10
governanceprinciples, policies and framework by which an organization is directed and controlled[SOURCE: ISO/TR 21506:2018, 3.25]
3.11
issueevent that arises during a project (3.20) requiring resolution for the project to proceed
3.12
opportunityrisk occurrence that would have a favourable impact[SOURCE: ISO/TR 21506:2018, 3.36]
3.13
outcomechange resulting from the use of the output (3.14) from a project (3.20)

3.14
outputaggregated tangible or intangible deliverables (3.9) that form the project (3.20) result
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3.15
portfolio
collection of portfolio components (3.16) grouped together to facilitate their management to meet strategic objectives[SOURCE: ISO/TR 21506:2018, 3.42]
3.16
portfolio component
project (3.20), programme (3.18), portfolio (3.15) or other related work[SOURCE: ISO/TR 21506:2018, 3.43]
3.17
preventive actionaction to eliminate the cause of a potential nonconformity or other potential undesirable situationNote 1 to entry: Preventive action is taken to prevent occurrence whereas corrective action (3.7) is taken to 
prevent recurrence.[SOURCE: ISO 9000:2015, 3.12.1, modified — The original Note 1 to entry has been deleted.]
3.18
programme
group of programme components (3.19) managed in a coordinated way to realize benefits (3.2)[SOURCE: ISO/TR 21506:2018, 3.50]
3.19
programme component
project (3.20), programme (3.18) or other related work[SOURCE: ISO/TR 21506:2018, 3.52]
3.20
projecttemporary endeavour to achieve one or more defined objectives[SOURCE: ISO/TR 21506:2018, 3.59, modified — The words “created to produce agreed deliverables” have been replaced by “to achieve one or more defined objectives”.]
3.21
project assuranceplanned and systematic actions necessary to provide confidence to the sponsoring organization and project sponsor (3.26) that a project (3.20) is likely to achieve its objectives
3.22
project governanceprinciples, policies and procedures by which a project (3.20) is authorized and directed to accomplish agreed objectives[SOURCE: ISO/TR 21506:2018, 3.60]
3.23
project life cycledefined set of phases from the start to the end of a project (3.20)
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3.24
project managementcoordinated activities to direct and control (3.6) the accomplishment of agreed objectives[SOURCE: ISO/TR 21506:2018, 3.61, modified — The word “deliverables” has been replaced by “objectives”.]
3.25
project scopeauthorized work to accomplish agreed objectives[SOURCE: ISO/TR 21506:2018, 3.65, modified — The word “deliverables” has been replaced by “objectives”.]
3.26
sponsorperson responsible for obtaining the resources and executive decisions to enable success[SOURCE: ISO/TR 21506:2018, 3.78]
3.27
stakeholderperson, group or organization that has interests in, or can affect, be affected by, or perceive itself to be affected by, any aspect of a project (3.20), programme (3.18) or portfolio (3.15)[SOURCE: ISO/TR 21506:2018, 3.79]
3.28
threatrisk occurrence that would have a negative impact[SOURCE: ISO/TR 21506:2018, 3.83]
3.29
work breakdown structuredecomposition of the defined scope of a project (3.20) or programme (3.18) into progressively lower levels consisting of elements of work[SOURCE: ISO/TR 21506:2018, 3.87]
3.30
work packagegroup of activities that have a defined scope, deliverable (3.9), timescale and cost
4 Project management concepts

4.1 Overview

4.1.1 GeneralClause 4 describes the concepts relating to project management which are drawn on when undertaking the practices described in Clauses 6 and 7. Figure 1 illustrates a context and environment within which a project can exist. A project can be stand-alone or part of a programme or portfolio (see 4.2.5), and can cross boundaries within an organization and between organizations. The organizational strategy should be used to identify, document and evaluate opportunities threats, weaknesses and strengths, which can help inform future action. Selected opportunities and threats can be further examined and justified in a business case. A business case can result in one or more projects being initiated. The outputs from projects are expected to deliver outcomes, which should realize benefits for the sponsoring organizations, as well as for internal or external stakeholders.
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NOTE The dashed lines of the operations box indicate that operations can stretch into projects, programmes and portfolios (the dashed lines can be referred to as “other related work”).
Figure 1 — An example of project management within the context of the governance and 

management of programmes and portfolios

4.1.2 ProjectsOrganizations undertake work to achieve specific objectives. Generally, this work can be categorized as either operations or projects. Operations and projects differ in that:a) projects are temporary and focus on retaining or adding value or capability, for a sponsoring organization, stakeholder or customer;b) operations are performed through ongoing activities and can be focused on sustaining the organization, such as through the delivery of repeatable products and services.A project’s objective can be fulfilled by a combination of deliverables, outputs, outcomes and benefits, depending on the project’s context (see 4.2) and direction provided through governance (see 4.3). A project’s objective should contribute to outcomes and realization of benefits for stakeholders, including the sponsoring organization, other internal and external organization stakeholders, customers and their stakeholders. Although many projects have similar features, each project is unique. Differences among projects can occur in factors such as, but not limited to:— objectives;— context;— outcomes desired;
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— outputs provided;— stakeholders impacted;— resources used;— complexity;— constraints (see 4.2.4);— processes or methods used.
4.1.3 Project managementProject management integrates the practices included in this document to direct, initiate, plan, monitor, control and close the project, manage the resources assigned to the project and motivate those individuals involved in the project to achieve the project’s objectives. Project management should be performed through a set of processes and methods that should be designed as a system and should include practices necessary for a specific project as described in this document.
4.2 Context

4.2.1 Impact of a project’s context

4.2.1.1 GeneralThe context of a project can impact a project’s performance and likelihood of success. The project team should consider factors both within and outside the organization.
4.2.1.2 Factors within the organizationFactors within the organization, such as strategy, technology, general and project management maturity, resource availability, and organizational culture and structure, can have an impact on a project’s success. A relationship exists between a project and its context that should be considered when tailoring the project management approach, developing the business case, conducting feasibility studies and designing for the transition to operations and customers, where applicable.
4.2.1.3 Factors outside the organizationFactors outside the organization can include, but are not limited to, socio-economic, geographical, political, regulatory, technological and ecological factors. These factors can have an impact on the project by imposing requirements or constraints or by introducing risks that affect the project. Although these factors are often beyond the power or capability of the project sponsor or project manager to control or influence, these factors should still be considered and planned for when directing, justifying 
(see 4.3.2), initiating, planning, monitoring, controlling and closing the project.
4.2.2 Organizational strategy and projectsOrganizations often establish their overall strategy based on their vision, mission, values, policies and factors internal and external to the organization. Projects can be a means to achieving strategic objectives. Potential outputs and outcomes should be considered when identifying organizational opportunities and threats. The creation of value from undertaking projects is illustrated in Figure 2. Positive value is created when the benefits enabled by the project exceed the investment of resources. The created value can be tangible or intangible.

 

6 © ISO 2020 – All rights reserved

“H
ak C

ip
ta IS

O
 C

en
tral S

ecretariat, C
o

p
y stan

d
ar in

i d
ib

u
at o

leh
 B

S
N

 u
n

tu
k P

T
. W

askita K
arya (P

E
R

S
E

R
O

) T
b

k d
ib

aw
ah

 lisen
si IS

O
 C

en
tral S

ecretariat”



 

ISO 21502:2020(E)

Figure 2 — An example of value creation through projects and programmes

4.2.3 Customer and supplier perspectiveProjects can be undertaken from two perspectives:a) customer or sponsoring organization: the organization owns the requirements and can either undertake the work or contract some or all the work to a supplier organization;b) supplier or contractor organization: the organization provides, as a core basis or part of their business, a service or product to other organizations.EXAMPLE 1 Examples of a service or product delivered by a supplier or contractor, as a project for revenue, can include the construction of roads, airports, railways and information technology systems.In most cases, the supplier’s project scope is a portion of the customer’s project scope. Each party to a contract should look after its organizational interests in the project and have its justification for undertaking the project. The customer–supplier relationship can be confusing as, for some projects, this relationship can be both inter-organizational and intra-organizational. In such cases, the supplier’s role is carried out in part by an outside contractor or supplier for a customer that is from another department or section within the same organization.EXAMPLE 2 An organization’s information technology department can undertake a software upgrade using contracted resources or partners for the manufacturing department. In these situations, supplier–customer roles can be multidimensional.The parties to the contract should determine:— how project governance (see 4.3) should operate on both sides of, and across, a contractual boundary;— the structure of the organization’s project management team (see 4.5.1);— the appropriate people to be involved in the project;
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— working practices to be adopted in relation to the project life cycle, as necessary for delivery.
4.2.4 Project constraintsThe outputs and outcomes of the project should be achieved within an identified set of constraints, such as, but not limited to:a) the duration or target date for completing the project;b) the availability of organizational funding;c) the approved and allocated budget;d) the availability of the project resources, such as people with appropriate skills, facilities, equipment, materials, infrastructure, tools and other resources required to carry out the project’s activities related to the requirements of the project;e) factors related to the health and safety of personnel;f) security;g) an acceptable level of risk;h) the potential social, environmental and ecological impact of the project and its outputs;i) laws, rules and other governmental requirements;j) minimum quality standards.Constraints are often interrelated, such that a change in one constraint can affect one or more of the other constraints. For this reason, the effect of these constraints should be understood, balanced and periodically reviewed.Agreement should be sought among the project’s key stakeholders, especially decision-makers, on the project’s constraints and their relative priority to form a solid foundation for decisions and subsequent actions intended to foster success.
4.2.5 Projects as stand-alone, part of a programme or part of a portfolioProjects can be organized as components of programmes or portfolios or can be stand-alone (see ISO 21503 and ISO 21504). See Figure 3 for examples of how projects relate to other components.The fundamentals of project management are the same in all situations, but a typical difference is how the project governance works, in particular the level of reporting and decision-making. If a project is part of a programme or portfolio, its objectives and governance should be aligned with the governance of that programme or portfolio (see 4.3).

