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Executive Summary
The objectives of this deliverable “User Needs and Expectations of the General Public and
PRMs” are the following:




User needs and expectations of the general public
User needs and expectations for PRMs
Requirements for baggage handling

Passengers and customers at railway stations are a heterogeneous group with different
needs and various activities (Table 0-1).
Table 0-1 Tasks at railway stations

The TSI PRM (the technical specification for interoperability for persons with reduced
mobility) regulates explicitly the requirements and parameters for the mainline railway system
barrier-free access to rail transport services. It defines both detailed technical and functional
specifications, particularly in the case of existing infrastructure installations, where there
could be considered technical and operational difficulties.
In addition to various types of barriers in daily lives, people with physical, sensory or mental
impairments face barriers while travelling. This is based on the TSI PRM FAIR Stations
project which studies the needs of the following user groups who have some kinds of barriers
while travelling (Table 0-2).
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Table 0-2 FAIR Stations user groups
G0: PASSENGERS WITHOUT IMPAIRMENT
G1: PHYSICALLY IMPAIRED PEOPLE
G1.1: Wheelchair users
G1.2: People with ambulant difficulties
G1.3: People of small stature
G2: ELDERLY PEOPLE
G3: PEOPLE WITH
CIRCUMSTANTIAL/TEMPORARY DIFFICULTIES
G3.1: People with children
G3.2: People with heavy or bulky luggage
G4: VISUALLY IMPAIRED PEOPLE
G4.1: Blind people
G4.2: Low vision
G5: HEARING IMPAIRED PEOPLE
G5.1: Deaf people
G5.2: Hard of hearing
G6A: COMMUNICATION IMPAIRED PEOPLE
G6.1: Foreign people with no/limited local language
skills
G6B: COMMUNICATION IMPAIRED PEOPLE
G6.2: Users with intellectual disabilities
G7: PEOPLE WITH PSYCHOSOCIAL DISABILITY

In order to collect information on the needs of passengers, FAIR Stations project carried out
a survey among passengers of Metro de Madrid (MDM) in March 2018. The survey indicates
that roughly half of the passengers has a mobility impairment, and those without any
impairment is also around half (Table 0-3).
Table 0-3 Survey result: mobility impairment

Group
G0 Without impairment
G1-7 Any kind of impairment
Total

Number
%
2,490
49.1%
2,583
50.9%
5,073 100.0%

The investigation of legal and normative requirements on European level reveals some
shortcomings e.g. sleeper-direction gradient of the platform is not much standardised, no
particular regulation of distances between tactile and platform edge, no particular rules for
escape space under the platform, limited guidance on placement of pictograms information
and no Europe-wide guideline for the gap between trains and platforms.
To make a broad observation of user needs and expectations at urban and mainline stations,
FAIR Station conducted telephone interviews and online survey among various stakeholders:
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railway undertakings at national and urban levels, infrastructure managers, interest groups
representing passengers, national authority, rail consultants and associations. The topics
concerned in the questionnaire presented different aspects and factors of station design
functionality, accessibility, information and signage, congestion, security and safety, and
attractiveness and comfort at stations. The results of the interview showed that accessibility
of the station and safety & security are the most important factors from non-passenger point
of view.
Besides, eight focus group discussions for seven different categories of PRMs described
above were organised in Madrid. These focus groups brought to light a catalogue of insights
whose objective helped to develop engineering specifications based on the needs and
preferences in this group of train station users. Moreover, fifteen observational trips were
conducted there on three different kinds of rail transportation: underground, commuter, and
tram. With focus on the insights extracted from the previous focus groups on PRM, this
activity allowed researchers to gain a wider scope to determine and therefore postulate the
link between PRM-specific human factors and their interaction with the train.
There are two general needs for travellers with and without disabilities (1) providing all travelrelated information and (2) seamless travel chain without non-physical barriers on route.
The video footage analysis reveals above all that a clear wayfinding system is assistance to
all passengers. A solution of this kind is comparatively inexpensive than a substantial
structural change in the design of a station. Essential interventions such as the arrangement
or modification of barrier gates, ticket vending machines, train vehicles, intercom, signage
and the introduction of tactile routes and the visual alarms and solutions for the PTI are still
important.
From the PRM socio-technical studies (focus group discussion, observational trips, PRM
questionnaires and stakeholder questionnaires), it has emerged that:
 The most cardinal design factors are information & signage, safety, HFE &
accessibility and PTI.
 PRMs feel that design for accessibility is not done with all PRMs groups in mind.
 The most highly impacted PRM groups are wheelchair users and the blind.
 Crowd flow was identified as an overarching concern, particularly during peak times.
 PRMs are more likely to need help in the station than boarding even less when
alighting.
 Most stakeholders would be supportive in the implementation of station designs that
promote accessibility.
The baggage that passengers carried by themselves plays a vital role in the choice of means
of transport and leads to the car being given preference over rail service. The airline industry
has decades of experiences in handling passenger baggage with flows and storage separate
from passengers. By providing a comparable complete baggage handling system, the railway
service could be strengthened and thus have the potential to attract customers with baggage.
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1. INTRODUCTION
To develop efficient systems, user needs, requirements, expectations and experience must
be taken into consideration. In this deliverable, we define the various needs of rail
passengers from various points of view. The objective of the research presented in this
deliverable is to collect data on the characteristics that influence train, platform-train interface
(PTI) and station design. The research presented here applies a combination of social and
technical analysis to identify the link between passenger needs and their interaction with
trains, PTI and station features.
The first part of the research which is presented in Section 2, aims (a) to identify relevant
user groups that have to be considered in the further research in this project, and their
specific needs, and (b) to gain a comprehensive overview of legal and normative
requirements that have to be met. To identify user 1 groups and their needs, current
shortcomings in the context not only of everyday mobility but also of occasional travel will
have to be investigated in order to identify particular requirements. Data and information
collection making use of interview is carried out with passengers and interest groups
representing passengers as well as with operators and infrastructure managers.
Observational methodologies is applied by field trips of the consortium members and an
analysis of their video footages, which will be organised and provided by the participating
public transport operator MDM. This allows us to understand infrastructure, operational
requirements, and desirable level of usability in a comprehensive manner. For a broad
understanding of legal and normative requirements that barrier-free interface between
platforms and rail vehicles are to be met, analysis of different legal requirements and existing
norms at the national and European levels are carried out. All identified relevant user groups
will be paid particular attention.
The research presented in Section 3 is a socio-technical study on perceptions, preferences,
needs and expectations of PRMs, on station design, PTI and train egress/ingress. Data is
collected through the following research tools: focus group discussion with PRMs,
observation trips with PRMs, and semi-structured telephone interviews with stakeholders
from selected EU countries. Stakeholders include train operators, infrastructure managers,
passenger interest groups, disability groups and policymakers. The multiple collections of
data ensure triangulation that helps in increasing the confidence of the results obtained.
These results are used to benchmark the current situation and future expectations through
gap analysis. A socio-technical study of the needs of PRMs – human factors – is undertaken,
by “People with Reduced Digital Mobility” (PRDM) – alternatively called “Digitally Impaired
People” (DIP) – taken into account. Collected data is also used to determine and therefore
postulate the link between PRM-specific human factors and their interaction with the train,
PTI and station features, and how they influence crowd flow and passenger safety.
As part of WP5, the difficulties and challenges identified should be translated into
engineering design requirements, then to design specifications and ultimately into design
solutions. While all the design factors in FAIR Stations are important, prioritisation should be
made based on the outcomes of the PRMs study. Base design factors should therefore be
information & signage, safety, HFE & accessibility and PTI. The others (security, climatology,
baggage handling, ticketing/barriers and design for emergencies) can be designed around

1

The term “user” in the context of this project refers to station users in general, which consists mostly
of railway passengers (customers), but also of station staffs and other people who use station
facilities.
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these base factors. Crowd flow should then be addressed as an overarching factor,
particularly during peak times and in case of emergencies.
To design a future-oriented and realistic baggage logistics system, it is essential to identify
technical and operational conditions in detail to serve as a basis for actionable concepts to
design and determine needs to adjust conditions and also to include potentials for increasing
efficiency.
The objective of the research presented in Section 4 is to compile such requirements, which
differ in each user group, and to develop a clear requirement catalogue for future luggage
logistics systems at railway stations. Besides customer perspectives, specifications on
logistical, technical and operational requirements are also studied. Possibilities for the
application of the latest technologies are considered, and potentials on automation and
information technology are exhaustively researched. Technical and operational framework
conditions and the corresponding requirements are developed, on the one hand, by
extensive know-how and experience in the consortium, and, on the other hand, literature
research and external expert knowledge are conducted.
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2. USER NEEDS AND EXPECTATIONS OF THE GENERAL
PUBLIC
2.1 Introduction to this section
This section provides an overview of the different user types including those with reduced
mobility, and their general needs at railway stations. The first part, Section 2.2, is dedicated
to analysis of literature to identify various user groups using railway stations. This section is
complemented with the survey results conducted in Madrid (Spain) in the framework of the
project to gain an empirical overview of the percentage of each user group in concern.
The second part, Section 2.3, is dedicated to analysing the general needs of passengers at
railway stations. Most of this part is based on the user survey, and observational trips as well
as expert interviews, carried out in the project, complemented by literature research.
The last part, Section 2.4, is a summary of the desktop research focusing on legal and
normative requirements both at the European and the national levels.

2.2 User groups
2.2.1

Activities at railways stations and the users

Customers at railway stations are a heterogeneous group with different needs and
preconditions as shown in Figure 1. In the last decades, besides the classical train-specific
offers for passengers, additional facilities such as restaurants and shopping areas are
appearing, bringing new types of users into railway stations other than railway passengers
and staffs.
It is essential that the infrastructure and rolling stock design meet the needs of everyone so
that a wide range of users can benefit from the transport service. To avoid passenger’s
personal uncertainties, it is necessary to examine design requirements in order to receive
and to provide the relevant travel information (orientation, departure time, platform, etc.). The
customer’s needs have to be at the centre of attention when railway stations are designed or
renovated.
In these circumstances, in order to gain general knowledge about the scope of the user
groups, and to set standards, a comprehensive definition of the groups is essential.
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Figure 1 Customer types at railway station
Adapted on the basis of (Wunsch et al., 2000)

Various types of “disabilities” such as luggage, sensory, physical or cognitive detraction and
the language barrier have different effects on customer’s needs and behaviour at railway
stations. Lack of attention to specific user groups will lead to the exclusion of them from
railway users, which in turn potentially exclude them from accesses to certain social,
economic or cultural activities.
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Table 1 reveals relevant tasks that have to be considered in the research on the specific
needs of customers at railway stations. The diverse activities cover the entire station and
range from the outside access to the station via the main hall to the platform and boarding /
alighting the train.
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Table 1 Tasks at railway stations

2.2.2

Railway travel and mobility-impairment

2.2.2.1 Definition in TSI
The Technical Standard for Interoperability - People with Reduced Mobility (TSI-PRM), a set
of technical specifications for the European rail system, prepared by the European Railway
Agency and adopted by the European Commission, defines a person with disabilities and
person with reduced mobility as follows:
„ ‘Person with disabilities and person with reduced mobility’ means any person who has a
permanent or temporary physical, mental, intellectual or sensory impairment which, in
interaction with various barriers, may hinder their full and effective use of transport on an
equal basis with other passengers or whose mobility when using transport is reduced due to
age.“ (Commission Regulation (EU) No 1300/2014 of 18 November 2014)
2.2.2.2 Definition by WHO (World Health Organization)
“Disability” is a complex term as it includes people with physical, sensory or mental
impairment. More than a billion people worldwide are estimated to live with some form of
disability. About 15% of the world’s population has disabilities shortcomings (based on 2010
global population estimation): this figure is significantly higher than previous estimations,
which assumed around 10% in the study dated from the 1970s (World Health Organization
(WHO), 2011). Many of the people with disabilities have access needs to participate in public
life related to their kind of disability or reduced mobility, either permanently or temporarily.
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Permanently reduced mobility is classified within the “International Classification on
Impairment, Disability and Handicap (ICIDH) “ (World Health Organization (WHO), 1980). In
the definition of disability, the WHO distinguishes three terms:
Impairment
Disease, congenital damage or an accident that causes permanent damage to health. Loss
or abnormal development of physical and mental functions, e.g. deafness, blindness, loss of
sight on one eye, paralysis or loss of a part of the body, mental deceleration.
Disability
Disability is an umbrella term, covering impairments. Examples of disabilities are troubles in
visibility, speaking, hearing, moving, etc. Moreover, the WHO states that disability is not just
a limitation of doing activities seen as “normal” by other people. Disability is termed as a
complex social phenomenon.
Handicap
Handicap is best described as a potential disadvantage occurring from impairment or a
disability. It is a consequence of the impairment and manifests itself in personal, family and
social consequences. Examples of disabilities are being bedridden, not able to use public
transportation, etc.
2.2.2.3 Practice in design-for-all concept
In addition to various types of barriers in daily lives, people with physical, sensory or mental
impairments face barriers while travelling. In addition to them, the following groups of
persons must also be taken into account as they have some kinds of barriers while travelling:
people with small children, heavy luggage or pushing prams as well as with temporary
accident injuries and older people. These specific groups face many barriers when travelling
by train when, for example, getting on board or alighting, purchasing tickets, receiving
information and approaching the platform. Barriers for them are often not always obvious
and, in order to follow the idea of design for all, the most common types of barriers have to
be well identified.



Physical barriers: steps, gaps, uneven floors, doors that do not open easily etc. This
kind of barriers is evident and recognisable;
Communication barriers: contact person is not available, relevant information is
missing, and so on. This kind of barriers is not always obvious, and, thus, it is difficult
to recognise them.

Furthermore, it has to be noted that one person with a single type of disability can encounter
all of these barriers at the same time. It is essential to identify existing barriers and to reduce
them so that no person is discriminated against travelling by train.
The Austrian Ministry of Transport, Innovation and Technology (BMVIT) provides a guideline
for accessible public transport, including specifications of the requirements of rail vehicles.
According to the guideline, PRMs can generally be divided into the following groups
(Forschungsgesellschaft Mobilität (FGM), 2009):









Wheelchair users;
People with reduced mobility due to a physical handicap and walking disabilities;
Elderly people;
Visually impaired and blind people;
Deaf people;
People with learning difficulties;
People with heavy or oversized luggage;
Pregnant women and persons with children;
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People with small stature.

This list covers a broader range of people having difficulties while travelling compared to the
“classical” definition of PRMs. Indeed, without a barrier-free environment, many of these
people suffer in their mobility, while all of them can be benefited from a design-for-all
approach to form a transport environment.
2.2.3

User groups identified in FAIR Stations

The list mentioned in the previous section is adapted as shown in Table 2 to serve as the
user groups of railway station throughout the FAIR Station project. The general public,
without any mobility impairments, are the user groups identified for the FAIR Stations project.
Table 2 FAIR Stations user groups
G0: PASSENGERS WITHOUT IMPAIRMENT
G1: PHYSICALLY IMPAIRED PEOPLE
G1.1: Wheelchair users
G1.2: People with ambulant difficulties
G1.3: People of small stature
G2: ELDERLY PEOPLE
G3: PEOPLE WITH
CIRCUMSTANTIAL/TEMPORARY DIFFICULTIES
G3.1: People with children
G3.2: People with heavy or bulky luggage
G4: VISUALLY IMPAIRED PEOPLE
G4.1: Blind people
G4.2: Low vision
G5: HEARING IMPAIRED PEOPLE
G5.1: Deaf people
G5.2: Hard of hearing
G6A: COMMUNICATION IMPAIRED PEOPLE
G6.1: Foreign people with no/limited local language
skills
G6B: COMMUNICATION IMPAIRED PEOPLE
G6.2: Users with intellectual disabilities
G7: PEOPLE WITH PSYCHOSOCIAL DISABILITY

2.2.4

Percentages of each user groups: an empirical results from FAIR Stations
survey

In the FAIR Stations project, a passenger survey was carried out in Madrid in March 2018, as
described more in detail in Section 2.3.2. Some of the survey results presented here indicate
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the extent of the reduced mobility among railway passengers. As discussed in Section 2.3.2,
the sample is not entirely representative among the people in Madrid: nevertheless, the
result helps to give a glimpse on the distribution of the users. First, as Table 3 indicates,
about half of the passenger has any mobility impairment, and those without any impairment
is only about half. Thus, the extent of the mobility impairment is not negligible.
Table 3 Survey result: mobility impairment

Group
G0 Without impairment
G1-7 Any kind of impairment
Total

Number
%
2,490
49.1%
2,583
50.9%
5,073 100.0%

In the same survey, the respondents were asked what kind(s) of impairment they have, result
of which is showed in Table 4. The respondents were allowed to name one or more type(s)
of impairments. This table shows that most responses come from people with childrean or
baby buggies (916), people with heavy or bulky luggage (639) and people with walking
difficulties (559).
Table 4 Survey result: percentages among various mobility impairment types

Code
G1.1
G1.2
G1.3
G2
G3.1
G3.2
G4
G5
G6.2
G7
Total

Group
Wheelchair user
People with walking difficulties
Pregnant women
Persons of small stature
Elderly people
People with children or baby buggies
People with heavy or bulky luggage
Visual impairment
Hearing impairment
Intellectual disability
Speech impairment
Psychosocial disability

Number
255
559
119
205
186
916
639
147
148
28
20
35
3,257

%
5.0%
11.0%
2.3%
4.0%
3.7%
18.1%
12.6%
2.9%
2.9%
0.6%
0.4%
0.7%
N/A

Note: Number shows multiple responses of people with any kind of impairment and percentage shows
share of total survey respondents

In addition, the survey questioned about citizenship. Spanish (4,189) and Spanish tourists
(675) have provided the most replies (
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Table 5).
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Table 5 Survey result: citizenship

Group
Resident with Spanish nationality
Tourist with Spanish nationality
Resident with foreign nationality (G6.1)
Tourists foreign nationality (G6.1)
Total
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4,189
82.6%
675
13.3%
189
3.7%
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2.3 Needs of general public users
2.3.1

Chances and problems of multi-modal and multifunctional high-capacity rail
stations

With increased passenger expectations to public transport, especially to rail transport and
railway stations, the attention of the station owners should be focused on different design
aspects of the station to make it not only a transport node where passengers ingress/egress
and change the transport mode, but also the center of shopping and cultural activities,
making users’ waiting time more efficient and pleasant.
To create a multimodal station, a close partnership of all involved operators should be set up.
Close attention should be paid to non-motorised and new types of public transport: bike,
bike-sharing, car-sharing, car-pooling, etc. It is worth taking into account that the patterns of
passengers’ movement (the passenger flows from one mode of transport to another during
the day) and schedule synchronisation between different modes of transport.
It is important to have a coordinator who manages the interaction of different modes of
transport. Such function is often performed by local or regional authorities. For example, in
the case of a FAIR Stations project partner Metro de Madrid (MDM), Consorcio Regional de
Transportes (CRTM) is responsible for such coordinating activities. This organisation is in
charge of the integration of operator’s planning tasks and the coordination of infrastructures
and services. The integration of public transport fare is also coordinated by this organisation,
making an efficient and quality service for the citizens possible. When an operator wants to
discuss intermodality at a specific station, it has to be done through CRTM.
Key station criteria, in case of MDM2, are:



Accessibility at stations;
Centralisation of facilities into a single large space.

