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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria hee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this document may be the
ent rights. ISO shall not be held responsible for identifying any or all such patent rightg
patent rights identified during the development of the document will.bé’in the Introduct
he SO list of patent declarations received (see www.iso.org/patents}):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation on the voluntary nature of standards;. the meaning of ISO specific
ressions related to conformity assessment, as well.as information about ISO's adherg
[ld Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see th
L: www.iso.org/iso/foreword.html.

5 document was prepared by Technical Committee ISO/TC 159 Ergonomics, Subcomn
bnomics of human-system interaction.

5 second edition cancels and replacesithe first edition (1ISO 9241-11:1998), which has been
sed.

main changes compared to the previous edition are as follows:

the scope has been extended to include systems and services (consistent with other parts
including ISO 9241-210,-and with ISO 26800 and ISO 20282);

efficiency hasbeen defined in relation to the results achieved rather than in relation to ac
completeniess with which users achieve goals.;

satisfaction has been clarified to include a wider range of issues.
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Introduction

The objective of designing and evaluating systems, products and services for usability is to enable users
to achieve goals effectively, efficiently and with satisfaction, taking account of the context of use. This
document explains how usability can be interpreted in terms of user performance and satisfaction, and
emphasizes that usability is dependent on the specific circumstances in which a system, product or
service is used.

This document explains how to interpret each component in the definition of usability: “the extent
to which a system, product or service can be used by specified users to achieve specified goals with

effectivendss, efficiency and satisfaction in a specified context of use”.

NOTE1 1

Usability, ad defined in this document, is not an attribute of a product, although appropriate productattrib
can contribfite to the product being usable in a particular context of use.

NOTE 2

friendlinesy’.

Usability is

— regula

— learniig, to enable new users to be become effective, efficient aftd/satisfied when starting to u

syste
— infreq

— use by

— minimjizing the risk and the undesirable consequénces of use errors; and

— maintd
satisfal

Usability ig
purposes @

— develo
— procuf
— review
— marke

Annexes A

this document, usability relates to the outcome of interacting with a system, product-orsery

sability is a more comprehensive concept than is commonly understood by ‘ease-of-use” or “

2

relevant to:

I ongoing use, to enable usersto achieve their goals effectively, efficiently and with satisfact]

, product or service;
lent use, to enable users to be effective, efficient and satisfied, with the system on each re

people with the widest range of capabilities;

nance, in that it enables maintenance tasks to be completed effectively, efficiently and
ction.

relevant when designing or evaluating interactions with a system, product or service fory
f:

pment;
ement;
or comparisen;/and
Fing andandrket research.

and Bin this document give an explanation of the relationship of usability to other concg
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be considered for different scopes of contexts of use and provide examples of usability measures.
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Ergonomics of human-system interaction —

Part 11:
Usability: Definitions and concepts

1 [Scope

Thi
to

document provides a framework for understanding the concept of usability)and

hpplying it

ituations where people use interactive systems, and other types of systems”(incliding built

envliironments), and products (including industrial and consumer products) and:services
technical and personal services).

NOTE In this document, the phrase “object of interest” refers to the systent,product or servig

usa

Thi

Itd
ore

The

The

ility is being considered (see 8.1).

5 document:

explains that usability is an outcome of use;
defines key terms and concepts;

identifies the fundamentals of usability; and
explains the application of the concept of usability.

bes not describe specific processes or methods for taking account of usability in design d¢
valuation.

intended users of this document-include:
usability/ergonomics/human factors professionals;
designers and developers-ef systems, products and services;
quality assurance pecrsonnel;

public and copporate purchasers; and
consumerorganizations.

most common applications of this document are in design and evaluation.

(including

e for which

velopment

2

Normativereferences

There are no normative references in this document.

3

For

Terms and definitions

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:

[SO Online browsing platform: available at https://www.iso.org/obp

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

© ISO 2018 - All rights reserved
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3.1 Usability

3.1.1

usability

extent to which a system, product or service can be used by specified users to achieve specified goals
with effectiveness, efficiency and satisfaction in a specified context of use

Note 1 to entry: The “specified” users, goals and context of use refer to the particular combination of users, goals
and context of use for which usability is being considered.

Note 2 to entry: The word “usability” is also used as a qualifier to refer to the design knowledge, competencies,
activities a i i i it it f it fonal,
usability engineering, usability method, usability evaluation, usability heuristic.

[SOURCE: ISO 9241-210:2010, 2.13, modified — Notes 1 and 2 were added.]

3.1.2
product
item that i$ made or created by a person or machine

3.1.3
consumer|product
product that is intended to be acquired and used by an individudD for personal rather than
professionpl use

[SOURCE: ISO 20282-1:2006, 3.2]

3.1.4
system
combinatign of interacting elements organized to achieve‘one or more stated purposes

Note 1 to enftry: A system is sometimes considered as a product or as the services it provides.

Note 2 to dntry: A complete system includes all ‘df the associated equipment, facilities, material, computer
programs, l]’r'rmware, technical documentation, services and personnel required for operations and suppoft to
the degree necessary for self-sufficient use in its.intended environment.

Note 3 to eptry: A system can be compased of a product, service, built environment or combination thereof,
and people.

[SOURCE: IISO/IEC 15288:2015,4.1.46, modified — Notes 2 and 3 have been replaced.]

3.1.5
interactive system
combinatign of hardware and/or software and/or services and/or people that users interact with in
order to achieve specific goals

Note 1 to entry: This includes, where appropriate, packaging, user documentation, on-line and human help,
support and training.

[SOURCE: ISO 9241-210:2010, 2.8, modified]

3.1.6
service
means of delivering value for the customer by facilitating results the customer wants to achieve

Note 1 to entry: Services can include both human-system interactions (e.g. accessing a word processor through
the web) and human-human interactions (e.g. a citizen interacting with a clerk at the post office counter).

Note 2 to entry: The “customer” is a user, and does not necessarily have a financial relationship.

[SOURCE: ISO/IEC 20000-1:2011, 3.26, modified — The notes have been replaced.]

2 © ISO 2018 - All rights reserved
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3.1.7
user

per

son who interacts with a system, product or service

Note 1 to entry: Users of a system, product or service include people who operate the system, people who make
use of the output of the system and people who support the system (including providing maintenance and
training).