Figure 3 — An example of relationships between portfolios, programmes and projects
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4.3 Project governance

4.3.1 Governance frameworkProject governance should include the principles, policies and frameworks by which an organization directs, authorizes and controls the project based on an agreed business case. Governance should provide oversight on subjects, such as:a) policies, processes and methods to be used to undertake the activities and practices defined in this document;b) management frameworks, including a project life cycle (see 4.4);c) roles and responsibilities, including limits of authority for decision-making (see 4.5).The responsibility for maintaining project governance is usually assigned by the governing body of the sponsoring organization to the project sponsor (see 4.5.4) or project board (see 4.5.3).Project governance should be an integrated part of the sponsoring organization’s overall governance framework.
4.3.2 Business caseThe business case provides a foundation for project governance. A business case should be used to justify the undertaking and continuation of a project and should as a minimum include or reference:a) objectives to be achieved;b) strategic alignment and potential benefits to be realized;c) defined metrics to evaluate the value being created;d) the organization’s acceptable level of risk;e) budget, schedule and quality requirements;f) potential business and disruption to other organizational operations;g) stakeholder engagement and relationship management;h) human and material resource use;i) skills, knowledge and capabilities required;j) targeted scope;k) presentation of scenarios;l) proposed management approach;m) ability to sustain business and organizational activities through change.
4.4 Project life cycleThe following should be considered when defining a project’s life cycle:a) organizational and project governance;b) risks;c) control factors;d) the nature or characteristics of the project;
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e) other organizational and environmental factors.The number and names of a project’s phases depend upon the type of project being undertaken, desired governance, and the anticipated risk. The phases can reflect the delivery approach being taken, such as predictive, iterative, incremental, adaptive or a hybrid of approaches. Management methods often use different words to denote phases, such as “stage”, “iteration” and “release”.The phases should have a defined start and end. Each phase of the project life cycle should have specific milestones that relate to the decisions, key deliverables, outputs or outcomes. Each phase should be preceded by a decision point. These decision points, often referred to as “gates”, are essential aspects of project governance. The criteria to be met to authorize the start of a phase should be defined but can vary depending on the organizational environment, the specific life cycle being used and the established project governance. In some cases, phases can overlap.The decision points and phases, as illustrated in Figure 4, should be defined and can vary depending on the organizational and external environments, funding, benefits required, risk and constraints. Figure 4 further illustrates the linkages between the project life cycle, integrated project management practices (see Clause 6) and the management practices for a project (see Clause 7).

NOTE 1 In some cases, phases can overlap.NOTE 2 Phases are sometimes referred to as “stages”.
Figure 4 — Relationship between project life cycle, integrated project management practices 

and management practices for a project

4.5 Project organization and roles

4.5.1 Project organizationThe project organization is a temporary structure that defines roles, responsibilities and authorities in the project. Individuals are assigned by names to specific roles in the project organization. The project organization should:a) specify clear reporting lines;
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b) be approved by the project sponsor or project board;c) be communicated to everyone involved in the project.Design of the project organization can be dependent on the project’s context (see 4.2), the organizational 
environment (see 4.4) and the stakeholders (see 4.5.10).The project organization should be defined in sufficient detail for each individual to understand their role and responsibilities, and the roles and responsibilities of those individuals with whom they work. Responsibilities should be mutually consistent and traceable throughout the project. The design and implementation of project organizations should also consider the informal aspects of project management, such as the culture of the organization and motivation and co-ordination of project team members, as well as levels of interpersonal skills and behaviours.An example structure of the project organization is shown in Figure 5. Relationships among roles within the project organization should be defined and can be managed as described in 7.5.

NOTE 1 When a project board exists, the reporting line can change to suit governance arrangements.NOTE 2 A project office does not always exist in all organizations.
Figure 5 — An example of a project organization structureAn individual may fulfil more than one role, but the individual undertaking the project sponsor role should not also undertake the project manager, work package leader or project team member roles, due to the possibility of conflicting interests.The project organization can also include the customers or customer representatives, as well as the suppliers or contractors, as described in 4.2.3. The project organization can change throughout the project life cycle, especially between phases, according to specific works to be accomplished and 

competencies needed.Roles and responsibilities of the project organization are detailed in 4.5.2 to 4.5.11.
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4.5.2 Sponsoring organizationThe sponsoring organization acts as a higher-level authority and should provide direction and resources to the project board or the project sponsor, address escalated risk and issues and make or refer decisions that are above the delegated authority of the project board or the project sponsor. The project sponsor can represent the sponsoring organization and therefore may not have a higher-level authority to whom to escalate risks and issues, or from whom to seek direction. The representative of the sponsoring organization, the actual person or body undertaking this role depends on the project’s context. For example:a) for a project within a portfolio, the higher-level authority can be the portfolio manager or director;b) for a project within a programme, the higher-level authority can be the programme manager.NOTE For the integrated project management practices associated with the sponsoring organization, see 
6.2, 6.3 and 6.9.

4.5.3 Project boardThe project board, if needed, should contribute to the project by providing direction and guidance to the project sponsor (see Figure 5). The role of a project board can differ from organization to organization and project to project, in regard to its authority relative to the project sponsor. For example, a project board can include:a) either a governance body, representing the higher-level authority to which the project sponsor is accountable;b) or a board, chaired by the project sponsor, which provides the sponsor with senior-level advice.The project board should:— monitor the project’s progress and outlook to confirm that the interests of the organization are being served;— provide a forum for assisting with strategic decisions and removing obstacles, and for resolving issues.If a project is a joint undertaking among two or more organizations, a project board can include representatives from each organization (see ISO 21505).NOTE Commonly used terms for project boards include, but are not limited to, “project steering group”, “project steering board”, “project steering committee” or “governance committee”.
4.5.4 Project sponsorThe project sponsor is accountable to a defined higher-level authority for achieving the project’s objectives, delivering the required outputs and outcomes, and realizing the required benefits.The project sponsor should own or champion the business case, and should be accountable for project governance, including audits, reviews and assurance (see ISO 21505). Additionally, the project sponsor’s responsibilities should include, but are not limited to:a) validating that the project is justified throughout its life cycle;b) confirming that the project manager and team are skilled and competent to carry out the assigned work;c) providing the project manager with decisions, direction, advice and context to enable the stated business need defined in the business case to be met within the project’s or organization’s acceptable level of risk;d) confirming that the organization is prepared for and is committed to the organizational or societal change and that the change occurs (see 7.14);
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e) addressing escalated issues and risks;f) engaging key stakeholders;g) making decisions within their delegated authority;h) escalating risks and issues beyond their delegated authority to the higher-level authority;i) setting the cultural and ethical tone for the project.A project sponsor is often a member of the project board and represents the project board’s interests and positions on routine or pre-agreed project management activities. In some circumstances, individuals can support the project sponsor or can act on behalf of the project sponsor for a defined set of responsibilities. In such cases, the division of responsibilities should be defined in the project organization.NOTE 1 Commonly used terms for project sponsor include “project executive”, “project owner”, “product owner representative” and “senior responsible owner” (see Figure 5).NOTE 2 For the integrated project management practices associated with a project sponsor, see 6.4.

4.5.5 Project assuranceWhile the project sponsor is accountable for audits, reviews and assurance (see 4.5.4), these activities may be assigned to one or more persons who are independent of the project manager and team, and who act on behalf of the project sponsor.
4.5.6 Project managerThe project manager is accountable to the project sponsor or project board for completing the project’s defined scope, and for leading and managing the project team. The project manager’s other activities may include, but are not limited to:a) establishing the management approach in alignment with the agreed governance approach;b) motivating the project team;c) providing day-to-day supervision and leadership;d) defining the approach, responsibilities, scope of work and targets for the team;e) monitoring, forecasting and reporting overall progress against the project plan (see 7.2 and 7.15);f) managing risks (see 7.8) and issues (see 7.9);g) controlling and managing project changes (see 7.10);h) managing supplier performance as defined in relevant contracts (see 7.17);i) ensuring stakeholder engagement (see 7.12) and communication (see 7.13) takes place as planned;j) validating the deliverables and outcomes provided by the project.The project manager can be assisted by a project management team, with members undertaking specific roles, such as scheduling, cost control and quality assurance.NOTE For the integrated project management practices associated with a project manager, see 6.5, 6.6 and 6.8.
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4.5.7	 Project	officeA project office, if required, should have its role, responsibilities and reporting line defined. Project offices can perform a wide variety of activities supporting the project manager and team, including, but 
not limited to:a) analysis;b) defining and administering governance;c) standardizing project methods and processes;d) project management training;e) planning and monitoring;f) information management;g) providing administrative support.In addition, a project office can support several projects, be combined with a programme or portfolio management office, or perform functions as the programme or portfolio management office.Project offices can support roles other than the project manager, such as the project sponsor, project board or other positions within the project team. A project office can support organizations in improving their project management maturity, acting in the role of competence centre or centre of excellence of project management.NOTE A project office can be referred to as a “project management office”, a “project support office” or another organizationally approved term.
4.5.8 Work package leaderA work package leader is accountable to the project manager for leading, managing and delivering the assigned outputs or outcomes, as defined in a work package. The work package leader or team leader can be part of the sponsoring organization or from a third-party organization, such as a contractor. The work package leader’s responsibilities include, but are not limited to:a) confirming work packages are completed to the required quality, on schedule and on budget;b) contributing to and reviewing significant management documentation;c) planning, monitoring, forecasting and reporting overall progress against the work package plan;d) managing the resolution of risks and issues, and escalating any that exceed the level of decision authority;e) controlling changes to the work scope and requesting authorization for those changes that are outside their authority;f) managing and optimizing the use of resources;g) handing over final outputs to the project team or project manager.NOTE 1 The project manager can assume the role of a work package leader.NOTE 2 For the integrated project management practices associated with a work package leader, see 6.7.

4.5.9 Project team membersThe project team members perform project activities and are accountable to a work package leader or the project manager for the completion of their assigned activities and the resulting deliverables.
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4.5.10 Project stakeholdersProject stakeholders are persons, groups or organizations that have interests in, can affect, be affected by, or perceive themselves to be affected by any aspect of the project (see Figure 6). Project stakeholders can be internal or external to the project and the organization.

Figure 6 — An example of potential project stakeholders

4.5.11 Other rolesOther roles should be defined to suit the needs of the work required, such as for those managing the development of outputs. Examples include roles relating to agile delivery, service and operations management, organizational and societal change, communications and various engineering disciplines.
4.6 Competencies of project personnelProject management competencies can be categorized into, but are not limited to:a) technical competencies, for directing, managing, planning and delivering a project in a structured way, including the concepts and practices defined in this document;b) behavioural competencies, associated with personal relationships, such as but not limited to, leadership, team building, people management, coaching, negotiation and conflict management;c) business and other competencies related to the management of the project within the organizational, contractual and external environment.Project team members not participating in the management of the project should be competent in a relevant area, enabling them to be capable of performing their assigned roles and responsibilities.A gap between the required and available competencies should be considered as either a constraint or risk to the project. A gap should be reviewed and mitigated. Competencies and skills can be improved or increased through continuing personal and professional development.
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5 Prerequisites for formalizing project management

5.1 OverviewAll organizations carry out project work formally or informally. There are various prerequisites that an organization should consider before establishing an environment for implementing, maintaining and improving project management. This environment is sometimes referred to as the “project environment” or the “project management environment”. The project management environment can vary from one organization to another.Before starting to formalize project management in an organization, the following items should be assessed:a) the types, size, frequency and complexity of current and future projects;b) positive versus negative impact on the organization, including the impacts on the strategic objectives, vision, mission and other organizational considerations;c) preparing the organization for the implementation of project management, including human resource requirements and necessary organizational structure, systems and process changes;d) impacts on customers and other stakeholders.
5.2 Considerations for implementing project managementDepending on the scale and complexity of the organizational or societal changes being made, the implementation of formal project management in an organization should be managed as a project, programme or part of a portfolio. When considering the implementation of a formal project management approach, an organization should consider, but not be limited to, the following factors:a) identified needs for and benefits of formal project management;b) ability to integrate and align other related work with strategic and business objectives;c) capacity to absorb necessary changes within the organizational governance, structure and culture;d) resource capacity of the organization to incorporate the change, including, but not limited to, human resources and budget;e) potential impacts on both internal and external stakeholders;f) ability to work across organizational boundaries;g) availability of required competencies to implement the approach for future projects;h) impacts on budgets, identified risks, schedules and requirements of ongoing and planned activities of the organization.The business case justifying the implementation of formal project management should conform to the 
guidelines provided in 4.3.2.

