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Universal design 

Universal design is a relatively new paradigm that emerged from "barrier-free" or 
"accessible design" and "assistive technology”.  Universal design strives to be a broad-
spectrum solution that produces buildings, products and environments that are usable 
and effective for everyone, not just people with disabilities.  Moreover, it recognizes the 
importance of how things look.  For example, while built up handles are a way to make 
utensils more usable for people with gripping limitations, some companies introduced 
larger, easy to grip and attractive handles as feature of mass produced utensils.  They 
appeal to a wide range of consumers. 

Universal design is a part of everyday living and is all around us. The "undo” command 
in most software products is a good example.  Colour-contrast dish ware with steep 
sides that assist those with visual problems as well as those with dexterity problems are 
another.  Additional examples include cabinets with pull-out shelves, kitchen counters at 
several heights to accommodate different tasks and postures and low-floor buses that 
kneel and are equipped with ramps rather than lifts. 

The Principles of Universal Design 

A working group of architects, product designers, engineers and environmental design 
researchers, collaborated to establish the following Principles of Universal Design to 
guide a wide range of design disciplines including environments, products, and 
communications. 

1. Equitable use 

2. Flexibility in use 

3. Simple and intuitive 

4. Perceptible information 

5. Tolerance for error 

6. Low physical effort 

7. Size and space for approach and use 

 

Examples of universal design 

• Smooth ground surfaces of entranceways, without stairs, to buildings and 
vehicles 

• Wide interior doors and hallways 
• Bright and appropriate lighting, particularly task lighting 
• Auditory output redundant with information on visual displays 
• Visual output redundant with information in auditory output 
• Use of meaningful icons or pictograms as well as text labels 
• Clear lines of sight (to reduce dependence on sound) 
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Barriers to accessibility 
 
It can help to think of barriers under five categories: 

• physical barriers 
• barriers created by policies, procedures and systems 
• barriers caused by staff practices 
• information barriers 
• barriers caused by attitudes - staff or customer. 

 
Barriers in the transport system affect passengers with particular disabilities differently, 
for example: 
 
• A flight of stairs is a barrier to a wheelchair user, whereas a person with a vision 
impairment might have less difficulty, depending on the design of handrails and the 
appropriate use of tactile warnings and colour contrast. 
 
• Visual information with no audible backup might present a person with a vision 
impairment with serious difficulty, whereas a person who is Deaf or hard of hearing 
might not find it a problem. 
 
• Lack of visual information is a problem both to passengers who are Deaf or hard of 
hearing and to passengers with intellectual disabilities. 
 
• Glare from the glass screen at a ticket counter is a problem for passengers who are 
Deaf or hard of hearing because they cannot see the other person’s face for visual clues 
or lip-reading. It is also a problem for passengers with a vision impairment because it 
makes use of their residual vision more difficult. 
 
• Poor quality audible information is a barrier for people who are hard of hearing, 
especially where there is significant background noise. It is also a barrier for people 
with vision impairments who are relying solely on audible information. 
 
• Poor signage, especially signage without appropriate pictograms, is a barrier for 
someone with an intellectual disability. 
 
• A confusing station layout is a problem for someone with walking difficulties, who may 
in consequence have to walk farther. It is also a problem for someone with an 
intellectual disability, who may lose their way. 
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The Total Journey Chain 
 
A potential passenger needs to be certain that the entire journey is accessible before 
they can have any confidence in setting out on the trip.  This applies to all users, but 
some people with reduced mobility require more certainty than others about more of 
the journey.  Therefore, the total journey chain of a public transport user (see diagram 
below for a simple trip without interchange) must be considered.  Some aspects of that 
chain are outside the remit of the transport operator, but if they are not accessible, 
then the whole trip is not accessible and the value of the accessible section has not 
been optimised. 

 

 

 

 

 

 

 

 

 

Benefits for All 

The importance of accessible infrastructure (not just the vehicles!) 
 

