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Visionary of Universal
Design

Ronald L. Mace, a design
pioneer, was the visionary of
Universal Design.

The idea of Universal design is
a broader concept that caters
to the needs and
requirements of everyone,
and not just the disabled
section of society.

RONALD MACE

IDEOLOGY AND PHILOSOPHY

“We can make anything more
universally usable, but to do that, we
must pay attention to details.”

- -Ronald L. Mace.



https://www.re-thinkingthefuture.com/?s=Universal+Design

Introduction

e Growing urbanization in India necessitates efficient public
transportation.

e Accessibility is a major challenge for people with disabilities in
using public transport.

e Public transport must be more competitive to attract users.

Towards Universal Accessibility: A Comparative study , Author: Ar. Radhika G, Co Author: Prof. Dr. Bandana Jha 4



Research Background

e This research study delves into the critical nexus of three
interconnected subjects such as mass transit, persons with
disabilities, and universal design for inclusion.

e As urban populations continue to grow and transportation
systems evolve, ensuring accessibility for all individuals,
regardless of their abilities, becomes increasingly paramount.

e Literature Review seeks to explore challenges faced by

individuals with disabilities in accessing mass transit systems.
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Problem statement

Hypothesis

Need for the study

Significant gaps exist in
accessibility for individuals
with disabilities, senior
citizens, expectant
mothers, women, and
young children.

(According to the 2011 Census
(with updates in 2016), India’s
population was around 1210
Million, and out of that, about
26.8 Million were people with
disabilities.)

Existing regulations may
not be sufficient to create
truly inclusive public
transit infrastructure.

Robust public
transportation is essential
for addressing urban
issues and aligns with the
United Nations Sustainable
Development Goals (SDGSs)
related to inclusive and

sustainable cities.
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e Lack of Active and
Passive Accessibility
e unemployment
Rapid Rail Transport social disadvantage
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permanentand loss of dignity
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Employment Transportation
System(ITS)
Bus and other Roadways e Need more and more
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Factors affecting accessibility in the choice of Public
Transportation:
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Figure-6: Car and Motorised two-wheeler ownership in India

National Family Health Surveys (NFHS) for 1993, 1998, 2005, and 2015 (IIPS, 2021), those reported by Census in 2001 and 2011 (Chandramouli,
2012) and Lonaitudinal Aaeina Studyv of India (LASI for 2017 (1IPS et al.. 2020)
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https://www.researchgate.net/figure/Horizontal-and-Vertical-
Gap-between-Train-and-High-Level-Platform_figl 265198408

Towards Universal Accessibility: A Comparative study, Author: Ar. Radhika G, Co Author: Prof. Dr. Bandana Jha 9




PWD's Demographics and their current scenario with

Mobility in PT(MRT & BRT):

Disabled Population by Type of Disability
India : 2011
(Millions)

Type of Disabilit Persons mm

Total 268 150 118
In Seeing 50 26 24
In Hearing 51 27 24
20 11 09
54 34 21
15 09 06
0.7 04 03
49 27 22
21 12 10

In Speech
In Movement

Mental Retardation
Mental Iliness
Any Other

Multiple Disability

Disability Type Transportation Requirements

Clear audio announcements, tactile indicators, assistance with
boarding and alighting, accessible information systems

Visual Impairment

Hearing Impairment Visual alarms, real-time text displays, accessible ticketing machines,

clear signage

Low-floor buses, ramps, elevators, wider aisles, designated seating,
accessible restrooms

Mobility Impairment

Cognitive Impairment  |Clear and simple signage, visual cues, supportive staff, easy-to-

understand announcements

Multiple Disabilities Combination of requirements from different disability categories

source: Author tabulated the data by collating inputs from :

systems-for-differently-abled-persons

MRT - Mass Rapid Transit, BRT - Bus Rapid Transit

Source: Disabled Persons in a statistical profile 2016 (mospi.nic.in), Census of India 2011 : Disabled population
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Research Methodology

Approach :

e Identifying Architectural

Parameters beyond Physical

ol 2

Infrastructure

e Analysing existing regulations,

(assessing the effectiveness of

current regulations and identify
‘ opportunities for improvement)
e Benchmarks against

International Best Practices
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Research Questions

e What are the key accessibility gaps and barriers faced by
diverse user groups within the MRT(Mass Rapid Transit) and
BRT(Bus Rapid Transit) systems of Chennai, Delhi, Mumbai, and
Kolkata, and how can these be addressed through policy and
infrastructure improvements?

e How can India’s mass rapid transit systems be enhanced to
offer comparable convenience and accessibility to personal
vehicles analysing the evaluation parameters and indicators,
thereby promoting a shift towards sustainable and inclusive
public transportation?

