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Foreword

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

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 on 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 the following
URL: www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 258, Project, programme and portfolio
management.
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Introduction

The purpose of this document is to provide guidance on work breakdown structure for those individuals
working in project and programme management, and who are involved in developing and using a
work breakdown structure. This document incorporates practices to provide benefits for project or
programme planning and control, and provides guidance on work breakdown structure concepts,
composition and relationships with other structures.

[t complements ISO 21500 and ISO 21504.

The target audience of this document includes, but is not limited to, the following:

a) managers and those individuals involved in sponsoring projects or programmes;

b) individuals managing projects or programmes and work breakdown structure practises;

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

d) developers of national or organizational standards.

The application of this document may be tailored to meet the needs of any organization or individual,
so they may better apply the concepts, requirements and practice of developing and using work
breakdown structures.

© ISO 2018 - All rights reserved v






INTERNATIONAL STANDARD ISO 21511:2018(E)

Work breakdown structures for project and programme
management

1 Scope

This document provides guidance for work breakdown structures for organizations undertaking
project or programme management. It is applicable to any type of organization including public or
private and any size of organization or sector, as well as any type of project and programme in terms of
complexity, size or duration.

This document provides relevant terms and definitions, concepts, characteristics, benefits, uses,
integration and relationships related to work breakdown structures. It does not provide guidance
on the use of processes, methods or tools in the practice of developing and using a work breakdown
structure.

Annexes A and B provide examples of work breakdown structures and relationships to other breakdown
structures.
2 Normative references

There are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

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

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

3.1

100 % rule

concept concerning the entire work required to be accomplished to achieve the project or programme
scope captured in the work breakdown structure (3.13)

Note 1 to entry: The 100 % rule applies to the parent and child elements. The child level of decomposition of a
work breakdown structure element represents 100 % of the work applicable to the parent level.

3.2
functional breakdown structure
decomposition of the functions necessary to perform the work elements of a project or programme

3.3

hierarchical decomposition

process of dividing project or programme scope into successively smaller work breakdown structure
elements (3.15)

34

management information system

hardware and software used to support the compilation of information, analysis and reporting of
project and programme metrics

© ISO 2018 - All rights reserved 1
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3.5

organizational breakdown structure

decomposition of the management team of an organization, or decomposition of the management team
that performs the work of a project or programme

Note 1 to entry: The organizational breakdown structure can include partnering or subcontracting. It is used
to illustrate the relationship between project and programme activities and the organizational units that will
manage or perform the work activities.

3.6
parent element
work that is decomposed into two or more lower level elements of work

Note 1 to entry: The lower elements of work are called child elements.

3.7
product breakdown structure
decomposition of the product into its components

3.8

progressive elaboration

iterative process to incorporate increased level of details identified during the life cycle of a project or
programme

Note 1 to entry: Also known as progressive decomposition.

3.9
resource breakdown structure
decomposition of personnel, equipment, material or other assets

3.10

responsibility assignment matrix

documented structure that shows the allocation of delegated work responsibilities designated for
delivery of scope or benefits

3.11
risk breakdown structure
decomposition of threats and opportunities for project or programme

3.12
rolling wave planning
form of progressive elaboration (3.8) where planning is accomplished in phases or time periods

3.13

work breakdown structure

decomposition of the defined scope of the project or programme into progressively lower levels
consisting of elements of work

3.14
work breakdown structure dictionary
document that describes each element in the work breakdown structure (3.13)

3.15
work breakdown structure element
work at a designated level that is either a parent or a child

2 © ISO 2018 - All rights reserved
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4 Work breakdown structure concepts

4.1 General

A work breakdown structure is a decomposition of the entire scope of work that should be completed
in order to achieve the project or programme objectives. The work breakdown structure is used
throughout the project or programme, to establish the framework for the management of the work.
The structure should provide a logical framework for decomposing 100 % of the work defined by the
project or programme scope.

NOTE Currently, most work breakdown structures are hierarchical, and this document will focus on this
type of structure. New software models are presenting options to the hierarchical decomposition structure. See
Annex C.

Each descending level of the work breakdown structure should provide a more detailed definition of
the work. Work may be product-oriented, deliverable-oriented or result-oriented; and, additionally,
may be focused on project or programme phases, disciplines or locations. The entire scope of work of
the project or programme should include work to be done by the project or programme management
team or team members; subcontractors; and other stakeholders.