5.3  Continuous improvement of the project management environmentExecutive and senior management should facilitate an environment and culture of continuous improvement that seeks to verify and sustain the ongoing suitability, adequacy, effectiveness and efficiency of project management within the organization. Activities should be undertaken, when needed, to facilitate continuous improvement and should include, but not be limited to:a) the establishment of an evaluation process for the organization’s project management framework with an emphasis on verifying alignment to the organization’s strategy, business and operational objectives, and the extent to which lessons are being learned and implemented;
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b) the evaluation of the effectiveness of the project management framework and governance;c) the implementation of identified and agreed improvements;d) the determination and prioritization of improvements and adjustments to be implemented;e) the collection and implementation of lessons learned for the benefit of current and future projects;f) the development of project management skills for staff through education, training and mentoring.Project management progress evaluations can also provide information to the organization for the continuous improvement of project management frameworks, methods and techniques, and can be used in conjunction with the framework identified in 5.4.A timeline and an approach should be established by senior management, a quality assurance function or a project office (see 4.5.7), for the periodic evaluation, which should:— facilitate the continuous development of project management processes, methods and techniques, and provide for regular assessments of project management maturity within the organization;— include communication to those affected by any changes as to how project management is to be conducted in the organization.Project sponsors, project managers and their teams should be consulted as part of any evaluation.
5.4 Alignment with organizational processes and systemsThe governance framework for projects should be aligned with other organizational processes and systems, including but not limited to:a) organizational governance;b) performance reporting;c) applicable procedures and relevant delivery approaches;d) risk management;e) portfolio and programme management;f) investment and financial management;g) business analysis, strategic and operational planning;h) information and documentation management;i) quality management.When aligning project management practices and systems, the following should also be considered:— functional and physical organizational or other prevailing structures;— conflicting procedures, processes, plans and systems;— communication methods and cycles;— technology availability and access;— the context of operations of the organization;— balancing and optimizing the social, economic and environmental characteristics;— administrative and authorization systems;
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— sustainability and oversight requirements.
6 Integrated project management practices

6.1 OverviewIntegrated project management practices should cover the practices to be used when undertaking a project from the pre-project activities, which are accomplished leading up to the decision to initiate the project, through the planning and controlling activities to the post-project activities. This clause identifies the recommended project management practices that should be used when undertaking a project, individual phases and other project activities or groups of activities. The practices in this clause draw on the concepts described in Clause 4.Integration and tailoring of selected project management practices, identified in Clause 7, into a cohesive approach for managing project work can be a key to project success. The purpose of these integrated project management practices is to enable the project organization to:a) achieve the project’s objectives;b) define and manage the scope of the project within the constraints, while considering the risks and resource needs;c) obtain support from each participating and performing organization, including commitment from resource owners, funders, suppliers, customers, users and other stakeholders.Managing a project should include an integrated approach that considers items such as the various roles, disciplines, competencies and organizational and environmental factors that influence the project’s success. Integrated project management practices should be aligned and connected with other practices, as shown in Figure 4.The project management approach should be tailored and applied considering the organization’s needs, level of prevailing risk, the competence of those individuals involved and other project-specific considerations. Tailoring and applying the practices in Clauses 6 and 7 should be undertaken in accordance with the relevant organizational policies. Conflicts between organizational policies and project management practices should be resolved in consultation with the project sponsor.The integrated project management practices are shown in Figure 7 and include the pre- and post-project activities. The relationships among the activities and the associated roles (see 4.5). Subclauses 6.2 to 6.9 describe each practice in detail.
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Figure 7 — A view of integrated project management practices, relationships and associated roles

6.2 Pre-project activitiesThe purpose of the pre-project activities is for the sponsoring organization to verify the project is worth starting. The pre-project activities are those activities that should be accomplished leading up to a decision to initiate a project. Identified needs and opportunities, resulting from the organizational strategy or business requirements, should be evaluated to enable senior management, such as organizational management, portfolio management or programme management, to identify potential projects that can transform some or all these needs and opportunities into realized benefits. These needs and opportunities can address, for example, a new market demand, a current organizational need or a new legal requirement. The needs and opportunities should be evaluated (see 4.3.2) before formal authorization to initiate a new project.The project’s objectives, benefits, rationale and investment should be justified and documented in sufficient detail to enable a decision to be made on whether to initiate a project. Such documentation can be used to enable the prioritization of needs and opportunities. This prioritization can relate to:a) some aspect of the organization’s strategy or business plan;b) higher-level programme or portfolio needs;
c) customer’s needs.The purpose of such justification is to obtain organizational commitment and authorization for investment in the selected project together with an understanding of the constraints, risks and assumptions.NOTE The justification for initiating the project can be defined in documents such as terms of reference, a brief, a proposal or a preliminary business case (see 4.3.2).An evaluation should be undertaken to determine if the project should be undertaken at the organization, portfolio or programme level. Such an evaluation should be based on multiple criteria, such as quantitative, qualitative and financial criteria, alignment to organizational strategy, sustainability and social and environmental impact. Criteria are likely to differ among different organizations, portfolios, programmes and projects, depending on the context.
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Prior to authorizing the initiation of the project, the sponsoring organization should:— identify the project sponsor and the project manager, and define their initial responsibilities and authorities;— define initial governance arrangements;— determine whether the organization has resources and funding for the whole project, or at least for the first phase and believes it can secure the additional funding for the rest of the project.
6.3 Overseeing a projectThe purpose of overseeing a project is for the sponsoring organization to be satisfied that the project team remains able to achieve the project’s objectives, the project still meets the organization’s needs and stakeholder expectations, and that risks are at an acceptable level.This oversight can be done through:a) involvement in key decisions;b) periodic reporting;c) assurance reviews and audits;d) ad hoc escalations and interventions.While many higher-level decisions can be delegated to the project sponsor, it is often more appropriate for higher-level management within the sponsoring organization to retain some decisions. Decisions affected by factors outside the project, such as economy, social and environmental sustainability and availability of funds or resources, can only be made at a higher-level, due to their impact on other projects and work. The sponsoring organization should keep the project sponsor updated on the project’s wider context, providing guidance and direction, as needed or when requested. The sponsoring organization should enable the project sponsor to have sufficient time to carry out their responsibilities effectively.
NOTE See 4.5.2 for the sponsoring organization’s role concerning overseeing a project.
6.4 Directing a projectThe purpose of directing a project is to enable the project to continue to be relevant and justifiable in the organizational context.The project sponsor, supported or overseen by the project board, should confirm that:a) an organizational need is being addressed, the vision and objectives are being communicated with strategic assumptions, and criteria have been set for measuring the project’s success;b) there is ongoing justification for the project and the business case is being updated, if required by the organizational governance;c) the solution, in terms of outputs, outcomes and expected benefits, is likely to meet the needs of the organization;d) appropriate and competent resources are being used;e) work is terminated when the organizational justification is no longer supported.
NOTE See 4.5.4 and 4.5.3 for the project sponsor’s and project board’s role concerning directing a project.
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6.5 Initiating a project

6.5.1 OverviewThe purpose of initiating a project is to plan the project, define the project organization, mobilize the project team, define project governance and management, identify stakeholders and verify the project is justified. Lessons learned from previous, relevant projects should be considered. The activities can be iterative, until an acceptable solution and plan is developed and can be further iterated in subsequent phases of the project.NOTE 1 “Initiating a project” can also be referred to as “starting a project” or “project initiation”.
NOTE 2 See 4.5.6 for the project manager’s role concerning initiating a project.
6.5.2 Project team mobilizationThe project manager should mobilize the team, facilities, equipment and other resources required to undertake the project. The project team should understand their roles and the project’s requirements, assumptions, constraints and potential risks. Project work should be undertaken in cross-functional teams and assigned to individuals who are competent to accomplish the role and have the capacity to deliver the expected results. See 7.5 for further information.
6.5.3 Project governance and management approachThe governance and management framework should be defined to provide direction and working methods to those individuals involved in the project. Governance and management frameworks, as well as controls, should be proportionate and appropriate to the work to be done and its expected degree of complexity.The project manager, in consultation with the project sponsor should define the way in which the project is to be initiated, directed, monitored, controlled and closed, while conforming to the governance requirements (see 4.3). Typically, this should include:a) project life cycle (see 4.4);b) project organization, roles and responsibilities (see 4.5);c) processes and methods for undertaking the management activities described in Clauses 6 and 7;d) processes and methods for delivering the project’s outputs and outcomes (see 6.7).The project management approach can be described in a single document, a single overarching document with a set of subsidiary documents or a set of subsidiary documents covering specific practices, such as a risk or quality management plan (see ISO 21505).NOTE The names of documents describing the management approach can differ. Example names include “project management plan”, “project initiation documentation”, “project definition document”, “project implementation plan”, “project charter” and “project terms of reference”. Subsidiary documents for specific project management practices are sometimes referred to as “management plans”, e.g. “risk management plan or strategy”, “quality management plan or strategy”, “scope management plan or strategy”.
6.5.4	 Initial	project	justificationThe initial justification for the project should build on the rationale in the preliminary justification from the pre-project activities (see 6.2). This justification should be documented in a business case (see 4.3.2). The business case can be developed over a number of project phases as work progresses and should be updated to reflect significant changes in the project’s context and scope.The business case should demonstrate the fit to the organization’s strategy, financial viability, commercial viability and practicality of delivery within an acceptable level of risk. Alternative options 
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for the approach to be taken and solution to be selected should be assessed and reasons for rejection given. If a project is part of a programme, its business case can be included within the programme’s business case.NOTE While the document justifying the undertaking of a project is often referred to as a “business case”, the actual name used can vary from sector to sector or the method used.
6.5.5 Initial project planningAn initial plan for the project should be developed with milestones and gates or decision points based on the project life cycle combined with a detailed plan for at least the immediate phase of the project. The transition of outputs to operations or customer should be considered if the transition is considered part of the project. At this early stage of the project, this consideration can include several options, which can be developed further in later phases of the project (see 7.2).

6.6 Controlling a project

6.6.1 OverviewThe purpose of controlling a project, including phases and work packages, is to monitor and measure performance against an agreed plan, including authorized changes. The project manager should build on the project’s initial plan (see 6.5.5), adding detail as the activities, deliverables or outputs are designed and developed, and reflecting authorized changes, as required (see 7.2).