[SOURCE: ISO 26800:2011, 2.10, modified — Note 1 has been replaced and Notes 2 and 3 were deleted.]

3.1.8

us

subket of intended users who are differentiated from other intended users by characteri
user's, tasks or environments that could influence usability

[SO
the

3.1
sta
per

or dctivity

Notg¢ 1 to entry: Stakeholders can include: users, purchasers, systemsiowners or managers and peo
indifectly affected by the operation of a system, product or servieé)

Not
[SO
31

goall
intgnded outcome

3.1

task

set
Not

Not
ofa

3.1

effé¢ctiveness

acc

3.1
effi

S1UUp

RCE: ISO/TS 20282-2:2013, 4.24, modified — The wording of the definition has’been m
ote omitted.]

eholder
on or organization that can affect, be affected by, or perceive themselves to be affected by

e 2 to entry: Different stakeholders can have different needs; requirements or expectations.
URCE: ISO 31000:2009, 2.13, modified — The original note has been replaced by Notes 1
10

11

pf activities undertaken in orider to achieve a specific goal
b 1 to entry: These activiti€s,can be physical, perceptual and/or cognitive.

e 2 to entry: While goals-are independent of the means used to achieve them, tasks describe parti
thieving goals.

12

hracy and.completeness with which users achieve specified goals

13

tics of the

hdified and

r a decision

ple who are

and 2.]

tular means

ciency

resources used in relation to the results achieved

Note 1 to entry: Typical resources include time, human effort, costs and materials.

3.1.14

satisfaction
extent to which the user's physical, cognitive and emotional responses that result from the use of a
system, product or service meet the user’s needs and expectations

Note 1 to entry: Satisfaction includes the extent to which the user experience that results from actual use meets
the user’s needs and expectations.

Note 2 to entry: Anticipated use can influence satisfaction with actual use.

©IS
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use

combination of users, goals and tasks, resources, and environment

Note 1 to entry: The “environment” in a context of use includes the technical, physical, social, cultural and
organizational environments.

3.2 Related concepts and disciplines

3.2.1

human-centred quality

extent to which requirements for usability, accessibility, user experience and avoidance of harnpf

use are me|
Noteltoe

Note 2 to en
the extent t

Note 3 to er]
with the sy

[SOURCE: ]

3.2.2

accessibil
extent to v
population
goals in ide

ry: Provision of the necessary technical functionality is a prerequisite for human-centred qualit

try: Usability, accessibility, user experience and avoidance of harm from use can otily be managg
hat they can be controlled by designed aspects of the interactive system.

try: Human-centred quality is a collective term for the intended outcome$ of interaction of the
tem.

S0 9241-220:—1), 3.11]

ty

with the widest range of user needs, characterjstics and capabilities to achieve identi
ntified contexts of use

Note 1 to enftry: Context of use includes direct use or use supported by assistive technologies.

3.2.3

user expe
user’s perg
or service

Note 1 to er]
comfort, be

Note 2 to

performand
the user’s in
and from th

rience

try: Users’ perceptions and(responses include the users’ emotions, beliefs, preferences, percepti
haviours, and accomplishments that occur before, during and after use.

entry: User experiénce is a consequence of brand image, presentation, functionality, sys
e, interactive behaviour, and assistive capabilities of a system, product or service. It also results f

e context ofuse.

Note 3 to enptry: Thexterm "user experience” can also be used to refer to competence or processes such as

experience
experience

professional, user experience design, user experience method, user experience evaluation,
resedrch, user experience department.

O1m

Y.

d to

lser

rhich products, systems, services, environments and-facilities can be used by people frgm a

fied

eptions and responses that result,from the use and/or anticipated use of a system, prodluct

ons,

tem
rom

ternal and phy$ical state resulting from prior experiences, attitudes, skills, abilities and personallity;

lser
lser

Note 4 to entry: Human-centred design can only manage those aspects of user experience that result from
designed aspects of the interactive system.

[SOURCE: ISO 9241-210:2010, 2.15, modified — The definition has been reworded for clarification, Note
3 to entry has been replaced and Note 4 to entry has been added.]

3.2.4

harm from use
negative consequences regarding health, safety, finances or the environment that result from use of

the system

Note 1 to entry: The negative consequences can be for the user or for any other stakeholder.

1) Under preparation. (Stage at the time of publication: ISO/FDIS 9241-220.)

4
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[SOURCE: IS0 9241-220:—, 3.9]

3.2.5
ergonomics
human factors
scientific discipline concerned with the understanding of interactions among human and other elements
of a system, and the profession that applies theory, principles, data and methods to design in order to
optimize human well-being and overall system performance

[SOURCE: ISO 26800:2011, 2.2, modified — The note has been omitted.]

3.2[6
human-centred design

HC

apprroach to system design and development that aims to make interactive systems’ more
focyissing on the use of the system; applying human factors, ergonomics and usability knoxy
techniques

Not
that
usel

Not
usel

[SO

3.3

3.3
bui
extq
des

[SO
3.3

e 1 to entry: The term “human-centred design” is used rather than “user-centred.design” in order t
this document also addresses impacts on a number of stakeholders, not just those typically ca
s. However, in practice, these terms are often used synonymously.

b 2 to entry: Usable systems can provide a number of benefits including improved productivit
well-being, avoidance of stress, increased accessibility, and redticed risk of harm.

URCE: ISO 9241-210:2010, 2.7, modified]

Other definitions

1
[t environment

brnal and internal environments and.@ny element, component or fitting that is com
gned, constructed and managed for'use by people

URCE: ISO 21542:2011, 3.10]
2

requirement

con
Sery

[SO

3.3
use
use

dition or capability that“must be met or possessed by a system, system component, }
Fice to satisfy an agreement, standard, specification, or other formally imposed documern

[URCE: ISO/IEG24765:2010, 3.2506 definition 2, modified — The note has been omitted.]
3

error

I actionor lack of user action while using the system, product or service that leads to

usable by
vledge and

b emphasize
nsidered as

y, enhanced

missioned,

broduct, or
ts

a different

resTlt than that intended by the manufacturer or expected by the user

Note 1 to entry: Use error includes the inability of the user to complete a task.

Note 2 to entry: Use errors can result from a mismatch between the characteristics of the user, user interface,
task, or use environment.