4.2 Purpose

The purpose of using a work breakdown structure should be to enhance and support the management
of a project or a programme by enabling, but not limited to, the following:

a) planning of the project or programme;

b) decomposition of the scope of the project or programme into smaller elements of work to enable
the management and control of the project or programme scope, resources and time;

c) enhancement of project or programme communication by providing a common framework for
stakeholders to use when describing and analysing the scope and performance of the project or
programme;

d) communication on the benefits resulting from various project or programme elements;
e) summarization of project performance data for strategic level reporting;

f) performance analysis across projects or programmes for particular work breakdown structure
elements with common identifiable characteristics, such as codes, to allow identification of areas of
concern and opportunities for improvement; and,

g) alignment of tasks and activities of the schedule to the work breakdown structure elements.

NOTE A work breakdown structure can in some cases be referred to as product breakdown structure, which
can have additional restrictions in its use. A product breakdown structure generally describes the resulting
output of a project, but can also refer to an existing product and its hierarchal breakdown of elements. The use of
the term can vary from one organization to another organization.

4.3 Context

The work breakdown structure is a flexible concept, and its design and overall structure should be
adapted to the requirements of the project or programme. The work breakdown structure should be
dependent on the industry, type of project or programme, and other factors such as project phases,
major deliverables, scope, organization performing the work, and location of resources. The work
breakdown structure should be flexible enough to accommodate alternative ways of organizing and
representing the work.

© ISO 2018 - All rights reserved 3
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4.4 Hierarchical decomposition

The work breakdown structure should provide a hierarchical decomposition of elements to the level
necessary to plan and manage the work to meet the project or programme objectives.

The hierarchical decomposition should include 100 % of the work contained in the scope of the project
or programme. Where an element is decomposed to child elements, the aggregate of work defined
by the lower level elements should represent 100 % of the work contained in the parent element.
The parent-child convention describes a relationship with a hierarchy in which a single element may
simultaneously be the parent of a number of child elements and the child of a higher-level element.

Within a programme, the projects, other programmes and other related work should be decomposed
in a similar manner. The programme becomes the highest level of the work breakdown structure. The
same parent-child convention should apply to the logical relationships in the hierarchy. Each project,
programme or other related work element under a programme may develop a stand-alone work
breakdown structure that may be represented as a separate work breakdown structure or as part of
the combined programme work breakdown structure.

Some projects or programmes may not have a fixed scope; therefore, any unknown or undefined scope
will not be included in the work breakdown structure. These projects may use agile, progressive
elaboration, or rolling wave planning techniques, where the scope is defined as the project progresses.
In this case, the work breakdown structure represents 100 % of the scope of work known at the time of
development of the work breakdown structure. As changes of scope are identified during the life of the
project or programme, the identified scope should be taken into account within the work breakdown
structure, while maintaining the logic flow of the levels of the work breakdown structure and the
parent-child relationship.

4.5 Parent-child relationships

There are various options to create parent-child relationships, depending on the type of project or
programme and the work breakdown structure developed. There are different ways of representing
scope, which means that there are various options for developing the structure of the work breakdown
structure. The following is a non-exclusive list of parent-child relationships.

a) Child elements belong to the parent element. The relationship reflects the final segment of the
output, product or result of the project or programme that may be physical or conceptual.

b) Child elements belong to a category defined by the parent. Categories may be based on time, phase,
relationship, location, priority or discipline.

c) Child elements are part of the same state described by the parent. States may be interim versions of
the product, such as drafts, preliminary, prototype, mock up or final versions.

d) Child elements are products or services needed to complete the parent. These products or services
may include tools, prerequisite products or services, or documentation on procurement, contracts,
engineering, construction, commissioning, and project or programme management.

e) Child elements are objectives needed to complete the parent. These child elements may refer to the
project or programme objectives, change of behaviours or impact of organizational change.

These parent-child relationships may be combined to create a comprehensive decomposition of the
scope of the project or programme into the work breakdown structure.

4.6 Progressive elaboration

Progressive elaboration is especially useful when the detailed scope is unknown, undefined or subject
to change. Such progressive addition of detail to the work breakdown structure should produce a more
accurate work breakdown structure and enhance the use of the structure to manage the project or
programme. Progressive elaboration may entail one, concurrent or successive modifications to the work
breakdown structure. Rolling wave planning is a form of progressive elaboration that is time-based.