NOTE See 4.5.6 for the project manager’s role concerning controlling a project.
6.6.2	 Progressive	justificationThe justification for the project can be further developed over several phases of the project, for different options, as work progresses. The business case should be updated, in consultation with the project sponsor, to reflect changes in the project’s context and scope, prior to every gate or decision point to validate continuing the project.
6.6.3 Managing project performanceThe project manager, supported by the project team, should regularly review required outputs and outcomes to meet the requirements. The project manager should monitor and verify the performance of the project team in undertaking the work assigned to them in the project plan to:a) integrate the project team’s work into subsequent project work;b) confirm the project is likely to deliver what is required at an acceptable level of risk and recommend and make authorized controlled changes.The project manager should collect and analyse progress and performance data to assess progress relative to the agreed project plan, including:— work completed, milestones achieved and costs incurred (see 7.2);— benefits planned or realized (see 7.3);— managing the scope (see 7.4);— acquiring sufficient resources to complete the work (see 7.5);— managing the schedule and costs (see 7.6 and 7.7);— identifying and managing risks and issues (see 7.8 and 7.9);— managing change control (see 7.10);
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— quality of work (see 7.11);— status of planned and forecasted stakeholder engagement and communications (see 7.12 and 7.13);— managing the transition of outputs to the sponsoring organization or customer, and preparing for and managing organizational or societal change (see 7.14);— reporting on progress (see 7.15);— maintaining the integrity and availability of information and documentation (see 7.16);— managing the status of procurement activities (see 7.17);— new lessons learned (see 7.18).The project manager should provide the project sponsor, project team and selected stakeholders with a report of the project’s status and performance in alignment with the project’s plan (see 7.15). A projection for the project’s future performance should be included.The project manager should manage the various technical, administrative and organizational activities and interfaces within the project.Preventive and corrective actions should be documented and implemented, and change requests made and implemented (see 7.10), when necessary, to keep the project on target to continue to achieve the project’s objectives.
6.6.4 Managing the start and close of each project phaseWith the assistance of work package leaders or other subject matter experts, the project manager should prepare for starting each phase of the project by:a) preparing or reviewing a detailed plan for the phase;b) reviewing the governance and management requirements;c) confirming, with the project sponsor, that the project is still justified;d) revising the management approach to reflect the work required in the phase;e) obtaining authorization to start the next phase.Once the start of the phase has been authorized, the project manager should mobilize the team and other resources and begin work.The project manager should confirm the completion of each phase of the project by including, but not 
limited to:— confirming completed, cancelled or suspended procurements;— verifying any incomplete actions and recording unresolved issues;— releasing or transitioning resources, if no longer required;— archiving information and documentation in accordance with the organization’s information retention policy;— verifying completed, delivered and accepted outputs and outcomes;— recording lessons learnt.
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6.6.5 Managing the start, progress and close of each work packageThe project manager should oversee the work packages within each phase by:a) verifying and approving the plan for each work package, after ensuring that it is consistent and integrates with the overall plan for the project and the respective phase;b) assuring the integration work and deliverables between and among work packages are planned and undertaken and meet the requirements;c) assigning responsibility for each work package to a work package leader;d) initiating work packages in accordance with the project plan or in response to a risk or issue;e) verifying progress of the work, including addressing any risks, issues or change requests;f) verifying the quality of the deliverables;g) confirming completion, handover of deliverables and closure of the work package.
6.7 Managing deliveryThe purpose of managing delivery is to define the required outputs and outcomes, and to plan and implement their delivery enabling the project’s outcomes to be achieved and benefits realized.The project’s work can be organized into work packages for assigning and controlling work conducted by various teams. Work packages should be assigned to the work package leader (see 4.5.8). Work should be appropriately defined, planned, monitored and controlled, and quality should be actively managed. Working methods and processes should be tailored for use to maximize the likelihood of success within the project environment. The work package leader should monitor, measure and control the assigned work against the project’s approved plan using the practices defined in Clause 7. Preventive and corrective actions should be taken, and change requests made, when necessary, to achieve the assigned work objectives.The work package leader should manage the delivery of their work packages by, but not limited to:a) planning the assigned work packages (see 7.2 to 7.7);b) mobilizing the team;c) addressing risks, issues, change requests and stakeholders’ views (see 7.8, 7.9, 7.10 and 7.12);d) managing suppliers, if any (see 7.17);e) developing the required outputs using appropriate and proportionate methods and techniques 

(see 7.11);f) verifying and validating the deliverables;g) keeping the project manager informed of progress, escalating risks, issues and requests for decisions and direction (see 7.15);h) capturing and applying lessons learned (see 7.18);i) closing the work package once it has been confirmed as completed by the project manager (see 6.6.5);j) maintain records of the work undertaken (see 7.16).NOTE 1 Outputs are sometimes referred to as “assets” (see ISO 55000).
NOTE 2 See 4.5.8 for a work package manager’s role concerning managing delivery.
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6.8 Closing or terminating a projectThe purpose of closing a project is to confirm the completion of the project’s scope, to note those activities not completed in the case of termination, to enable post-projects benefit realization, and to manage the demobilization of any remaining resources and facilities. Prior to the project being closed, if not due to termination, the completion of all activities should be verified to confirm that the project’s scope has been completed, and each work package has either been completed or terminated. Also, where applicable, any remaining operational responsibilities should be agreed and accepted.If the project is part of a programme or portfolio, responsibility for tracking incomplete actions, risks and issues should be transferred to the programme or portfolio manager. If the project is not part of an existing programme or portfolio, a determination should be made as to whether incomplete actions, risks and issues should be transferred to an appropriate management authority or to another designee for further tracking and management. Any contracts that were established to achieve part of the project’s scope should be reviewed, their status verified and, if appropriate, they should be formally 
closed (see 7.17).The project manager in consultation with the project sponsor, key team members and stakeholders should perform a closure review. The closure review should assess performance against the plan, and the extent to which objectives were met. This review should be formally documented, and the formal documentation should be used as the basis for authorizing project closure. The project sponsor should agree the terms of reference and timing for any post-closure reviews.A review of lessons learned throughout the project should be carried out, including recommendations for improvements to be considered in the management of similar and other future projects (see 7.18). Such a review can be part of any formal closure review or conducted as a separate activity.Stakeholders should be informed about closure. Actions should be taken to enable a handover of the project’s outputs, and any related organizational or societal change management actions, including enabling benefits realization, during the handover. Actions should also be taken to enable ongoing benefits realization.Prior to completion, a project can be terminated by the project sponsor or sponsoring organization for the following reasons, including but not limited to:a) the project is no longer needed or viable;b) the risks associated with it have become unacceptably high;c) the external customer no longer wants the outputs.Unless special reasons exist, terminating a project should comprise similar activities as completing a project, even though there may not be a final output to release.In the case of termination of the project, the following actions should be taken:— confirm and document completed activities, including those activities undertaken by suppliers;— document activities not completed;— confirm deliverables that should be transferred to the customer;— confirm and record the customer’s acceptance (or rejection) of deliverables which have been identified as needing to be handed over;— record the status of work packages;— collect and archive project documents in accordance with the prevailing organizational policy 

(see 7.16);— release project resources and facilities;
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— agree on any ongoing operational responsibilities;— close or terminate work orders and contracts as needed.
NOTE See 4.5.6 for the project manager’s role concerning closing or terminating a project.
6.9 Post-project activitiesThe purpose of the post-project activities is to verify that the outcomes are sustainable, and the expected benefits are being realized.The project sponsor for projects under programmes or portfolios, or those requiring post-closure activities should ensure that a review is undertaken to determine the degree of the project’s success, 
including:a) meeting the defined objectives;b) realizing benefits;c) delivering organizational or societal changes or outcomes, such as operational performance;d) achieving sustainable changes, including continuing to meet the expectations set in the business case.Benefits and organizational or societal changes may or may not be included in the project’s scope.Lessons learned should be captured and communicated (see 7.18).

NOTE See 4.5.2 for the sponsoring organization’s role concerning post–project activities.
7 Management practices for a project

7.1 OverviewThis clause describes the individual project management practices that should be considered throughout a project and that can be used when undertaking the integrated project management practices described in Clause 6. These practices are shown in Figure 8.Application of the concepts and practices described in this document can vary in emphasis for a given project depending on the project’s context and the delivery approach used.
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Figure 8 — Management practices for a project in relation to integrated project management 
practices

7.2  Planning

7.2.1 OverviewThe purpose of planning is to define the requirements, deliverables, outputs, outcomes and constraints, and to determine how the project’s objectives should be achieved. When developing a plan, different solutions, delivery approaches and implementation options should be considered.
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7.2.2 Developing the planPlanning should be a collaborative activity, where possible, involving team members advising on planning their work. Estimates should be justifiable. A plan can include:a) benefits to be realized (see 7.3);b) scope: outputs and outcomes to be delivered (see 7.4), taking quality into account (see 7.11);c) resources needed, such as people, materials, tools and equipment and other organizations (see 7.5);d) schedule: when activities are to be done (see 7.6);
e) cost (see 7.7);f) risks inherent in the plan (see 7.8);g) assumptions and constraints.Dependencies between activities and other work components (such as programmes and projects) should be defined. The plan should include and allow for assurance and decision-making activities. The plan can be based on a hierarchy showing each work component’s place in the hierarchy with single-point accountability assigned for each work package and activity. Plans should be viewable at different levels of the hierarchy and show the level of detail appropriate to the needs of those viewing the plan.Planning should be iterative and progressive through the life cycle of a project, with more detail for the immediate future than for more distant work. As work progresses, scope can be refined and clarified, to develop a plan which can be delivered at an acceptable level of risk. A plan may include an indication of the current level of certainty by, for example, using ranges or confidence indicators.
7.2.3  Monitoring the planThe plan should be consistent and integrated. The plan should be sufficiently detailed to establish baselines. Such baselines can reflect any aspect of the plan, such as requirements, scope, quality, schedule, costs, resources and risks. Changes to a baseline plan should be undertaken in a controlled way (see 7.10).Once approved, progress against the plan’s baseline should be regularly monitored and analysed and 
used to inform reporting (see 7.15). Forecasts should be made of future activities, taking into account progress to date and prevailing assumptions and risks. Plans should be reviewed, especially prior to significant decision points, such as project gates (see 4.4).

7.3	 Benefit	management

7.3.1 OverviewThe purpose of benefit management is to assist the sponsoring organization and the customer in realizing the desired benefits of a project from the project’s outcomes, as described in the project’s business case or other similar documentation. Benefits should be an integrated part of the project’s plan, if the realization of benefits is within the project’s scope (see 7.2).The project’s objectives and desired benefits should be identified, analysed, prioritized, documented and communicated to the project’s stakeholders. Planned activities should be defined to facilitate the monitoring and control of the desired benefits.
7.3.2	 Identifying	and	analysing	benefitsBenefit identification and analysis should begin when the potential project is being considered (see 6.2). Benefits are mainly determined by the project sponsor in conjunction with the sponsoring organization and stakeholders. Benefits should be included in a business case and can be further detailed in 
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supporting documents. The deliverables can be used to create outputs, organizational and societal changes or outcomes that in turn can realize benefits for the sponsoring organization or the customer.After the project has been established with a business case, a more detailed set of benefits to be realized should be identified, analysed, prioritized and decided by the project sponsor, or other authorized body, such as a project board (see 4.5).Benefit identification and analysis should include, but is not limited to:a) identifying and prioritizing expected benefits;b) identifying possible negative impacts from the expected benefits;c) identifying additional benefits throughout the project life cycle;d) identifying the extent of any organizational and societal change needed;e) identifying stakeholders for each benefit to be realized;f) aligning benefits with strategic and other objectives;g) defining performance metrics and reporting for each benefit;h) determining time frames for benefit realization;i) verifying that the planned outputs and outcomes are likely to realize the required benefits.NOTE Potential projects are dealt with in the pre-project period (see 6.2 and Figure 7).