The best model for explaining the importance of access features is the "journey chain" 
as set out above.  Any journey consists of a series of separate linked elements, such as: 

a) obtaining information about the route, timing and feasibility of the journey 

b) being able to afford the journey 

c) making one's way from one's origin to the transport service 

d) waiting for the service to arrive 

e) getting on board the service 

f) obtaining a ticket, giving a destination 

g) making one's way to a seat / resting position 

h) travelling on the service 

i) alighting from the service 

j) making one's way from the service to the destination 
 
Items a), c), d), e), i) and j) above involve infrastructure issues. 

Information 

Wait for pt 

Get on pt 

Travel in pt 

Getting to destination 

Get off pt 

Getting to pt stop 
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If any one of these elements cannot be completed (a broken link) by a particular 
individual, then the entire journey cannot be completed (a broken chain), and that 
person's mobility options will be restricted.  The whole journey involves an inter-
relationship between: 

• infrastructure 
• vehicles 
• staff 
• information. 

For example, the introduction of wheelchair accessible railway or tram rolling stock 
which travels between inaccessible stations/stops would be of limited use.  There is 
little point in having low floor fully accessible buses if people cannot reach them from 
the bus stop.  The design of stations and bus/tram stops is therefore an essential 
complement to the requirements for accessible public transport.   

 

Example of what’s involved in designing accessible bus stops: 

EXCALIBUR Project 

The main objective of this project was to develop consistent and good quality design for 
accessible public transport systems (in this case, buses) based on users' needs and 
subsequently to apply and evaluate these principles in the design and construction of 
some bus stops.  

The experimental phase of the project compared the performance of different buses 
with three types of kerb which have been designed for use at accessible bus stops. The 
aim was to test different kerb types with different low floor buses.  The experiments 
provided a large amount of information about vehicle approach path, crossfalls, 
surfaces, problems with height differences.  They were also undertaken with wheelchair 
users, testing their ability to get on and off the bus.  Issues surrounding horizontal and 
vertical gaps between a stationary bus and the platform were considered, as have the 
effects which arise while the bus is in motion as it approaches the platform.  

The experiments confirmed the benefit of on-street guidance and also the usefulness of 
marking a particular kerb to help the drivers approach the stop correctly.  

A small number of bus stops were constructed in London to reflect a variety of different 
operating circumstances and design constraints.  These bus stop environments were 
constructed to be fully accessible for all kinds of users' groups, especially elderly 
people, mobility-impaired people, women, children and ethnic minorities.  The project 
designed the bus stop infrastructure facilities by examining aspects including seating, 
information, lighting, shelter, weather protection and personal security.  It also 
considered pedestrian access infrastructure, examining aspects of footways, kerbs, 
gradients, maintenance to show what can be done to help people improve their ability 
to travel around their local area. 
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Regulation at the EU level 

Article 13 of the EU Treaty provides a clear legal basis for the EU to act to combat 

discrimination on grounds of disability.  The Charter of Fundamental Rights provides for 

positive action towards disabled persons to ensure their independence, social and 

occupational integration and participation in the life of the community. 

 

In the White Paper “European transport policy for 2010: time to decide”  the European 

Commission envisaged the establishment of passengers’ rights in all modes of 

transport. 

 

Directive 2001/85/EC: 

This Directive, adopted by the European Parliament and the Council of the European 

Union, relates to special provisions for vehicles used for the carriage of passengers 

comprising more than eight seats in addition to the driver’s seat. The principal aim of 

the Directive is to guarantee the safety of passengers. Therefore, it also considers 

necessary the provision of technical specifications. These specifications are established 

to ensure accessibility for persons of reduced mobility to the vehicles.  This is 

accomplished through technical solutions applied to the vehicles or by combining them 

with appropriate local infrastructure to guarantee access.  In accordance with the 

Directive 2001/85/EC, member states are free to choose the most appropriate solution 

to achieve improved accessibility in vehicles other than those of Class I (vehicles with a 

capacity exceeding 22 passengers and constructed with areas for standing passengers). 

