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Module 5 — Accessibility and Digital Inclusion

This Module of the ITU Toolkit on Digital Transformation for People-Oriented Cities and
Communities focuses on accessibility aspects in smart sustainable cities and communities.

Cities and communities that are starting on their digital transformation journey will find the
resources highlighted within this Module useful toward deploying loT and smart systems in their
city to ensure inhabitants’ inclusion and accessibility to services.

This Module is also useful for cities that have already made some headway into their digital
transformation process but would like to validate the efficacy of smart systems and applications
in their city for these purposes.




Module 5 — Connectivity, Digital Divide and Digital Inclusion

This Module will cover the following topics:

Digital Inclusion and Accessibility in Cities and Communities

Barriers to Accessibility

Solutions for Addressing the digital divide

Key tools for Accessibility and Digital Inclusion
1. Tool #1: Incorporating accessibility in Internet of things applications and services
2. Tool #2: Incorporating accessibility in smart public transport
3. Tool #3: Incorporating accessibility in audio and multimedia
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Digital Divide, Digital Inclusion and Beyond

Access is multidimensional and includes the
physical, spatial, cultural, demographic and
socioeconomic conditions of accessibility.



Barriers to Access and Use of ICTs
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Some people with specific needs
associated to differences of age,
gender, ability, socioeconomic status
and geography may have barriers to
access and use digital information
and services.
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Disability Inclusion
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15% of the world's 80% of persons with 7 targets of the

population, or one disabilities live in Sustainable

billion people, are developing Development Goals
persons with countries. explicitly refer to
disabilities. persons with

disabilities.

(Image Source)



https://www.un.org/en/content/disabilitystrategy/

Digital Inclusion and Accessibility

DIGITAL

INCLUSION I '


https://www.worldbenchmarkingalliance.org/publication/digital-inclusion/

What is Accessibility?

Accessibility refers to the extent to which a
product, device, service, or environment is
available and navigable for persons with
disabilities, or for persons with other special needs
or functional limitations.
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What is Accessible ICT?

Accessible Information and Communication
Technology is technology that can be used by people
with a wide range of abilities and disabilities. It
incorporates the principles of universal design. Each
user is able to interact with the technology in ways
that work best for him or her



Benefits of Accessibility

Enhancing participation Improves access to education
at work and training

Provides access to health Provides access to basic city
information and providers services such as emergency

services




Digital Inclusion

How to successfully ensure digital inclusion for
everyone regardless of gender, age, ability or
location.

Accessibility — the key pillar to implement digital
inclusion for all

The 6 A's

DIGITAL INCLUSION
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FORALL

Accessibility

Adoption of policies,
regulations, standards.
T, Qudelines and
£_|rilll_|; good pragtices @. . :
Accessible ICTs:
devices, products and services,
— Apprapriatian, E"Q':}‘-"Em”'ﬁ':l e-health
ﬁ;" digital litaracy e-aducation, atc.

and knowledge skills

@Aﬁnrdahilﬂy: Internet and devices

O

Access/digital infrastructure:
Internet connectivity, broadband, networks




ITU Resources Yowards bullding inclusive

digital communities

ITU toolkit and self-assessment
for ICT accessibility implementation

Toolkits, Guides, Reports, Training, Video Tutorials to ‘&“\EE

support ITU Members’ national, regional and global E EJ ™ a S — m :
efforts in building digitally accessible environments
and communities. ——

INCLUSIVE DIGITAL COMMUNICATION '!(.‘y}'
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ICT/digital accessibility

The key 10 achleving a digfally inclesive world
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Policy Barriers to Accessibility

Inconsistent application of international
accessibility instruments

Lack of goal setting and
compliance monitoring

Lack of governmental guidelines
or regulations
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Institutional Barriers to Accessibility
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Perception of lower Stakeholders who do not Inhibiting attitudes and

profitability of inclusive share common ground use of language

technologies



Technological Barriers to Accessibility
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Inability to cover diverse Outdated accessible
accessibility needs technologies
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Cost of accessible Accessibility
technologies guidelines constraints







Connectivity Solutions

Efficient and affordable ICT infrastructure and services,
combined with enabling policy and regulatory
environments, enable businesses and governments to
participate in the digital economy, helping countries boost
their overall economic well-being and competitiveness.