With recent technologies, different systems based on CCTV technologies enabled
identification of crowd flow. Using big data analysis for highlighting the patterns, the most
visited shops and services, time spent on shopping, users’ preferences and behaviour, and
rush hours can be easily identified within the whole transport network. Such data analysis
can help the operator to choose better suppliers and partners for commercial zones as well
as to identify the best location of the stores and services and their sizes. This can help the
operator to maximise the non-transportation income.
Such commercialisation of the railway station brings about additional incomes to the station
operators, while it also brings about particular problems for passengers. For example, in the
case of Madrid, a new regulation specifies the minimum distances for implementation of
commercial stands at stations. However, this regulation does not take into account the
passenger flow simulation. The subcontracted company managing the commercial zones

2

When designing stations, following points need to be taken into consideration. (1) The ease of works;
(2) all elements of the stations should be centralised, and can be spreaded at maximum 2 floors; (3)
the station space should also accomplish its role and be used for e.g. electrical substations, and
parking; (4) the station should not be designed at a minimum-required dimension. Minimizing and
simplifying the routes within the station brings about ease of use for the passengers; (5) stations have
to be equipped with the escalators and lifts, adapted for PRM; (6) the stations must have the
emergency exits; and (7) it is important to pay the attention to the selection and layout of the materials
used in the construction to guarantee an efficient and easy maintenance.
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has the right to select the kinds of shops or services, and the locations to place them at
stations. Of note, the rules of commercial zones management differ from country to country,
and from city to city. However, the situation mentioned above in Madrid implies that the
current practices in Europe do not take into account the travel-related needs of the
passengers as the primary concern, and the keen interest in monetization of the station
space is overrepresented.
2.3.2

User needs: empirical results from FAIR Stations survey in Madrid

2.3.2.1 Overview of the survey and survey respondents
In this section, the data collected from the survey of passengers of Metro de Madrid (MDM)
are presented and described. From the starting point of FAIR Stations project, the
quantitative analysis of the data collected will help to have a better understanding of
passenger needs and problems and to develop potential solutions during the lifetime of the
project.
The dataset included 5,995 survey responses, but after a plausibility check the total sample
of those who completed the entire survey amounts 5,073: for example, uncompleted
responses as well as inconsistent results such as “male being pregnant” are excluded at this
stage. Below, it is a summary of the survey results.
The survey was carried out as an online survey from March 12th to 24th 2018. It has to be
noted that the survey was made only online and distributed via the following channels:




Advertisement at main metro stations using posters with a QR code for the survey
website;
Advertisement via social media of the metro operator; and,
Mailing lists of groups representing PRMs.

This structure of distribution channels may bring certain biases into the sample. Particularly,
there may be:





Higher share of PRMs because of the distribution through the mailing list;
Respondents not using digital mobile devices may be underrepresented;
Users not using main metro stations may not have been reached out via the
aforementioned distribution channels;
Non-users of public transport are not reached out: this may bring a bias that the
respondents are more familiar with the public transport than the average.

Figure 2 indicates the ration between male and female respondents: the sample contains
more females (60%) than males (40%).
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Figure 2 Survey respondents: gender

Regarding age group, as indicated in Figure 3, most of the respondents are in the age group
35 - 44 (29%). The high number of participants 59+ (12%) is unexpected.

Figure 3 Survey respondents: age group

The employment status of the respondents is reported in Figure 4. A large proportion of the
respondents is employed (69%). The numbers of students (11%) and retired people (12%)
match well to the age groups 16 – 24 and 59+ respectively. The number of unemployed (8%)
is slightly lower.
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Figure 4 Survey respondents: employment status

Not surprisingly, as indicated in Figure 5, the respondents show an affinity for the usage of
public transport. Among the respondents, 71% are travelling per week between 4 and more
10 trips (28%), between 11 and more 20 (27%) and more than 20 trips (16%). This naturally
follows the fact that the questionnaire is distributed through the channel of Metro de Madrid,
the principal public transport operator of Madrid.

Figure 5 Survey respondents: travel frequency (weekly)
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2.3.2.2 Mobility impairment and difficulties at railway stations
The questionnaire included a number of questions associated with mobility impairment,
barrier-free facilities and difficulties at the stations.
Figure 6 indicates that 49% (2490) of the respondent have no impairment and that 51%
(2583) have impairment.

Figure 6 Survey respondents: impairment

Figure 7 presents the percentages of reported impairment in various types among responses
having any impairment. The types of the impairments are based on the desktop research
presented in Section 2.2. Of note, the sum of the answers in percents is larger than 100%
because it is a multiple-response question, i.e. the respondent were allowed to select two or
more impairment types.
Those respondents with impairment report 1.26 disabilities per person on average (multiple
answers allowed). The three most represented types of impairment are people with children
or baby buggies (35%) (916 responses), people with heavy or bulky luggage (25%) (639
responses) and people with walking difficulties (22%) (559 responses). Impairment types
such as wheelchair user (10%) (255), persons of small stature (8%) (205), elderly people
(7%) (186), hearing impairment (6%) (148), visual impairment (6%) (147) and pregnant
women (5%) (119) are also significant. Impairment types psychosocial disability (1%) (35),
intellectual disability (1%) (28) and speech impairment (1%) (20) are small in share and total
number.
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Figure 7 Survey respondents: types of impairment

The respondents were asked to indicate what types of difficulties they faced at railway
stations on the network of Metro de Madrid. Types of the difficulties are categorised into 21
different ones, ranging from lack of information to slippery station floor. The respondents
were asked to evaluate in a scale between one (least concerned) to five (most concerned)
for each type of the difficulties. Table 7 and Table 8 show the average score of each difficulty
type, subdivided by the impairment type as reported.
The tables are coloured with each 0.25 score range as shown in Table 6. Because none of
the questions resulted in the average score below 3.00, the colour code is given between
3.00 and 5.00.
Table 6 Colour code for Table 7 and Table 8
5.00

Colour code: [5] very important [4] important [3] neutral
4.75
4.50
4.25
4.00
3.75
3.50

3.25

3.00

The main findings from this question which applies to many of user groups are as follows
(see Table 7 and Table 8 for the full results):
 Lack of lifts or escalators, as well as lack of ramps, are obstacles: this means that the
vertical movements at stations become often an obstacle for passengers;
 Audibility of announcement represents itself as a difficulty for passengers. Similarly;
insufficient travel information is pointed out as difficult by passengers;
 Overcrowded halls, corridors or platforms is recognised as a difficulty by many;
 Lack of signage and complicated transfer are also pointed out by many. Considering
that some points out long walking distances at the station, these implies that there are
many improvement potentials in way-finding at stations;
 Slippery surface as well as lack of security concerns almost all respondents.
 To some extent, lack of seating is also recognised as a difficult.
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Certain PRM groups reports some additional difficulties in the responses (see Table 7 and
Table 8 for the full results):
 Door width is often difficult for wheelchair users;
 Lack of handrails and seating, as well as long-distance to walk within the station, is
particular difficulties recognised by walking-impaired;
 Not surprisingly, a passenger with the baggage finds shortcomings in moving their
baggage at stations.
The following points are recognised as less difficult among passengers:
 Readability of display panels;
 Ticket vending machines;
 Lack of luggage storage;
 Indoor climate (e.g. temperature, draughts of air);
 Lack of illumination.
The results imply that the potential difficulties for passengers that can be addressed with the
relatively small installation such as some machines have already been well addressed. On
the contrary, difficulties arising from the stations’ structure are still recognised as difficulties.
It could be explained by the fact that the metro system surveyed in the project consists of a
mix of various old and new systems. This, however, implies that the European average
situation is somewhat similar to this, and the insight gained from this survey will be useful in
the context of FAIR Stations.
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Table 7 Difficulties at railway stations (Part 1)
Difficulty at station?

Type of impairment

No impairment

% of
passengers
in concern
(N=5,073)

Lack of
relevant
travel
information
(e.g. train
schedule)

Lack of
signage

Readability
of display
panel

Audibility of
the
announcem
ents

Orientation
problem

Lack of
ramps

Lack of lift
or escalator

Absence of
handholds
or handrails

Lack of
seating (rest
points)

Width of
doors

49.1%

4.36

4.22

4.05

4.31

3.93

4.39

4.58

4.10

4.02

3.79

18.1%

4.14

4.08

3.81

4.01

3.76

4.78

4.93

4.03

3.92

3.98

12.6%

4.37

4.25

4.07

4.29

3.96

4.61

4.84

4.11

4.06

3.91

11.0%

4.19

4.28

4.10

4.28

4.08

4.76

4.94

4.56

4.48

4.01

Wheelchair user

5.0%

4.18

4.36

4.02

4.10

4.19

4.95

4.93

4.16

3.85

4.65

Persons of small
stature

4.0%

4.40

4.38

4.16

4.41

4.16

4.56

4.70

4.19

4.10

3.91

Elderly people

3.7%

4.17

4.40

4.11

4.41

4.10

4.63

4.85

4.46

4.27

3.90

Hearing
impairment

2.9%

4.27

4.28

4.20

4.49

4.06

4.35

4.52

4.22

3.94

3.80

Visual impairment

2.9%

4.31

4.48

4.38

4.52

4.37

4.38

4.61

4.24

3.81

3.84

Pregnant women

2.3%

4.20

4.12

3.87

4.08

3.89

4.89

4.95

4.13

4.26

4.11

0.7%

4.20

4.20

4.11

4.34

4.23

4.43

4.63

4.06

4.34

3.86

0.6%

4.32

4.50

4.18

4.11

4.39

4.46

4.50

3.89

4.39

4.18

0.4%

4.40

4.10

4.25

4.35

4.25

4.75

4.80

4.15

4.25

4.30

People with
children or baby
buggies
People with heavy
or bulky luggage
People with
walking difficulties

Psychosocial
disability
Intellectual
disability
Speech impairment
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Table 8 Difficulties at railway stations (Part 2)
Difficulty at the station?

Type of impairment

No impairment
People with children or
baby buggies
People with heavy or
bulky luggage
People with walking
difficulties
Wheelchair user
Persons of small stature
Elderly people
Hearing impairment
Visual impairment
Pregnant women
Psychosocial disability
Intellectual disability
Speech impairment

% of
passengers
in concern
(N=5,073)

Ticket
vending
machines

49.1%

3.81

18.1%

Overcrowded
halls,
corridors or
platforms

Complex
transfer
between
trains or
lines

Long
walking
distances

3.31

4.36

4.22

4.03

4.19

4.07

3.97

4.46

3.90

4.34

3.65

3.14

4.27

4.23

3.86

4.09

3.89

3.84

4.34

3.97

4.26

12.6%

3.82

3.48

4.36

4.34

4.19

4.11

4.05

3.94

4.35

4.50

4.32

11.0%

3.81

3.34

4.39

4.46

4.62

4.16

3.98

4.13

4.47

4.09

4.62

5.0%
4.0%
3.7%
2.9%
2.9%
2.3%
0.7%
0.6%
0.4%

3.80
3.86
3.92
3.82
4.06
3.59
3.66
4.04
3.90

3.28
3.35
3.37
3.36
3.22
3.22
3.11
3.75
3.25

4.40
4.49
4.16
4.35
4.31
4.40
4.31
4.29
4.40

4.66
4.34
4.41
4.24
4.53
4.48
4.29
4.39
4.35

4.20
4.22
4.46
4.18
3.98
4.03
4.26
4.36
4.25

4.06
4.26
4.19
4.16
4.12
4.14
4.03
4.00
3.90

3.89
4.11
3.92
4.01
3.81
4.03
3.83
4.14
3.80

4.07
4.14
4.17
4.09
4.23
3.90
3.74
3.96
4.10

4.39
4.58
4.53
4.46
4.47
4.45
3.94
4.54
4.45

3.85
4.08
4.07
3.86
3.94
4.20
3.86
3.89
4.00

4.33
4.46
4.55
4.37
4.44
4.42
4.09
4.29
4.45

Lack of
luggage
storage
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Indoor
climate (e.g.
Lack of
Lack of
temperature,
cleanliness
illumination
draughts of
air)

Lack of
security

Moving
the
baggage
within the
station

Slippery
floor
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2.3.2.3 Use of digital devices and services
The questionnaire included two questions about the use of digital devices and services. The
vast majority of the respondents (91%) use the internet on the smartphone in connection with
the travel. (Figure 8)

Figure 8 Survey respondents: use of the internet on the smartphone in connection with the travel

Figure 9 shows that 54% of the respondents use the navigation function on the smartphone
while travelling by the metro.

Figure 9 Survey respondents using the navigation function on the smartphone for the metro travel
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2.3.2.4 Information needs
The respondents were asked to evaluate the importance of nine different types of information
for them using a one-to-five scale, (5) being very important and (1) being not important at all.
Table 9 shows the result. The key findings are as follows:



It is not a surprise that the service-related information, the information on delays and
train schedules are in the foreground;
Information about the access to the platform, transfer between trains or lines and the
location of the elevator and escalator is considered to be very important for people with
various types of disabilities as well as those without mobility impairments.