However, if vehicles other than those of Class I are equipped with devices for PRM 

and/or wheelchair users, they shall comply with the requirements for technical devices 

concerning: 

• Steps and their height, minimum depth, maximum slope, width and shape 

• Priority seats for passengers with disabilities and space for passengers with 

reduced mobility 

• Communication devices which shall be placed adjacent to any priority seat and 

within any wheelchair area 

• Pictograms for vehicles fitted with wheelchair spaces and/or priority seats 

• Floor slope that shall have a non-slip surface 

• Wheelchair accommodation provisions 

• Stability of wheelchairs through restraining systems 

• Door controls 

• Lighting 

• Provisions for boarding aids such as kneeling systems, lifts and ramps. 
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Directive 1996/48/EC and 2001/16/EC 

This Directive on high-speed rail interoperability (1996/48/EC) and conventional rail 

systems (2001/16/EC) links to the carriage of persons with reduced mobility and 

establishes basic parameters for zones of access, platforms, and carriage access.  

In addition to this Directive, a consultation paper on International Rail Passenger Rights 

and Obligations was drafted by the European Commission in 20021. Amongst the 

proposed measures, the document clearly sets out services required by people with 

reduced mobility including additional information requirements, training of railway staff 

with regard to assistance, consultation with disability organisations, and implementation 

of interoperability specifications regarding accessibility. 

 

Since 2003, the European policy has a key focus on a European Action Plan: Equal 

opportunities for people with disabilities. One passage refers to the accessibility of 

public transport systems: “… the Commission’s “White Paper on European Transport 

Policy for 2010: a time to decide” (COM (2001) 370 final) recognises, that accessible 

public transport is an integral part of accessibility in the wider sense. The Commission 

will therefore promote increased use of accessible public transport, which is an 

important contribution to the ability to work.”  

 

Laws and regulations at national level – Example: Poland 

• Constitution Act of Republic of Poland (1997) prohibits all discrimination, 

including that based on disability. 

• Act on Vocational and Social Rehabilitation and Employment of Disabled (1997) 

refers to the ‘disabled persons with significant degree of physical or mental 

impairment limiting their capacity to work.’ The act confirms the necessity to 

implement the principle of equal opportunity for disabled people and the 

employment policy aiming at vocational and social rehabilitation. 

• Disabled Rights Charter (1997), the Resolution of Seym states: ‘disabled persons 

have rights to an independent and active life with no environmental barriers. 

This includes therefore freedom of movement when walking or using different 

transport means’. Seym requires Polish Government and self-governed 

authorities to take on activities to realise these tasks and give annual reports on 

their implementation. 

                                      
1 International Rail Passengers’ Rights and Obligations, Consultation paper of the Directorate-General for Energy and 

Transport, October 2002 
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• Land Use Act (1994) includes recommendations taking into account the needs of 

disabled people in planning and designing of land use. 

• Building Regulation Act (1994) states the minimum conditions required for access 

to/from public and high-rise apartment buildings by disabled people, particularly 

those in wheelchairs. 

• Act on Standardisation (1993) states that ‘Polish Standards determine the 

requirements of protection of life, health and environment considering the needs 

of disabled people’ 

• Road Traffic Law (1997) contains the statement that a disabled person 

possessing a driving licence as well as a driver transporting a disabled person 

may be exempt from restrictions of certain road signs such as ‘no stopping’ or 

‘no vehicles’. 

• Transportation Act (1984) as amended in 1988 and 1994, states that carriers 

should designate seats for disabled people and undertake all measures to make 

use of transportation vehicles, terminals, stops and platforms easier to use by 

disabled people, including wheelchairs users. 