4 © ISO 2018 - All rights reserved
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5 Work breakdown structure characteristics, development and relationships to
other structures

5.1 Characteristics of a work breakdown structure

The characteristics of a work breakdown structure should be related to the scope of the project
or programme for which it is being composed. The following are typical characteristics of a work
breakdown structure.

a) A work breakdown structure may be represented by a variety of formats. The most common
formats for a work breakdown structure are graphical, outline and tabular.

b) Not all elements of the work breakdown structure need to be decomposed to the same level, but
should be decomposed to the level needed to manage the project or programme component.

c¢) Each work breakdown structure element may be assigned to one person, entity or function to be
responsible.

d) A workbreakdown structure should reflect the technical complexity, size and other information, as
deemed necessary for the scope.

e) A work breakdown structure defines the structure of the work and not the processes involved in
accomplishing the work.

f) A workbreakdown structure should provide a hierarchical decomposition of elements, applying the
100 % rule, to the level necessary to plan and manage the work to satisfy the project or programme
objectives.

g) The content of the elements into which the scope is decomposed may be related to, but not limited
to, considerations such as industry standards, organizational procedures, or contract terms and
conditions.

h) Each element on the work breakdown structure should be assigned a unique identifier to
distinguish one element from another.

The 100 % rule should provide that if one can associate a work breakdown structure child element with
its parent element, it should be included with the associated parent element in the work breakdown
structure. Each parent element may have zero child elements or at least two child elements.

The work breakdown structure should represent collective inputs of the project or programme team
and relevant stakeholders. The work breakdown structure should be an agreed upon decomposition
of the work to be performed by the project or programme management team. Each change made to
the work breakdown structure should also be reviewed with the project or programme management
team and the identified performing organization and performers within that organization and relevant
stakeholders.

Examples of work breakdown structures can be found in Annexes A and B.
5.2 Development

5.2.1 General

The work breakdown structure should be developed early in a project or programme. Depending upon
the project or programme, a conceptual work breakdown structure may be created during the business
case process, which may be re-evaluated or further decomposed once the project or programme is
authorized. Once developed, the work breakdown structure:

a) may provide a basis for gathering cost data across projects and programmes and may correlate
with the cost management system,

© IS0 2018 - All rights reserved 5
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b) should serve to maintain the breakdown of the scope,
c) should allow for project and programme status to be continuously visible and integrated,

d) should serve to facilitate communication among project or programme team members, as well as
with both internal and external stakeholders,

e) may be used for allocation of resources accordingly to the work breakdown structure elements
identified, and

f) should be maintained and updated, as needed, until the final deliverables have been completed,
delivered or transitioned to the customer.

5.2.2 Creation

The work breakdown structure should be based on approved requirements of the expected deliverables
of the project or programme or the benefits of the programme.

Certain work breakdown structure elements may be defined to a lower level than others under
conditions such as: high-cost, high-risk, high-visibility, or when involving multiple stakeholders.

The creation of a work breakdown structure may be accomplished by using one of three approaches in
conjunction with the appropriate organizational procedure governing work breakdown structures:

a) top-down identification of the end deliverable, followed by successive subdivision of the work
breakdown structure elements into detailed and manageable units;

b) bottom-up identification of elements of scope and merging, categorizing and ordering those
elements in a hierarchy;

¢) acombination of top-down and bottom-up approach.

The level of detail provided by the initial work breakdown structure may vary. When using progressive
elaboration, a review of the work breakdown structure may be conducted to check that each element
represents sufficient detail.

A prior work breakdown structure can be helpful in identifying the scope of work for a new project or
programme, where similar work has been done in the past.

5.2.3 Description of the project or programme work breakdown structure elements

Work breakdown structure elements can become the project or programme control points and can be
further defined by one or more individual activities or tasks. The development of project or programme
control points in an appropriate level of detail should enable the following:

a) definition of activities in the schedule;

b) elimination of overlaps by providing that a deliverable is represented in only one work breakdown
structure element;

c) identification of the person responsible and their direct manager;

d) identification of the person to facilitate or initiate communication about the work breakdown
structure element;

e) allocation of work to the project or programme team by dividing work breakdown structure
elements to provide for accountability and control.

6 © ISO 2018 - All rights reserved
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5.2.4 Composition of the work breakdown structure dictionary

A work breakdown structure dictionary describes each element of the work breakdown structure. It
may accompany or be integrated with the work breakdown structure. The information for each element
should provide a description of each element and may also include, but is not limited to, the following:

a) description of the element;

b) responsible organization;

c) responsible individual performer;

d) startand end dates and timescales for the deliverables;
e) resources required to perform the work of the element;
f) unique identifier;

g) definitions and technical references;

i) list of key deliverables;

j) assessment of risks;

k) performance measurement and completion criteria;

1) costs by element;

m) relationships and dependencies with other work breakdown structure elements or groups of work
breakdown structure elements.

Along with the work breakdown structure, the work breakdown structure dictionary should serve as
the basis for developing the activity list for each work breakdown structure element.