Accessible Design vs. Universal Design

Universal Design

Accessible
Design

Accessible vs. Universal design



Universal Design Principles
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Equitable Use Flexibility in Use Simple & Intuitive Use Accessible Information
O
X %3 (R
Tolerance for Error Low Physical Effort Size and Space



Web Accessibility
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Web Content
Accessibility
Guidelines
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Education and Digital Skills
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Basic Education and Digital Training
Literacy




4. Key Tools for Narrowing the Gap on the D||tal
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Introduction to Tools for Accessibility and Digital
Inclusion

Tool #1.
Incorporating
accessibility in Internet
of things applications
and services

Tool #2:
Incorporating
accessibility in smart
public transport

Tool #3:
Incorporating
accessibility in audio
and multimedia




Tool #1
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Incorporating accessibility in
Internet of things applications
and services



Complementary

Accessibility Requirements for loT

IoT accessibility requirements
Use of alternative Concreteness of C(;g:;iﬁ;]:lcy anforrr;ar;ce
representation of accessibility heterogeneous with assistive
information features I}éls technology
Status recovery Ir{st'a'llapon_ and Malfunction Emergency
and profile initialization and recovery
Disaster . . Temporary
preparedness Disaster relief disabilitics

Y.4204(19)_F01

Tu-T

International Telecommunication Union

ITU-T Y.4204

TELECOMMUNICATION (02/2019)
STANDARDIZATION SECTOR
OF ITU

SERIES Y: GLOBAL INFORMATION
INFRASTRUCTURE, INTERNET PROTOCOL ASPECTS,
NEXT-GENERATION NETWORKS, INTERNET OF
THINGS AND SMART CITIES

Internet of things and smart cities and communities —
Requirements and use cases

Accessibility requirements for the Internet of
things applications and services

Recommendation ITU-T Y4204



https://www.itu.int/rec/T-REC-L.1470-202001-I/en
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.itu.int%2Frec%2Fdologin_pub.asp%3Flang%3De%26id%3DT-REC-Y.4204-201902-I!!PDF-E%26type%3Ditems&psig=AOvVaw2jgPtCnH7Ny82Nz-17jVSO&ust=1616205794348000&source=images&cd=vfe&ved=0CA0QjhxqFwoTCND20fWhu-8CFQAAAAAdAAAAABAD

Use Case Environments for 0T

Accessibility
' I /
@ T
Home Workplace
Eaas &

Emergency & Medical Care

Transport



Categories of loT Application and Service Requirements

Ability to perceive all the information and capabilities of an [oT application or service

Alternative representation of information Accurate and timely delivery of accessibility features

Consistency between multiple user interfaces

ategory 11 Ability to understand the information presented by an loT application or service
Malfunction and recovery guidance Temporary disabilities
Category 111 Ability to perform the required operations of an IoT application or service
User accessibility profile and service status recovery Installation and initialization of ToT service and/or ToT device
Category IV Ability to use suitable assistive technology with an IoT application or service

Compatibility with existing assistive technology

Ability to satisfy user's specific needs

Notification of malfunction and safety hazards Disaster preparedness

Disaster reliel

Y.4204({18)_F02
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Tool #2

Incorporating accessibility In
smaurt public transport




Accessibility in Smart Transportation

An example of accessible public transport
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International Telecommunication Union

ITU-T Y.4211

TELECOMMUNICATION (12/2020)
STANDARDIZATION SECTOR
OF ITu

SERIES Y: GLOBAL INFORMATION
INFRASTRUCTURE, INTERNET PROTOCOL ASPECTS,
NEXT-GENERATION NETWORKS, INTERNET OF
THINGS AND SMART CITIES

Internet of things and smart cities and communities —
Requirements and use cases

Accessibility requirements for smart public
transport services

Recommendation ITU-T Y.4211

Recommendation ITU-T Y.4211:
‘Accessibility requirements for smart public

transportation services'



https://www.itu.int/rec/T-REC-L.1470-202001-I/en
https://www.itu.int/rec/dologin_pub.asp?lang=e&id=T-REC-Y.4211-202012-I!!PDF-E&type=items

Two-layer Structure of Accessibility
Requirements

4 Various user needs A

o o o
-

One arm Arm injured New parent Blind Deaf y

Providing customized information
according to accessibility requirements

Communicating information considering user's accessibility needs
Interface layer — Considering user's physical, audio, visual capabilities
— Compatible with user's assistive technology

Context of information should consider a user's capabilities
Information layer — Prepare information considering user's physical, audio, visual,
linguistic and cognitive abilities

Y.4211(20)_F02

ITu-T

International Telecommunication Union

ITU-T Y.4211

TELECOMMUNICATION (12/2020)
STANDARDIZATION SECTOR
OF ITu

SERIES Y: GLOBAL INFORMATION
INFRASTRUCTURE, INTERNET PROTOCOL ASPECTS,
NEXT-GENERATION NETWORKS, INTERNET OF
THINGS AND SMART CITIES

Internet of things and smart cities and communities —
Requirements and use cases

Accessibility requirements for smart public
transport services

Recommendation ITU-T Y.4211

Recommendation ITU-T Y.4211:
‘Accessibility requirements for smart public

transportation services'



https://www.itu.int/rec/T-REC-L.1470-202001-I/en
https://www.itu.int/rec/dologin_pub.asp?lang=e&id=T-REC-Y.4211-202012-I!!PDF-E&type=items

Tool #3

i

Incorporating accessibility In
audiovisual content



Audio Accessibility in Media
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Entrances and Exits

S
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Escalators

2 %

Pathways

V.