The point that the passengers consider as difficulties (See Table 7 and Table 8) and feel that
the information is in lack corresponds to each other well. Much of the difficulties and the lack of
information are both associated with the structural design of the railway station. This implies that
a mere information provision will not solve the remaining difficulties, but there are more
potentials of improvement in station structure to eliminate remaining difficulties at the station.
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Table 9 Important information on trip by metro
Which information about your trip by metro is important?
Type of impairment

No impairment
People with children or baby
buggies
People with heavy or bulky
luggage
People with walking difficulties

% of
passengers
in concern
(N=5,073)

Transfers
Access
Train
Information between
to the
schedule on delays trains or
platform
lines

Location
Location
of the
Ticket
Station
of ticket
Emergency
elevator
purchasing
staff
vending
exit routes
or
information location
machines
escalator

49.1%

4.58

4.65

4.54

4.30

4.20

3.87

3.93

4.06

4.15

18.1%

4.40

4.46

4.48

4.59

4.76

3.70

3.73

4.00

4.04

12.6%

4.59

4.59

4.61

4.49

4.59

3.93

3.95

4.09

4.12

11.0%

4.31

4.40

4.57

4.69

4.79

3.96

3.94

4.23

4.34

Wheelchair user

5.0%

4.15

4.10

4.59

4.86

4.83

3.91

3.78

4.35

4.39

Persons of small stature

4.0%

4.64

4.68

4.73

4.47

4.46

3.91

4.07

4.21

4.34

Elderly people

3.7%

4.27

4.30

4.52

4.60

4.73

4.11

4.03

4.33

4.49

Hearing impairment

2.9%

4.50

4.59

4.63

4.41

4.41

4.11

4.20

4.39

4.41

Visual impairment

2.9%

4.42

4.46

4.67

4.69

4.70

4.31

4.24

4.43

4.39

Pregnant women

2.3%

4.50

4.61

4.58

4.71

4.87

3.77

3.76

3.99

4.18

Psychosocial disability

0.7%

4.66

4.54

4.31

4.49

4.54

4.14

4.17

4.20

4.14

Intellectual disability

0.6%

4.46

4.29

4.46

4.57

4.71

4.36

4.29

4.57

4.21

Speech impairment

0.4%

4.25

4.05

4.35

4.55

4.55

4.00

4.05

4.45

4.40
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Table 10 What features are important in an app, website, social network
What features are important in an app, website, social
network?
Type of impairment

No impairment
People with children or baby
buggies
People with heavy or bulky
luggage
People with walking difficulties

% of
passengers Accessibility Real-time
Indoor
in concern information information
(station
navigation Recommended
(N=5,073)
(delay,
map,
at the
route
connection
barrier-free
station
train, etc.)
access)
49.1%
4.32
4.69
4.01
4.43
18.1%

4.79

4.57

4.02

4.34

12.6%

4.58

4.68

4.14

4.41

11.0%

4.79

4.51

4.34

4.37

Wheelchair user

5.0%

4.93

4.33

4.60

4.39

Persons of small stature

4.0%

4.46

4.77

4.22

4.53

Elderly people

3.7%

4.67

4.44

4.20

4.31

Hearing impairment

2.9%

4.57

4.57

4.29

4.42

Visual impairment

2.9%

4.73

4.58

4.48

4.38

Pregnant women

2.3%

4.87

4.67

4.14

4.39

Psychosocial disability

0.7%

4.26

4.63

4.03

4.26

Intellectual disability

0.6%

4.68

4.61

4.32

4.43

Speech impairment

0.4%

4.80

4.40

4.35

4.20

The respondents were asked which features in an app, website, social network are important.
The result is summarised in Table 10. In line with the desired information, people with no
impairment prefer real-time information (delay, connection train, etc.) to other types of
information. As expected, accessibility information (station plan, barrier-free access, etc.) is
desired by impaired passengers.
2.3.2.5 Security
Camera surveillance as a security device seems to be well accepted by the passengers, while
the measures that introduce extra burden for the passengers, e.g. metal detectors and baggage
scanners, are much less accepted by the passengers (Table 11).
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Table 11 Security measures at stations
Which of following measures
of security are important to be
installed at stations?
% of
passengers
in concern
(N=5,073)

Type of impairment

No impairment
People with children or baby
buggies
People with heavy or bulky
luggage
People with walking difficulties

2.3.3

Metal
Baggage
detectors scanner
at the
at the
Cameras
entrance entrance
of the
of the
station
station

49.1%

4.45

3.39

3.40

18.1%

4.43

3.24

3.27

12.6%

4.39

3.20

3.19

11.0%

4.46

3.47

3.47

Wheelchair user

5.0%

4.39

3.58

3.59

Persons of small stature

4.0%

4.55

3.48

3.58

Elderly people

3.7%

4.46

3.61

3.55

Hearing impairment

2.9%

4.59

3.80

3.71

Visual impairment

2.9%

4.36

3.41

3.29

Pregnant women

2.3%

4.39

3.36

3.35

Psychosocial disability

0.7%

4.03

3.06

3.17

Intellectual disability

0.6%

4.36

3.86

3.61

Speech impairment

0.4%

4.65

3.95

3.85

Results of stakeholder interviews

2.3.3.1 Identification of rail stakeholders
To make a broad observation of user needs and expectations at urban and mainline stations
from non-passenger point of view, the following stakeholders were invited to participate to the
telephone interviews and online survey:
Table 12 The list of identified stakeholders

Stakeholder

Railway undertaking

Infrastructure manager
Interest groups
representing passengers
Authority

Level of operation

Additional information

International, national, regional,
urban (tram/LRT, metro,
commuter rail, bus)
Responsible for public service Operation by commercial
requirements regarding public rules (a commercial entity),
operating under public
transport services
service requirements (a
public entity)
National, continental (e.g.
European), International
PRM, others
National, Regional, Local
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Consultants and
associations in the rail
sector

Expertise in rail, architecture
and related design disciplines

Thus, different stakeholders and representatives are involved in the identification of passengers’
needs and expectations to conduct a comprehensive study of both mainline and urban stations.
As in the first case, railway stations represent transport hubs of European Community’s level
and meet the technical specifications for interoperability (TSI) within the responsibility of ERA
(high-speed and conventional rail systems). Here the requirements are identified and
mandatory, so the outcomes of FAIR stations should lay in the perspective of legislation
improvement. So in the second case, railway stations of local meaning that are excluded from
the interoperability framework. Such stations are tram/LRT, metro, commuter and regional
transport that don’t have international connections. Development of design requirements for
such stations is less restricted as there are no necessary technical specifications to be followed.
2.3.3.2 Interview methodology
To interview industry experts, the dual approach was proposed:
1. The specific stakeholders from different countries (Italy, the UK, Belgium, Spain, Austria,
France, the Netherlands, Slovenia, Portugal and Canada that represented international
experience beyond the EU) were chosen for qualitative data collection (Table 13). They
were asked to participate in the telephone interview with the preliminary filling in the
questionnaire;
2. The big range of stakeholders from different countries in and outside Europe was offered
to fulfil an online survey for quantitative data collection.
Table 13 The list of interviewed stakeholders

Type of organisation
National undertaking
National undertaking,
infrastructure
manager
Urban rail operator
Urban rail operator
and infrastructure
manager
Interest groups
representing
passengers
National Authority
Others (e.g.
consulting,
associations, etc.)

Name of organisation
Netherlands Railways (NS)
ÖBB-Personenverkehr AG
Network Rail
Slovenian Railways
Infraestruturas de Portugal/ Infraestruturas
de Portugal Património
Metro de Madrid
STM
Wiener Linien GmbH & Co KG
AMT Azienda Mobilità e Trasporti S.p.A.
Genova
European Passengers’ Federation
CERMI
EQUALITY
CEAPAT
Beliris
Y AMSLER CONSEIL
CIFI Genova
Perkins+Will

2.3.3.3 Telephone interview
The following methodology was used for telephone interview conducting:
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1. The questionnaire was sent in advance before the interview. It gave an interviewee an
opportunity to check the questions and answer them preliminarily.
2. The interviewer checked the preliminary answers and set up an interview date for
interview based on the provided responses.
3. The interview was conducted, the answers for analyses were collected.
2.3.3.4 Online survey
For data collections from other stakeholders, the link to the survey was provided. The platform
used for it is SurveyMonkey.
2.3.3.5 Questions to the stakeholders
The similar questions were used both for the telephone interviews and the online survey. The
participants were proposed to consider station design for passengers from different
perspectives based on the key design factors identified by FAIR Stations project (Table 14):
Table 14 Topics concerned in the questionnaire

Topic

What was concerned

Functionality

Type of station, multimodality, commercial zones

Accessibility

Law and regulations, awareness, design factors for
accessibility

Information and signage

Information provided

Passenger flows

Congestion at stations, barriers, solutions for congestion
decrease
Security checking, non-intrusive methods, CCTV cameras,
emergency situations
Policy regarding homeless and begging, events on stations,
waiting areas, air-conditioning and cooling systems,
ecological aspects, treatment for station personnel

Security and safety
Attractiveness and comfort

Note: The full questionnaire on user needs and expectations for the stakeholders is in the appendix.

2.3.3.6 Stakeholder interviews
Stakeholder interviews were conducted among different representatives of rail sector. Thus, five
national railway undertakings participated in the questionnaire as well as four urban public
transport operators (tram/LRT, metro, and commuter rail representatives), four groups
representing the interests of passengers (general public and PRM), a national authority, a
consultant and advisor in PT sector, consultant in architecture and design, and association of
railway engineers. In total, 17 actors participated in the interview. Among national railway
undertaking, three entities represented infrastructure managers, and among urban transport
operators, two expressed themselves also as infrastructure managers. The results of the survey
by groups of representatives are provided below.
The question “Who the design for stations influences in the countries and regions of the
participants?” was asked to all respondents. Station design is firstly influenced by Standard
Design requirements and then additionally by decision-makers (e.g. local and federal
authorities), Heritage Listing or Conservation requirements. Capacity, passenger needs and
future maintainability are also considered as well as whether the station needs to be iconic. In
some cases, operators, consultants, manufacturers and civil work companies, as well as
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architects and planners, can influence the stations’ design. For instance, one of the respondents
said that the planning parameters for design and construction of their stations were set by
experts and tested ahead of the actual final design phase.
The respondents also were proposed to choose what information should be presented at rail
stations (Table 15).
Table 15 Type of information that should be presented at stations

Type of the information

Numbers of participants
agreed (max 14)

Information about upcoming trains on a platform

12

Immediate alert about disruptions on rail

12

Information about connecting routes (other modes of transport)

12

One panel with information about next departures with all lines

11

Immediate alert about possible routes in case of disruptions on rail

11

Information about connecting routes (rail)

11

Information about upcoming trains in the concourse of the station

10

Information about the number of free places for PRMs

8

Information about congestion in train cars

7

Additional comments provided:




The information panels and signals should be improved taking account especially
people with intellectual disabilities;
Providing information about a number of free places for PRMs could be not ethical as
every access should be possible for PRMs - except for wheelchair users. PRMs should
be able to sit anywhere - not separately;
Network statement describes station PRM accessibility. The passengers can get
additional information at info-centres in the stations.

2.3.3.7 Collection the responses from interest groups representing passengers
Four organisations took part in the survey:
1. EPF: European Passengers’ Federation (Belgium);
2. CERMI: Spanish Committee Representative of People with Disabilities (Spain);
3. EQUALITY: Non-profit association for assistance services for people with learning
difficulties or psychosocial disabilities. (Austria);
4. CEAPAT: Reference Centre for Personal Autonomy and Technical Support (Spain).
These organisations can directly influence the design of new stations and retrofitting the old
ones, for example, by participating in the working groups or using lobbying measures for the
authority. These means are very important because people are the end-users of the stations
and it is essential to take into account their needs and requirements. The organisations
representing the interests of passengers are sure that the main two roles of stations are being a
transport hub for multimodal journeys and urban development role. A station is a place where
rail transport meets, first of all, with on-demand services (taxi, car-sharing, rental cars, bikesharing, etc.). That is why to have the bike repairing facilities and parking are sufficient.
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Baggage Handling
According to the respondents’ responses, baggage drop-off should be available. Moreover,
sometimes the stations are quite big, so carrying luggage can be a challenge, so baggage
trolley, in some cases combined with a wheelchair, should be available there as well as
conveyors for long distance and escalators/elevators between floors. One more thing which is
important is luggage rooms/lockers. All respondents highlighted the importance of personal
luggage assistance, supporting the idea with the mentioning the necessity of it at least for PRM.
Commercial zones
The respondents representing the interests of passengers pointed out the following kind of
commercial points that definitely should be at the rail stations:











Bank branch (4 answers out of 4);
Basic food shop (express) (4 answers out of 4);
Book/magazine shop (4 answers out of 4);
Service of luggage pick up to the final destination) (4 answers out of 4);
Vending machines with snacks and drinks (4 answers out of 4);
Parcel delivery service (3 answers out of 4);
Children zone/childcare/kindergarten (2 answers out of 4);
Hotel (2 answers out of 4);
Leisure (e.g. restaurants) (2 answers out of 4);
Gym/Healthcare (2 answers out of 4).

In individual answers, the respondents also proposed to take into account the following kinds:



Ticket sales offices with staff;
More parking facilities as Park & Ride in Amsterdam when a driver can park a car in the
car parks located on the outskirts of the city near motorways and have excellent public
transport connection that brings the driver right into the city centre.

All four participants consider that the path followed by the traveller between the entrance of the
station and the platform should be as short and seamless as possible and independent from
commercial areas. The idea is that commercial options have to be an option for a passenger,
not a disturbance prolonging the trip. Moreover, PRM needs the shortest possible access to the
platform.
Information at stations
The respondents highlighted the following types of information that should be provided at
stations:



Travel information on a platform (4 answers out of 4);
Travel information within the concourse of the station (4 answers out of 4).

Individual answers also proposed such solutions as information with all departing trains (maybe,
printed in case if the systems go down). Also, the information should be represented not only by
the screens and posters but also by audio.
Passenger flows
All four respondents admitted the problem of congested stations. In this case, the most popular
answers are following:




Physical solutions: longer trains and as consequence more extended stations (2
answers out of four);
Operational solutions: decreasing headway (2 answers out of four);
Information solutions: e.g. announcing about high passenger flow and proposal of other
routes on other stations (2 answers out of four).

What definitely should not be done is introducing the pushers in stations (the experience of
Japan). Among individual answers, the following proposals were highlighted:
42 / 208

Deliverable D2.1 – User Needs and Expectations of
the General Public and PRMs, F




Provision of information about train composition and the position of the train car on a
platform;
Separation of boarding and alighting zone: one platform is for ingress, and another
platform from another side of a train is for egress.

Two out of four respondents are sure that the implementation of validation barriers should be
avoided. One of the reasons: passengers should not be mistrusted any more than car drivers.
Safety and security
The opinions of the respondents are were divided regarding the increasing of travel time due to
security checking. Two organisations are sure that it is an appropriate solution, the other two
believe that usage of non-intrusive methods of security checking is enough. Although, all
respondents think that CCTV cameras should be used both for operational and security
reasons. One of the reasons is people feel comfortable and safer with cameras. Another
measure is security forces on the station. The respondents expressed an opinion that they
should be managed by public transport operator offering services at stations. To concern
emergency plans, people with disabilities have to be taken into account.
Attractiveness
Nowadays, in most of the cases, railway stations accomplish also the role of the musical and
cultural platform. Three out of four respondents are sure that the stations should be designed to
allow organising musical and cultural events. Two participants (Belgium and Austria) guess that
air-conditioning or cooling systems are essential for the comfort of travellers.
Staff at stations
Ideas how to improve the working environment of the staff at stations provided by the
respondents: ward counselling, prayer rooms. For design of the future stations, the groups
representing the interests of passengers highlighted the following important factors (Figure 10).

Figure 10 Priorities for stations' design for the groups representing passengers

2.3.3.8 Collection the responses from operators and infrastructure managers
Five national railway undertakings (four of them were infrastructure managers) and four urban
public transport operators (two of them are also infrastructure managers) took part in the
interview:
National railway undertakings
1. Network Rail (UK);
2. Slovenian Railways (Slovenia);
3. Netherlands Railways (NS) (the Netherlands);
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4. ÖBB-Personenverkehr AG (Austria);
5. Infraestruturas de Portugal / Infraestruturas de Portugal Património (Portugal).
Urban rail operators
6.
7.
8.
9.

Metro de Madrid (Spain);
Wiener Linien (Austria);
AMT (Italy);
STM (Canada).

All undertakings participate in the questionnaire operate under public service requirements.
Three companies among national organisations provide service also for international journeys.
All nine respondents see a transportation role as a primary role of a railway station; the second
role is transit-oriented development role. Only two respondents see the importance of the
station as a commercial centre. Participants are sure that intermodal connection is going to be
more important in the future. Some undertakings are working now on a new concept and vision
to integrate shared services in the intermodal hubs. Such hubs should be located at terminal
stations and major intermodal hubs taking into account the needs of local residents and
commuters. Other respondents proposed to include in consideration of the intermodal hub
design the distance from access and egress modes to station entrance following the hierarchy:







Pedestrians;
Bikes;
PT;
Carpooling & ridership/taxi;
Short time car parking;
Long-time car parking.

Herewith, shared modes should be situated closer to the entrance because they are used more
often.
Baggage Handling
Among four urban operators, not all respondents agree that baggage drop-off is necessary on
urban rail stations. One respondent has implemented this service and the second is considering
it as an important service that has to be implemented. Among five national undertakings, the
opinions are separated as well. One operator is planning to implement a luggage drop-off, the
other one considers it as a good idea. Regarding luggage lockers all, urban operators declared
that they don’t need this service, or it is not relevant for them. Contra, for national undertakings,
it is a very important service. Three out of five have already implemented it, the other two are
not responsible for it, but think that it is necessary. Both national and urban rail undertakings
agreed that conveyers, escalators and elevators are important for baggage handling. Six
entities have already implemented it, and two think it is necessary, but they are not in charge of
stations’ management. To concern the personal luggage assistance, in most of the cases,
respondents think it is not needed. Only two national undertaking highlighted it was nice idea
that should be implemented. One respondent is planning to introduce. In addition, the baggage
handling services would differ depending on the station size. One of the respondents mentioned
that it was important to take into account solutions that could provide more comfortable and
accessible egress and ingress in the train from the platform. For instance, conductors could
help with baggage all passengers entering or leaving the train.
Commercial zones
The respondents representing the operators and infrastructure managers assessed the
following kind of commercial points if they should be on the station or not (
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Table 16):
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Table 16 The assessment of the respondents the necessity of the commercial point at rail stations

Commercial point

National undertaking

Urban rail

Parcel delivery service

1 out of 5

1 out of 4

Bank branch

5 out of 5

2 out of 4

Post office

5 out of 5

0 out of 4

Basic food shop (express)

5 out of 5

4 out of 4

Book/magazine store

4 out of 5

4 out of 4

Children care / Kindergarten

2 out of 5

1 out of 4

Medical facilities, e.g. clinics &
medical points

3 out of 5

0 out of 4

Public library

1 out of 5

1 out of 4

Book-crossing point

4 out of 5

2 out of 4

Public administration services
(registration, tax office, health
insurance)

2 out of 5

0 out of 4

Hotel

5 out of 5

1 out of 4

Leisure (e.g. restaurant)

5 out of 5

4 out of 4

Service of luggage pick up to
the final destination

3 out of 5

0 out of 4

Laundry services

4 out of 5

0 out of 4

Vending machines with snacks
and drinks

4 out of 5

4 out of 4

Gym/Healthcare

4 out of 5

1 out of 4

Afternoon care for pupils

2 out of 5

0 out of 4

Based on the assessment of the respondents, the lists of priorities for both types of stations are
the following (Table 17):
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Table 17 List of priorities for commercial zones for two types of stations

Stations of national undertakings

Urban stations

Bank branch

Basic food shop (express)

Post office

Book/magazine store

Basic food shop (express)

Leisure (e.g. restaurant)

Hotel

Vending machines with snacks and drinks

Leisure (e.g. restaurant)

Bank branch

Book/magazine store

Book-crossing point

Book-crossing point

Parcel delivery service

Laundry services

Children care/Kindergarten

Vending machines with snacks and drinks

Public library

Gym/Healthcare

Hotel

Medical facilities, e.g. clinics & medical points

Gym/Healthcare

Service of luggage pick up to the final destination
Parcel delivery service
Children care/Kindergarten
Public library
Public administration services (registration, tax
office, health insurance)
Afternoon care for pupils

Individual responses proposed also such ideas as:




Car-sharing services;
Chess club;
Web room.