The benefits of using a work breakdown structure dictionary may be, but are not limited to, the
following:

— providing both the project or programme management team and performing members sufficient
detail to enable them to produce the deliverables of each work breakdown structure element;

— providing further detail for the scope;

NOTE Work breakdown structure dictionary element descriptions can describe the technical baseline
at a high-level, contrasting the work breakdown structure to the design or functional specifications.

— assisting in definition of and responsibility for scope of work associated with interfaces;
— avoiding ambiguity or misunderstanding of the work breakdown structure elements;

— supporting communications with project or programme management stakeholders.

5.2.5 Integration of multiple work breakdown structures

Programmes and major projects may have a need for a number of work breakdown structures to be
arranged in a hierarchal structure consisting of two or more levels. For example, a programme work
breakdown structure under the control of the programme manager may define the need for a series of
project work breakdown structures, each of which should be under the control of a project manager.

To create alignment among the various work breakdown structures in a hierarchy, and facilitate the
transfer of information required for control and reporting purposes at among the levels, there should
be consistency of work focus between the higher and lower level work breakdown structures.

See Annex B for related examples.

© ISO 2018 - All rights reserved 7
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5.3 Work breakdown structure relationships

5.3.1 General

In project and programme management there may be many different types of breakdown structures.
Some breakdown structures may be developed and maintained at the organizational level, while others
are being developed and maintained within projects and programmes (see Annex B).

Breakdown structures may be related to subject groups and allow the project or programme manager
and the team greater insight into the subject group and how it relates to the work of the project or
programme. A work breakdown structure may be directly related to or integrated with other
breakdown structures, such as an organizational breakdown structure, cost account breakdown
structure, risk breakdown structure, or other structures used by the project or programme to track
or analyse various aspects of the project or programme. The use of other breakdown structures in
relationship to the work breakdown structure may be based upon, but not limited to, the following:

a) complexity of the project or programme;

b) geographical, locational and functional aspects of a project or programme;

c) contractual relationships developed to accomplish the work of the project or programme;
d) realization of benefits from a project or programme;

e) requirements of the project or programme management office;

f) other organizational considerations such as structure, culture and process maturity.

5.3.2 Relationship to organizational breakdown structure

An organizational breakdown structure should be a decomposition of the project or programme
organization that represents management responsibility of the performing organization. The work
breakdown structure may be integrated with the organizational breakdown structure. The integration,
if done, should be completed such that the lowest level of the work breakdown structure contains
elements for which unique and unambiguous responsibility for delivery can be assigned and creates
project or programme control points.

5.3.3 Relationship to contracts

With projects or programmes for which contracts are used to accomplish the work, a contract work
breakdown structure may also be used. The contract work breakdown structure may be depicted as
part of the work breakdown structure by integrating it into the primary performing organization’s
work breakdown structure, or as a subordinate work breakdown structure for a particular work
breakdown structure element.

The purpose of the contract work breakdown structure may be to assist in the preparation of a request
for information, request for proposal, request for quote, or other contracting document prior to the
award of a contract. Other uses for the contract work breakdown structure may be the same as a work
breakdown structure, such as integration with the project or programme risk breakdown structure or
with a responsibility assignment matrix. See examples in Annex B.

5.3.4 Relationship to functional areas

In projects and programmes a functional breakdown structure may be used to map the work to
be performed to the functional areas within the organization or organizations doing the work.
The functional breakdown structure may reflect discipline units such as mechanical or electrical
engineering, accounting, procurement or testing. Mapping the work from the work breakdown
structure may provide information for activities such as schedule negotiation, human resource
planning, or supplementing budget estimates for the work to be performed.

8 © ISO 2018 - All rights reserved
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Mapping to functional areas may enhance communication for the project or programme manager,
especially in the area of resource management in areas of functional specialities. Functional breakdown
structures may be used in projects and programmes with standard or recurring activities. For example,
potential uses may be to highlight significant resource requirements and potential risks associated
with resource usage when integrated.

Further, if used along with the risk breakdown structure and the work breakdown structure, the
project or programme manager may be able to highlight areas of risk resulting from issues of resource
restrictions in functional areas. See example in Annex A.

5.3.5 Relationship to other structures

The relationship to other project or programme structures may be determined by integrating the
information of the work breakdown structure with the other structures. Some of the other structures
with which the work breakdown structure may be integrated are, but are not limited to, the following:

a) costbreakdown structure;

b) schedule;

c) risk breakdown structure;

d) communication breakdown structure;
e) product breakdown structure; and,

f) resource breakdown structure.

Integration may be two-dimensional or multi-dimensional depending upon the needs of the project or
programme.

Some examples of links between work breakdown structures and with other breakdown structures
can be found in Annexes B and C.