7.3.3	 	Monitoring	benefitsThe monitoring of benefits includes, but is not limited to:a) monitoring progress throughout the project life cycle towards the achievement of outcomes and their impact on the realization of intended benefits;b) collecting performance measurements for each benefit;c) reporting and communicating the status of expected benefits.Intended benefits can be impacted by changes to the plan. The project manager should inform the project sponsor of potential impacts resulting from any change to the plan (see 7.10). Benefits can be realized during the project, at the end of the project or after the project has closed. Before the end of the project, the responsibility for the future realization of benefits, if any, should be transferred to the stakeholders responsible for realizing the ongoing or future benefits.
7.3.4	 Maintaining	benefitsIf within the scope of the project there are deviations from the planned benefits, corrective, and when required, preventive action should be undertaken.
7.4 Scope management

7.4.1 OverviewThe purpose of scope management is to facilitate the creation of the deliverables, outputs and outcomes to achieve the stated objectives of the sponsoring organization or customer. Scope management enables only formally approved work being incorporated into the project. The scope should be an integrated part of the project’s plan (see 7.2).The scope should be defined (see 7.4.2). Management activities should be carried out to enable scope deviations to be managed and to confirm the delivery of the scope.
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7.4.2	 Defining	the	scopeDefining the scope should clarify what the project is planned to contribute to the objectives of the sponsoring organization or customer. The defined scope should be used as a factor to consider in future decisions, as well as when communicating the importance of the project and its objectives and benefits. The scope should reflect the requirements and their associated acceptance criteria and should be refined and clarified as work progresses.The authorized work that forms the project’s scope can be defined in terms of the project’s objectives, mapping or in a work breakdown structure. As appropriate, the scope should be further elaborated and broken down into pieces of work in a work breakdown, or other type of structure. The breakdown identifies, defines and documents the work needed to provide a basis for planning (see ISO 21511). Associated acceptance criteria should be agreed.
7.4.3 Controlling the scopeControlling the scope should involve maximizing positive and minimizing negative impacts resulting from scope changes (see 7.10). The current scope status should be compared to the approved baseline in order to determine any variance. Controlling the scope also should be concerned with influencing the factors that provide scope changes and controlling the impact of those changes on the project’s objectives. Scope change requests should be managed in a controlled manner and be integrated with the other control domains (see 7.10).

7.4.4	 Confirming	scope	deliveryThe delivery of outputs and outcomes comprising the scope of the project should be confirmed in accordance with the defined acceptance criteria, including:a) verifying and validating that the project’s quality requirements and quality standards have been 
met (see 7.11);b) confirming that the sponsoring organization, customers and other stakeholders are ready to receive, and, where appropriate, use the project’s deliverables;c) managing the handover of deliverables and, where relevant, responsibilities, from the project team to the sponsoring organization or customer;d) obtaining confirmation that handover was completed.

NOTE See 7.14 for managing organizational and societal change resulting from the project.
7.5 Resources management

7.5.1 OverviewThe purpose of resources management is to determine the resources needed to deliver the scope of the project in terms of quality, quantity and optimum usage. Resources should be an integrated part of the project’s plan (see 7.2).Resources can include people, facilities, equipment, materials, infrastructure and tools. Resources management should involve planning, managing and controlling resources to determine the resource quality, quantity and necessary optimization needed for achieving the objectives of the project.Those individuals involved in resources management should understand the critical aspects of human resource management regarding competence, experience, availability, behaviour and culture. Requirements and attributes for resources, such as origin, time required and start and end dates for resources should be defined, recorded and updated as necessary.Conflicts in the availability of resources can occur due to unavoidable circumstances, such as equipment failure, weather, labour unrest, technical problems or competing demands of other work. 

 

30 © ISO 2020 – All rights reserved

“H
ak C

ip
ta IS

O
 C

en
tral S

ecretariat, C
o

p
y stan

d
ar in

i d
ib

u
at o

leh
 B

S
N

 u
n

tu
k P

T
. W

askita K
arya (P

E
R

S
E

R
O

) T
b

k d
ib

aw
ah

 lisen
si IS

O
 C

en
tral S

ecretariat”



 

ISO 21502:2020(E)

Such circumstances can necessitate rescheduling activities and can result in a change of resource requirements for current or subsequent activities. Resources should be planned such that they are available when needed and include a reserve to cover the timely intervention of appropriate preventive and corrective actions. Procedures should be established to identify the risks and issues that can result from reallocating existing resources or gathering of additional resources (see 7.8 and 7.9).

7.5.2  Planning the project organizationHuman resources involved in the work should be justified and assigned according to the roles and responsibilities needed to complete the work. These responsibilities should be defined according to a specific project organization, which can be aligned with the appropriate levels of the work (see 4.5).A project organization can be defined and influenced by various factors, such as the organization’s structures, its policies, the project’s environment and the type of project. In planning the project organization, the project’s stakeholders’ needs, opportunities and requirements should be considered. Human resource planning and selection should address several factors, such as, but not limited to, internal or external sources, competencies, applicable and relevant legal requirements, period and timing of engagement, calendars, and development and training requirements.
7.5.3 Establishing the teamEstablishing the team includes acquiring the resources needed and providing them with directions to carry out their work. The work location, commitment, roles and responsibilities, as well as reporting requirements should be established. The project manager should determine how and when project team members need to be acquired and allocated to the project, as well as how and when they should be released from the project. In some situations, it is possible that the project manager does not have complete control over the selection of the project team members. When relevant, the work package leaders should be involved in selection of project team members assigned to work on their packages.A team should normally be established at the start of each project phase or work package. The team composition should be reassessed and revised, if necessary. When establishing a team, the project manager should take into consideration factors such as skills and expertise, culture, cost and group dynamics.When appropriate human resources are not available within the organization, consideration should be given to hiring or contracting resources (see 7.17).

7.5.4 Developing the teamDeveloping a team aims to help the team members work together in a cohesive and collaborative way. This development should depend on the competencies of the project team and can necessitate improving the performance and interaction of team members in a continual manner to enhance teamwork, motivation and performance.Ground rules of acceptable behaviour should be established early in the project to minimize misunderstandings and conflicts. Competency gaps should be identified and filled with appropriate training, coaching and other initiatives, involving actions to improve group dynamics and professional growth.
7.5.5 Managing the teamManaging the team should aim at motivating the team and maintaining a positive working environment, where team members feel involved, perform at their best and focus on their assigned work and the project’s objectives. The project manager should seek to optimize team performance by providing feedback, resolving personal disputes and encouraging collaborative working.When conflicts occur, they should be managed appropriately, according to the situation. Appropriate leadership and management styles should be adopted using negotiation, assertiveness, empathy and evidence-based decisions, as appropriate.
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Resource requirements should be updated or revised, as necessary, with any issues raised and resolved or, if outside the project manager’s authority, escalated.Information should be collected, as input for personnel performance appraisals and for lessons learned. Team and personnel appraisals and performance monitoring should be undertaken in consultation, as applicable, with the work package leader, project manager, project sponsor and the individual’s line manager.
7.5.6  Planning, managing and controlling physical and material resourcesThe availability and use of physical and material resources should be planned, managed and controlled. To this aim, the project manager and team should consider and trade-off the best cost-benefit solutions, according to resource availabilities and the project’s requirements. Resources, such as materials, equipment, facilities, laboratories and tools should be planned according to factors such as criticality, cost, availability and lead times. This resource planning should often be coordinated with human resource planning, competence and budget.The management of equipment and material resources should be coordinated with the project’s 
schedules (see 7.6) and take into account potentially conflicting situations, such as the risks of unavailability and delivery failure. Alternative resources and resource assignments should be 
considered.The performance and productivity of resources and the extent to which objectives are being, or are likely to be met, should be checked. Preventive and corrective action should be taken when necessary.
7.6 Schedule management

7.6.1 OverviewThe purpose of schedule management is to enable work to be undertaken in a timely manner and to reduce slippage to an acceptable level. The schedule should be an integrated part of the project’s plan and developed under the direction of the project manager (see 7.2).Schedule management should involve sequencing activities, estimating activity durations and developing and controlling the schedule, as committed to by the team undertaking or impacted by the work. Activities should be logically sequenced to support the development of a realistic, achievable and controllable schedule. Activities within the project should be described with dependencies in order to determine the critical path or to identify alternative approaches.The project manager should monitor progress against the approved schedule baseline to enable the project’s scope to be delivered on time, within established schedule constraints and objectives. Controlling the schedule should include monitoring the status of phases, work packages and activities related to the project. Controlling also should involve managing the changes to the schedule, monitoring milestones and introducing other controls, as deemed appropriate. Techniques such as earned value management can be used to monitor progress and predict future performance (see ISO 21508).
7.6.2 Estimating activity durationsBefore developing the schedule, the project manager should work with the project team to estimate the duration of the project’s activities. Future activities can be defined in less detail than immediate activities. As the project progresses and more information becomes available, activities can be further defined and detailed. Activity durations can represent a trade-off between schedule constraints and resource availability. Periodic re-estimates resulting in updated forecasting against the baseline schedule can also be necessary. Activity duration estimates should be reconsidered throughout the life of the project. Once the activities are baselined, change requests should be used (see 7.10). At the same time, new risks and other events impacting the project should be identified.
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7.6.3 Developing the scheduleActivities should be scheduled according to the delivery approach used. The activity level should provide sufficient resolution for undertaking work, assigning resources, finalizing the budget and management control. In addition to an activity network diagram, other scheduling formats can be adopted.
The schedule should be developed to determine:a) whether the project’s objectives can be achieved on schedule;b) the critical path and its related risks;c) actual progress achieved in schedule against a predefined baseline schedule.Schedule development and verification should continue throughout the project. As work progresses, the project’s plan changes, anticipated risks occur or disappear, and new risks are identified. If necessary, duration and resource estimates should be reviewed and revised to develop an approved project schedule that can serve as the revised baseline against which progress can be tracked.
7.6.4 Controlling the scheduleOnce the project’s schedule and the baseline have been approved, the work should be controlled, variances identified, and appropriate preventive and corrective actions taken, if necessary.The project manager should be aware of the implications of delays in the early phases of the project and their impact on the project’s objectives. Trade-offs between different constraints, such as risk and 
cost (see 4.2.4), should be considered when deciding on a response to any observed schedule slippage. Controlling the schedule should realign the schedule objective to the original baseline or produce a new baseline (see 7.10) with the least impact possible considering the project’s constraints. Action to exploit the opportunities when work is completed early should be considered.When controlling the schedule, the focus should be on:a) determining the progress achieved to date;b) comparing progress to the approved schedule baseline to determine any variance;c) forecasting completion dates;d) implementing appropriate preventive or corrective actions to avoid adverse schedule delays.Forecasts of schedules at completion should be routinely developed and updated based on past trends and current knowledge. Schedule accelerations can also be possible, using contingency or management reserves and other project management strategies. In managing the schedule, overall progress can be reviewed using historical and productivity data, progress data, project plans, resource requirements, and risks identified and recorded.
7.7 Cost management

7.7.1 OverviewThe purpose of cost management is to establish the financial controls to be used throughout the project life cycle to facilitate delivery of the project within the approved budget. The budget should be an integrated part of the project’s plan (see 7.2).Cost management should involve estimating costs for each element of work, developing a budget, acquiring funds and controlling the project’s costs. Techniques such as earned value management can be used to monitor costs and predict future performance (see ISO 21508).