Note 3 to entry: Users might be aware or unaware that a use error has occurred.

Note 4 to entry: A malfunction of an interactive system that causes an unexpected result is not considered a

use

error.

Note 5 to entry: The term use error is used in preference to user error or human error in order to avoid the
implied assignment of responsibility for the error to the user.

© ISO 2018 - All rights reserved
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[SOURCE: IEC 62366-1:2015, 3.21, modified — The term medical device was replaced by interactive
system, Notes 4 and 5 have been replaced and Note 6 was omitted.]

4 Rationale and benefits of usability

Usability is the effectiveness, efficiency and satisfaction of the user’s interaction with the object of
interest.

When designing a system, product or service:

— wherirmmmmmmm the
systeny, product or service;

— where|usability is sufficient, the system, product or service will provide the intended |persgnal,
social and economic benefits for users, employers and suppliers;

— where|usability is higher than expected, the system, product or service can have a competifive
advantage (e.g. customer retention, or customers who are willing to pay a premivum).

Specific behefits provided by appropriate usability include the following:
— contributing to meeting targets for the operational efficiency of organizations;

— makinpg systems, products and services easier to understand and-{e learn how to use, thus increaging
uptakg and reducing support costs such as help desks;

— increaping usability for people with a wider range of capabilities (see 6.6.2);
— improying the user experience (see 6.6.3);
— contributing towards sustainability objectives (see 1SO 26000 and ISO 27500);

— reducipg the risks of the undesirable personalysocial or business consequences (see A.6.4);

— providing a competitive advantage, fonexample by improving brand image.

This docurhent provides a basis for identifying the relevant components of effectiveness, efficiency pnd
satisfaction, and the components of the context of use. When specifying, designing or evaluating|the
usability that results from use of a.system, product or service, the objective is to achieve the intended
level of effectiveness, efficiency.and satisfaction. The estimation of the potential impacts of particplar
levels of udability (whether these are business, organizational, personal or social impacts) can be ysed
to justify the development-€fforts needed (see ISO 9241-210 and SO 9241-220).

NOTE Reference[32}provides information on cost-justification of the development effort for usability.

5 Usabllity in a context of use

5.1 Concept of usability

Usability is the extent to which a system, product or service can be used by specified users to achieve
specified goals with effectiveness, efficiency and satisfaction in a specified context of use.

Figure 1 shows the system, product or service, which represents the object of interest. The object
of interest is shown within the context of use, which is composed of the users, the goals and tasks,
the resources, and the environment. Usability, which is composed of effectiveness, efficiency and
satisfaction, is shown as an outcome of use. There are also other outcomes of use that include
accessibility, user experience and avoidance of harm from use.

NOTE The components of usability are described in detail in 6.2, 6.3, and 6.4, and the other outcomes in 6.6.

6 © ISO 2018 - All rights reserved
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Context of use — Outcomes of Use —~

—— Usability —

Users
Efficiency
Goals

Tasks
\_ J

Other outcomes
o Accessibility
¢ User experience
¢ Avoidance of harm
from use

e etc.
\. J

\- J

System,
Product,
or
Service

Environment

Resources

Fligure 1 — Usability that results from use of a system, product or'service in a context of use

The extent to which usability is achieved will vary depending on thecharacteristics of:
— |the system, product or service;

— |the goals;

— |the tasks;

— |the users;

— |the resources;

— |the use environment.

Use| of the same system, product or service can result in significantly different levels of usability
depending on the goals, the types of users and other components of the context of use. Uspbility will
be Influenced by the users’ Characteristics, capabilities and other individual differences, pnd by the
chafacteristics of the tasks_that they perform, and can depend on the physical, social, ciltural and
orghnizational environments.

Usability is typically considered in relation to a system, product or service that is being designed or
evaluated in a given/context of use (i.e. for given user groups, tasks and environment).

EXAMPLE 1 (A software application that supports advanced statistical analyses has high levels of lisability for
experienced-statisticians, but has low levels of usability for students taking a first year statistics modlule.

Usar)ility can also be used to consider the suitability of a component of the context of use (sef 8.2).

EXAMPLE 2 The level of ambient lighting (part of physical environment) needed for a specific product to be
usable in an (otherwise) specified context of use.

There is no single intrinsic measure of the usability of a system, product or service because effectiveness,
efficiency and satisfaction depend on the users, goals and other components of the context of use for
which usability is being considered.

© ISO 2018 - All rights reserved 7
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5.2 System, product or service

Usability is considered in relation to an identified object of interest (a system, product or service).
Systems, products or services can be considered at various levels of specificity from highly complex

systems to

NOTE 1

individual parts of a system, product or service.

which the user interacts (e.g. a system or service) can include other people.

NOTE 2

Different objects of interest to which the concept of usability can be applied are discussed in 8.1.

Usability results from interaction between a user and an object of interest. The object of interest with

5.3 Con

5.3.1 Ge|

The “speci
of users, gd
the usabili

NOTE 1
usability, w
developmery

NOTE 2

T

sideration of usability for “specified” circumstances

neral

ied” users, goals and other aspects of the context of use refer to the particular combina
als and other aspects of the context of use that are “specified” for the purpose of conside
y that results from use of an identified object of interest.

Users, goals, and other aspects of the context of use can be “specified” erpurposes of conside

hether or not they have been considered in the specifications that were used for purposes of syst
t.

he usability that results from use of an object of interest cap-be/significantly different for diffe

combinatiofs of specified users, goals and tasks, resources and environments.

53.2 Sp

The “speci
characterij

NOTE
of intended

533 Sp

It is impor
not all iden

The specif
the user, by

NOTE 1

NOTE 2
specified gd

T

T

pcified users

fied” users are the users who are identifiedfor the purpose of considering usability.
tics of the users will influence usability (se€7.2).

he specified users are one or more user groups that are typically, but not necessarily, part of th
broups of users for whom the system, product or service was developed.

pcified goals

fant to clearly identify the “specified” goals for which usability is being considered, becz
tified goals might be selected to be specified goals (see 7.3).

fion
[ing

ring
ems

rent

The

 set

use

ed goals (intended ©outcomes) for which usability is considered, could be those intended by

r the managemeinitor by the manufacturer.