5.4 Control of work breakdown structure

A work breakdown structure should be maintained to provide ongoing usefulness throughout the
life cycle of the project or programme. The work breakdown structure dictionary should also be
correspondingly maintained. Further, if progressive elaboration is used to enable capturing changes
in the scope of the project or programme, those elements that have been added to or deleted from the
scope should be documented in the work breakdown structure.

The type of documentation used to capture the changes to scope should be aligned with the
organizational governance procedures for project or programme management scope changes. Changes
should be validated and verified, then integrated with the work breakdown structure and the work
breakdown structure dictionary with the appropriate document version control system.

5.5 Uses and benefits of the work breakdown structure

5.5.1 Uses of the work breakdown structure

The use and communication of the work breakdown structure includes, but is not limited to, the
following.

a) Project or programme schedule development may provide a clear understanding to the stakeholders
about what is expected to be delivered, when it is expected, and how many resources it will take
to provide the identified deliverable. The work breakdown structure should provide the logical
decomposition of the work to aid in identifying these elements. During implementation, the work
breakdown structure should provide the common framework for planning, executing, controlling,
managing, communicating and monitoring a project or programme.

© ISO 2018 - All rights reserved 9
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b)

f)

g)

h)

j)

Responsibility assignment matrix may be created by integrating the organizational breakdown
structure and the work breakdown structure. The integration may provide information on work to
be accomplished and delivered, essential work elements to be done, and individuals or organization
responsible for accomplishing and delivering the work breakdown structure element, as well as
individuals who should be consulted and kept informed.

Work breakdown structure element scheduling may provide the estimated effort and duration for its
completion.

Cost estimating should use the work breakdown structure to estimate the cost to complete for each
work breakdown structure element.

Risk breakdown structure should be integrated with the work breakdown structure to assist in the
development of risk mitigation strategies.

Resource allocation may be integrated with a functional breakdown structure or the organization
breakdown structure for the work breakdown structure elements.

Management information system may be structured using the work breakdown structure to aid in
collecting cost, schedule and technical scope data. The information collected by the management
information system can provide a view of what work has been accomplished within the project
and programme. The management information system should be organized to reflect the work
breakdown structure elements, as well as detail provided by other breakdown structures. The
work breakdown structure should be capable of providing detailed information that may be rolled
up to the summary level depending upon the report and the requirements of the stakeholders using
or receiving the reports.

Controlling scope to capture changes in the scope of the project or programme. Using a configuration
management approach should enable control of changes to the baseline and maintenance of the
work breakdown structures.

Project or programme status reporting may be accomplished using the elements of the work
breakdown structure as the elements of the reporting structure. The level of detail for each project
or programme status report should be reflected in the work breakdown structure.

Reuse of project assets of the work breakdown structure as templates for future projects provides
an opportunity for learning from previous projects.

5.5.2 Benefits from the work breakdown structure

The benefits of creating, using and controlling the work breakdown structure may be, but are not
limited to, the following enabling factors:

a)

b)

c)
d)
e)
f)
g)

h)
1

10

segregation of a project or programme into work breakdown structure elements, and clarification
of the relationship among the elements;

estimation of work breakdown structure element costs, risks and durations;

facilitation of planning and assignment of management and technical responsibilities;
facilitation of tracking technical performance, durations, risks, resource allocations and costs;
communication with stakeholders including management, customers and suppliers;

provision of information and structure for the earned value management system;

provision of alink to the integrated master plan and the integrated master schedule for consistency,
and analysis and assessment;

facilitation of a project budget by providing a structure for allocation;

facilitation of configuration management of the work breakdown structure elements.

© ISO 2018 - All rights reserved
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Annex A
(informative)

ISO 21511:2018(E)

Work breakdown structures — Examples

1.0

Automobile
Program

I

11
Automobile

1.2 Systems
Engineering

1.3 Project
Management

1.4 Training

1.5 System
Test and Eval

1.6 Data

111
Engine

1.1.2
Interior

113
1 Controls

1.14
Chassis

115

[AT&CO

Figure A.1 — Work breakdown structure — Example for automobile programme (“graphical”

NOTE

© ISO 2018 - All rights reserved

example and “product and service oriented”)

Only the first element of the second level is decomposed to the third level. The other elements on the
second level would normally be decomposed at least to the third level.
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1.0 Automobile

Program
|
l l l l
1.1‘De51gn 1.2 Manufacturing 13 Project 1.4 Training
Engineering Management
111 121
| _{  Conceptual -
Design Producibility
112 122
[ | Preliminary Design || Fabrication
113 123
| Detailed Design | | Test

Figure A.2 — Work breakdown structure — Example for automobile programme (“graphical”
example and “function oriented”)