 

© ISO 2020 – All rights reserved 33

“H
ak C

ip
ta IS

O
 C

en
tral S

ecretariat, C
o

p
y stan

d
ar in

i d
ib

u
at o

leh
 B

S
N

 u
n

tu
k P

T
. W

askita K
arya (P

E
R

S
E

R
O

) T
b

k d
ib

aw
ah

 lisen
si IS

O
 C

en
tral S

ecretariat”



 

ISO 21502:2020(E)

7.7.2 Estimating costEstimating costs should involve developing an approximation of the costs needed to complete each project activity. Cost estimates should be established at least for the first phase, as well as for the entire project. Cost estimates can be expressed in units of measure, such as labour hours, number of equipment hours or currency valuations.Where projects are costed in more than one currency, the exchange rates used should be documented. Reserves or contingency funds may be used to deal with uncertainties and, if used, should be clearly identified in the cost estimate.
7.7.3 Developing the budgetThe assignment of budgets to scheduled work elements should provide a schedule-based budget against which actual performance can be compared.The total cost of the project should be estimated, and a budget defined that identifies when funds need to be available and when costs are expected to be incurred. A method should be defined and established for managing and measuring cost performance in line with funding limits and requirements. Objective measures of cost performance should be established when budgeting. Setting objective measures in advance of cost performance assessments enhances accountability and avoids bias.Project cost estimating and budgeting are closely linked. Reserves or contingency items not assigned to activities or other work scope elements can be created and used for management control purposes or to cover unforeseen costs. Such items and how they should be spent, together with associated risks, should be clearly identified. Allocation of the budgeted funds to work activities establishes a baseline for monitoring and enables re-baselining the budget when change requests are authorized.
7.7.4 Controlling costsControlling costs should be focused on determining the present cost status, comparing it to the baseline costs to determine any variance, forecasting projected costs at completion and implementing appropriate preventive or corrective actions.Once work has started, performance data should be accumulated, including budgeted costs, actual costs and estimated cost at completion. To evaluate the project’s performance, it is necessary to combine costs with the accumulated scheduling data, such as the progress of scheduled activities and the forecasted completion dates of current and future activities.In controlling costs, several resources can be reviewed, including budget, actual costs and cost estimates, forecasted costs, progress data, activity lists, change requests and authorized changes, corrective actions and the project’s plan.Monitoring actual costs and expected future costs, as well as related cost variances, should enable the project team to take appropriate actions to keep the project within the budget or make a case for requesting additional funding.
7.8 Risk management

7.8.1 OverviewThe purpose of risk management is to increase the likelihood of achieving the project’s objectives. Identified risks and options for addressing each risk should be an integrated part of the project’s plan 
(see 7.2).Identifying risks is the responsibility of all members of the project team and should involve determining potential sources of risk and their characteristics that, if they occur, can have either a positive or negative impact on the project’s objectives. Risk management should involve identifying, assessing, treating, controlling and responding to risks, throughout the project life cycle.
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7.8.2 Identifying riskRisks can be identified throughout the project life cycle and previously identified risks can change or reoccur. Risks should be recorded when identified. Risks can originate from various sources, either internal or external to the project. Each risk should have an assigned owner.NOTE The record of risks can be referred to as a “risk register”, “risk log” or any other term used within an organization.
7.8.3  Assessing riskEach risk should be assessed for probability, consequence and proximity, and prioritized for further action. Interrelations and dependencies between individual risks should be assessed.NOTE 1 Consequence can also be referred to as “impact”.NOTE 2 Probability can also be referred to as “likelihood”.
7.8.4 Treating riskTreating risks should involve developing options and actions to enhance opportunities and reduce threats to the project. Risk treatment measures can include, but are not limited to:a) accept;b) avoid;c) mitigate;d) transfer;e) use contingency;f) exploit;g) enhance.Actions taken to treat a given risk should be appropriate to the threat or opportunity, cost-effective, timely, realistic within the project’s context, understood by the parties involved and assigned to an appropriate owner.Residual risks can result from the measures taken to treat each risk. When treating risks, a deviation from the plan or a change to the baseline can be needed (see 7.10).

7.8.5 Controlling riskControlling risks should involve ensuring that responses to negative risks minimize disruption to the project while responses to positive risks maximize beneficial impact, by determining if the risk responses are undertaken and whether they have the desired effect. In controlling risk, management information can be reviewed, including the relative priority of risks, progress data, project plans, change requests and corrective actions. Tracking the development of risk, as well as tracking the effectiveness of the risk treatment, should be part of controlling risks.
7.9 Issues management

7.9.1 OverviewThe purpose of issue management is to resolve issues such that there is no negative impact on the achievement of the project’s objectives.
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Issues should be identified by all concerned and resolved throughout the project. A means of escalating issues to the appropriate management level should be established to deal with issues the team is unable 
to resolve.

7.9.2 Identifying issuesIssues should be identified as they occur. Most issues should be dealt with to minimize their negative impact or exploit their positive impact on the project. In defining each issue, the project team should include the pertinent facts surrounding the issue. A safe and reliable method for the project’s stakeholders to raise issues should be established. Identification of issues affecting the project should be undertaken at all levels and managed by the project team. Issues should be clearly defined and understood by the stakeholders involved.Issues should be initially recorded and analysed as soon as they are identified so that they can be prioritized and those issues with the highest impact on the project’s objectives can be dealt with first. Responsibility should be assigned for managing each issue to its resolution. Recording issues helps capture the details of each issue, so that the project team can see the status of the issue and who is responsible for resolving it. Details of each issue can include a title or name, the type of issue, the date an issue was identified, the issue description, priority, impact summary, action steps and current status.NOTE The record of issues can be referred to as an “issues register”, “issues log” or any other term used within an organization.
7.9.3 Resolving issuesIssue resolution involves recording and handling an event or problem that has happened and threatens the success of the project or represents an opportunity to be exploited. A means of escalating issues to the appropriate management level for decision-making should be established to deal with issues based on recommendations from the team and other appropriate stakeholders. Issue management planning and the approach for resolving issues should be incorporated in the project’s governance and management framework (see 6.5.3) by outlining the method to be used to evaluate and address issues.The decision and rationale for the resolution of an issue should be communicated to the appropriate project team members, originator and stakeholders. Issues resolution should incorporate an escalation mechanism that can be used to raise the level of awareness or priority when either the resolution is not forthcoming or the resolution offered is not deemed practical or satisfactory to the relevant stakeholders. Issue resolution includes assessing the impact of the issue and the actions needed to be in place to resolve it. The resolution of issues should be recorded for future referencing and learning. When resolving issues, a deviation from the plan or a change to the baseline can be needed (see 7.10).

7.10 Change control

7.10.1 OverviewThe purpose of change control is to control changes to the project and deliverables and to formalize acceptance or rejection of these changes.Changes can originate from deviations identified in the project’s performance or from any stakeholder, including policymakers, executive management, end users, suppliers or team members. Alternatively, a change can result from a response to a risk or issue. Change control should include establishing a framework for the project that includes activities for identifying, assessing, implementing and closing change requests.NOTE Assessing includes determining the impact of the changes on the project’s constraints (see 4.2.4).
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7.10.2 Establishing a change control frameworkA change control framework should define the change control process and tools to be used. Changes to the deliverables should be controlled through an established set of integrated procedures, such as configuration management.
7.10.3 Identifying and assessing change requestsThroughout the project, it is necessary to record change requests, evaluate them in terms of objectives, benefits, stakeholder expectations, scope, resources, schedule, cost, quality and risk, and to assess the impact and obtain authorized prior to implementation. Only authorized change requests should be 
implemented.NOTE The record of change requests can be referred to as a “change register”, “change log” or any other term used within an organization.
7.10.4  Planning the implementation of change requestsThe project manager should determine how a change can be implemented, if authorized. The planning approach outlined in 7.2 should be followed as rigorously for a change to an existing plan as for a new plan. Where appropriate, the project manager should verify that any related contracts are still appropriate and, if not, include the activities for varying the contract in the plan for implementing the change request (see 7.17).

7.10.5 Implementing and closing change requestsA change request should be authorized, modified, rejected or deferred as a result of the impact assessment. Once a change has been authorized, the decision should be communicated to the relevant stakeholders, the project documentation updated, as appropriate, and the change implemented. The status of the change request should be recorded and tracked, until it has been implemented and closed.
7.11 Quality management

7.11.1 OverviewThe purpose of quality management is to increase the likelihood that outputs are fit for purpose or use. Quality should be an integrated part of the project’s plan (see 7.2). Quality management includes identifying quality requirements with acceptance criteria and means of verification and validation, the standards to be used and the deliverables of the project, including internal, external, interim, final, tangible and intangible deliverables. Quality requirements and standards should be documented to demonstrate how the project would conform to quality requirements and standards.Due to the temporary nature of projects and their constraints, such as schedule, cost, quality, resources, risks and other parameters, new quality standards cannot easily be developed specifically for each project. Development and organizational acceptance of quality standards and product quality requirements can be originated beyond the project boundary. Acceptance of quality standards and product quality requirements is normally the responsibility of the customer or performing organization, whichever prevails. In addition, innovative and unprecedented projects can require setting of new standards, which can also impose new requirements, risks, sharing responsibilities between the project and organization and involving other stakeholders. Managing project quality should include developing a quality management plan and processes for quality assurance and quality control.Project stakeholders should be informed about the likelihood that the:a) project will meet the objectives;b) deliverables will conform to quality requirements and standards;
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c) project outputs and outcomes will enable the realization of the expected benefits for the organization or society.
7.11.2  Planning qualityPlanning quality should determine the quality requirements, metrics and standards that are applicable to the project and its deliverables, and how those requirements are to be met.To enable quality, the approaches, processes and methods used to determine requirements, to design the solution’s outputs, to build and integrate the elements of the solution and to verify and validate these elements should be defined. It is against these identified approaches, processes, and methods that quality assurance and quality control can be conducted.Quality requirements, metrics and acceptance criteria are identified by stakeholders, standards and organizational quality policies and apply to internal, external, interim, final, tangible and intangible deliverables.Planning quality should include:a) determining and agreeing with the project sponsor and other stakeholders as to the objectives and relevant quality standards to be achieved;b) documenting quality metrics and acceptance criteria for the project’s deliverables;c) establishing the tools, procedures, techniques and resources needed to achieve the agreed standards;d) determining methods, techniques and resources to implement the planned systematic quality activities;e) developing the defined approach to managing quality, including the type of reviews, responsibilities and participants, scheduled in accordance with the project’s plan;f) consolidating quality information in the quality management plan.
7.11.3 Assuring qualityQuality assurance should facilitate and enable conformity to applicable performance requirements, quality processes and standards, and includes:a) communicating the objectives and relevant standards to be used and verifying that they are used;b) verifying conformity to the defined management approach for quality;c) verifying that the established tools, procedures, techniques and resources are being used;d) conforming to the planned approach to verify the output against the validated requirements and specifications, where relevant;e) performing audits by people who are independent of the project manager and team; they can be from another part of the sponsoring or performing organization, or from the customer’s organization.Change requests (see 7.10) can result from quality assurance activities.
7.11.4 Controlling qualityQuality control should be used to:a) determine whether the project’s objectives, quality requirements, quality metrics and standards are being met;
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b) identify causes of and ways to eliminate unsatisfactory performance.Quality control should consider progress data, deliverables and the defined management approach for quality, as well as results in quality control measurements, verified deliverables and inspection reports. The results should help identify causes of poor performance or inadequate product quality, and can lead to preventive and corrective actions and change requests.Quality control should be applied to the project’s deliverables and outputs, and includes such activities as:— verifying that the deliverables and outputs meet the quality requirements by detecting defects using the established tools, procedures and techniques;— analysing possible causes of defects;— determining the preventive actions and change requests;— communicating the corrective actions and change requests.Quality control can be performed outside the project boundaries by other parts of the performing organization or by the customers.
7.12 Stakeholder engagement