. - : . 12
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Research Objectives

Evaluate the effectiveness of Universal and Inclusive
Design (UID) principles in mass transit systems.

Assess the accessibility, equity, and inclusion of mass
transit systems for diverse populations.

(This involves analyzing existing regulatory frameworks,
analysing a suitable audit method from the existing literature,
and conducting a pilot study to identify specific challenges and
potential solutions)

. - . . 1
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Identified Core Areas

Accessibility in Challenges Universal Design
Mass Transit faced by approaches for
Person with Inclusion
Disabilities (National and
Global
benchmarks)

# Ease of people to reach

desired destinations. # Steep chairs, narrow

# Relationship btn entrances, higher

platform level, cramped # Holistic approach,

seating areas, involving PWD'’s in policy

inaccessible washroom making and periodic
assessment of spaces and
other essential reqts.

Infrastructure, services,
network and demand for
travel
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Overview of Literature Review
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Figure-4 : Shortlisted Year wise-identified articles based on relevance and significance
source: Authors, based on data collected from digital platforms
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AND COMMUNITIES
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Global Benchmark Document : UNCRPD

The UN Sustainable Development Goals
(UNSDGs) and the UN Convention on
the Rights of Persons with Disabilities

No. of policies and frameworks referred
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Structure of Data Collection
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Identified Gaps from Literature Review

Data on User Experience

particularly for individuals
with disabilities. Collecting
and analyzing data can
help identify specific
challenges and inform
targeted interventions.

Other Parameters
beyond Physical
accessibility

Limited research on
comprehensive
assessment of parameters
beyond physical
accessibility such as the
role of information
accessibility and other
areas.

International Best
Practices

Insufficient research on
international best
practices and the
effectiveness of existing
regulations in India.
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Methods followed to identify each gap

Accessibility
(Internal, External

nformation and

Wayfinding

Systems

International Best
Practices

Secondary case studies
Identifying Audit methods
Online survey on User experience

Secondary Case studies

Identifying parameters & standards
Assessing through Manual &
automation methods

Secondary case studies
National & Global benchmarks
Comparison of frameworks

18
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Identified Accessibility Gaps & Futuristic solutions

Table: Futuristic approach and solution
Refe Authors Aim Target Key Issues Proposed
renc Group Solutions
e No
[25) Demurer, E. & Enhance ITS for | Elderly/d | Accessibility ITS solutions
Cebeci. MLS. clderly/disabled isabled m public
mobility transport &
urban
infrastructure
[26]) | Mackey. S., Hine, Explore rural Rural Disparity in Strengthen
J P, & Gunay, B. transport populau rural/urban community
challenges on transport transport, iImprove
access mfrastructure
[27] Chawandire, D. Examne Wheelch | Accessibility Enforce
accessibility for air users dispanties, accessibility
wheelchair users in RDP lack of access regulations, fund
in RDP housing housing n RDP retrofitting.,
houses & inclusive urban
public spaces planning
28] Peter, R. & de Explore Disabled Lack of Inclusive
Roure, D. inclusive users & accessibility metaverse design,
metaverse content in digital involve disabled
potential creators platforms individuals
[29]) Ling, S. & Convert building | Building | Gap between Develop domain
Roman & standards to industry human- ontology model,
Dumitru executable rules | professio | readable and extract rules
nals machine-
understandabl
¢ regulations

Source : Authors compiled the data

Key Takeaways:

Enhancing Information
Transportation system (ITS)
Strengthen Community
Transport infrastructure
Enforcing accessibility
regulations

Fund retrofitting inclusive
urban planning

Inclusive metaverse design
Involving disabled
individual

Develop domain ontology
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Comparison chart of MRT, BRT of 4 Metropolitan Cities

Table 03: Comparison chart of Massz Rapid Metro and Bus station of four metropolitan
cities with their current challenges

City Metro Buses Accessibility
Challenges
Delhi Platform level boarding, Low-floor buses with Last-mile connectivity,
elevators, escalators, ramps, priority seating, accessibility in older
Braille and audio and audio-visual areas
announcements, dedicated | announcements
wheelchair spaces
Chennai Accessibility features Gradually infroducing Accessibility in
similar to Delln, focus on | low-floor buses and suburban areas, visual
station design and train improving bus stops impairments
mteriors
Kolkata Efforts to improve Increasing low-floor Overcrowding, road
accessibility, challenges in | buses and improving bus | conditions
older stations stops
Mumbai Elevators, escalators, Low-floor buses, Overcrowding, traffic
tactile paving, frequent extensive network congestion, limited
Services metro coverage,
accessibility for specific
disabilities

Source: The contents are compiled by the authors from secondary data
“https:/'www urbantransportnews.com/article/'study-on-accessibility-of-indian-public-
transportsystems-for-differently-abled-persons™

Key Takeaways:

e last-mile connectivity,
accessibility in older
areas,

e overcrowding, and

e infrastructure
limitations.