Figure A.3 shows a work breakdown structure example for an online shopping system using agile
development that has a strong user focus, as it breaks down the software based on features (1.1.), and

also includes actual results like changed behaviours (3.).
1. Online Shopping System
1.1. Software
1.1.1. Epic Feature: Buy product
1.1.1.1. Sub-feature: Browse products
1.1.1.2. Sub-feature: Add to shopping cart
1.1.1.3. Sub-feature: Register as user
1.1.1.3.1. User story: Sign-up
1.1.1.3.2. User story: Validate email
1.1.1.3.3. User story: Add credit card
1.1.1.4. Sub-feature: Check out
1.1.2. Epic Feature: Administrate orders
1.1.2.1. Sub-feature: View orders
1.1.2.2. Sub-feature: Manage orders

1.1.3. Epic Feature: View Statistics on usage

12 © ISO 2018 - All rights reserved



1.1.4. Epic Feature: Easy to find site (Search Engine Optimization)

1.2. Platforms
1.2.1. Development environment
1.2.2. Versioning system
1.2.3. Build environment
1.2.4. System test environment
1.2.5. Production environment

2. Governance

2.1. Processes
2.1.1. Support processes
2.1.2. Order processes
2.1.3. Reporting processes

2.2. Roles and responsibilities
2.2.1. Maintenance
2.2.2. Administration
2.2.3. End user support
2.2.4. Other roles

3. Changed behaviours

3.1. Educated users
3.1.1. Marketing campaign
3.1.2. Usability feedback

3.2. Educated support staff
3.2.1. Courses

3.2.2. Information material

ISO 21511:2018(E)

Figure A.3 — Work breakdown structure — Example for an information technology system

(“outline” example and “deliverable oriented”)
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Defense
System Project

|
| | I I |

Prime Systems System Test Project .InFegrated
; S : Logistic Support
Equipment Engineering & Evaluation Management (ILS)
|
| | | ]
Major Assembly, Project
. . ; System Development ILS
Equipment 1 Equipment 2 An‘tzlllary Test & Definition Test Managgment Management
Equipment Integration Planning
Sys. ;
Sub Assembl Sub Assembl Operational Contract Suppl,
ub Assembly | [ SubAssembly ) | tem 1 LY Engineering perational | | ontrac | upply
1 1 Test Management Support
Mgmt Plan
Sub Assembly Sub Assembly Reliability Financial Maintenance
w - Item 2 - L H - .
2 2 Engineering Management Planning
|| AS.F:STZLIY' || AS;:STZIY' L] AS.F:STSY‘ Maintainability Earned Value Support
| Engineerin | Management [ i
Integration Integration Integration d J J Equipment
Availability Other aspects Training &
Assessment —  ofproject ] Training
management Equipment
Operator/Mac -
hine Interface Facilities
Logisti Packaging,
Sogls ¢ Handling,
1 upport 5t
. orage&
Analysis Transportation
||| Configuration L | Computer
Mgmt Support

Figure A.4 — Work breakdown structure — Example for a defence system project (“graphical”
example and “product and functions oriented”)
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- N oM
— — —
[3) 0 o
» > >
Q v v
- -

Facility

Facility Structure

Substructure & Foundation

Superstructure

Walls and Finishes
Facility Utilities

Electrical Systems

Heating, Ventiling, Air Conditioning (HVAC) Systems

Plumbing

Conveying

Fire Protection

Communication Systems

Monitoring, Detection & Access Control Systems

Furniture, Fixtures & Office Equipment

Process/Scientific/Technical Equipment

Process/Scientific/Technical Equipment 1..n

Figure A.5 — Work breakdown structure — Example for a facility construction (“tabular”
example and “product oriented”)

Table A.1 shows a work breakdown structure example for a building that includes work from third
parties, the procurement of work and project management (“tabular” example and “product oriented”).

Table A.1 — Building decision gate based work breakdown structure (“tabular” example and
“product oriented”)

Level 1 Level 2 Level 3

Building project |Project management Project start-up

Level 4

Project coordination

Project control

Project closure

Planning and management

Verification and validation

Connections Connection, water and sanitation

Connection, electricity and district
heating

Broadband
Television
Phone

© IS0 2018 - All rights reserved 15
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Table A.1 (continued)
Level 1 Level 2 Level 3 Level 4
External Land acquired

External plumbing

Roads

Garden

Foundation Excavation
Concrete
Other foundational
work

Main Building Ground floor level Slab work

Inner walls

First floor level Slab work
Inner walls

Frame/steel erection

External Walls
Windows
Roof

Internal Walls and finishes
Flooring
Lighting
Furniture and interior
design

Installations Ventilation
Heating/sanitation
Electricity

Fire protection

Garage and additional
buildings

Architecture

Procured architect

Contract

Sketches

CAD

Contractors

Procured contractors

Contracts

Other

Financing

Permits

Figure A.6 illustrates only part of the project work breakdown structure for the super structure of a
building. This figure also illustrates the way repetition of location is typically embedded into the work
breakdown structure.