Information and signage
National rail undertakings and urban rail operators agreed that the following information should
be presented at stations:


Travel information on a platform;
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Travel information within the concourse of the station;
Cultural information and information about events on a platform
Cultural information and information about events within the concourse of the station.

National operators and infrastructure managers also highlighted the necessity of



Commercial information on a platform;
Commercial information within the concourse of the station;

Meanwhile, urban operators didn’t support it. Some of the proposals also were:



Entertainment information on the platforms to provide positive emotions and faster time
experience while a passenger is waiting a train;
Information on multimodal travel: first/last miles.

Passenger flow
All urban operators and national rail undertakings declared that had problems with congestion
on the stations. One of the main solutions of national and urban rail operators for overcoming
this issue is extension of trains. Other solutions for national rail undertakings are physical
solutions for stations such as its extension or moving block, operational solutions such as
headway decreasing, information solutions (e.g. announcing about high passenger flow and
proposal of other routes on other stations). For urban rail operators, more critical solutions are
operational ones than physical solutions for stations. Informational solutions, as well as
personnel solutions (e.g. pushers in Japan), are also not popular ones.
Among the individual answers, the following proposals should be highlighted: the extension of
the platforms and use this space for several trains that wait for a departure, ticket preselling,
and moving ticketing machines further from ticket booths as well as moving equipment,
benches, and commercial stores.
To sum up, in the design of new stations, the option for modular extensions of buildings,
canopies, and platforms, as well as staggered entries, should be envisaged, providing wider
and longer platforms, bigger number of tracks and broader concourse and waiting/walking
areas. Among solutions that don’t influence the infrastructure modifications: flow separation and
forced paths.
The vision regarding validation barriers is ambiguous. In general, the operators and
infrastructure managers think that validation barriers are needed but not in all cases. There is a
statement that very often infrastructure is not built to accommodate the validation systems. To
regulate congestion, validation barriers could generate a benefit but could also decrease the
capacity of existing infrastructure. National rail undertakings expressed a more negative position
to the barrier than positive. They form a barrier for physically disabled people or families with
buggies. Moreover, barriers limit passenger flows, cost of installation and operation is high, and
access for accompanying persons to the train (for carrying the luggage) is banned. In an ideal
situation, there should be no barriers and tickets/payment should be validated in a more
advanced automated way. Although, one of the operators agreed that with barriers the stations
get safer environment and higher revenue.
Regarding the commercial areas at national stations, all respondents answered that the path
followed by the traveller might go through a commercial area if the crossing time was not adding
time to the travel. Although the primary use of a station is for travelling, increasingly passengers
require additional shopping and leisure facilities, and these should be easily accessible. This will
also generate income for the rail industry that should be reinvested in the station/railway.
However, it should not be obtrusive, as a customer should decide by himself/herself whether he
or she wishes to use these additional services. Moreover, commercial areas should not hinder
passenger’s access to the train neither in terms of time nor distance. For urban rail operators, a
high priority is creating a path as short and seamless as possible between the entrance and a
platform of the station. Passengers of urban and suburban rail are usually in a rush doing the
interchanges, so the commercial area is not attractive. Thus, the platform should be
independent from the commercial areas. Commercial area is complementary there.
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Security
For urban rail and national rail stations, the speed of passenger’s moving at stations is a priority.
The usage of non-intrusive methods of security checking is enough for all types of stations.
Among all types of non-intrusive methods, biometric cameras are a primary choice for the urban
rail respondents. Some other options: thermic cameras that allow detection of the problematic
persons. National rail respondents provided heterogeneous answers. All methods: biometric
cameras, automated baggage scanner machines at a station entrance, fast-scanning metal
detector frames at a station entrance, security personnel are efficient. All respondents agreed
that CCTV cameras should be used for operational and security reasons. For it, they should
have a high resolution with adequate sharpness, the corresponding intelligent software is also
important. Moreover, the recordings should be used only in the cases requested by police, or in
cases of accidents and violent influences. In addition, one of the respondents highlighted that
CCTV system for operational reasons and CCTV system for security reasons should be
separated in order to security system not to intrude into the operational system (traffic operation
control).
Seven respondents out of nine are sure that railway stations should have dedicated police
forces. Five ones already have it, two are planning to introduce. However, one of the
respondents expressed the idea that such forces should exist only on big stations. For urban
rail, local authorities should be in charge of it, for national stations – both station manager and
national authorities. The characteristics that emergency plans should have for the railway
stations:




Follow the basic norms of auto protection rules;
Clear so people can easily understand it in stressful (panic) situations;
Emergency plans for security and safety reasons can be separated, but they need to
be harmonised.

Six respondents declared that had a united emergency plan for both safety and security
reasons, another three respondents said that they have emergency plan only for safety
reasons.
Almost all respondents take a safety factor into account as the most important in the design of
stations. For example, emergency exits can be located opposite the natural exits (entrance
halls) to allow more emergency exit paths.
Attractiveness
Six out of nine respondents said that some railway stations in the city are used for organising
the musical and cultural events. However, due to congestion, it happens not very often. The
musicians are chosen. For these purposes, special locations are used. Often, there are special
pre-selected spots where pre-selected musicians can play. Five out of nine respondents support
the idea of station designing with the possibility to organise musical and cultural events.
The majority of railway national and urban operators agreed that waiting areas were necessary
at different types of stations to create a pleasant atmosphere. If a passenger doesn’t enjoy
his/her time at the station, time seems three times slower than it is in reality, and it causes a
negative attitude to the stations in general. Moreover, waiting areas should aim not only
passengers but persons accompanying the travellers.
Regarding policy of the escalators’ implementation, three national undertakings mentioned that
they had such policy for escalators’ implementation (only at national railway managed stations),
two of four operators also have a policy of escalators’ operation. Among urban rail operators,
two companies have a policy for implementations, and three – policy for operations of
escalators. For instance, one of the factors – low energy consumption of escalators using
variable speed.
Six out of nine respondents accepted the importance of HVAC at stations. The systems should
be on board the trains, but also in some circumstances at stations. Indeed, having airconditioning or/and cooling systems depend on the station and other unique parameters, such
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as extreme weather conditions. Platform screen doors using can be helpful for pleasant climate
support only in extreme temperatures. So, for instance, it is not a cost-efficient solution in the
UK, but for Portugal it is reasonable.
Ecology
Regarding ecology criteria to the station design, there was no answer from four respondents.
Another three submitted that they had such criteria:



Focus on materials that can be easily cleaned and maintained, renovate and reused;
BREEAM or CEEQUAL requirements.

Six out of nine participants agreed that stations cleaning takes into account the recyclability of
cleaning ingredients. For example, one of the respondents answered that all cleaning
ingredients they used were bio-degradable.
Treatment for staff at stations
Five respondents submitted that they have specific services or specific treatment for the staff in
stations: four of them were national undertakings. However, it depends on the station size, but
welfare facilities are provided (e.g. rooms for eating and resting, shower facilities), including a
prayer room for larger stations.
For the design of the future stations, the operators and infrastructure managers highlighted the
following important factors for universal accessibility (Figure 11):

N AT ION AL RAIL UN DE RTAKIN GS

URBAN RAIL OP E RATORS

Figure 11 Priorities for stations' design for the operators and infrastructure managers representing
national rail undertakings and urban rail operators

As we can see, there are slightly different priorities for national and urban rail stations. However,
both for national undertakings and urban rail it is significant to provide accessibility and safety at
the stations.
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Others
Other stakeholders that provided a contribution to this interview are:
1.
2.
3.
4.

National authority Beliris that is responsible for renovation and construction projects;
Consultant and Advisor to UITP Y AMSLER CONSEIL;
National Association of Railway Engineers (CIFI) in Italy;
Architecture and related design disciplines consultant in Canada.

National authority in Belgium, operating under public service requirements, in Belgium
considers a station as a transportation hub. Another three respondents agreed that two main
roles of stations are (1) transportation role and (2) urban development role. Every station should
be considered as a multi-modal station, including recognition of walking and cycling as a
transport mode. The intermodality is an essential feature of multi-modal stations. Parking
facilities should be located so as to minimise the walking distances to the regular public
transport services. Appropriate bicycle parking should be implemented at every station. Within a
radius of 500 m from the station, roads and sidewalks need to be very comfortable for
pedestrians.
Baggage Handling
The experts think that baggage drop-off, luggage rooms/lockers, and conveyor/ escalator /
elevator are significant for big (national or international) railway stations. Also, information about
conditions or baggage handling and responsibilities should be available.
Commercial zones
The experts highlighted the following commercial objects as necessary at stations:









Parcel delivery service;
Bank branch;
Post office;
Basic food shop (express);
Book/magazine store;
Leisure facilities;
Vending machines with snacks and drinks;
Toilets that should be available at every station. However, it is acceptable to ask a
small fee to use this facility.

For subway stations, the commercial zones should be very limited. A quality waiting area where
the person can sit, have a snack and wait for the train. Public services shouldn't be on the
stations, but be situated close to them. In general, facilities to be offered depend upon the
function of the station and from its relationship with the surroundings.
Information and signage
According to the national authority point of view, information presented at stations should be
simple. Travel information on a platform and within the concourse of the station is enough.
However, experts highlighted that commercial information, as well as cultural information on a
platform and within the concourse of the station, were also accessible.
Passenger flows
The experts recognised the problem of congestion at stations. Regarding physical solutions,
economic evaluation of the feasibility of the measures is necessary. Investment in good design
means station design and materiality results in intuitive wayfinding, clear sight lines and ease of
use and functionality.
Experts admitted that station managers should avoid implementation of validation barriers. They
slow down accessibility and speed of passenger flows. Moreover, new technologies will
eliminate the need for validation barriers as it is today. However, if the barriers are installed,
they should be placed as late as possible. It means that right before a passenger has to choose
the destination. It helps to avoid cases when a person chose the wrong direction, platform, and
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he has to change it. Changing the platform should be without passing the barriers again. The
path followed by the traveller between the entrance of the station and the platform should be as
short and seamless as possible and independent from commercial areas, or, at least, not add
time to the travel. The reduced travel time is the priority service to be offered to the traveller,
with possible access to the commercial area to improve its customer's experience and to
provide additional resources for the management of the station. Balance for "must" and "lust"
passengers means providing options but ensuring they don't impede the needs of those having
to get to their destination. In addition, the commercial area has to be placed where the
passenger flow is high. If the coffee places are in quiet area or a passenger needs to spend
some time to reach it, the commercial object can suffer the low revenue.
Safety and security
Experts believe that the usage of non-intrusive methods of security checking is enough. The
security control should neither bother (nor frighten) the passengers nor take any second of his
travel time. CCTV can be used both for operational and security reasons, allowing to analyse
problem faced in the station (e.g. pickpocketing). Depending on the case, police forces also can
be presented on stations. Regarding the united emergency plans both for safety and security,
the experts described the following characteristics that the plans should have:




Allow for the protection of customers, quick escape from the station and easy access
for blue lights staffs;
Be integrated with external Emergency plans;
Have overarching resilience criteria addressing attacks, climate change (sea level
rise, extreme weather/temperatures, etc.).

When the station is designed, the emergency situations should be taken into account for both
safety and security. Transparency and design criteria for clear site lines, interior and platform
lighting, integrated retail and other uses where possible to activate space at all hours. National
authority Beliris that realises the construction, renovation and restoration projects takes into
consideration safety factor as the main one in the station design.
Attractiveness
According to the responses, the local operators organise from time to time different cultural
events on stations and in rolling stock. Sometimes, stations can be as curated art galleries.
Also, they are used for small musical events and areas designed into the facilities as music and
other cultural event venues. Experts agree that stations can be designed to allow organising
musical and cultural events.
Waiting areas are necessary, especially with a coffee corner for the stations in the
neighbourhoods that don’t have any facilities at the station’s surroundings.
To concern HVAC systems, the opinions of experts were separated. Some of them are sure that
air-conditioning and cooling systems have to be on stations because in all cases the
temperature should be comfortable for the customers (in stations and onboard trains). Others
think that if the station is properly designed, even in extreme conditions much can be done with
passive shelter and shading design to address climatic conditions within comfort level
tolerances. Heating/air conditioning as a last resort is best. The usage of platform screen doors
is possible to save the climate on stations and in trains, but it depends on the orientation,
shading and other station elements, and it is not always necessary to have PSD up to the
ceiling of the station.
Regarding the station’s recyclability and reliability, experts are sure that healthy materials and
product lifecycle should be a part of any building design in an effort to reduce waste, reduce
GHG emissions, etc. For instance, Beliris asks the architects to take into account the Life Cycle
cost of materials. For cleaning ingredients, the materials should be recycle. This is also tied to
the type of materials used in the design. Durable and healthy materials should address
operations by being able to be cleaned with pure, natural products, be easy to clean and access
and replace when necessary.

52 / 208

Deliverable D2.1 – User Needs and Expectations of
the General Public and PRMs, F

Ambience for the station’s staff also should be improved. The design should consider staff
areas as part of a modern, functional workplace: to reduce staff churn, enhance productivity,
consider best practices for interior design workspaces and related amenity spaces.
For design of the future stations, the experts highlighted the following important factors (max
appraisal is 5):
1.
2.
3.
4.
5.
6.
7.
8.

Accessibility of the station: 5;
Accessibility conditions for ticketing: 5;
Information and signage: 4.75;
Toilet facilities: 4.75;
Crowd flow: 4,75;
Safety: 4.5;
Security: 4.5;
Baggage handling: 3,25.

2.4 Legal and normative requirements
2.4.1

Introduction

The legal and normative requirements around the railway station is not necessarily oriented
from the user requirements: some of the relevant requirements are originating from railway
engineering, assurance of interoperability, national or international technical standards for each
equipment used at railway stations, e.g. escalators and lifts, design code for the persons with
reduced mobility, and so on.
Therefore, a wide range of the legal and normative requirements affects the railway station.
Such relevant codes are not necessarily oriented from the railway-relevant legislations: for
example, the following types of the legal and normative requirements may affect railway
stations.





Legal codes and norms codes for railway infrastructure;
Legal codes and norms for other types of equipment used at railway stations;
Legal codes and norms for buildings;
Legal code and norms dealing with the passengers (persons) without reduced mobility.

With an aim to gain an overview of legal and normative requirements for railway stations that
are relevant to the platform-train interface at the European and national levels, requirements
related to design criteria is researched. To gain an overview in a systematic manner, research
was focused on legal and normative requirements associated with the following components,
which are closely associated with the platform-train interface (Table 18).
Table 18 Component of railway associated with safety, comfort, barrier-freeness, etc.

Station area

Platform

User aspect

Component

Accessibility

Height from the roadbed

Comfort;
Safety/Security

Min. width

Comfort;
Safety/Security

Min. width of the part with
obstacles (e.g. stairs, waiting
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Platform height
determines the vertical
gap between the platform
and the train.
Width determines the
available surface/path for
the passengers on the
platform.
Certain width needs to
be ensured for safety
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area)
Comfort;
Safety/Security
Safety/Security

Min. width of approach (stairs,
slops)
Max. gradient (sleeperdirection)

Safety/Security

Sleeper-direction gradient:
direction of slope*

Safety/Security

Max. gradient (track-direction)

Safety/Security

Minimum curve

Safety/Security

Distance from the platform
edge to tactile paving

Accessibility
Accessibility
Accessibility

Placement/requirement of
elevator & escalator
The technical standard of the
escalator (width, speed, etc.)
The technical standard of the
elevator (size, grass-screen,
etc.)