7.12.1 OverviewThe purpose of stakeholder engagement is to enable the needs, interests and concerns of stakeholders to be identified, understood and addressed sufficiently to enable the objectives to be met.Project stakeholders should be identified, analysed, documented and engaged throughout the project.Stakeholder engagement should include the activities of identifying and characterizing the project’s stakeholders. Planned engagement activities should be carried out to identify and address stakeholder’s concerns and to employ stakeholder support and communication.
7.12.2 Identifying stakeholdersStakeholders should be identified together with relevant information regarding their interests and involvement. This information can include levels of interest, influence, expectations and needs. Stakeholders should be actively involved in the project and can be internal or external to the project, at varying authority levels.Stakeholders should include, but are not limited to:a) the sponsoring organization and project team (see 4.5);b) customers;c) partners and suppliers;d) special interest or pressure groups;e) regulatory bodies;f) finance providers;g) shareholders;h) relevant external third parties.
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7.12.3 Engaging stakeholdersThe plan for engaging stakeholders should take into account the identified stakeholders, the project’s plan and other project documentation. Engagement can include activities such as identifying stakeholder concerns, resolving issues and specific activities, such as communications (see 7.13), aimed at getting an appropriate level of key stakeholder involvement in decision-making (see 4.3.1) or other activities critical to project success.Stakeholder issues should be resolved by using diplomacy, negotiation and, if necessary, escalation to a higher-level authority in accordance with the defined procedures. Alternatively, stakeholders’ issues can be resolved by requesting assistance from individuals or third parties external to the project organization. Resolving stakeholders’ issues can result in change requests (see 7.10).

7.13 Communication management

7.13.1 OverviewThe purpose of communication management is to enable stakeholder interactions that are effective and likely to contribute to the successful delivery of the project’s outcomes and the successful realization of benefits.The communications approaches and methods chosen should be planned and documented. The success or failure of a project can depend on the effectiveness of communications and the degree to which the communications engage the stakeholders.Planned communication activities should be carried out to understand the information needs of the stakeholders, including the level of information and frequency of communication. Planned communication activities should be monitored for effectiveness.
7.13.2  Planning communicationCommunications should be planned to match the stakeholders’ needs and expectations and include feedback mechanisms and effectiveness measures. Where needed, communications should comprise a series of specific campaigns or events aimed at a specific audience, with a defined purpose and message using appropriate media.Communications should focus on supporting the project’s objectives by:a) increasing understanding and cooperation among various stakeholders;b) providing timely, accurate and unbiased information;c) designing communication to minimize risk.Factors such as geographically dispersed stakeholders, languages, cultures and organizational affiliation should be considered together with the appropriate media to be used. Such factors can significantly affect how communication should be delivered.
7.13.3 Distributing informationCommunications in response to stakeholders’ needs and expectations should be distributed using the agreed media, messages and timing.Information distribution should provide for adequate levels of confidentiality, security and accuracy of the information, where relevant, and should be in accordance with the communication plan.
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7.13.4  Monitoring the impact of communicationsThe impact of communications should be monitored and assessed and, where appropriate, responded to. The communications plan should be adjusted, if needed, to achieve a successful outcome for the project. Monitoring should focus on the impact of communications on:a) increasing understanding and cooperation among various stakeholders;b) providing timely, accurate and unbiased information;c) resolving communication issues to minimize risk.
7.14 Managing organizational and societal change

7.14.1 OverviewThe purpose of managing organizational and societal change is to enable the project’s desired outcomes 
to be delivered.If the scope of a project includes delivering outcomes, managing organizational and societal change is needed to prepare, equip and support organizations and individuals to change how they undertake particular activities and, where appropriate, modify their behaviours. Change can be in a business context or for society in general or in a more specific context, such as in government-sponsored projects.Change can be adaptive (reintroducing or adapting a familiar practice), innovative (introducing a practice new to the practitioners), or transformative (introducing a practice that is new to the industry, organization, or society).The project manager should work with the project sponsor and those stakeholders impacted by the required changes to achieve the required outcomes.The management of change should include identification of the need for organizational change (whether inside or outside the sponsoring organization), identification of the specific changes needed, and the planning and implementation of the activities needed to undertake the changes.NOTE 1 Organizational changes include how an organization is structured, managed or operates, such as the introduction of new ways of working,NOTE 2 Societal changes include those changes which affect society, such as infrastructure (such as roads, rail, airports and water supply), new tax regimes, state pensions and benefits, housing, environment, health, safety and security.
7.14.2 Identifying the need for changeFor some projects, change is central to why the project was initiated, and organizational or societal changes are needed to deliver the desired outcomes. Within these projects, the project manager and the appropriate team should work with the project sponsor and the impacted stakeholders to identify the changes needed and develop a plan for implementing the required changes.A plan for undertaking the change should be developed to support organizations and individuals, such as users or citizens, to modify their approach and, where appropriate, behaviours, as related to the project’s desired outcomes.The plan for change should include a vision or blueprint of the desired future state. The development of this blueprint should include assessing the current state of the impacted stakeholders, identifying the required changes and applying the appropriate techniques for implementation of those changes. The plan should also include a high-level schedule showing when outcomes need to be achieved. Change techniques can include providing communications for instructional, influential and informational 
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purposes, training, mentoring or providing equipment or other resources to the affected stakeholders, as well as the use of specialist organizational change management methods.NOTE The blueprint can be referred to as a “target operating model”, “future state” or any other term used within an organization.
7.14.3 Implementing the organizational and societal changeUpon implementation of the changes, the project sponsor, in coordination with the operational managers or representatives of the impacted organizations and stakeholders, should monitor how the changes are being received and that the desired outcomes are being achieved, or take action if necessary.
7.15 Reporting

7.15.1 OverviewThe purpose of reporting is to provide the current status, forecast and analysis of the project. Reporting should be aligned with the current, and possibly updated, project documentation and determined from an analysis of project management information.The reporting approach and methods should be planned and documented early in the project. During the project, reporting is performed and should be monitored and adjusted to maintain alignment with the needs and requirements of the recipients of the reports.NOTE Reporting is distinct from communications. Reporting focuses on providing the status, analysis of variances, and forecasts of future performance for the project, while communication focuses on meeting the information needs to enable stakeholder interactions that are effective and contribute to the successful delivery of the project’s outcomes.
7.15.2  Planning reportingReporting should be planned as a part of project governance (see 4.3) and is usually needed to inform people working at different levels of the project organization, of the status of the work within their responsibilities. Reporting needs should be defined, including but not limited to the content, author, recipients, frequency, confidentiality and format of each report needed.
7.15.3 Managing reportingManaging reporting should focus on confirming that appropriate and reliable information is being passed from one level of the project organization to another. Reporting can include but is not limited to 
reports:a) from work package managers to the project manager, containing progress reports, decisions and direction required and team issues;b) from the project manager to the project sponsor and project board, reflecting the project’s status, risks and issues;a) from the project sponsor to key stakeholders reflecting that stakeholder’s interests in the project.Where reports are no longer relevant or do not meet the needs of the recipient, corrective action should be taken.
7.15.4 Delivering reportsReports should be delivered in a timely manner in accordance with the project’s defined management approach for reporting (see 6.5.3). Where relevant, reports should comply with any confidentiality or security requirements.
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7.16 Information and documentation management

7.16.1 OverviewThe purpose of information and documentation management is to enable relevant and reliable information (physical and digital) to be available to those undertaking work and making decisions.Information and documentation management comprises the secure and timely collection, storage, analysis, distribution and maintenance of accurate information necessary for activities such as planning, undertaking and auditing work, and supporting lessons learned and knowledge management. Information and documentation should be available and accessible for historical reference. Activities should include the establishment of a system for receiving, securely storing and identifying information and documentation, which needs to be managed and accessible. Project-related information and document management can need to be undertaken in accordance with the organization’s information management and retention policies.
7.16.2 Identifying which information should be managedThe necessary information and documentation should be identified and managed in accordance with data confidentiality, security and accuracy requirements. Information and documentation related to a project can include plans, progress assessments, reviews, audits, quality reviews, contracts, reports, communications and specialist information relating to the outputs such as designs, specifications and standards.
7.16.3 Storing and retrieving information and documentationA system should be defined and established for receiving, identifying, securely storing and maintaining information and documentation, such that the information and documentation can be distributed and is retrievable only by those individuals who are authorized to access it. The system should include business continuity measures in the event of a disruptive incident. The system should include disposal and retention requirements for all categories of project information which have been defined as needing to be managed.A system should be established to ensure the integrity of groups of related information, such as those systems used for configuration management.
7.17 Procurement

7.17.1 OverviewThe purpose of procurement is to source products and services bought as part of resourcing the work that are of appropriate quality, represent value for money and can be delivered when needed within an acceptable level of risk.Procurement should be planned to use organizational procurement processes, if any, in line with the procurement strategy of the project. Procurement management should be integrated with planning 
(see 7.2).NOTE Procurement requires knowledge of relevant laws and practices and is often undertaken by specialists outside the project’s organization, such as a sourcing specialist within the sponsoring organization.
7.17.2  Planning procurementA procurement strategy should be defined, taking into account:a) the project’s “make or buy” decisions;b) the delivery practices;
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c) the type of legally binding agreements;
d) the procurement process to be used.Team members procuring goods and services should identify the applicable procurement criteria to be used and processes to facilitate the acquisition of the products and services required from external 
sources.Procurement requirements should be validated with the project manager or designee from which procurement information and contract specifications should be developed and defined.
7.17.3 Evaluating and selecting suppliersSuppliers should be selected based on information obtained during the supplier identification and selection activities and verified.An evaluation of each supplier’s offer should be undertaken in accordance with the stated evaluation criteria.The supplier’s performance should be re-evaluated throughout the project in accordance with the contract requirements.
7.17.4 Administering contractsAdministering contracts should:a) involve the management of procurement relationships, monitoring contract performance, managing contract changes and corrections, dealing with claims and ending contracts;b) enable the contracted parties’ performance to meet the project’s requirements according to the terms of the legal agreement;c) include the collection of supplier performance data and maintenance of detailed records (see 7.15);d) be performed throughout the project, as needed.Communications with the supplier relating to disputes should be conducted or followed up in writing to provide evidence of actions taken by the contracted parties. Contractual and legal advice should be sought.
7.17.5 Closing contractsContracts can be closed under two circumstances, when:a) the contract obligations of the parties have been met; orb) the contract is closed early, in accordance with the contract’s termination clauses.When termination provisions are enacted, measures to minimize the cost and impact of the termination 
should be considered.On contract closure, the associated contract documentation should be archived in accordance with the project’s information management framework (see 7.16).