IIn many situations, usability is considered for a set of goals rather than only for a single goal.

here canrbe conflicts between goals that will result in a trade-off between achieving usability for
al with achieving usability for another specified goal.

one

EXAMPLE

When l‘\nnlznnn a2 ticket for f'vaxrn] there could he canflicts hotwoon tho gr\q] tohavo the shaod

test

travel time, the goal to be comfortable the goal to pay the lowest price, and the goal to configure the trip in detail.

5.3.4 Specified contexts of use

It is important to clearly identify the “specified contexts of use” for which usability is being considered.
The “specified” contexts of use are typically a subset of all possible combinations of contexts of use.
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6 Outcomes of use

6.1 Usability as an outcome

Usability focuses on the effectiveness, efficiency and satisfaction of the user’s interaction with the
object of interest.

Effectiveness (see 6.2), efficiency (see 6.3) and satisfaction (see 6.4) are each composed of more specific
components.

vill depend

effective or

S measures

Othler outcomes of use that are important because they are additional components of humpn-centred
quallity (see A.6) are accessibility (see 6.6.2), user experience (see 6.6.3) and the potentiall harm that
could result from use (see 6.6.4).
NOTE4  The outputs of a computer system are not the same as the outcomes of its use. A system ¢an produce
a vafriety of outputs, not all of which are relevant to theintended outcomes of use. Some outputs direftly support
the pchievement of an intended outcome, some outputs can interfere with achieving an intended ofitcome, and
somle might have no influence on an intended outcome.

NOTES5  The extent to which requirements-for usability, accessibility, user experience and avoidapnce of harm
from use are met, is referred to as human<gentred quality.

6.2| Effectiveness

6.2]1 General
Effdctiveness is the acectiracy and completeness with which users achieve specified goals.
NOTE 1  Effectiveness represents the extent to which actual outcomes match intended outcomes.

NOTE 2  Laekof effectiveness can result in outcomes that could cause harm from use (see 6.6.4).

6.2/2~ “Accuracy

Accuracy is the extent to which an actual outcome matches an intended outcome.

The basis for accuracy will depend upon the specificity of the intended outcome(s). In some cases,
accuracy is based on whether or not the outcome is correct.

EXAMPLE1 The user successfully recorded the intended TV programme on a personal video recorder (PVR).
In other cases, accuracy is based on achieving some acceptable level of match with intended outcomes.
Causes of lack of accuracy can include the following.

a) Use errors or difficulties.
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EXAMPLE 2 A person selects a valid ticket from a train ticket machine, but buys a higher-class ticket
than intended, not realizing the double fare (price).

b) Unnecessary system outputs that interfere with the user’s task.

EXAMPLE 3 A person purchases a train ticket from a machine. In addition to the printed train ticket,
the machine produces several receipts and offers. The person has difficulties finding the ticket among the
many pieces of paper produced by the machine.

c) Inappropriate decisions made on the basis of inaccurate or incomplete outputs.

EXAMPLE 4 A user decides to purchase a product from Web Shop A because it is offered at a lower
price than on Web Shop B. The information that A doesn’t have the product in stock (which resulfs in
considgrably longer delivery time) is not displayed to the user.

6.2.3 Completeness

Completengss is the extent to which users of the system, product, or service are able to achieve all
intended ofitcomes.

NOTE1 There can also be additional positive unintended outcomes.

EXAMPLE 1|  Goal: Prior to setting out to visit a museum, an intending visitor checks the website to find ouf the
price of entfance, but discovers that it is closed on that day.

NOTE 2  The relative importance of outcomes can affect the extent of campleteness.
NOTE 3  Itis possible that individual outcomes can be accurate withieut the outcomes being fully complete

EXAMPLE 2  Goal (intended outcome): Obtain all the items needed for a recipe. An online shopping site accepts
an order fof the items, and all items are delivered except oneithat is out of stock. The individual items thaf are
delivered aile correct, however the items needed for the recipe are not complete.

NOTE4 Itis possible that outcomes can be complete'without all the outcomes being fully accurate.

EXAMPLE The goal of a user is to apply for irisufrance using an online form. The user has filled in all the fields
but inappropriate layout leads the user to misinterpret one of the questions resulting in an incorrect answgr to
that questign.

6.3 Effidiency

6.3.1 Gepneral
Efficiency 1s the resourcessised in relation to the results achieved.

These resqurces in¢lude: time, human effort, money and materials. These resources are considerel as
expendabl¢ resources in the context of use (see 7.5.3).

The use offalsystem product or service could be efficient in using few resources but not be effectivie in
achieving intended outcomes, or could be Very effective i achieving outcomes while being inetficient in
expending high levels of resources.

EXAMPLE1 A user manually enters the specific formula to calculate the total at the end of each row of a
spreadsheet, not knowing that a formula in one row can be copied to apply to the other rows. The user is effective
but relatively inefficient.

A user could be efficient regardless of satisfaction or could be satisfied regardless of efficiency.
What constitutes efficiency depends upon the goals for which usability is being considered.
EXAMPLE 2  Expending time or human effort for pleasure (e.g. playing a game) can be a goal. In this case, where

the goal is to consume time and/or human effort, they become inappropriate measures of efficiency, leaving only
other resource (such as the cost of the entertainment) to be relevant resources to be considered.
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6.3.2 Time used
The time used is the time expended in attempting to achieve a goal.

NOTE Time used can be:

— the time taken to achieve intended outcome(s) (including time used when errors are made;

— the time taken to achieve intended outcome(s) plus the time involved in prerequisite activities, e.g. training
and learning, that need to be accomplished before the object of interest can be used to achieve the intended
outcome(s); or

— |the total elapsed time from start to termination of the activities associated with achieving theixtended
outcome(s).

6.3]3 Human effort expended
Thg human effort used is the mental and physical effort expended to complete'Specified tasKs.

NOTE Human effort deals with the mental and physical impact on the indigidual user. Expenditu]'re of human
effoft can involve both excessive demands and underload, either of which cahrgause negative conseqfiences.

6.3/4 Financial resources expended

Fingincial resources include the costs of using the system, ‘groduct or service, such as payjing wages,
or the cost of energy or connectivity. Financial costs can‘also include the costs of disposal of used
equlipment or waste.

NOTE This can include some proportion of financial'costs for reusable resources acquired in orgler to use it,
such as equipment, facilities, information or expertisg{(see 7.5.2).