 

In 2004, new legislation was enacted which addresses the following requirements:  

• Timetables in public transport with obligatory information about accessible 

vehicles for disabled people 

• Technical conditions of trams, trolley buses and school buses including 

requirements of accessing these means of transport for disabled passengers  

• Parking cards for disabled people and for institutions/organisations which are 

engaged in care, rehabilitation, and education of disabled people  

• Rules for the organisation of regional rail transport with obligatory requirements 

for access to a coach by a disabled passenger. 
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Assessment of accessibility 
 

The Key Principles 

We believe that there are three key overarching principles which need to be taken into 
account in examining accessible transport development. These are (in alphabetical 
order): 

• effectiveness 
• efficiency 

• equity 
 
Various other principles, for example economy, equal opportunity, integration and so on 
are, in practice, subsumed within the three principles set out above  
 
The principles need to be seen from the standpoint of three groups of stakeholders: 

• users 

• operators 
• government (as a policy maker and funder) and other funders 

as set out in the following table, which highlights some of the more important issues to 
arise. 

 

Stakeholder 
Principle 

Users Operators Government 

Effectiveness Users who require 
accessibility 
improvements are 
not a homogenous 
sector. Different 
groups of users may 
have different views 
on what would be 
most effective. Some 
consultation system 
is required to 
mediate and to help 
guide government 
and operators. 

Operators need 
guidance on what is 
most cost-effective 
in terms of trip 
generation (which 
may be self-
financing) and 
additional features 
which are effective 
from a social 
inclusion standpoint 
(which may require 
specific financial 
support). At a 
practical level, there 
are a large number 
of issues which can 
be tackled in 
alternative ways – 
operators need to 
learn from 
experience 
elsewhere. 

With an inevitable 
limit on available 
resources, those 
controlling the funds 
will want to see 
them targeted in 
some way. Various 
approaches to 
“effectiveness” are 
possible. For 
example, it could be 
to provide for those 
in greatest need, or 
to enable the largest 
number of journeys 
to be made by those 
who might otherwise 
not travel. 
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Efficiency Users of accessible 

transport want to 
see efficient use 
made of the funds in 
order to maximise 
their opportunities to 
travel. 

Operators need to 
be faced with 
continuous pressure 
to improve operating 
efficiency, but within 
a clear framework 
which defines the 
minimum quantity 
and quality 
standards for 
accessible transport 
provision. 

Economic efficiency 
is an obvious 
requirement for the 
use of public funds. 
However, this goes 
further as it does 
require the 
government to 
reduce any inter-
agency barriers 
which prevent this 
from happening 

Equity Disabled people 
expect to participate 
on an equal basis in 
social activity, 
including public 
transport 

Clear statement of 
what operators need 
to undertake. Should 
be applied across 
modes to ensure a 
‘level playing field’ 

In line with national 
and international 
anti-discrimination 
policies 

 

In order to ensure that a service is barrier free, public transport operators can carry out 
a customer service audit.  Assistance may be required in setting this up, for example, 
by creating a clear methodology and identifying the needs of particular groups of 
passengers with reduced mobility.  This is something that public transport operators 
can implement with limited effort and preparation, as follows: 
 
• Describe each stage of the journey 
 
• Determine what a passenger needs (or may want) to achieve at each stage 
 
• Identify the barriers that passengers with different types of reduced mobility will come 
across when they are using public transport services 
 
• Ask passengers with different types of reduced mobility to take part in the audit and 
record their observations 
 
• Review all company information available (management information, results of 
surveys etc.) to understand the needs and aspirations of passengers with reduced 
mobility and whether existing services meet those requirements 
 
• Establish a plan to remove these barriers - some will be easily removed and can be 
addressed quickly, others will need building into future maintenance and development 
plans. 