7.18 Lessons learned

7.18.1 OverviewThe purpose of learning lessons is to benefit from experience, avoid repeating mistakes and disseminate improved practices to benefit current and future projects teams.
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Lessons can result from issues that occurred during the project and the way that each issue was resolved, as well as the way that each risk was managed. Lessons can also result from quality reviews and audits. Activities should include identifying, documenting and disseminating lessons throughout the project’s duration.
7.18.2 Identifying lessonsThroughout the project, the project team and key stakeholders should identify lessons concerning the technical and managerial aspects of the project. The lessons should be captured, compiled, formalized and stored.
7.18.3 Disseminating lessonsLessons should be disseminated and used throughout the project and, when applicable, included within the organization’s knowledge base, to be shared and used to promote current and future project performance improvement.If an organization uses a defined project management process or method, lessons from an individual project should be communicated to the owners of the process or method, so the process can be improved to benefit other users.NOTE A project office is often the owner of project management processes and methods (see 4.5.7).
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Annex A (informative) 
 

Project management processes based on practices

This annex provides information on:a) how this document evolved from ISO 21500:2012, by providing a mapping between the process-based framework in ISO 21500:2012 and the practice-based framework in this document (see Table A.1);b) how this document can be used as the basis for developing a process-based project management framework, assuming a one-to-one correspondence between the processes in ISO 21500:2012 and the practices in this document (see Table A.2).Table A.1 shows the processes and concepts in ISO 21500:2012 and the equivalent references in this 
document.

Table A.1 — Mapping between ISO 21500:2012 and this document

Processes and concepts in ISO 21500:2012 References in this document

Integration Integrated project management practices Clause 6     General 3.5.3.1 Pre-project activities 6.2Post-project activities 6.9     Stakeholders and project organization 3.8 Overseeing a project 6.3Directing a project 6.4     Develop project charter 4.3.2 Project governance and management approach 6.5.3Initial project justification 6.5.4Initial project planning 6.5.5     Direct project work 4.3.4     Controlling project work 4.3.5 Managing delivery 6.7Progressive justification 6.6.2Managing project performance 6.6.3Managing the start and close of each project phase 6.6.4Managing the start, progress and close of each work package 6.6.5     Develop project plans 4.3.3     Controlling project work 4.3.5 Planning 7.2Developing the plan 7.2.2Monitoring the plan 7.2.3     Control changes 4.3.6 Change control 7.10Establishing a change control framework 7.10.2Identifying and assessing change requests 7.10.3Planning the implementation of change requests 7.10.4Implementing and closing change requests 7.10.5Close project phase or project 4.3.7 Closing or terminating a project 6.8
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Processes and concepts in ISO 21500:2012 References in this documentCollect lessons learned 4.3.8 Lessons learned 7.18Identifying lessons 7.18.2Disseminating lessons 7.18.3Benefits realization 3.4.3 Benefit	management	7.3— Identifying and analysing benefits 7.3.2— Monitoring benefits 7.3.3— Maintaining benefits 7.3.4
Stakeholders Stakeholder engagement 7.12Identify stakeholders 4.3.9 Identifying stakeholders 7.12.2Manage stakeholders 4.3.10 Engaging stakeholders 7.12.3
Scope Scope management 7.4Define scope 4.3.11 Defining scope 7.4.2Define activities 4.3.13 —Create work breakdown structure 4.3.12 —Control scope 4.3.14 Controlling scope 7.4.3— Confirming the scope delivery 7.4.4
Resources Resources management 7.5Define project organization 4.3.17 Planning the project organization 7.5.2— Project team mobilization 6.5.2Establish project team 4.3.15 Establishing the team 7.5.3Develop project team 4.3.18 Developing the team 7.5.4Manage project team 4.3.20 Managing the team 7.5.5Estimate resources 4.3.16Control resources 4.3.19 Planning, managing and controlling physical and material 

resources 7.5.6
Time Schedule management 7.6Sequence activities 4.3.21 —Estimate activity durations 4.3.22 Estimating activity durations 7.6.2Develop schedule 4.3.23 Developing the schedule 7.6.3Control schedule 4.3.24 Controlling the schedule 7.6.4
Cost Cost management 7.7Estimate costs 4.3.25 Estimating cost 7.7.2Develop budget 4.3.26 Developing the budget 7.7.3Control costs 4.3.27 Controlling costs 7.7.4
Risk Risk management 7.8Identify risk 4.3.28 Identifying risk 7.8.2Assess risks 4.3.29 Assessing risk 7.8.3Treat risk 4.3.30 Treating risk 7.8.4Control risk 4.3.31 Controlling risk 7.8.5— Issues management 7.9— Identifying issues 7.9.2

Resolving issues 7.9.3
Quality Quality management 7.11Plan quality 4.3.32 Planning quality 7.11.2
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Processes and concepts in ISO 21500:2012 References in this documentPerform quality assurance 4.3.33 Assuring quality 7.11.3Perform quality control 4.3.34 Controlling quality 7.11.4
Procurement Procurement 7.17Plan procurements 4.3.35 Planning procurement 7.17.2Select suppliers 4.3.36 Evaluating and selecting suppliers 7.17.3Administer procurements 4.3.37 Administering contracts 7.17.4— Closing contracts 7.17.5
Communication Communication management 7.13

Reporting 7.15Plan communication 4.3.38 Planning communication 7.13.2Planning reporting 7.15.2Distribute information 4.3.39 Distributing information 7.13.3
Delivering reports 7.15.4Manage communications 4.3.40 Monitoring the impact of communications 7.13.4Managing reporting 7.15.3— Information and documentation management 7.16— Identifying which information should be managed 7.16.2— Storing and retrieving information and documentation 7.16.3— Managing organizational and societal change 7.14— Identifying the need for change 7.14.2— Implementing the organizational and societal change 7.14.3Table A.2 shows how the practices of this document can be traced to the information contained in 

ISO 21500:2012.The practices in Clause 6 and Clause 7 of this document can be mapped to the process group paradigm (initiating, planning, implementing, controlling and closing) of ISO 21500:2012 as is demonstrated in Table A.2. The column headings refer to ISO 21500:2012 process groups, all other references to this 
document.

Table A.2 — Mapping of the practices in Clauses 6 and 7 of this document to the process groups 
of ISO 21500:2012

Clauses of this docu-
ment

Process groups of ISO 21500:2012 

Initiating Planning Implementing Controlling Closing

    6.3 Overseeing a project  

    6.4 Directing a project  

6. Integrated project management 6.5.2 Project team mobilization6.5.3 Project gov-ernance and man-agement approach6.5.4 Initial project justification

6.5.5 Initial pro-ject planning    
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Clauses of this docu-
ment

Process groups of ISO 21500:2012 

Initiating Planning Implementing Controlling Closing

 6.6.4 Managing the start (and close) of each project phase(see also 6.6.5)

 6.6.5 Manag-ing the start, progress and close of each work package
6.6.2 Progres-sive justification6.6.3 Managing project perfor-mance

6.6.4 Manag-ing the (start and) close of each project phase(s e e  a l s o 
6.6.5)

   6.7 Managing Delivery   

     6.8 Closing or terminat-ing a project7.2 Planning  7.2.2 Developing the plan  7.2.3 Monitoring the plan  7.3 Benefit management  7.3.2 Identifying and analysing benefits  7.3.3 Monitoring benefits7.3.4 Maintain-ing benefits
 

7.4 Scope management  7.4.2 Defining 
scope

 7.4.3 Controlling 
scope7.4.4 Confirm-
ing the scope delivery

 

7.5 Resources manage-
ment

 7.5.2 Planning the project organization 7.5.3 Establish-ing the team7.5.4 Develop-ing the team
7.5.5 Managing the team  

  7.5.6 Planning, managing and controlling physical and material resources  7.6 Schedule manage-
ment

 7.6.2 Estimating activity duration7.6.3 Developing 
the schedule

 7.6.4 Controlling 
the schedule

 

7.7 Cost management  7.7.2 Estimating 
cost7.7.3 Developing 
the budget

 7.7.4 Controlling 
costs

 

7.8 Risk management  7.8.2 Identify-ing risk7.8.3 Assessing risk
7.8.4 Treating risk 7.8.5 Con-trolling risk  

7.9 Issues management  7.9.2 Identify-
ing issues

7.9.3 Resolving 
issues
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Clauses of this docu-
ment

Process groups of ISO 21500:2012 

Initiating Planning Implementing Controlling Closing7.10 Change control  7.10.2 Es-tablishing a change control framework7.10.4 Planning 
the implemen-tation of change requests

7.10.3 Identi-fying and as-sessing change requests
7.10.5 Imple-menting and closing change requests

 

7.11 Quality manage-
ment

 7.11.2 Planning quality 7.11.3 Assur-ing quality 7.11.4 Con-trolling quality  7.12 Stakeholder man-agement 7.12.2 Identifying stakeholders  7.12.3 Engaging stakeholders   7.13 Communication management 7.13.2 Planning communication 7.13.3 Distrib-uting informa-
tion

7.13.4 Monitor-ing the impact of communications  

7.14 Managing organ-izational and societal change  7.14.2 Identify-
ing the need for change 7.14.3 Imple-

menting the organizational and societal change
  

7.15 Reporting  7.15.2 Planning 
reporting

7.15.4 Deliver-
ing reports

7.15.3 Managing 
reporting

 7.16 Information and documentation man-agement  7.16.2 Identify-
ing which infor-mation should be managed

7.16.3 Storing and retrieving information and documen-tation
  

7.17 Procurement  7.17.2 Planning 
procurement

7.17.3 Evaluat-ing and select-
ing suppliers

7.17.4 Adminis-tering contracts 7.17.5 
Closing contracts7.18 Lessons learned  7.18.2 Identify-

ing lessons
7.18.3 Dissemi-nating lessons   
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