6.3)5 Materials expended

Ma:lerials are physical items (e.g. ravi~materials, water, paper) used as input to the task] (including
maintenance tasks) and processed by'the system, product or service.

6.4 Satisfaction

6.4{1 General

Satisfaction is the extent to which the user’s physical, cognitive and emotional responses |that result
from use of a system, product or service meet user's needs and expectations.

NOTE1 Satisfaction influences user behaviours and accomplishments.

NOTE 2\ ‘Satisfaction is typically assessed based on ratings given by users.

The components of satisfaction that are important will depend on the reasons for considering usability.

6.4.2 Physical responses

Feelings of comfort or discomfort represent physical components of satisfaction. They result from the
physical experience of using the object of interest.

EXAMPLE1 When viewing a screen, glare causes discomfort.

EXAMPLE 2 Prolonged periods of use of a notebook without an external mouse causes muscular discomfort.
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6.4.3 Cognitive responses

Attitudes, preferences and perceptions represent cognitive components of satisfaction. They result
from the experience of use of the object of interest, and can also be influenced by the experience of
using similar systems and by the opinions of other people.

EXAMPLE A user says that it “takes forever” to reserve a car on a car rental website.

NOTE Attitudes and perceptions can include trust, perceived degree of safety, perceived degree of security,
and perceived extent of privacy.

6.4.4 Enjotionalresponses

Emotional |[responses represent affective components of satisfaction. They result from eXperignce
while using the object of interest. These responses can be influenced by the experience of using similar
systems ar]d by the opinions of other people.

NOTE1 Emotions can produce or result from physiological responses.

NOTE2  Yome interactive systems intentionally create rich emotional responses to the use of the system, guch
as excitemept and fun in games, or trust in a web shop. As far as such responses are-part of the specified goals
(see 5.3.3), the degree of their achievement is an aspect of effectiveness.

NOTE 3 HEmotional responses can be assessed by physiological responses_such as skin conductance, fjcial
expression, fas well as by self-assessment using rating scales.

6.5 Spegific uses of the concept of usability

Usability ap an outcome of use has specific interpretations in certain contexts of use. The followingfare
common examples.

a) Maintdinability

Maintginability can be considered in terms of the effectiveness, efficiency and satisfaction with
which the goals of maintaining a system,product or service are achieved.

b) Learngbility

Learngbility can be considered in terms of the effectiveness, efficiency and satisfaction with which
the goals of learning to use(system, product or service are achieved.

NOTE ISO/IEC 25010 identifies product attributes that contribute to achieving maintainability [and

learnability| ISO 9241-110.describes how the principle of suitability for learning can be applied in the designfand
evaluation ¢f interactive systems.

6.6 Otheér outcomes of use

6.6.1 General

Other outcomes of use include accessibility, user experience and avoidance of harm from use, which,
together with usability, are collectively known as human-centred quality (see A.6).

NOTE These components of human-centred quality are not independent, but focus on the outcomes of use
from different perspectives.

6.6.2 Accessibility

Accessibility is the extent to which products, systems, services, environments and facilities can be used
by people from a population with the widest range of user needs, characteristics and capabilities to
achieve identified goals in identified contexts of use. The aim in designing for accessibility is to widen
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the target population, thus making products, systems, services, environments and facilities more
accessible to more people in more diverse contexts of use (see A.6.2).

6.6.

3 User experience

User experience is the user’s perceptions and responses that result from the use and/or anticipated use
of a system, product or service. User experience focuses on the nature of these responses before, during

and

6.6.

after use (see A.6.3).

4 Avoidance of harm from use
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*dance of harm from use minimises the risk of negative consequences that could(
inadlequate effectiveness, efficiency or satisfaction, or lack of accessibility and/or @)neg

erience. The negative consequences can include harm to:

the user or other persons, including physical harm, emotional harm, or financial harm,
privacy;

the organization using the system, including harm to finance, security; the environment,
or brand image;

the organization developing, supplying, or acquiring a system, including the system n|
intended targets for usability and the economic or reputatiehal consequences.

A.6.4 for more details.

Context of use

Components of the context of use

context of use comprises a combination of users, goals, tasks, resources, and the technic
social, cultural and organizationalenvironments in which a system, product or service i

E1 The context of use can include the interactions and interdependencies between the objeg
other systems, products or services.

usability that results.from use of a system, product or service depends on the
Facteristics of each'of these components. Therefore, it is important to identify th
racteristics and their variability in the actual or intended context(s) of use. Differencg
fexts of use camtesult in differing usability for the same system, product or service in eag
Lext of use.

E2  Theimpact on usability of changes in a particular characteristic of the context of use can
b to amajor impact.

mmportant to identify the specific context(s) for which usability is being consider¢

esult from
Fative user

or harm to

reputation

ot meeting

b1, physical
s used.

t of interest

particular
e relevant
s between
h different

range from

td and the

characteristics that could affect usability. The context of use can evolve during the process of interaction
(e.g. as the user’s goals change, or users become more skilled), influencing the achievement of usability
in relation to the evolved context of use.

The relevant components of the context and the level of detail required will depend on the scope of the
issues being addressed. ISO/IEC 25063 identifies the information items to be included in a description
of context of use.

The usability that results from use of a system product or service can be considered in relation to
different contexts of use depending on the range of situations that need to be covered.
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7.2 Users within the context of use

The users for whom usability is being considered can be people who interact with different parts of an
identified object of interest, including:

— people who operate the object of interest (including people who interact with each other using the
object of interest);

that output;

I

people who use the output of the object of interest, but are not involved with the production of

EXAMK
telephd

peoplé
admin

NOTE1 1

categories dre used to classify the different ways in which people interact the object of interest.

Typically,

environme
physiologi
Characteri

NOTE2
related to p

Usability c
users with
usability is

It is impor
to usability

7.3 Goa

Goals are ]
them. Goal
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Goals can ¢
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ne banking using a call centre is a user of the output produced by the bank’s system.

out

who support or maintain the object of interest’s continuing operation (for|,example

stration, training or maintenance).

SO/IEC 25010 identifies four categories of users: direct, indirect, primary and,secondary. T

isers are classified into groups based on their different needs; goals, tasks, roles,
nt in which they are using the object of interest, or in terms.-of their characteris

lese

the
ics,

al or psychological capabilities or states or other source$)‘of individual differenices.

stics include physical, sensory, psychological and social factors.