 

The next few pages outline an assessment checklist. 
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Journey chain – Accessibility Checklist 

1. Accessing information regarding proposed trip 

 

Is there a publicly advertised local transport information number in your area?  Yes � No � 

Is there a publicly advertised local transport information centre in your area?  Yes � No � 

Is there a publicly advertised local transport information web site?   Yes � No � 

 Web site address:_________________________________ 

Are there other publicly advertised information sources with transport information? Yes � No � 

 Specify:_________________________________________ 

 

 

2. Obtaining information regarding proposed trip 

Were you able to obtain information about the trip successfully?      Yes � No � 

Was the information available in the following format: 

By phone?          Yes � No � 

As printed material?         Yes �  No �  

As on screen material?         Yes � No � 

Was the quality of the information sufficient in terms of: 

Accuracy?           Yes � No �  

Detail?           Yes � No � 

Availability of information relevant to disabled people in terms of: 

Access routes?          Yes � No � 

Interchange?           Yes �   No � 

Nature of bus/tram/train?         Yes � No � 

Availability of information on fares and concessions?       Yes � No � 

 

 

3 Journey from start point to bus/tram stop/train station 

Were there sufficient dished pavements?      Yes � No � 

Were there appropriate tactile surfaces?       Yes � No � 

Was the route barrier free?        Yes � No � 

Was the state of the pavements good?       Yes � No � 

Was there ramped access at the stop/station?      Yes � No � 

Were the gradients appropriate (not too steep)?      Yes � No � 

Were road crossing facilities appropriate in terms of: 

Traffic lights for pedestrians?       Yes � No � 

Zebra crossings for pedestrians?      Yes � No � 

Audible signals?        Yes � No � 



ELTIS Training – Transport Solutions for people with reduced mobility 

Krakow, Poland, 21-23 April 2009 11 

4 Bus/tram stop/train station environment 

Bus/Tram stops:  

Was there a bus shelter?        Yes � No � 

Were there seats?         Yes � No � 

Was there any service/route information?      Yes � No � 

Was there adequate lighting?         Yes � No � 

Were the kerb/platform heights appropriate?      Yes � No � 

 

Bus/Tram/Railway stations: 

Were there any seats?          Yes � No �  

Was there adequate lighting?        Yes � No � 

Were the ticket purchasing methods appropriate?     Yes � No � 

Were the toilets accessible?        Yes � No � 

Were the catering facilities accessible?       Yes � No � 

Was the concourse layout barrier free?       Yes � No � 

Were the directions/signage sufficient and appropriate?     Yes � No � 

Was the service information sufficient and appropriate?     Yes � No � 

Was the platform access barrier free?       Yes � No � 

Were the platform heights sufficient and appropriate?     Yes � No � 

 

5 Getting on the bus/tram/train and getting “seated” 

Was it possible to see/hear the approaching bus/tram/train?    Yes � No � 

Is it possible to for someone with sight/hearing impairment to communicate with the bus? Yes � No � 

Was the arrival notification sufficient and appropriate?     Yes � No � 

Was the destination information and number sufficient in terms of: 

Visibility?  Yes � No �    Accuracy?  Yes � No � 

Was the location of the correct access point clearly notified?     Yes � No � 

Was access to the kerb/platform edge barrier free?     Yes � No � 

Was the system of opening and closing the doors appropriate?    Yes � No � 

Was the access facility (e.g. ramp, kneeling, lift) used?     Yes � No � 

If assistance from the driver/other staff was necessary, was it provided: 

Automatically?   Yes � No �   Only on request?  Yes � No � 

Was the driver/other staff courteous?       Yes � No � 

Was the access to the travel position clear and obvious?     Yes � No � 
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6 Journey on the bus/tram/train  

Was there easy access to bell-pushes (bus/tram only)?     Yes � No � 

Was there a marked priority seating position?      Yes � No � 

Did the driver wait until you were in position before moving off?    Yes � No � 

Were there any audible announcements regarding the next stop?   Yes � No � 

Were there any visual announcements regarding the next stop?    Yes � No � 

Was route/stops information on display?       Yes � No � 

Was the ride smooth?         Yes � No � 

Were handrails and hand holds sufficient and appropriate?    Yes � No � 

 

 