BO1 Residence building project

B01.4 Construction

B01.4.3 Super Structure

16
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B01.4.3.1 Ground Floor Level
B01.4.3.1.A.1 Part 1 Slab Work
B01.4.3.1.A .1 Column
B01.4.3.1.A .2 Shear Wall
B01.4.3.1.A .3 Slab

B01.4.3.2 First Floor Level
B01.4.3.2.A Part 1 Slab Work
B01.4.3.2.A .1 Column
B01.4.3.2.A .2 Shear Wall
B01.4.3.2.A .3 Slab

B01.4.3.3 Second Floor Level
B01.4.3.3.A Part A Slab Work
B01.4.3.3.A.1 Column
B01.4.3.3.A.2 Shear Wall
B01.4.3.3.A.3 Slab
B01.4.3.3.B Part 2 Slab Work
B01.4.3.3.B.1 Column
B01.4.3.3.B .2 Shear Wall
B01.4.3.3.B.3 Slab

B01.4.3.4 Third Floor Level
B01.4.3.4.A Part 1 Slab Work
B01.4.3.4.A .1 Column
B01.4.3.4.A .2 Shear Wall
B01.4.3.4.A .3 Slab
B01.4.3.4.B Part 2 Slab Work
B01.4.3.4.B .1 Column
B01.4.3.4.B .2 Shear Wall
B01.4.3.4.B .3 Slab

ISO 21511:2018(E)

Figure A.6 — Multi-level building part work breakdown structure (super structure) (“outline”

© ISO 2018 - All rights reserved

example and “product oriented”)
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Annex B
(informative)

Links with other breakdown structures — Examples

Figures B.1 to B.4 illustrate some typical relationships between the work breakdown structure and
other types of breakdown structures.

Figure B.1 illustrates the relationship between a project work breakdown structure and a prime
contract work breakdown structure with a corresponding example sub-contract relationship illustrated

in Figure B.2.

Project Work Breakdown Structure

0
New Warship|
Class
I
[ I I I 1
Tr==4J_ 12 13 14 15
Ships Ship-Tes_ | Project Systems Integrated
and Evaluation| [~ Management Engineering Logistics
TN~ Support
= - S~o -
111 - 'S 151 T .
Hil ||| TestFaciltis|” ™ ™ ey o | Maimenance ||| ruditis T~~~ __ Prime Contract Work Breakdown Structure
Strucutre ™ oy Se~a
bl S ~~a
] ~~
—— R - -,
112 122 152 157 il T
|| Propulsion ||| Testand Trainingand | | | Supply Support bl -
Systems Evaluation Training Devices =
Support
113 123 153 158 L1 12 13 14
|| Weapon L| Operational Human Resources | | | PHST Hull Structure ||| Propulsion Weapon | || Combat
Systems Testand Plainning Systems Systems Systems
Evaulation
114 154 159
(S]o;r:g:lt Data | | | Computer Support] il il il il
y = X =~ C =~ C = Ce
115 155
|| Assembly Supportand | | 112 112 112 112
and Integratior| Test Equipment H  Assembly H  Assembly H  Assembly H  Assembly
and Integration and Integration and Integration and Integration
116
Support 113 113 113 113
| Elements - Test — Test — Test H Test
114
1  Support
Elements
15 16 17 18
Contractor | 1] Project Systems | 1] Integrated
Test Program Management Engineerinig Logistic Support
Support

Figure B.1 — Contract work breakdown structure (from project breakdown structure)

Figure B.2 illustrates the relationship between a programme work breakdown structure and a
prime contract work breakdown structure with a corresponding example sub-contract relationship
illustrated in Figure B.2.
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Prime contract work