'he market segments used in market research (see 8.6) are typically based on personal characteri
irchase behaviour, rather than use behaviour.

hn be considered for any specified subset of thequsers within the context of use. The se

tics

t of

n the context of use is often much larger than.the set of specified users (see 5.3.2) for wlom

being considered.

ant to clearly identify the user groups.and the characteristics of the users that are reley
, keeping in mind the widest range oficharacteristics and capabilities in the user group.

s within the context of use

he intended outcome(s) to be achieved. Goals are independent of the means used to ach
s focus on what is to be_achieved without necessarily specifying criteria (such as level
ss, efficiency or satisfaction).

ome from a variety of sources including:
brs themselves;
takehelders;

ranization; and

rant

eve
s of

Different u

NOTE 1

regulations.

sers can have different goals.

Goals can focus on functional, cognitive, affective or psychomotor outcomes.

The context of use includes all the goals from all potential sources.

NOTE 2

If the specified goals and context of use considered for usability originate from stakeholders and not

from the users, there is a possibility that usability might not be adequate for the users’ goals in the actual context
of use (see A.5).
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Goals can be decomposed into subgoals that can include intermediate outcomes. Subgoals and

intermediate outcomes are also identified as part of the context of use.

NOTE 3
to achieve a goal.

EXAMPLE
Goal: To be in a particular location (different from the current location)

Subgoal: Obtain transportation

While goals are independent of the means used to achieve them, a task describes a particular means

Task: Travel to the Iocation by train.

Subgoal: Arrange transportation

Taslk: Obtain ticket from a vending machine using a credit card.

Subgoal: Understand which trains the ticket is valid for.

Subgoal: Be confident that the credit card details are secure.

Subgoal: To be relaxed while travelling.

Task: Travel first class.

Thd
larg
imp
the

specified goals for which usability is considered aretypically taken from a (potent
er) set of goals that exist within the context of use. Identifying goals beyond the specified
ortant part of analysing the context of use, since thésegoals can have an influence on th
way they use the system, product, or service.

NOT
for {
inte

E4  Externally imposed goals (e.g. by regulations or organizational culture) which are not sp¢
he purpose of determining usability can limit the user's flexibility to achieve usability in using {
[est.

7.4 Tasks within the context of use

ks consist of one or more actiyities undertaken to achieve a goal. Different combinations ¢
provide different ways of achieving the same goal and can lead to different levels of usah

Tas
can

EXA
goir
con

MPLE 1 The goal of getting money from a bank could be achieved in a number of way

henience store.

NOT
exis
sup

E1  When eonsidering tasks as part of the context of use for design, it is important to tak

ported.

Ch
rel

racteristics of the activities that make up tasks, such as frequency, duration, comp

ially much
goalsis an
b users and

cified goals
he object of

f activities
ility.

5 including:

g in person to the bafk)and making a withdrawal at a counter or using an automatic teller machine at a

b account of

ting task activities, the ways that tasks could be carried out, and the specification of the task actjivities to be

lexity, and
hd cultural

tionships such as dependencies and interdependencies, as well as habits, stereotypes a

con
activ

flexible, and wha

t discretion u

sers have in whether and how to carry

ities are fixed or
NOTE 2  The manner in which a user performs one task might influence how that user performs

which can affect the usability achieved when carrying out those tasks.

EXAMPLE 2
whether there is a more efficient way to carry out the new task.

There can be differences between prescribed ways of carrying out tasks and actual ways
carry out tasks to achieve a specified goal.

NOTE 3  Mismatches between prescribed and actual ways in which tasks are executed can provid

which task

out the task.

other tasks,

Users reuse a method that they are familiar with for other tasks, rather than investigating

that users

e important

information about the context of use. When identifying the intended context of use, it is important to confirm

there are good reasons for following prescribed ways of executing tasks.

© ISO 2018 - All rights reserved

15


https://standardsiso.com/api/?name=6e455a7cb3e497d13a1fb9f2a934d0b0

IS0 9241-11:2018(E)

EXAMPLE 3  An organization has a policy that the content of all communications are endorsed by the senior
management, but workers find it is more effective and efficient to communicate directly with colleagues in
another organization. It is also important to understand any ways in which the task could be carried out which

mightlead t

o undesirable outcomes, in addition to the intended outcome.

7.5 Resources

7.5.1 Ge

neral

The context of use includes any reusable resources and any expendable and/or exhaustible resources

that need

7.5.2 Re

Reusable
conjunctio

completion].

a) Equipr

works

NOTE
equipm

b)

Infornj

1 e los I AHPRA | 1
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usable resources

'esources include equipment, applications, information and support that\are usec
h with the object of interest while the user is carrying out the task and that are integral t

nent and applications include the hardware, software and othler) physical items
fation furniture).

Items used in conjunction with the object of interest could include’furniture, personal proted
ent, or a battery charger. (Some of these items might be expendable if reuse is not possible.)

ation includes data (e.g. a street sign or a recipe) that the user has access to (whef

provided by hardware, software or physical means such as“paper), which aids the completio

each t4

Suppo
which

7.5.3 Ex

Expendabl

NOTE1 1

Constraint
limit what

NOTE2 |
electrical, c
expendable
basis, then

environmer

1sk.

't includes any service (human-based or system-based), including assistive technolog
can be accessed by the user for achieving specific goals.

pendable resources

'his includes expendable resoiirees that are part of the object of interest (e.g. paper in a printer).

5 on available expendable’resources are an important part of the context of use because {
can be expended.

nergy and connectivity are considered resources that are expendable/exhaustible. Energy
hemical or mechanical) and connectivity (e.g. internet, cell network) are resources that can be b

b resources include available time/human effort, financial resources, and materials (see ¢.3

in
D its

e.g.

tive

her
h of

ies,

hey

(e.g.
oth,

exhaustibléas well as reusable. If connectivity to the Internet is available to users on an unli
onnectivity is a reusable resource. The provision of access to these resources is part of the tech
t (see.7:6:2).

7.6 Envi

ited
ical

ronment

7.6.1 Ge

neral

The context of use includes the technical, physical and social, cultural, and organizational environments
that influence usability.