Comfort;
Safety/Security

Surface material

Comfort;
Safety/Security

Lighting (brightness of the
platform)

Comfort

Platform roof

Accessibility

The colour contrast among
different parts of the platform

Comfort

Waiting area
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where limited space is
available.
Sleeper-direction (crosssection-direction)
gradient enables water
drainage but can be a
risk factor for
wheelchairs, baby
buggies and luggage
trollies rolling down
towards the rail track.
For trains, this is
important in terms of
traction, while this can be
a risk factor for
wheelchairs, baby
buggies and luggage
trollies.
A curve causes the
horizontal gap between
the platform and train at
both ends of the wagon
(in case of the platform
on the inner side) or the
middle of the wagon (in
case of the platform on
the outer side).
For visually impaired
passengers, tactile
paving too close to the
platform edge is
dangerous.
Elevators (lifts) and
escalators are two of the
basic equipment to
reduce barrier.
Slippery surface is risky
for any group of
passengers.
Concerning the nighttime as well as
underground stations,
this is an important
factor.
In case of an outside
platform, the roof
protects from the
precipitation and
sunlight.
For visually impaired
people, colour contrast is
an important measure for
better accessibility.
For people with
difficulties in walking and
standing for long periods
of time, this is an
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Safety/Security

Door screen (platform door)

Safety/Security

min. curve

Safety/Security

Max. cant (superelevation)

Safety/Security

Max. gradient

Safety/Security

obstruction detecting device

Safety/Security

escape space under the
platform

General

Effective length

Comfort;
Safety/Security

Door width

Accessibility

Visibility of door (e.g. colour
contrast)

Comfort;
Safety/Security

Gap filler (gap-filling blade)

Accessibility

Gap (distance) between
platform edge and train

Usability;
accessibility

Pictogram

Usability;
accessibility

Font / pictogram size

Usability;
accessibility

Placement of passenger
information

Track

Rolling stock

Signage/Passenger
information

Usability;
accessibility

Safety/Security

Usability;
accessibility

essential facility.
Modern measure to
separate the space of the
platform and the track
physically.
See above.
Cant (super-elevation) at
a curve will cause a
horizontal gap between
the platform and the
wagon.
See above.
In case of
passengers/objects
falling down from the
platform on to the track,
these are two of the
basic measures to
reduce fatal accidents.
Effective length of the
track, and eventually of
the platform will affect
the passenger flow.
Door width will affect the
passenger flow.
Door visibility gives a
guide to the passengers
on the platform.
This helps to reduce the
horizontal gap between
the platform and the
train.
Of note, this might be
determined in the form of
the gap between the
platform edge and the
middle of the track.
Standardized pictogram,
as well as its size and
placement, gives a clear
orientation for
passengers. Same
applies to the size and
placement of text-based
information.

Colour contrast

For visually impaired
people, colour contrast is
an important measure for
better accessibility.

SOS intercom/stand

In case of an emergency,
this is one of the various
measures for passengers
to alarm.

Placement of speaker,
information by sound

Information via speaker
is important generally,
and particularly for
visually impaired
passengers.
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2.4.2

European and international requirements

At the European level, the main legislative framework is the Technical Specification for
Interoperability (TSI). Among many TSI-associated Regulations, Directives and Decisions, the
following two are the most relevant to the platform-train interface. Many of the above-listed
components must be designed in accordance with the following TSI Regulations in mainline rail:



Regulation 1299/2014 (TSI-INF), and
Regulation 1300/2014 (TSI-PRM).

Additionally, International Union of Railways (UIC - Union Internationale des Chemins de fer)
has its code related to the railway station and the wagons, such as:





Code 140 Eurostations - Accessibility to stations in Europe which deals with the facilities
related to the PRM;
Code 413 Measures to Facilitate Travel By Rail dealing with requirements to be met to
provide access for PRM (e.g. lifts and escalators) and a customer-friendly environment
(e.g. waiting rooms, loudspeaker announcements, cleanliness, safety and security);
Code 741: Passenger stations - Height of platforms - Regulations governing the
positioning of platform edges in relation to the track.

The publication by UIC is, however, not checked through in detail, with a particular
consideration of the aim of the research presented here to obtain an overview: in practice, large
amount of financial resource is called for to obtain the UIC publication from the publisher, while
on the other hand many of the TSI and national requirements are made in accordance with the
UIC Codes and, thus, the research on these sides supplements the standards set by UIC.
Further international guidelines include:






ISO 21542:2011 Building construction – Accessibility and usability of the built
environment: these requirements relate to the constructional aspects of access to
buildings in general, to circulation within buildings, to egress from buildings in the normal
course of events and evacuation in the event of an emergency;
The Convention on the Rights of Persons with Disabilities and its Optional Protocol
(A/RES/61/106) that promotes, protects and ensures the full and equal enjoyment of all
human rights and fundamental freedoms by all persons with disabilities, and to promote
respect for their inherent dignity;
Council Directive 2000/78/EC - Employment Equality Framework Directive.

An overview of the TSI requirements of the above-listed railway components is summarised in
Section 2.4.4.
2.4.3

National requirements

As for the national-level requirements, the requirements in the following EU Member States are
researched: Austria, Belgium, Germany, the Netherlands, Spain and the United Kingdom due to
limitation of the resources available for this part of research within the project. Among them,
norms and requirements are researched in depth in Austria, Germany and the UK – the
selection of these are much based on the availability of specialised human resources in detailed
railway engineering and the language skills among the consortium.
2.4.3.1 Austria
For the Austrian national-level requirements, the following additional guidelines set
requirements associated with the platform-passenger interface:
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Guidelines and regulations for the railway industry (Richtlinien und Vorschriften für das
Eisenbahnwesen), and
Planning rudiments of Austrian Federal Railway.

2.4.3.2 Belgium



Access to public (in general) : Royal Decree of 17 July 1975 about the access of people
with disabilities to public buildings;
Anti-discrimination law – adoption of Directive 2000/78/CE.

2.4.3.3 Germany
For the German national-level requirements, the following additional guidelines set
requirements associated with the platform-passenger interface.



Regulation for railway construction and operation (Eisenbahn-Bau- und Betriebsordung);
National norms DIN, such as DIN 18040-3:2014-12 for barrier-free constructions
(Barrierefreies Bauen - Planungsgrundlagen - Teil 3: Öffentlicher Verkehrs- und
Freiraum).

2.4.3.4 Netherlands





Railway Act (Act of April 23, 2003);
Decision on accessibility of public transport (Decree of 31 march 2011);
Regulation on accessibility of public transport (Regulation of the State Secretary for
Health, Welfare and Sport and the Minister of Infrastructure and the Environment of 4
April 2012;
Passenger Transport law 2000 (Law of 6 July 2000).

2.4.3.5 Spain















Ley 8/93, Promoción Accesibilidad y Supresión de Barreras Arquitectónicas;
Ley 2/99, Medidas para Calidad de la Edificación;
Decreto 13/2007, Reglamento Tec. Desarrollo en materia de promoción de Accesibilidad
y Supresión de Barreras Arquitectónicas;
Orden 7 febrero 2014, Ascensores;
Decreto 71/99, Reglamento de desarrollo del régimen sancionador en materia de
promoción de la accesibilidad y supresión de barreras arquitectónicas;
Decreto 1/2013, Texto Refundido de la Ley Gral. Dchos de las personas con
discapacidad y su inclusión social;
Decreto 7/2015, Ley del Suelo y Rehabilitación Urbana;
Decreto 486/1997, Seguridad y Salud en el trabajo;
RD 1417/2006, Sistema de resolución de quejas y reclamaciones en materia de
igualdad de oportunidades, no discriminación y accesibilidad;
RD 505/2007, Condiciones de accesibilidad y no discriminación de las personas con
discapacidad para acceso de espacios públicos;
RD 366/2007, Condiciones de accesibilidad y no discriminación de las personas con
discapacidad en sus relaciones con el estado;
Orden Pre/466/2008 Especificaciones y características técnicas de condiciones y
criterios de accesibilidad y no discriminación;
RD 1544/2004, Condiciones de accesibilidad y no discriminación de las personas con
discapacidad en modos de transporte;
Orden Viv/561/2010, Desarrollo del documento técnico de condiciones de accesibilidad
y no discriminación espacios públicos;
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RD 173/2010, modificación del Cód. Téc. De la Edificación;
Documento básico SUA DB SUA;
Documento de apoyo al Doc. Básico SUA DA DB-SUA/2;
Ley 15/1995, Límites del dominio para eliminar barreras arquitectónicas a las personas
con discapacidad.

2.4.3.6 UK









BS EN 16587-2017;
GI/GN7616;
BS EN 81-70:2003;
BS EN 115;
BS ISO 3864-1;
BS 8300;
GC/RT5021;
GI/RT7016.

2.4.4

An overview of legal and normative requirements to station components

Among the countries mentioned above, where specific human resource within the project team
in detailed railway engineering is available, an overview of the points mentioned above in Table
18 is summarised in Table 19 to Table 22.
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2.4.4.1 Legal and normative requirements concerning railway platforms
Table 19 Legal and normative requirements concerning railway platforms

Legal and normative requirements
UK

Component
TSI

Height from the
roadbed

Min. width

Min. width of the part
with obstacles (e.g.
stairs, waiting area)

Min. width of approach
(stairs, slops)

Max. gradient (sleeperdirection)

550 mm or 760 mm for R >=300 m;
200 mm or 550 mm for 1520 mm-Gauge;
915 mm for 1600 mm-Gauge;

Austria

550 mm

Germany
760 mm when newly
constructed. Now
allowed <380 mm and
>960 mm.
Min. 800 mm for walking
path without any obstacle
(total 1600 mm).
DIN 18040-3: min.
walkable width is 1.8 m in
public space; for use of
boading assistance mind.
2.5 m.
At obstacle <1m-long:
>800mm to dangerous
area; At obstacle btwn. 1and 10m-long: >1200mm
to dangerous area
allowed.

National
Railway

Urban
Railway

Standard height
for platforms is
915 mm with a
margin of +0,-25
mm.

Standard height
for platforms is
915 mm with a
margin of +0,25 mm

Shall have a
free width of a
minimum of
1600 mm.

Min. of
1600 mm

1600 mm

1600 mm

160 cm + max. width of danger area
(area passengers are not allowed to
stand when train is passing);

min. 1600 mm for walking
space

160 cm

At obstacle <1 m-long: >
800mm;
At obstacle btwn. 1- and 10
m-long: >1200 mm allowed.

160 cm between handrails

160 cm between handrails;
landing required at stairs for
daily use with >20 steps;

Min. 100cm. Additional
100 cm for use of 150
persons.

Min. width of
1600 mm
assessed
between the
handrails.

Min. width of
1600 mm

No particular regulation in
nat. norm. A guideline by
FSV defines 1% under roof.

Max. 2% when trackdirection gradient <3%;
Avoid drifting off
wheelchairs and rollators;
2.5% allowed if level on
track-direction;

Not steeper
than 1:260

Not steeper
than 1:260

[No particular norm/guideline found]
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Legal and normative requirements
UK

Component
TSI

Austria

Germany

Sleeper-direction
gradient: direction of
slope*

[No particular norm/guideline found]

Drainage direction to the
middle of platform necessary

[No particular
norm/guideline found]

Max. gradient (trackdirection)

Track: 2.5 mm/m – Gradient 1:400

[No particular norm/guideline
found]

[No particular
norm/guideline found]

Minimum curve

Track: Preferably straight; min R >= 300
m;

R >= 300 m; at new
construction, renewal and
renovation a particular
authorization needed;

[No particular
norm/guideline found]

Distance from the
platform edge to tactile
paving

[No particular norm/guideline found]

[No particular norm/guideline
found]

[No particular
norm/guideline found]

Placement
/requirement of
elevator & escalator

Lift: shall be implemented where ramps
are not available;

[No particular norm/guideline
found]

[No particular
norm/guideline found]

Technical standard of
escalator (width,
speed, etc.)

[No particular norm/guideline found]

[No particular norm/guideline
found]

Technical standard of
elevator (size, grassscreen, etc.)

At least Type 2 in accordance with EN
81-70:2003+A1:2004; Type 1 only
allowed as retrofitting;

At least Type 2 (Cage: 1400
mm x 1100 mm); in case of
retrofitting, Type 1 (1250
mm x 1100 mm) allowed;

3

National
Railway

Urban
Railway

[No particular
norm/guideline
found]
Limit is 2.5
mm/m Gradient =
1:400

[No particular
norm/guideline
found]

[No particular
norm/guideline
found]

[No particular
norm/guideline
found]

[No particular
norm/guideline
3
found]
lifts shall be
provided where
ramps are not
available and
shall be at least
of type 2

[No particular
norm/guideline
found]

Speed: max 0.5 m/s;
forerun of 3 steps; Slope
<30°

Not less than
750mm wide

Min. of 750 mm
wide

At least Type 2 (DIN EN
81-70:2005-09); door
width min. 90 cm;

Must be capable
of supporting a
weight of not
less than 300 kg

[No particular
norm/guideline
found]

2.5 mm/m

Lifts shall be
provided where
ramps are not
available

Information regarding distance from the platform edge to tactile paving can be found here: http://www.hse.gov.uk/research/hsl_pdf/2005/hsl0507.pdf page 8.
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Legal and normative requirements
UK

Component
TSI

Surface material

Lighting (brightness of
the platform)

Platform roof

Colour contrast among
different parts of the
platform

Waiting area

"Shall be slip resistant"; Edge must be
contrasted with darkness between
platform and train;

Austria

Germany

Slip-resistance needed;
Evaluation based on
ÖNORM EN 16584-3;
Surface must be slipresistant according to
ÖNORM Z 1261; No pit >0.5
cm.

Level and vibration-freely
usable;

[No particular
norm/guideline
found]

[No particular
norm/guideline
found]

Minimise glare
and strong
reflections from
surfaces

[No particular
norm/guideline
found]

National
Railway

In accordance with EN 12464-2:2014
Table 5.12 and EN 12464-1:2011 Point
5.53.1

Same as TSI. Access to
station and platform as well
as platform itself are to be
samely lit. Norms TRET
0702 und TFET 0402.

Same as the national
norm;

In accordance
with BS 5489-1
Code of
Practice for the
Design of Road
Lighting Part 1:
Lighting of
Roads and
Public Amenity
Areas.

[No particular norm/guideline found]

Weather protection
independent from the
number of pax; must be
accessible by wheelchair;

Weather protection
foreseen also for mobility
impaired;

[No particular
norm/guideline
found]

"All items of furniture and free-standing
devices at stations shall contrast with
their background, and have rounded
edges."

Min. 1 seating facilities and 1 space for a
wheelchair;

[No particular norm/guideline
found]

At least 1 bench and trash
bin; at least one wheelchair
space;
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[No particular
norm/guideline found]

[No particular
norm/guideline found]

Walls should be
in a colour that
contrasts with
the floor and the
ceiling so that
the boundaries
are clearly
visible.
A minimum of
one area fitted
with seating
facilities and a
space for a
wheelchair user

Urban
Railway

[No particular
norm/guideline
found]

A minimum of
one area fitted
with seating
facilities and a
space for a
wheelchair user
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Legal and normative requirements
UK

Component
TSI

Door screen (platform
door)

Marking or other protection, e.g. handrail
if transparent;

Austria

[No particular norm/guideline
found]
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Germany

[No particular
norm/guideline found]

National
Railway

Urban
Railway

Minimum clear
usable width
shall be
maintained from
floor height to
the minimum
headroom
requirement

Visibility from
the platform
side before and
after those
doors have
opened
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2.4.4.2 Legal and normative requirements concerning rail tracks adjacent to platforms
Table 20 Legal and normative requirements concerning rail tracks adjacent to platforms

Legal and normative requirements
UK

Component

TSI

Austria

Germany

Min. curve

Preferably straight; min R >= 300 m;

When newly constructed: R
> 150 m;

R > 150 m;

Max. cant
(superelevation)

110 mm

Max. 160mm in general,
switches/intersection 120
mm (normal limits)

Max. 160 mm in general,
switches/intersection 120
mm (normal limits)

Max. gradient

2.5‰

[No particular
norm/guideline found]

2.5‰ at stations.

Obstruction
detecting device

[No particular norm/guideline found]

[No particular
norm/guideline found]

[No particular
norm/guideline found]

Escape space under
the platform

[No particular norm/guideline found]

[No particular
norm/guideline found]

[No particular
norm/guideline found]

[No particular norm/guideline found]

Long-distance, highest
rank: 420 m; Interregional
and faster local transport:
220 m; Regional line: 100
or 160 m; Regional lines in
urban agglomeration: 160
m

[No particular
norm/guideline found]

Effective length
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National
Railway

Urban Railway

[No particular
norm/guideline
found]
a) 110 mm
adjacent to
station platforms.
b) 110 mm on
fixed obtuse
crossings.
c) 150 mm
elsewhere.
Shall not be
more than 2.5
mm/m
[No particular
norm/guideline
found]
[No particular
norm/guideline
found]

[No particular
norm/guideline
found]

[No particular
norm/guideline
found]

[No particular
norm/guideline
found]

[No particular
norm/guideline
found]

[No particular
norm/guideline
found]
[No particular
norm/guideline
found]
[No particular
norm/guideline
found]

Deliverable D2.1 – User Needs and Expectations of the General Public and PRMs, F

2.4.4.3 Legal and normative requirements concerning rolling stock
Table 21 Legal and normative requirements concerning rolling stock

Legal and normative requirements
Component

UK
TSI

Austria

Door width

Min. 800 mm usable width; trains for
=< 250 km/h, wheelchair door with
1000 m usable width;

Min. 90 cm; operating buttons
at height of 80 cm and 100
cm;

> 800 mm

Min. clear usable
width of 900 mm

Width of a
wheelchaircompatible doorway
must be at least 850
mm

Visibility of door
(e.g. colour contrast)

"Shall be marked on the outside in a
way that gives a contrast to the
vehicle-body-side"

When opening, it must be
signalled by clear sound and
light;
Glass marking must mark
transparent obstacles.