ISO 21511:2018(E)

breakdown structure
eve Automobile
Systom Work breakdown
I . .
[ I I I I 1 structure relationship
1.1 1.2 1.3 1.4 1.5 1.6 7
Automobile Systems Project System Test Training Data bEtween p rime con tra Ctor
Engi i d Eval
ing andBv and subcontractor
Sy < 121 131 1.4.1
Level 3 I Eng‘ne\ ~ ﬂﬁml Project Development|
“~Eggineering™ Management Test & Eval
1.1.2 1.22 Y 132 J 1.4.2
- Chasis Software I~ ~Project @perational
Engineering Contrdis, Tes6& Eval
~
~ ~
1.1.3 1.2.3 1.3.3 SN~ S~
L nterior systems Logistics ~~o S~o Subcontract work
Definition Management SN~ S~
~< ~< breakdown structure
DN e
1.14 ~< ~<
I Controls SN - S~ -
Level 3 for Prime 10
115 Level 1 for Sub ;s;sg::;
— IAT&CO (1.1.1 Prime)
I
I I I I I 1
Level 4 for Prime e 1.1 s 1t-2 o 13 . s wl-“_r J = 1.5 Dl-?a
ngine ystems roject ystem Tes raining al
Level Zfor Sub Engineering Management| and Eval
1.1.1 1.2.1 131 1.4.1
M Cylinder Human Configuration| Devel
i ing Test & Eval
1.1.2 1.2.2 1.3.2 1.4.2
M Camshaft Reliability Project Operational
Engineering Controls Test & Eval
1.1.3 1.2.3 133
M Pistons Systems Logistics
Definition Management]
1.1.4
M Alternator
1.1.5
— IAT&CO

Figure B.2 — Work breakdown structure relationship between a prime contractor and a
subcontractor

Figure B.3 presents the work breakdown structure using the system engineering requirements
analysis that drives the project statement of work, the integrated master plan and the integrated

master schedule.

© ISO 2018 - All rights reserved
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Systems Engineering .
Requirements WBS Elements WBS Dictionary
[System Specification] 1000 Air Vehicle 3.1 Air Vehicle (WBS 1000)
| 1100 Airfl."ame Design, develop, produce and
[1000 Air Vehicle| > 1110 Wing »| verify, complete air vehicles,
1100 AIAirframe | g de.fine_:d as :ilirftl:smg pl;oll)lul;ion,
I : avionics and other installe
: 1189 Landing Gear
[ 1110 Wing | & equipment.
A 4
Master Plan: activities, network diagrams, etc.
Schedule, activities 20XX 20XY 20XZ
| Program Events Review 1 4 Review2 4
1. Preliminary Design Complete
Duty Cycle Defined e

Figure B.3 — Work breakdown structure inter-relationship among project requirements, work
breakdown structure dictionary, project planning and scheduling

Figure B.4 presents the intersection of the work breakdown structure with the organization breakdown
structure. This intersection illustrates the placement of control accounts at each intersected point.

¢ Acontrol accountcouldbe established atthe I WorkBreakdown Structure (WBS)
intersection ofthe WBSand OBS and a

responsible managerisassigned Automobile
¢ Each control accountis managed by someone Program
whoisresponsible for technical,schedule,and
cost performance of all work assigned
| Engine | | Chassis | | Interior | | Equipment |

_I Feasibility Analysis |—-| control accountl—'control account{ [I:ontrol accountl
Design
Engineering
—I Preliminary Design ! Icontrol accountl—'control account:

CEO |

—I Casting/Molding |——| control account II Icontrol accountl—'control account|
—I Test |——| control account |—|controI account|—| control accountl

Organizational Breakdown Structure (OBS)

Manufacturing|—

Figure B.4 — Organization breakdown structure (OBS) intersects the work breakdown
structure (WBS)
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Annex C
(informative)

Alternatives hierarchical work breakdown structures

Advances in computing allow other representations than the hierarchical representation of the work
breakdown structure. The underlying data model enables multiple independent views of the work

breakdown structure elements and their relationships.

Data models for work breakdown structures may use relational or object-oriented data structures.

These data models include 100 % of work scope.

Figures C.1 and C.2 illustrate views of alternative work breakdown structures.

Location Breakdown Structure

BO1.1 Ground Floor Level
B01.1.A Zone B

BO1.2 First Floor Level
B01.2.AZone A
B01.2.BZoneB

B01.3 Second Floor Level
B01.3.AZone A
B01.3.BZone B

BO01.4 Third Floor Level
B01.4.A Zone A
B01.4.BZone B

BO1 RESI. BLDG.PROJECT
B01.1.AZone A

Product Breakdown Structure
4 CONSTRUCTION
4.3 Super Structure
4.3.1Slab Structure
4.3.1.1 Column
4.3.1.2 Shear Wall
4.3.1.3Slab
4.3.2 Grouting
4.3.2.1 Grouting connections

Figure C.1 — A two dimensional model view of work breakdown structure

© ISO 2018 - All rights reserved
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System
(Technical /Functional)

(Virtual) Location

Or Business ¢°°Q6' %
W
2«‘ @Q‘\

Organizational

Breakdown
Structure o> >

Figure C.2 — A three dimensional model view of work breakdown structure
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