Stairs

Decision Points

AV

Lifts and Elevators

Ticket Gates and
Barriers

Railway Stations and
Platforms

mu-r

International Telecommunicatien Union

ITU-T F.921

TELECOMMUNICATION (08/2018)
STANDARDIZATION SECTOR
OF ITU

SERIES F: NON-TELEPHONE TELECOMMUNICATION
SERVICES

Accessibility and human factors

Audio-based indoor and outdoor network
navigation system for persons with vision
impairment

Recommendation ITU-T F.921



https://www.itu.int/rec/T-REC-L.1470-202001-I/en
https://www.itu.int/rec/dologin_pub.asp?lang=e&id=T-REC-F.921-201808-I!!PDF-E&type=items

Visual Accessibility in Media
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technology

Yes
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Image

recognition
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Video
assistance

Trip
companion

Service stafl/
volunteers

F.922(20)_F02

mu-T

International Telecommunication Union
ITU-T F.922
TELECOMMUNICATION (08/2020)

STANDARDIZATION SECTOR
OF ITU

SERIES F: NON-TELEPHONE TELECOMMUNICATION
SERVICES

Accessibility and human factors

Requirements of information service systems
for visually impaired persons

Recommendation ITU-T F.922



https://www.itu.int/rec/T-REC-L.1470-202001-I/en
https://www.itu.int/rec/T-REC-F.922-202008-I

Telecommunications Relay Services

S S CEEEE—
MoC/ MoC/
medium A medium B
non-PWD
PWD CA
(or PWD)
Mo(C/ MoC C/
medium D medium C
Person with Communication Person without :
disabilities assistant disabilities

Int t I Telecommunica tion Union
LECOMMUNIC; (03/2018)
ANDARDIZATIO! oR

uuuuu

SERIES F: NON-TELEPHONE TELECOMMUNICATION
SERVICES

Accessibility and human factors

Multimedia telecommunication relay services

Recommendation ITU-T F.930

F.930(18)_FO01



https://www.itu.int/rec/T-REC-L.1470-202001-I/en
https://www.itu.int/rec/dologin_pub.asp?lang=e&id=T-REC-F.930-201803-I!!PDF-E&type=items

Accessibility profiles for IPTV systems

TV screen image with the accessibility functions

Main video
(Broadcasting) area (*)

e N

Sign language video area(*)

Japan is beautiful but too
hot.

} Closed caption area (*)

H.702(20)_FIIL.1

(*) Size and position of both sign language and closed
caption can be changed by remote controller

Architecture of the ITU-T H.702 terminal

Video content
display function

(DVB, ISDB, ATSC,

CATV, IPTV, etc.)

Accessibility information
display functions

Closed sign ~ Closed Audio
language caption  description
(IPTV) (IPTV) (IPTV)

Multimedia application framework
(GINGA (ITU-T H.761), LIME (ITU-T H.762), HTMLS)

Video content
receiver function

(DVB, ISDB, ATSC,

CATV, IPTV et.al)

Accessibility information
receiver function
(IPTV)

OS

H.702(20)_Fll.2

ITu-T

International Telecommunication Union

ITU-T H.702

TELECOMMUNIGATION (08/2020)
STANDARDIZATION SECTCR
OF U

SERIES H: AUDIOVISUAL AND MULTIMEDIA SYSTEMS

IPTV multimedia services and applications for IPTV —
General aspects

Accessibility profiles for IPTV systems

Recommendation ITU-T H.702



https://www.itu.int/rec/T-REC-L.1470-202001-I/en
https://www.itu.int/rec/T-REC-H.702-202008-I

Text Alternatives for Images

Whole image

— Image type

— Image purpose
— Image content

Image component 1
— Component identifier
— Component content

Image component 2
— Component identifier
— Component content

Image component n
— Component identifier
— Component content

T.701.11(20)_FO1

ITu-r

ITU-T T.701.11

TELECOMMUNICATION (09/2020)
STANDARDIZATION SECTOR
OF U

SERIES T: TERMINALS FOR TELEMATIC SERVICES
User interfaces — Accessibility and human factors

Guidance on text alternatives for images

Recommendation ITU-T T.701.11



https://www.itu.int/rec/T-REC-L.1470-202001-I/en
https://www.itu.int/rec/T-REC-T.701.11-202009-I/en

Module 5 -
Accessibility and Digital Inclusion

Thank you for completing this Module of the ITU Toolkit on Digital
Transformation for People-Oriented Cities and Communities.

We hope that you found the information in this Module useful toward planning
and initiating your city or community’s digital transformation process.

Please review the resources highlighted within for further details, including
valuable real-world use cases, on how to get started on — and optimize from
the onset — your city or community’s digital transformation journey.

Toolkit on Digital
Transformation for People-
Oriented Cities and Communities

u4dssc@itu.int
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mailto:u4ssc@itu.int
https://toolkit-dt4c.itu.int/