Door contract must be
given;

[No particular
norm/guideline
found]

[No particular
norm/guideline
found]

Gap filler (gap-filling
blade)

[No particular norm/guideline found]

[No particular norm/guideline
found]

[No particular
norm/guideline found]

[No particular
norm/guideline
found]

[No particular
norm/guideline
found]

[No particular norm/guideline
found]

Basically <5 cm; if
larger, supplementary
measure needed to
cover it at least at one
door;

Gap shall be a
minimum of 40
mm and not larger
than 55 mm

Gap shall be a
minimum of 40 mm
and no larger than
55 mm

Gap (distance)
between platform
edge and train

[No particular norm/guideline found]
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Germany

National
Railway

Urban Railway
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2.4.4.1 Legal and normative requirements concerning signage and passenger information at stations
Table 22 Legal and normative requirements concerning signage and passenger information at stations

Legal and normative requirements
Component

Pictogram

Font / pictogram size

Placement of
passenger
information

UK
TSI

[No particular norm/guideline found]

Font: contrast with background;

Departure information: placement at
max. 160 cm height

Austria
Max. 5 pictograms plus
direction sigh allowed at one
place; Tactile pictograms must
be raised (between 0.5 mm
and 1.5 mm);
Generally min. 84 mm x 85
mm; calculation method given
in a guideline; use of both
upper and lower cases
mandatory; Must be in the nonserif font;

Depending on a number of
passengers. Difference exists
depending on self-standing and
socket mounting;
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Germany

National
Railway

Urban Railway

[No particular
norm/guideline found]

[No particular
norm/guideline
found]

[No particular
norm/guideline
found]

Half-bold or bold font;
Linear Antiqua font
family; No serif font;
Exact regulation as
DIN 32975;

Mix of upper and
lower case should
be used for all
signage

Reading distance
(mm) / 100 =
character height
(mm).

Must be barrier-free
located, accessible
and useful;
Information must be
reached without
steps;

Overhanging and
projecting signs
must be mounted
high enough to
avoid creating a
hazard: 2500 mm
from the
underside of the
sign to the ground
is the minimum
recommended
clearance

[No particular
norm/guideline
found]
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Legal and normative requirements
Component

Colour contrast

UK
TSI

Font: contrast with the background;

SOS intercom/stand

[No particular norm/guideline found]

Placement of
speaker, information
by sound

[No particular norm/guideline found]

Austria

Germany

Pictogram: white symbol on
night blue background (see EN
16584-1:2017); Standardized
information and navigation
system for stations available; 2
contrast levels with extra
railway-specific requirements;

Contrast with
surroundings; high
luminance contrast (k)
according to on DIN
32975;

Visual information
shall contrast with
its background

Visual information
shall contrast with
its background

Must be operable by
mobility impaired
users; Two-senseprinciple; visibility and
contrast

[No particular
norm/guideline
found]

[No particular
norm/guideline
found]

(Acoustic signal in
public space: DIN
32974)

[No particular
norm/guideline
found]

[No particular
norm/guideline
found]

Must be placed at underground
stations, barrier-free
bathrooms, and elevators.
Emergency intercoms must be
installed in combination with
video monitoring system.
Emergency intercom in
bathrooms and elevators must
be identifiable with tactile.
Acoustic signals for doors
based on different occasions;
Acoustic signal of external train
doors at opening and closing
necessary for PRM to locate
doors and its operating
buttons;
ÖBB planning guideline and ÖNORM EN 60268-16:2013:
STIPA-Value 0.45 to be kept,
reverberation assessed based
on ÖNORM 8115, Part 3 - 1.2
is possible. Values over 4
seconds must be avoided.
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Urban Railway
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2.4.5

Concluding remarks

In the one hand, there are various aspects covered by European and national norms, on the
other hand, there are several points that could be improved as listed below:









The sleeper-direction gradient of the platform has not much standardised in Europe. The
gradient is at many circumstances necessary for drainage, while gradient down towards
the railway track turns out to be a danger for trolleys (passenger baggage), wheelchairs,
baby buggies, and rollators;
There seems no particular regulation of distances between tactile and platform edge:
this might turn out to be a risk for those relying on it, as they would get wrong information
about the distance to the platform from it, potentially leading them to a danger zone of
the platform unexpectedly;
At the moment, there it seems no particular rules for escape space under the platform,
as well as the installation of obstacle detection devices on a railway track. This could be
a point of improvement in the future;
There is limited guidance on placement of pictograms information: in today’s context
where lots of international passengers are using railway stations, pictogram will help
such people to obtain necessary information. Some European guideline for pictogram
placement would be desirable;
No Europe-wide guideline for the gap between trains and platforms exist nowadays.
Some national norms imply that around the 40 mm to 50 mm gap is optimal.
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3. USER NEEDS AND EXPECTATIONS FOR PRMS
3.1 Introduction to this section
In order to identify the needs and expectations for PRMs, their current shortcomings have to be
investigated. This was achieved by collecting this information literature research onto needs of
passengers with reduced mobility is applied to Section 3.2. An accessibility checklist in practice
provides a comprehensive assessment framework for barrier-free station design in Section 3.3.
The socio-technical study on perceptions, preferences and needs (and expectations) of PRMs,
on station design, PTI and train egress/ingress complete the Section 2.

3.2 Literature research onto needs of passengers with reduced mobility
3.2.1

General needs of passengers with reduced mobility

In this section, results of desktop research onto the specific needs of people with various types
of reduced mobility are presented. The section starts with a short introduction on general needs
that affect the ability of persons to use public transport services. Then, for each user group
having reduced mobility, their relevant needs are specified.
The first general need for everyone and, particularly, for persons with reduced mobility is travelrelevant information. People affected with any form of reduced mobility plan their journeys in
detail and in advance accordingly to their specific needs. The precise planning is a requisite for
PRMs as the whole journey can fail due to hardly noticeable barriers en route. Even small
changes in the travel plan, such as a change of the type of rail vehicle made on the operator
side, can cause the trip not to be feasible. For example, an elevator out of order or a temporary
construction area lead in a barrier for people with reduced mobility. Unexpected hurdles often
create imponderables and a feeling of discomfort.
A second general need is a seamless trip chain without non-physical barriers en route. It is
known that, when planning accessibility measures for people with disabilities and reduced
mobility, these non-physical barriers are often overlooked. These often-overlooked measures
are associated with accessibility of information and communication. Accessibility measures
should always include, for example, accessible websites, accessible online ticket shop, clear
and easy-to-understand information as well as providing various communication and information
channels such as hotlines, email and face-to-face communication 4 . The existing standards
mostly focus on technical aspects and commonly overlook standards for services and quality
management. Professional handling of passengers limited in their mobility is an absolute need
and requested. The implementation of regular monitoring of the level of services is an important
prerequisite. In addition, admission to general passenger rights is required (European
Commision Memo, 2012).

4

For example, the study “European Standardization of Accessible Tourism Services” shows that the
accessibility at European level lacks at many stages.
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3.2.2

Needs of physically impaired people

3.2.2.1 Needs of wheelchair users
A wheelchair user is this who is not able to walk at all or has difficulty in walking/moving around
and, therefore, uses a wheelchair for personal mobility. The wheelchair is one of the most
commonly used assistive devices for enhancing personal mobility, which is a precondition for a
normal everyday life and living in dignity (World Health Organization (WHO), 2008).
People with reduced mobility who use some form of a wheelchair can deal with many aspects of
their everyday life independently with the corresponding mobility aids. The degree of personal
mobility is important for the selection of the appropriate medical aids.
In general, it is essential to distinguish between electric and manual wheelchairs. An electric
wheelchair is a wheelchair equipped with an electric motor. A battery supplies the power and
the user controls the electric wheelchair with a joystick. People with low physical strength or
limited mobility of the arms use an electric wheelchair. The weight of the wheelchair amounts
100 to 150 kg. A standard manual wheelchair is equipped with two large wheels and two small
wheels. The weight ranges between 10 to 20 kg depending on the configuration (Figure 12).

Figure 12 Standard wheelchair (left) and electric wheelchair (right)
Picture credit Sunrise Medical

In addition, future accessibility measures should take account regarding the increasing use of
electric scooters by senior citizens. An electric scooter is a mobility aid developed to cover
longer distances for people with reduced mobility. Using this type of the scooter does not
require a driver's license, and the scooter can be used on footpaths (Seniorenmobil.org).
Different to conventional electric wheelchairs, the proportions, as well as the weight of these
devices (50 up to 100 kg), are not yet standardised, and this leads to a challenge in future
accessibility planning (Figure 13).

Figure 13 Electric Scooter
Picture credit Seniorenmobil.org
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General needs
In general, wheelchair-users are primarily in need of space and an even and flat ground. Stairs,
steps and gaps that cannot be overcome and heavily affect their self-determined mobility. In
addition, not or inappropriately lowered footpaths are a great challenge for barrier-free
movement with a wheelchair.
Ground roughness such as cobble-stone pavement can cause a feeling of dizziness and back
pain when passing them for a longer time with a wheelchair. Many easy tasks for people without
physical disabilities become difficult and need a lot of planning for those using a wheelchair.
This applies especially to long-distance journeys. Many wheelchair users avoid public transport
as getting on and off the vehicle can be seriously time-consuming as well as challenging in
planning and realisation. At the same time, people with disabilities are often economically
weaker and therefore dependent on affordable public services, including public transport. One
of the most significant needs and at the same time probably one of the greatest challenges is
the rather negative attitude of society towards wheelchair users.5
Special needs of rail users
Wheelchair users face the most significant barriers when boarding or alighting rail vehicle. This
particular target group is mainly interested in level boarding solutions without the use of stairs.
Using a small ramp to bridge the gap between platform and vehicle is not a problem and
generally works well for wheelchairs with small wheels. The door width and the entrance zones
in the vehicle are further factors that have a decisive influence on whether a wheelchair user is
getting on or off the train. Consequently, increasing the door width is also a possible
improvement that allows the wheelchair user to move more freely. In practice, however,
changing the door width on an existing vehicle is almost impossible and in most cases
uneconomical.
When planning and designing barrier-free solutions, the following design needs and
requirements need to be taken into account: a wheelchair-accessible entry assistance system, a
load capacity of up to 300 kg and more, dimensions depending on the door opening width and
the implementation area within the vehicle (Rüger et al., 2010).
The UIC Code 565-3 recommendation is that railways should provide handrails and handholds
in entrance zones of coaches specially adapted for the conveyance of passengers in
wheelchairs. Those handrails and handholds ought to be placed at a height between 800 and
1,100 mm above the floor level. In addition, it is recommended that sloping floors and steps be
avoided as far as possible in coaches to make them suitable for wheelchairs. It is also important
that the entrance area of the adjacent zone (the immediate proximity of the access door in the
train) must be designed in such a way that the wheelchair can be turned through 180° (UIC
Code 565-3, 2003).
When planning accessibility solutions, a very coherent approach for disabled passengers is
needed. For example, a passenger in a wheelchair can easily board the train with a vehiclemounted lift system, but the requirements in the other parts of the train must also be tailored to
the needs of passengers on wheelchairs. To this end, standards such as a door width of at least
900 mm in the lavatory cabin and the provision of two control units in it, which enable a disabled
person to communicate with the train staff in case of an emergency, should be observed. The
lavatory cabin should also have facilities that allow a wheelchair user to wash and dry his or her
hands without moving from the toilet seat. In addition, sufficient handholds and handrails,

5

Schoisengeyer, J., Club 81 St. Pölten, interview 10.01.2017 (RailAccess4overseas project)
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including a hinged handrail on the side of the toilet where the wheelchair space is located, are
required (European Conference of Ministers of Transport (ECMT), 2006).
3.2.2.2 Needs of people with walking disabilities
This group consists of people who have difficulties with bipedal locomotion. Walking disabilities
can have many causes and can occur temporarily or chronically. Walking disabilities can be
congenital, but can also have other causes such as illness, severe injury or with advancing age.
Walking disabilities range from endurance limitations to paralysis, and this PRM group does not
necessarily become wheelchair users, but also with walking aids such as walking sticks,
crutches or walking frames to maintain bipedalism. These types of aids help people with
disabilities to increase their independent mobility. Nearly 70% of disabled people have walking
difficulties, and the proportion of people with this type of disabilities is approximately 10 times
higher than wheelchair users (Rüger et al., 2010).
General needs
Since the causes of movement restrictions and disabilities are diverse, therefore some
differences in the needs of people with walking disabilities arise. In general, people with walking
disabilities use aids such as crutches or other walking aids. Vast extent of difficulty can be
experienced by this PRM group when using stairs and higher steps. People who use crutches
as aid are usually able to climb stairs only if handrails are available. The distances that can be
covered by people with disabilities vary from person to person: thus, in general, it is
recommended to provide resting places such as benches, preferred with armrests. The ability to
lift the legs vary from case to case: thus, obstacles on the route should be as low in height as
possible.
Special needs of rail users
People with walking disabilities often criticise the lack of handrails when alighting a rail vehicle.
The view of the gap between train and platform is insufficient and increases the risk of falling
into the gap. Stairs with low height and sufficient depth as well as a colour contrast to the
background are required. The entire access area needs good lighting, and the doors must be
sufficiently wide (Rüger et al., 2010).
Implementation of vehicles with kneeling systems equipped is a good alternative. A vehiclemounted lift requires reliable stability during operation, as people with walking disabilities have
shortcomings in terms of standing and stability. Handrails on both sides are also an important
aid for people with walking disabilities. For example, if someone is paralyzed on one side of the
body, a handrail only on one side can cause problems, as there is no possibility for them to hold
on.
3.2.2.3 Needs of people of small stature
Numerous diseases can cause reduced body growth, which leads to growth disorders, usually
shorter legs and arms. That is why little people seem to have a disproportionate body figure
(Bundesverband kleinwüchsige Menschen und ihre Familien (BKMF)). These people have
problems grasping or achieving to an object placed in a higher position.
General needs
The everyday environment is designed for people with an average height of more than 150 cm.
For small-statured people, travel-relevant facilities such as ticket machines, operating buttons in
elevators or public transport vehicles are generally inaccessible because of the height.
Everyday products such as clothing, shoes, furniture and furnishings in restaurants, hotels, etc.
are difficult or impossible to use. For this reason, adjustments in smaller heights and sizes are
preferred for this target group so that they can live a normal and self-determined everyday life
(Bundesverband kleinwüchsige Menschen und ihre Familien (BKMF)).
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Special needs of rail users
Small-statured people have difficulties climbing stairs and overcoming wide gaps. The usability
of handrails is limited due to the standard installation heights that are usually too high for small
people. Therefore, handrails and handholds must be installed in an adequate manner accessible and usable for small people. This eventually covers the needs of children and older
passengers. In addition, the distance between the vehicle and platform has to be reduced as it
represents a high risk of injury when getting on and off the vehicle. The use of ramps is a
possible alternative (Rüger et al., 2010). Small-statured people have more difficulties when they
want to lift their luggage in general and store it in the designated storage space in the vehicle.
3.2.3

Needs of elderly people

Elderly people are generally defined according to a range of characteristics, such as higher
chronological age, changes in social role and changes in functional abilities. In developed
countries, elderly people are generally defined in relation to retirement age from paid
employment and receipt of a pension, usually around at 60 or 65 year-old (World Confederation
for Physical Therapy).
The group of older people is a very heterogeneous group that cannot be precisely classified
according to certain criteria. In fact, the term "elderly people" is determined more by the effects
of age than by the actual age itself. The elderly generation often suffers from visual and hearing
impairments as well as movement limitations with decreasing muscle strength. A combination of
impairments is often the case (Rüger et al., 2010).
General needs
If the present trends continue, the proportion of older people will increase steadily. As people
age, their abilities to travel deteriorate, including their ability to walk, stand, see and hear. Some
of them may have difficulty handling small objects or reaching out. Moreover, they may need to
access a toilet more frequently than, for example, younger people (Macket, 2014).
In general, the needs of older adults for their environment are a simple, clear and easy-tounderstand design, and this applies to the transport system as well. Public points of interests
and railway stations have to be weather-protected, easy to find and barrier-free. The provision
of information with large letters and audible announcements is also preferred
(Bundesministerium für Verkehr Innovation und Technologie (BMVIT) Walk-space.at, 2011).
Useful aids are handrails and similar holding devices that support older people. Such aids
eventually also support children and people with small stature. Since older people often need
breaks when walking, this target group needs public seating. To facilitate sitting down and
standing up, the installation of the armrests and backrest is required (Austrian Standards,
2013).
In the Égalité Plus report (2011), a survey on useful aids for specific user groups has been
conducted. In this survey, people over 75 years of age indicated their desire for a person to
accompany them and (stair-mounted) lifts. This age group also requests better accessibility in
everyday life and when using a wheelchair (Égalité Plus, 2011).
Special needs of rail users
Age-related impairments or disabilities cannot be defined by an exact age threshold, but are
usually a combination of a variety of impairments such as reduced physical vitality, muscle
strength and visual impairment. At the age of 60 years and older, a growing number of
difficulties with personal mobility such as walking, weight lifting and climbing stairs. All these
impairments also make it difficult to board a train (Rüger et al., 2010).
In general, when people become older, the average length of their trips tend to decrease. The
main barriers tend to be difficulties travelling to and from the stop or station of public transport
as well as getting on and off the trains (Macket, 2014).
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A fact that should not be neglected concerning the mobility of elderly people is that this target
group often has needs that are different from impaired people in general. Older people are not
necessarily impaired but nowadays enjoy increased health and mobility. Moreover, there is a
much higher number of older adults than impaired people, and the number of elderly will
continue to rise due to the trend of ageing. This group must and should, therefore, be regarded
as an up-and-coming customer group (Fiedler, 2007).
3.2.4