NOTE

Typically, the environment creates constraints that are identified as part of the context of use.

7.6.2 Technical environment

The technical environment consists of those environmental components that enable or constrain the
use of the reusable (see 7.5.2) and expendable (see 7.5.3) resources.
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The technical environment typically includes access to resources such as furniture, packages, control
devices, energy (e.g. electrical, chemical or mechanical) and connectivity (e.g. Internet, cell network).

7.6.3 Physical environment
The physical environment can include:
— the built environment;

— the spatial, thermal, acoustic and visual conditions, stability and vibration;

— [the geographical and topographical features;
— |the weather conditions; and

— |the time of day, and season.

7.64 Social, cultural and organizational environment
The social, cultural and organizational environment includes:
— |other people (including stakeholders);

— |the roles and relationships between people;

— |organizational structures;

— |the language;

— |the legislation;

— |the norms and values, and work practices;

— |the use in isolation or as part of a group, and

— |privacy.

8 [Applying the conceptof usability

8.1] Usability that results from use of various objects of interest

Usability is relevdantin all situations that involve human users. The concept of usability can|be applied
to the use of a wide range of systems, products, and services.

NOTE The’most common applications of the concept of usability are in design, development and fevaluation.

In 1der to apply the concept, it is important to clearly identify the specific object of interest|separately

from-the cpnr‘ifinﬂ context ofuse

Usability can be considered at various levels of scope and complexity (from an entire complex system to
individual components of a system, product, service or environment) including the following.

a) System

— Interactive systems are typically combinations of hardware, software and/or services that
receive input from, and communicate output to users.

— Asystem can be composed of subsystems and nested systems that can include products, services
and built environments (e.g. a building or a path for a wheelchair).

— For a built environment, users can interact with the built environment when in it and when
entering or leaving it (e.g. using directional signs).
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NOTE More complex systems have many interfaces between the system and the people interacting with

the system.

EXAMPLE An industrial complex could have a control room, local control stations, special tools
materials handling equipment, all used by several people to interact with the overall system.

b) Product
— Products are typically stand-alone items.

— Products include physical objects, software products and other intangible products.

and

— Physical products typically have readily identifiable tangible interfaces (including intesfaces

that are not interactive, e.g. a cup).

— Folr complex products, usability can be considered for the whole product or part of.thé product

(efg. packaging).
c) Servicg

— A pervice delivers outcomes of value to its users, and can be composed of sub-services
customer services for a cell phone contract). The interface betweenr@ user and a service
inyolve other humans, as well as the transfer of information and other intangibles.

NOTE Although usability is typically considered for constructed systenis;products and services, the con
of usability pan also be applied to the evaluation of systems that occur naturdlly in the environment.

EXAMPLE Usability is considered for different footpaths to a destination, taking account of the gradien
the paths and the capabilities of the users.

Design for,|or evaluation of, usability focuses on one or mére interactions between the object of inte
and its usefs that lead to accomplishing one or more ggals.

8.2 Characteristics of users, tasks and environments needed for usability

Design for pnd evaluation of usability can alse¢'identify the characteristics needed by components of
context of fise to enable the intended outcomes to be achieved, including the following:

a) the cajabilities and characteristics of the user (e.g. skill or expertise) that are needed;

b) appropriate characteristics of the task(s) needed to achieve the goal(s) (e.g. the complexity of
task orf the extent to which-the system supports the task);

c) attributes of the resources that are needed (e.g. the speed of internet connection or quality of (
available);

e.g.
can

rept

s of

rest

the

the

lata

d) the chpracteristics of the environment that are needed (e.g. the temperature, or whether yiser

suppoft or txaining is needed).

8.3 Achieving usability in design and development

[SO 9241-210 identifies a set of human-centred design activities that can be used to achieve usability:

a) understanding and specifying the context of use identifies what the relevant context(s) of
are, so that the information can be used in a requirements specification and when developing
evaluating design solutions that will be usable in these context;

b) specifying the user requirements includes identifying the relevant usability requirements
criteria for effectiveness, efficiency and satisfaction in specified contexts of use);

use
and

(i.e.

c) producing design solutions includes making use of the context of use and user requirements, in
conjunction with ergonomic knowledge and the use of prototypes, to contribute to producing

usable design solutions;
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d) evaluating design solutions to provide feedback (Table B.1 summarizes different approaches to

usability evaluation).

ISO 9241-220 describes the processes by which human-centred design (HCD) is supported and carried

out

within organizations, with the aim of achieving human-centred quality.

NOTE Other parts of the ISO 9241 series provide more specific guidance that can be applied to the design of
products, systems and services to increase usability, e.g. ISO 9241-110 and 1SO 9241-112 provide principles and
high level guidance related to software usability. The ISO/IEC 2506x series of Common Industry Formats (CIF)
standards define the information items to be included when specifying or evaluating the usability of interactive
systems.

8.4

Des
ind

8.5

Des
pro

8.6

Con
pro

Usability in procurement

ign for and evaluation of usability can provide the following benefits for bothnorganiz
vidual procurement:

from use of systems, products or services that are to be acquired or used (see ISO/IEC
1SO 20282-2);

provides a basis for identifying the intended context of use and-criteria for effectiveness
and satisfaction;

provides a holistic approach that focuses on user needs rather than a comparison based o
and features out of context.

Usability in a review or when making a:¢comparison

ign for and evaluation of usability can prévide the following benefits when reviewin
Hucts or services. It:

enables an explicit specification of the context of use that is used for the review or comp
ISO/IEC 25063);

provides fair and relevant user:oriented criteria;
promotes a consumer-griented perspective;

provides a basis for.cemparing new technologies.

Usability inputs to marketing and market research

sideratienyof usability can provide the following benefits in marketing and market rese
vide a basis for:

recognizing different user needs for different market sectors; and

htional and

enables the required usability to be identified and compared with the agtual usability that results

25062 and

, efficiency

h functions

g systems,

arison (see

hrch. It can

ranking product features or properties.
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Annex A
(informative)

Relationship of usability to other concepts

A.1 General

The concegt of usability is often used in conjunction with other concepts. Understanding the relationghip
between these concepts can be important for practitioners coming from different areas who.might Have
a particulalr perspective on usability.