Overall Delhi and Chennai

have shown significant

progress in metro

accessibility, Kolkata and
Mumbai still face challenges in
this area. 20
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Method for survey identified for Survey

Tahble 03: Methods to Evaluate Accessibility of Public Transportation identified in
Secondary Case Studies

The IDEA audit, a novel post-
occupancy evaluation (POE)
method, was developed to
assess the perception of
inclusion, diversity, equity,
and accessibility (IDEA) in the
built environment. This mixed
methods approach aims to
gather feedback from building
occupants to identify areas for
improvement and understand
how to create more inclusive
spaces, [Zallio, M., & Clarkson,

P. _]], European Union's Horizon 2020
research and innovation programme

S0C10€CON0MIC

Reference | Research Key Accessibility Qutcome
No Location | Methods & Dimensions
Tools
[18] Us TRACT Facility, Vehicle, Efficient, low-cost
(Transit Policy, Rider, evaluation of public
Accessibility | Paratransit, Website | transport accessibility.
Tool)
[19] Italy STA model | Person-based, space- | Measures accessibility
time, modal choice based on individual
constraints.
[20] Spain Access Land use, travel Requires robust data
mdicators & | mode, tume, gravity, for accurate
parameters opportunities, accessibality
proxumaty, transport, measurement.
environment,
individual, social
[21] Indonesia Spatial Infrastructure, Evaluation tool for
Analysis distance, opportunaty, BRT system

improvement.

sources: Author tabulated the data above in the table
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Questionnaire prepared based on “IDEA” audit feedback system

CT

People Related Data

People-Space
Perception

People Dynamics
Perception

Personal information such as age,
gender and location
To know the context of survey

responses
Physical characteristics of the

bldg.
Spacial Comfort
Sensorial Experience

11VVvVVY PCUPIC IILTI ALl vvilll Ta\ull

other in the building
Includes equity, inclusion,
diversity, well-being and
empowerment
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Beyond Physical Accessibility, there are other
parameters to create inclusive mass transit

e Information and communication (passengers with real-time updates, schedules,
and route information)

e Safety and security (passenger well-being and instill confidence in the system. )

e Comfort and well-being (overall passenger experience, including factors like
seating, air conditioning, and cleanliness)

e Flexibility and adaptability

e economic considerations(balanced with service quality to ensure the system's



Apglication.of Websitetesting.10 assess.accessiblelCL

accessibility indicators

INFORMATION ACCESSIBILITY INDICATORS

easily
clarity | accessi
availabili|i and ble
tvof | simplicii| costom| mobile | Website
realtime |ty of er apps | visual
info in infoo | service| (with |experien| infoin
accessible| (route |channe| audio / ce multiple
format | maps/ Is text-to- | (contras| languag
Station (audio / | schedule|(phone,| speech | t/text | eand
VWebsite Type |Location| braille) 5) email) | option) size) format
] i -
ilorg Metro Chennai |No Yes Yes MNo No Yes
bm;.-l'..-:a:::a- gg;héggﬂ.
erail com’ Metro Delhi No Yes Yes No No Yes
ays.gov.an’ Mletro EKolkata |Yes Tes Mo Tes Tes Mo
https - wwow mmamoc],
co.an hdetro humbai |No Partial Tes Mo Partial Wes




Recommendations

e Enhancement of accessibility and inclusivity in Indian mass transit
systems. Empowering Person with disabilities with employment
opportunity in transportation sector.

e A multi-approach model for policies and frameworks to achieve global
accessibility targets.

e More user-friendly and equitable transportation environments for all
citizens beyond physical accessibility in information,technology and
other areas.

e Universal accessibility in indian context is followed in airports and not in
bus stations and other things. Airports, Metro stations were somewhat
equipped with disability access and mobility however there is drawbacks

in train and bus station, so need to revamp. .



Conclusions (need to be concise)

e Universal accessibility should be viewed as a fundamental right, not a
privilege. By prioritizing accessibility, public transportation systems can
become more inclusive and equitable for everyone.

e While progress has been made in improving accessibility for people with
disabilities in public transportation across these cities, there is still
significant room for improvement.

e A holistic approach involving government, transportation authorities,
and civil society is essential to create truly inclusive transportation
systems.

e A multi-approach model for policies, frameworks and audit methods to

achieve global accessibility targets.
e More user-friendly and equitable transportation environments for all ¢
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