Needs of people with circumstantial or temporary difficulties

3.2.4.1 Needs of pregnant women and people with small children
In most cases, pregnant women and people with small children need more space and time for
travel-related activities. This is especially the case when they use prams, as prams for babies
often require even more space than a classic wheelchair. Their use calls for more spacious
design for accessibility and barrier-freeness.
General needs
Pregnant women are mostly in need of a comfortable seating possibility as well as a nearby
toilet. Persons with small children and prams need more space and a secure environment. Most
of their procedures take more time as the person is not only responsible for him- or herself but
also for the children and the pram (British Institut of Learning (Bild)).
Special needs of rail users
Travel during pregnancy is an increased stress factor for women. When travelling by train,
pregnant women need to be offered a possibility to move well around during the journey and,
thus, avoid sitting for long periods of time.
A person with a pram generally requires surface space in public transport compared to that two
or three persons require. For people with small children, getting on board is challenging as
adults, often parents, have to aid their children to bridge the gap between train and platform, to
climb the stairs while carrying luggage and/or prams at the same time.
3.2.4.1 Needs of people with heavy or bulky luggage
Particularly during the holiday seasons, many people travel with heavy luggage. This is an
important issue for most passengers, notably for the elderly and those with small children.
Elderly people have more severe problems as they are less power and mobile than younger
persons.
Travellers, even young and healthy people, generally have difficulties in bringing heavy or bulky
luggage on board. Steps, the gap between the platform and vehicle, and narrow door width at
the train entrance are to be mentioned as the main hurdles.
General needs
The weight or the size of the luggage is a significant problem in combination with access paths
with the steps to the train.
Special needs of rail users
Travelling with heavy or oversized luggage can significantly affect the boarding process and
lead to delays. In addition to the size, the weight of the luggage influences access to the train.
The difficulties encountered in carrying heavy luggage are related to the type of access to the
train and the age of the person and/or to persons’ disability (Rüger et al., 2010).
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3.2.5

Needs of visually impaired people

The group of visually impaired people consists of blind people and visually impaired people who
still have certain but limited degrees of vision. In addition, among the blind people, a distinction
is made between congenitally blind people and people who have become blind due to illness,
injury or old age.
For this target group, the way to the station, the search for the right platform and the entry and
exit areas of public transport vehicles often represent apparent hurdles and danger zones at the
same time. Especially blind people rely heavily on their other senses such as their sense of
hearing and tactile perception. Audible sound and loudspeaker announcements are important
for orientation and safety for both blind and visually impaired people.
General needs
The general needs of the blind and visually impaired are similar, but blind people are even more
dependent on supporting measures and additional services than visually impaired people. For
both groups, it is important to offer information with the "two-sense principle" (both audible and
visible, audible and tactile, or visible and tactile). To prevent accidents and to enable
independent mobility, information and warning signals must be marked with good colour
contrast. Warning signs must also be tactual with a stick or audible.
However, information is not only the aspect that must be accessible for blind and visually
impaired people: space must also be accessible for them. Potential danger zones for visually
impaired include non-marked or poorly marked steps and stairs. Tactile guidance systems and
handrails are needed to improve accessibility (Figure 14). A serious problem for the blind and
visually impaired people are highly reflecting surfaces or route blocked with objects (e.g.
signage mounted at head height). High colour contrast design of walls, doors and furniture (e.g.
seating) is a basic prerequisite.

Figure 14 Tactile paving, Vienna central station (left) Salzburg central station (right)
Picture credit (left) ÖBB/Bönsch (right) ÖBB/Kaiser

As people with any visual impairment have limitations in recognising objects in poor illumination
conditions, good quality of lighting is required. In addition to this specific PRM group, all other
passengers will benefit from the proper lighting of public transport stations as better security is
provided, and it assists passengers in finding their routes safely and independently. Good
colour contrast and adequate font size on screens and timetables help all passengers in their
reading.
Special needs of rail users
In order to describe the special needs of each target group when travelling by train, the groups
of visually impaired and blind people are divided as follows:
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3.2.5.1 Blind People
Barriers for the blind people include the gap between platform and vehicle, the stairs in the
access area and protruding, angular and sharp-edged handrails. Further aids to improve
accessibility are tactile guide rails to identify a step and a structured floor in the entrance area.
Finding the entrance doors and locating buttons and other touch-sensitive devices is difficult
and often impossible without help (Figure 15). The low detectability of the distance between
platform and vehicle is a potential danger. The same applies to the detectability of the door
closing mechanism as sticks or leash of guide dogs may get jamming.

Figure 15 Lift controls, showing the alarm button
Picture credit Transport Scotland

Missing announcement via audible system only with visual information being available is a big
problem for blind people. Audible systems’ sound quality is crucial to get the information with
the same quality comparable to the visual displays.
Reducing the horizontal and vertical distances between platform and vehicle and optimising the
door closing mechanism reduce risks. The standardisation of the vehicle access area makes it
easier to find and operate buttons and other devices. Tactile signs and acoustic information
enable faster orientation. For better orientation, tactile paving at a clear distance from the tracks
and directly in front of the train door are supportive of letting blind people exactly know where
they can wait and get on board the train (Austrian Standards).
For blind people, it is particularly important to be prevented from reaching areas where people
should not enter such as railway tracks. For this reason, it has to be ensured that all areas not
allowed to enter for passengers are well protected. Research in experiences of blind people
shows that the search for the right side for the exit is problematic when the train arrives at a
station and a blind passenger is about to get off. In older train systems, it was often the case
that the train doors could be unlocked and open on both sides at stations: this situation
constitutes a great danger for blind people. Therefore, the side-selective door control of the
doors must be ensured in order to provide a safe exit from the train for the visually impaired and
in particular for the blind.6

6

Kremser, W., Association Blickkontakt, interview 12.01.2017 (RailAccess4overseas project)
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3.2.5.2 Visually Impaired People
As visually impaired people still have some vision to certain but limited extent, this PRM group
calls for strong colour contrast to perceive their surroundings and potential danger zones. In
general, visually impaired people also need a reasonable level of illumination in public transport
buildings. Train or bus timetables should be displayed in clearly legible font size with good
contrast. Screens or information boards should not have any reflections.
Stairs made of metal grids are an additional obstacle. Platforms with different heights and gaps
between vehicle and platform make access difficult for people with impaired vision.
People with visual impairments are interested in standardised accessibility solutions that can be
used everywhere. The main objective is to standardise platform heights and different vehicle
floor heights in the entire railway network. Sufficient colour contrasts and brightening ensure
risk-free access to the vehicle (Rüger et al., 2010).
3.2.6

Needs of hearing impaired people

Hearing impaired people must be divided into those with deafness and those with hard of
hearing ranging from severe to mild ones. These people are highly dependent on visual
information and warning signals, as they perceive acoustic warning signals to a limited extent.
In addition, they often suffer from an impaired balance between both ears.
3.2.6.1 General needs
Deafness is defined as a severe hearing loss that prevents one from understanding and
interpretation of speech and acoustic signs as well as acoustic information. In contrast to deaf
people, hearing impaired people still have a certain amount of hearing and can perceive speech
and other acoustic signals with the help of hearing aids.
An important feature of deafness is the restriction in use of spoken language, as a regular
articulation of words is difficult for the deaf people. It is wrongly assumed that deaf people can
read and communicate at the same level as the general public. Since the general school system
is not equally accessible to deaf children, they are not trained as children without hearing
impairment. Deaf people often have great difficulty understanding longer written texts and
information and prefer information in simple language. Deaf people use a visual language, often
referred to as sign language, which employs gestures, movement, orientation of fingers, arms or
body, and facial expressions, with its own grammar. The language varies from country to
country and is not widely used publicly, e.g. on information screens. It is a language spoken
almost exclusively by the deaf people, and this fact creates a communication barrier between
them and the public. Deafness can lead to social exclusion and hinders participation in social
life.
Missing or inadequate visual signs are a problem for hearing impaired and deaf people. The
visual information must be clearly separated from the advertising. Moreover, deaf and hard-ofhearing people are often overlooked and not recognised as people with disabilities, as their
disability is barely visible or noticeable to others.
3.2.6.2 Special needs of rail users
For describing the individual needs of this target group when travelling by train, the groups of
deaf and hard of hearing people have to be distinguished:
Deaf people
In general, the process of accessing a vehicle is not necessarily a problem for the deaf. Realtime information, i.e. visual information through well-organised signage, and the support of
trained personnel to facilitate travel for this group of people is essential (Rüger et al., 2010).
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Information on track changes or departure times must be clearly displayed on screens and
displays.
If a deaf passenger needs help from station staff or train attendants, proper training in advance
is recommended to enable the staff to communicate with deaf people. A typical assumption that
all deaf people can read the lips is incorrect and can lead to misunderstandings. The staff
should be taught to speak a clear language and to have patience with deaf customers7.
Hard-of-hearing people
Hearing impaired people use hearing aids to hear more precisely. Some hearing aids allow their
users to connect to induction loop systems such as the ones installed at ticket counters. These
systems reduce surrounding noise and improve understanding of communication. To avoid
communication problems, it is essential to train staff in communicating with hearing impaired
people and their hearing aids.
Related to the environmental noise on platforms, users of hearing aid reduce the volume of their
devices. As a result, audible information cannot be received by hard-of-hearing people
adequately or not at all. Hearing impaired people benefit from good visual information and highquality audible information systems. Implementation of an induction loop systems at the ticket
counter and on the platform provides additional benefits for passengers with hearing devices.
Figure 16 shows the pictogram for signing an inductive loop system.

Figure 16 Pictogram induction loop system
Picture source Sound Induction Systems

3.2.7

Needs of communication-impaired people

In human communication, language is the most important means and has a central meaning in
the life of people. Communication impairments lead to contact difficulties and hinder a person’s
social interaction. Communication impairment is a wide-ranging term among railway customers,
ranging from passengers with limited language skills up to intellectual disabilities.

7

For example, the Austrian Federal Railway (ÖBB) trained its employees in customer contact in the use
of sign language.
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3.2.7.1 Needs of foreign people with no or limited local language skills
Apart from luggage, due to limited knowledge of the local language, foreigners with no or limited
local language skills can be categorised as communication impaired people who are unable to
perceive and to understand the local language. These people tend to be in lack of local
knowledge, too, and they have more orientation problems than local people. Thus they have
more difficulty to understand the guidance systems compared to the local.
Special requirements of tourists are to provide an accurate and clear information/signage in
railway stations and maps as well as usability of ticket vending machines.
3.2.7.2 Needs of users with intellectual disabilities
Learning difficulties is a generic term that describes a number of different specific learning
disabilities such as dyslexia and dysgraphia. People with learning difficulties have deficits in
understanding complicated written or spoken information.
Learning disabilities are neurological processing problems. These processing problems can
interfere with obtaining basic skills such as reading, writing and/or mathematics. They can also
interfere with higher-level skills such as organisation, time planning, abstract reasoning, long or
short-term memory and attention (Learning Disabilities Association of America (LDA)).
General needs
There are different forms and developments of learning difficulties. Many people with learning
difficulties are in need of support for everyday activities such as cooking, budgeting, shopping
and cleaning. While having some basic reading and writing skills, many people with learning
difficulties are in need of support with tasks such as budgeting and completing forms (British
Institut of Learning (Bild)).
With regard to accessibility, clear and easily understandable guidance is needed in public
transport stations and importantly an aid to understanding the information needs to be provided.
Short and clear announcements and large fonts in public signs are helpful for people with
learning difficulties.
Special needs of rail users
For most people with learning difficulties, access to a train itself is not an obstacle. Instead,
organisational steps before boarding the train, such as buying tickets and finding the right
platform can be complicated. People with learning difficulties access information through the
same channels as other people, but find it challenging or impossible to understand. For
example, information provided via websites must be clearly presented for this target group in
order to find the pages in simple language. In general, people with learning difficulties feel safer
if there is an assistant available to help them find their way around the stations and help them
with luggage when boarding the train. The goal should be set to enable people with learning
difficulties to travel as independently as the general public. Therefore, efforts will be made to
improve accessibility for this target group and other beneficiaries such as tourists and the
elderly people.
3.2.8

Needs of people with psychosocial disability

Psychosocial disability (PSD) is a term used to describe disabilities that may arise because of
mental health issues. In general terms, PSD refers to the social consequences of disability and
the way that a person’s life is impacted upon due to mental illness. People affected by PSD may
find it challenging to set goals and make plans, engage in education, training and employment
and other social and cultural activities. While psychosocial factors influence most types of
mental illness to some degree, there are a few conditions that involve significant long-term
psychosocial impact. Some examples include (1) schizoid disorders such as schizophrenia and
schizoaffective disorder, (2) anxiety disorders such as obsessive-compulsive disorder, post78 / 208
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traumatic stress disorder, agoraphobia and social phobia, and (3) mood disorders such as
major and dysthymic depression and bipolar (Hammond, 2016).
3.2.8.1 General needs
People with psychosocial impairments can show emotional instability and restrictions in
orientation and perception. The quality of life is affected in many different ways. People with
psychosocial disabilities are limited in the independent execution of everyday activities. Use of
psychotropic agents affects concentration and the ability to understand information, e.g.
reading.
When using public transport or entering public buildings, contact with many people often causes
emotional instability and restrictions among this user group. Uncertainties emerge, and safe
mobility in public spaces seems unattainable for them. Since communication difficulties can
occur, mobility assistance in the form of personal assistance is not easily possible.
3.2.8.2 Special needs of rail users
As already described, people in this user group often have difficulties generally in public spaces
associated with a mass of people or an enclosed space with non-transparent walls. Possible
installations to address for the needs of this user groups would be, for example:







Elevators and waiting areas being transparent (e.g. glass wall);
Pathways that are enough wide and high;
Open-space feeling, no enclosed environment;
Enough light, colour
Mirror; and,
Station staffs being present.

These will generally help other groups of passengers including those without mobility
impairments in that potential negative feeling such as being endangered, and discomfort can be
reduced with these measures.

3.3 Accessibility checklist in practice
Aforementioned PRM groups have difficulties commonly when travelling by public transport or
railway. The PRM groups are not homogenous as their types of difficulties are individually
different.
The checklist below is an example of comprehensive assessment frameworks for barrier-free
station design based on the MofA project. It is a self-examination methodology developed in
2011 by the Vienna’s public transport operator Wiener Linien (WL) and other partners. The
checklist is designated to assess various components of railway stations with a standardised
description, observation and classification methodology so that accessibility-checks for public
transport stations can be systematically carried out. The classification scheme indicates the
accessibility in a colour coded manner: green and light green implies that the public transport
station is barrier-free or almost barrier-free respectively. Yellow implies accessible only with help
from others, and red means not accessible even with help from others (
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Table 23).
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Table 23 Classification scheme used in MofA to assess public transport stations

(1) Green

(2) Light green

(3) Yellow

(4) Red

Accessible without
help from others

Largely accessible
without help from
others

Accessible with help
from others

Not accessible even
with help from others

Barrier-free

Almost barrier-free

Poor accessible

Not barrier-free

The classification is carried out targeting the following PRM groups: walking impairment (elderly
persons, rollator users, etc.), wheelchair users, visually impaired and blind users, hearing
impaired and deaf users (Figure 17).

Figure 17 PRM groups in the checklist

The MofA assessment framework in comparison with previous ones is much more detailed and
comprehensive, and it is designated to be used during on-the-spot assessment as well as
during the design phase. The MofA methodology has been deployed by the Austrian Federal
Railway (ÖBB) and Wiener Linien (Emberger et al., 2013). Of note, the MofA checklist is not
legally binding: nevertheless, this comprehensive checklist helps infrastructure managers to
make railway stations barrier-free on high quality (Table 24) 8 .

8

http://www2.ffg.at/verkehr/projektpdf.php?id=595&lang=en
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Table 24 Accessibility checklist for people with reduced mobility at rail stations
Adapted on the basis of (Krpata, 2011)

Walking impaired persons and wheelchair user
Walking impaired persons (elderly, unsupervised infirm, rollator users, etc.)