A.2 Human-centred design

Human-centred design (HCD), which aims to make interactive systems mere-tusable by focusing on
the use of [the system, is an important application of the concept of usability. Relevant Internati¢gnal
Standards fnclude:

— IS0 9241-210, which provides an overview of HCD activities;
— S0 9241-220, which provides detailed guidance on HCD process definition and improvement; ajnd
— ISO/TR 16982, which provides guidance on HCD methods:

Usability i an important driver of HCD, as explained.in’ISO 9241-210. HCD makes use of the concept of
usability (including usability measures) in its activities. The application of HCD achieves a broad range
of outcomgs and benefits including improving usability, accessibility and the user's experience, and
reducing the risk of the product failing to meet'stakeholder requirements.

A.3 Ergonomics/human factors

Ergonomicgs/human factors is @ ;scientific discipline concerned with the understandingl of
interactionys among human and-other elements of a system. ISO 26800 explains that the main gogl of
ergonomick/human factors ist¢-optimize human well-being and overall system performance through

— take account of the nature of the tasks;
— take account of the environmental context; and
— evaluate a system, product or service against ergonomics criteria.

ISO 26800 explains that taking an ergonomics approach potentially contributes to sustainability and to
social responsibility.

[S0-9241-11 provides a more detailed conceptual framework for identification of the target user
population, tasks and environments, and for evaluation against criteria for human performance
(effectiveness and efficiency) and satisfaction when using systems, products and services.
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In addition to its application to design, ergonomics includes the scientific work that develops the
ergonomics knowledge about human characteristics and capabilities, and the interactions of humans
with other parts of a system.

A.4 Human-centred organization

A human-centred organization recognizes and addresses the improvement of human well-being and
total system performance through the following seven principles that are described in ISO 27500.

— Capitalize on individual differences as an organizational strength.

— | Make usability and accessibility strategic business objectives.
— |Adopt a total system approach.

— |Ensure health, safety and well-being are business priorities.
— |Value employees and create a meaningful work environment.
— |Be open and trustworthy.

— |Act in socially responsible ways (as described in ISO 26000).

The need to “make usability and accessibility strategic busingss objectives” is recognizgd as being
necpssary in order to optimize performance, minimize humah-based risk of undesirable consequences,
maximize well-being within an organization, and enhance relationships with customers.

A.J Social responsibility
Usapility can be applied in ways that support.the principles of social responsibility (see ISO 26000).

a) |A clear distinction needs to be made between considering usability for the user'’s intended
outcomes and for another stakeholder's intended outcomes (see 5.3.3). Taking account of the user's
goals satisfies fundamental hurhan needs and produces designs that respect human dighity:.

b) [Systems, products and serwices should be designed to be usable by people with the widgst range of
capabilities who could potentially use the system, product or service (see 6.6.2).

A.4§ Human-centred quality

A.6.1 General

Humhan-centred quality is a collective term for the intended outcomes of interaction: the|extents to
which réguirements for usability, accessibility, user experience and avoidance of harm fr¢m use are
met. Usablllty is one component of human centred quallty, whlch also includes: accessibility|(see A.6.2)
ed quality is
1dent1f1ed in ISO 9241-220 as the ob]ectlve of human centred de51gn It emphaSIZes the need to consider
accessibility and user experience, and to understand how usability, accessibility and user experience
can mitigate the risks of potential negative consequences for users and other stakeholders, and
maximize the opportunities for positive outcomes.

A.6.2 Accessibility

The objective of designing for accessibility is to enable products, systems, services, environments and
facilities to be used by people with the widest range of user needs, characteristics and capabilities in
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diverse contexts of use. Accessibility is included as a component of human-centred quality to emphasize
its importance as part of human-centred design.

NOTE 1

[SO 9241-20, ISO 9241-171, ISO/IEC 13066-1, ISO/IEC 29136, ISO/IEC/TR 29138-1 and ISO/IEC 30071.

Guidance that can be used to contribute to accessibility during design and development includes

Taking account of the need for accessibility when designing products, systems, services, environments
and facilities for usability can both widen the range of people who can use them with effectiveness,
efficiency and satisfaction, and result in increased usability for all users.

NOTE 2

Usability is one of the 11 "Accessibility Goals" of ISO/IEC Guide 71:2014. ISO/IEC Guide 71:2014 6.2.8.1

describes tt
tasks with 4

A.6.3 Us
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(including
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ffectiveness, efficiency and satisfaction.”

T experience

Fience is defined as a person's perceptions and responses that result from the
cipated use of a system, product or service. User experience focuses on theyuser's preferen
bmotions and physical and psychological responses that occur before,‘during and after
perception of trust, safety, security, and privacy). A positive user (experience can proj
e user and/or to the organization that provides the interactive systém.

human-centred quality, user experience is the extent to which requirements are met

ic warning messages intended to alleviate stress).

h includes the extent to which the user experience’that results from actual use meets
|s and expectations. A particular user experienece.€an be a goal (for example “To be rela
lling” in 7.3 Example 1).

\lthough anticipated use is outside the scope ‘0f satisfaction, anticipations of the use can influ
when the object of interest is used subsequently.

ility typically deals with goals shared by a user group, user experience puts more emph
al goals, which can include personal motivations, including needs to acquire new knowld
o communicate personal identity, and to provoke pleasant memories.

ience is also concerned with how the experience changes with repeated use.

pidance of harm from use

Lack of us

outcomes tlhat could arise from inappropriate forms of interaction or inappropriate outputs. Exam

of the neg

ivé.outcomes that could result from inadequate usability that are identified in ISO 9241-

heir

use
ces,
use
ide

for

perceptions and/or responses resulting from the use of theinteractive system (for example

the
xed

Pnce

hsSis
dge

'he term user experiefice ‘is sometimes used to refer to all the aspects of users interacting with a

bility, la€k)of accessibility and/or a negative user experience can result in a range of negafive

bles
220

include thd following:

a) For the user and other people affected by the system, product or service:

— Negative outcomes during interaction including risks to health and safety or risks of stress,
fatigue, frustration or lack of empowerment.

— Failing to adequately complete a task, taking too much time, or dissatisfaction resulting in
unwillingness to use the system again.

— Inconvenience and/or financial harm that could result from being unable to achieve the purpose
for which the system of interest was used.

— Lack of trust, security or privacy.
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