7 Getting off the bus/tram/train 

Were there any audible announcements of arrival at stops/stations?   Yes � No � 

Were you able to inform the driver that you wished to get off?    Yes � No � 

Was the approach to the stop/station smooth?      Yes � No � 

Was the access to kerb/platform sufficient and appropriate?    Yes � No � 

Was the access facility (e.g. ramp, kneeling, lift) used?     Yes � No � 

If assistance from the driver/other staff was necessary, was it provided: 

Automatically?   Yes � No �   Only on request?  Yes � No � 

 

8 Interchange process 

Was the information on connecting services sufficient and appropriate?    Yes � No � 

Were the directions and signage clear?       Yes � No � 

Were there clearly marked access routes between services?    Yes � No � 

Was there any use of tactile surfaces to mark routes?     Yes � No � 

Were the operators aware of connecting passengers?     Yes � No � 

Was personal assistance available?       Yes � No � 

Was it provided: Automatically?  Yes � No �  Only on request?  Yes � No � 

Was there a shelter?         Yes � No � 

Were there seats?         Yes � No � 

Was there any service/route information?      Yes � No � 

Was there sufficient lighting?         Yes � No � 

Were the kerb/platform heights appropriate?      Yes � No � 

Were the toilets accessible?        Yes � No � 

Were the catering facilities accessible?       Yes � No � 

Was the platform access barrier free?       Yes � No � 

Were the platform heights sufficient and appropriate?     Yes � No � 
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9 Journey from bus/tram stop/station to final destination 

Bus/Tram stops:  

Were the kerb/platform heights appropriate?      Yes � No � 

Was there adequate lighting?        Yes � No � 

 

Bus/Tram/Railway stations: 

Were the platform heights sufficient and appropriate?     Yes � No � 

Were there any seats?         Yes � No �  

Was there adequate lighting?        Yes � No � 

Were the toilets accessible?        Yes � No � 

Were the catering facilities accessible?       Yes � No � 

Was the platform exit barrier free?       Yes � No � 

Was the concourse layout barrier free?       Yes � No � 

Were the directions/signage sufficient and appropriate?     Yes � No � 

  

Route to destination: 

Was there ramped access at the stop/station?      Yes � No � 

Were the gradients appropriate (not too steep)?      Yes � No � 

Were there sufficient dished pavements?      Yes � No � 

Were there appropriate tactile surfaces?       Yes � No � 

Was the route barrier free?        Yes � No � 

Was the state of the pavements good?       Yes � No � 

 

Were road crossing facilities appropriate in terms of: 

Traffic lights for pedestrians?       Yes � No � 

Zebra crossings for pedestrians?      Yes � No � 

Audible signals?        Yes � No � 
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Useful References 
 
Here is a list of useful references, some of which have been included in an electronic 
folder accompanying this material and from which the material contained in this 
document has been taken.  The author/trainer and/or his colleagues have been 
involved directly in providing case studies to ELTIS, the Irish national report for 
PTaccess, the Accessible Transport Report_Ireland 2003 (in particular the assessment 
checklist and process), the Accessibility Guidelines for PT Operators in Ireland_2007 
and MAPLE.  
 
Web sites: 
 
www.eltis.org – contains numerous relevant case studies. 
 
www.ptaccess.eu – contains reports, which include relevant case studies, also 
contained on the ELTIS web site, www.eltis.org. 
 
www.maple-eu.com – contains reports and other useful documentation related to 
improving mobility and access for people with cognitive impairments. 
 
 
Key publication: 
 
Accessibility and the bus system – from concepts to practice, 2002, Edited by Nick 
Tyler, Accessibility Research Group, Centre for Transport Studies, University College 
London, Britain, published by Thomas Telford Publishing, 410 pages. 
 
 
Contents of electronic folder: 
 
Accessible Transport Report_Ireland_2003 
 
Accessibility Guidelines for PT Operators in Ireland_2007 
 
Journey chain – accessibility checklist - General 
 
Journey chain – accessibility checklist – ELTIS Training - Krakow 
 
MAPLE Brochure 
 
PTaccess - good practice_2009 
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