Walking impaired persons
Clear width of routes in
general
Clear width of stairs and
ramps
Clear width of doors and
entrances
Floor lowering with a few
steps
Ramps
Handrails (stairs/ramps)
Control elements, e.g.
Buttons
Platform for long distance
travel
Floor surface

Checklist classification 1 to 4
Following measures are exemplary and represent minimum standards 1 to 4
(3) Accessible with help
(1) Accessible
(2) Largely accessible
from others

(4) Not accessible

> 180 cm

At least 160 cm

> 120 cm

< 120 cm

> 200 cm

At least 180 cm

At least 160 cm

At least 120 cm

> 85 cm

At least 85 cm

At least 85 cm

< 85 cm

Handrails on both sides, up
to three individual steps

Handrails on both sides, up
to three individual steps

Handrail on one side, stairs
up to 2 m difference in
height

Stairs over 2 m difference in
height

If > 10 m length,
intermediate landing/level,
wheel-rail
Double handrail on both
sides
Between 80 cm and 100 cm
height
Platform height 55 cm,
paved
Slip-resistant surface, good
grip

If > 10 m length,
intermediate landing/level,
no wheel rail,

Slope up to 3 m difference in
height

Very steep slope, even with
intermediate landings

Single handrail on both sides

Single handrail on one-sided

No handrail

Over 110 cm height

Over 120 cm or under 70 cm
height

Platform height 38 cm / 25
cm, paved

< 25 cm or / and not paved

Partly slip resistant surface

Slippery

Accessible and utilisable
with help from others

Not accessible and utilisable
even with help from others

Accessible and utilisable
with help from others

Not accessible and utilisable
even with help from others

Elevator

Accessible and utilisable
without help from others

Barrier gates

Accessible and utilisable
without help from others

Between 80 cm and 110 cm
height
Platform height 55 cm / 38
cm, paved
Slip-resistant surface
Largely accessible and
utilisable without help from
others
Largely accessible and
utilisable without help from
others

82 / 208

Deliverable D2.1 – User Needs and Expectations of the General Public and PRMs, F

Checklist for wheelchair users

Wheelchair users
Clear width of routes in
general
Clear width of stairs and
ramps
Clear width of doors and
entrances
Floor lowering of single
steps
Ramps
Handrails (stairs/ramps)
Control elements
Platform for long distance
travel
Floor surface

Checklist classification 1 to 4
Following measures are exemplary and represent minimum standards 1 to 4
(3) Accessible with help
(1) Accessible
(2) Largely accessible
from others

(4) Not accessible

> 200 cm

At least 180 cm

> 120 cm

< 120 cm

> 180 cm

At least 160 cm

> 120 cm

< 120 cm

> 85 cm

At least 85 cm

At least 85 cm

< 85 cm

Maximum 2 cm

Single steps between 3 cm
and 5 cm height

Single steps between 3 cm
and 5 cm height

> 10 m length intermediate
landing, wheel-rail

> 10 m length intermediate
landing with, no wheel rail,

Slope up to 3 m difference in
height

Single steps over 5 cm or
several steps
Very steep slope, even with
existing intermediate
landings

Single handrail on both sides

Single handrail on one-sided

No handrail

Over 110 cm height

Over 120 cm or under 70 cm
height

Platform height 38 cm / 25
cm, paved

< 25 cm or / and not paved

Partly slip resistant surface

Slippery

Accessible and utilisable
with help from others

Not accessible and utilisable
even with help from others

Accessible and utilisable
with help from others

Not accessible and utilisable
even with help from others

Accessible and utilisable
with help from others

Not accessible and utilisable
even with help from others

Double handrail on both
sides
Between 80 cm and 100 cm
height
Platform height 55 cm,
paved
Slip-resistant surface, good
grip

Ticket vending machines

Accessible and utilisable
without help from others

Elevators

Accessible and utilisable
without help from others

Barrier gates

Accessible and utilisable
without help from others

Between 80 cm and 110 cm
height
Platform height 55 cm / 38
cm, paved
Slip-resistant surface
Largely accessible and
utilisable without help from
others
Largely accessible and
utilisable without help from
others
Largely accessible and
utilisable without help from
others
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Checklist 2: Visually impaired and blind persons
Checklist for visually impaired persons

Visually impaired persons
Escalators
Safety line along the
platform edge
Glass doors

Visual information system

Tactile information system

Screens or timetable
displays
Lighting
Audible information
Floor surfaces

Checklist classification 1 to 4
Following measures are exemplary and represent minimum standards 1 to 4
(3) Accessible with help
(1) Accessible
(2) Largely accessible
from others
No marking of the steps,
Accessible with help from
Good marking of the steps
colour contrast between
others
steps
Good colour contrast,
Colour contrast, continuous
Without proper colour
continuous without gaps
without gaps
contrast
Colour contrasting and
Colour contrasting and
Accessible with help from
adequate high base area or
adequate high base area or
others
glass marking
glass marking
Good readability, good
Readability, good colour
colour contrast, pictograms,
Bad readability
contrast
clear design
Tactile paving with colour
Tactile paving with colour
Tactile paving with no colour
contrast, tactile and
contrast, tactile and
contrast, not tactile,
continuous, gaps covered by
continuous, gaps covered by
accessible with help from
further information system,
further information system
others
potential for optimisation
Readability, operator contact Bad readability, operator
Good readability
person available
contact person not available
Optimal illumination
Good illumination
Bad illumination
Clearly audible and
intelligible even in the case
Good audible
Bad audible
of operational noise
Sufficient roughness of the
Largely sufficient roughness
Bumps, single steps are not
surface
of the surface
marked

Obstacle-free route

Obstacle-free

Obstacle-free

Bumps, single steps are not
marked

Stairs

Steps have continuously
colour-contrasting, gapless

Steps have continuously
colour-contrasting, gapless

Steps have lack in
continuously colour-
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(4) Not accessible

Accessible with help from
others

No information, accessible
with help from others

Accessible with help from
others
Insufficient illumination
No audible information
Not paved, slippery
Bulky obstacles within the
walking area (bollards, stock
removal, advertising stands,
etc.)
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Visually impaired persons

Handrails

Ticket vending machines

Elevators

Barrier gates

Checklist classification 1 to 4
Following measures are exemplary and represent minimum standards 1 to 4
(3) Accessible with help
(1) Accessible
(2) Largely accessible
from others
information
information
contrasting and information
Handrail with colour
Handrail with colour
Handrail with no colour
contrast, continuous without
contrast, continuous without
contrast, accessible with
edges
edges
help from others
Largely accessible and
Accessible and utilisable
Accessible and utilisable
utilisable without help from
without help from others
with help from others
others
Largely accessible and
Accessible and utilisable
Accessible and utilisable
utilisable without help from
without help from others
with help from others
others
Largely accessible and
Accessible and utilisable
Accessible and utilisable
utilisable without help from
without help from others
with help from others
others
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No handrail
Not accessible and utilisable
even with help from others
Not accessible and utilisable
even with help from others
Not accessible and utilisable
even with help from others
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Checklist for blind persons

Blind persons

Tactile information system

Audible information
Floor surface

Checklist classification 1 to 4
Following measures are exemplary and represent minimum standards 1 to 4
(3) Accessible with help
(1) Accessible
(2) Largely accessible
from others
Tactile paving with colour
Tactile paving with colour
Tactile paving with no colour
contrast, tactile and
contrast, tactile and
contrast, not tactile,
continuous, gaps covered by
continuous, gaps covered by
accessible with help from
further information system,
further information system
others
potential for optimisation
Clearly audible and
intelligible even in the case
Good audible
Bad audible
of operational noise
Sufficient roughness of the
Largely sufficient roughness
Bumps, single steps are not
surface
of the surface
marked

Obstacle-free routes

Obstacle-free

Largely obstacle-free

Stairs

Steps have continuously
colour-contrasting gapless
information

Handrails

Handrail with colour
contrast, continuous without
edges

Elevators

Acoustic floor
announcement, tactile
operating element, colour
contrast, emergency call

Escalators in case of
maintenance

Falling protection

Falling protection

Tactile safety line along the
platform edge

Continuous and no gaps

Continuous and no gaps

Steps have largely
continuously colourcontrasting, gapless
information
Handrail with colour
contrast, continuous without
edges
Acoustic floor
announcement, tactile
operating element, lack of
colour contrast, emergency
call
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Bumps, single steps are not
marked

(4) Not accessible

No audible information
Not paved, slippery
Bulky obstacles within the
walking area (bollards, stock
removal, advertising stands,
etc.)

Steps have lacked in
continuously colourcontrasting and information
Handrail with no colour
contrast, accessible with
help from others
No acoustic floor
announcement, no tactile
operating element, no colour
contrast, emergency call
Accessible with help from
others
No tactile safety line,
accessible with help from
others

No handrail
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Blind persons
Ticket vending machines

Barrier gates

Checklist classification 1 to 4
Following measures are exemplary and represent minimum standards 1 to 4
(3) Accessible with help
(1) Accessible
(2) Largely accessible
from others
Largely accessible and
Accessible and utilisable
Accessible and utilisable
utilisable without help from
without help from others
with help from others
others
Largely accessible and
Accessible and utilisable
Accessible and utilisable
utilisable without help from
without help from others
with help from others
others
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(4) Not accessible
Not accessible and utilisable
even with help from others
Not accessible and utilisable
even with help from others
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Checklist 3: Hearing impaired and deaf persons
Checklist for hearing impaired persons

Hearing impaired persons
Screens or timetable
displays
Visual information system
Induction loop system at the
info- or ticket-desk
Audible information
Lighting

Checklist classification 1 to 4
Following measures are exemplary and represent minimum standards 1 to 4
(3) Accessible with help
(1) Accessible
(2) Largely accessible
from others
Readability, operator contact Bad readability, operator
Good readability
person available
contact person not available
Good readability, good
Readability, good colour
colour contrast, pictograms,
Bad readability
contrast
clear design
Available, face to face
Available, face to face
Not available, face to face
communication
communication, glass pane
communication, glass pane
Clearly audible and
intelligible even in the case
Good audible
Bad audible
of operational noise
Optimal illumination
Good illumination
Bad illumination
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(4) Not accessible
Accessible with help from
others
No information, accessible
with help from others
Accessible with help from
others
No audible information
Insufficient illumination
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Checklist for hearing impaired persons

Deaf persons
Screens or timetable
displays
Visual information system
Sign language skills of staff
at info- or ticket-desk
Lighting

Checklist classification 1 to 4
Following measures are exemplary and represent minimum standards 1 to 4
(3) Accessible with help
(1) Accessible
(2) Largely accessible
from others
Readability, operator contact Bad readability, operator
Good readability
person available
contact person not available
Good readability, good
Readability, good colour
colour contrast, pictograms,
Bad readability
contrast
clear design

(4) Not accessible
Accessible with help from
others
No information, accessible
with help from others

Available

On request available

Not available

Not available

Optimal illumination

Good illumination

Bad illumination

Insufficient illumination
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3.4 Socio-technical study on perceptions, preferences and needs of PRM
This work aimed at conducting a socio-technical study on perceptions, preferences and needs
(and expectations) of PRMs, on station design, PTI and train egress/ingress. Data was collected
through the following research tools:





Focus group discussion with 7 PRM categories (through ILUNION PRM groups in Spain
acting as the gatekeeper). A questionnaire was also administered;
Fifteen observation trips where each PRM category (14 of them) undertook baseline rail
vehicle trips. Data was captured through video footage and pictures. In addition, note
taking was used to produce diaries. The MDM network was used focussing on the
metro/mainline rail hub of Atocha (Bus/MDM Metro/RENRE Regional/RENFE High
speed), Nuevos Ministerios (MDM/RENFE) and the Pinar de Chamartin (interchange for
metro/light rail). A questionnaire was also administered;
Questionnaires administered to train operators, infrastructure managers, passenger
interest groups, disability groups and policymakers in 7 EU countries. For convenience
and ease of execution, the first five main countries were Austria, Belgium, Italy, Spain
and UK, corresponding to the five countries constituting the project consortium.
Additional information was obtained from consortium members of the EU IN2STEMPO
project, which is complementary to the FAIR Stations project. For better organisation of
data collection, the PRM questionnaire was combined with that of the general public
(See Section 2.3).

The multiple collections of data ensures triangulation which helps in increasing the confidence
of the results obtained. These results will be used to benchmark the current situation and also
future expectations through a gap analysis. All participants signed consent forms, and were
provided with subject information sheets prior to taking part in the studies.
3.4.1

Focus group discussions

From the 22nd January to the 1st February 2018, ILUNION conducted in its headquarters in
Madrid eight Focus Group Discussions for seven different categories of PRMs, with a total of 55
participants. The categories were a consolidation of the fourteen categories under EC decision
(Commission Decision of 21 December 2007). This concerns the TSI relating to PRMs in the
trans-European conventional and high-speed rail system. These are:
1.
2.
3.
4.
5.
6.

7.

Physical impaired (Wheelchair users, people with ambulant difficulties and people of
small stature);
Elderly people;
Circumstantial/ temporary difficulties (People with children, People with heavy or
bulky luggage, pregnant women);
Visually impaired (Blind and low vision people);
Hearing impaired (Deaf people and Hard of hearing);
Communication impaired;
a. (Foreign people, Speech impairments);
b. Users with intellectual disabilities, Tutor/Trainer);
People with psychosocial disability.

These focus groups brought to light a catalogue of insights whose objective will help to develop
engineering specifications based on the needs and preferences of this group of train station
users. Shown in Table 25 is the profile of participants in the focus groups, well represented in
terms of age and gender. Appendix A.3 shows the script used to collect data during the focus
group discussion. In this deliverable, only a summary of the results is presented. A
questionnaire completed by the participants is shown in Appendix A.4. As examples, Figure 18
to Figure 20 show three of the FGD sessions facilitated by ILUNION.
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Table 25 Distribution of participants in the focus groups

RECRUITMENT CRITERIA
TOTAL NUMBER OF PARTICIPANTS
GENDER
Male
Female
AGE
18-39
40-59
60 or more
PARTICIPANTS’ PROFILE
G1: PHYSICAL IMPAIRED
Wheelchair users
People with ambulant difficulties
People of small stature
G2: ELDERLY PEOPLE
G3: CIRCUMSTANTIAL/ TEMPORARY DIFFICULTIES
People with children
People with heavy or bulky luggage
Pregnant women
G4: VISUALLY IMPAIRED
Blind people
Low vision
G5: HEARING IMPAIRED
Deaf people
Hard of hearing
G6A: COMMUNICATION IMPAIRED
Foreign people
Speech impairments
G6B: COMMUNICATION IMPAIRED
Users with intellectual disabilities
Tutor/Trainer
G7: PEOPLE WITH PSYCHOSOCIAL DISABILITY

ABSOLUTE NUMBERS
55
26
29
18
26
10
7
4
2
1
8
7
4
2
1
9
4
5
7
3
4
5
3
2
3
2
1
9

Figure 18 Participants in the focus group of passengers with physical impairments
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Figure 19 Participants in the focus group of passengers over 60 years

Figure 20 Participants in the focus group of passengers with psychosocial disability

Table 26 shows the summary of the outcomes.
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Table 26 Key Findings from Focus Group Discussions

PRM

G1: Physical Impaired
 Wheelchair users
 People with ambulant
difficulties
 People of small stature

Issues Raised

Category of Design
Factors

Access, Lifts and stairs
Access:
 Rotating doors pose difficulties for people particularly in wheelchairs;
 Some doors and barriers not wide enough for say wheelchairs;
 Doors and barriers that require a ticket may create difficulties for those who are two
short to reach access point or have upper limb function limitations.
Elevators:
 Are not adequate;
 At times unreliable (due to breakdowns);
 Crowded with the general public abstracting PRMs;
 Sometimes not functional intercoms.

 HFE & Design for
accessibility
 Safety

Mobility and Services
PTI:
 The gap is too large, causing a safety hazard (sometimes potentially wheels may fall
into the gap or get stuck in the gap;
 Where train entrances are accessible, usually only one is accessible, and one has to
compete with the general public to get in.
Toilets:
 Lack of toilets on metro systems;
 Where toilets exist, with automated flashing is usually not well synchronised with
wheelchair user movements.
Reserved spaces (for passengers with special needs):
 The general public does not respect the reserved areas (in elevators, bathrooms
or trains).

 HFE & Design for
accessibility
 Safety
 PTI

Ticket office and ticket sales
 It is difficult to find support to help PRMs;
 Intercoms located too high for wheelchair users, children, or people of short stature;
 Lack of trained staff in dealing with and handling PRMs.

 Ticketing and barriers
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PRM

Issues Raised
Communication
 Stations identified as "accessible" in the maps, but they actually are only in certain
spaces or routes within it;
 Services such as the RENFE ATENDO can be good, however, you need to book in
advance, and therefore cannot travel at the spar of the moment.
Security
 Wheelchair users are concerned about how to evacuate in the event of an emergency;
 Some areas in the rail network do not have mobile phone coverage which may be
helpful in the event that a PRM gets stuck or lost.
Peak flows
 Difficulties for PRMs to navigate around the stations during peak hours with many
people around.
Mobility and services:
 Rotating doors are a concern, instead prefer leaf doors;
 Sometimes elevators, which they prefer to lifts, do not work;
 Not all stations are accessible.
 Toilets should be provided at all stations;
 More station seats needed, especially for metros systems.
PTI:
 The gap and step height (+/-) is too large, causing a safety hazard, especially in the
regional rail system.

G2
Elderly

Ticketing:
 Touch cards preferred to ordinary slot in tickets.
 Difficulties in purchasing combined tickets.
Communication
 Stations identified as "accessible" in the maps, but they actually are only in certain
spaces or routes within it;
 Especially in the metro system, lack of staff to ask for help;
 At interchanges, (especially), it is difficult to navigate around to the desired mode
and/or platform.
 At an interchange, lack of staff who can advise on all modes and connections;
 Sometimes sound quality from announcements in the station is poor;
 Information boards and panels too high and with small letters;
 When there is a change of platform, there is not adequate time between the
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 Security
 Design for emergencies
 Information and signage
 Design for emergencies

 HFE & Design for
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 HFE & Design for
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 Safety
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 Ticketing and barriers
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PRM

G3: Circumstantial/
Temporary difficulties
 People with children
 People with heavy or
bulky luggage
 Pregnant women

Issues Raised
announcement and train departure from the new platform (the elderly usually fail to
react at short notice).
Security
 Poor lighting in the open areas and lifts;
 Concerns for overcrowding during peak.
Access, Lifts and stairs
Access:
 Rotating doors pose difficulties for people particularly with buggies and large luggage;
 Sometimes need help from staff.
Elevators:
 Are not adequate;
 At times unreliable (due to breakdowns);
 Crowded with the general public abstracting PRMs.
Escalators
 Not all stations have them;
 At times unreliable (due to breakdowns);
 Dangerous to go down with a buggy.
Mobility and Services
PTI:
 The gap is too large, causing a safety hazard (especially regional train).
Toilets:
 Lack of toilets on metro systems.
Benches of the platforms:
Insufficient. The metallic seat bars that have been installed on the platforms of Metro de
Madrid are not comfortable for pregnant women, elderly people, and even dangerous for
children.
Ticketing
 Lack of staff to help;
 Some do not accept cards or large notes;
 Purchasing combined tickets is complex.
Communication
 Information boards sometimes not accurate or reliable;
 When there is a change of platform, there is not adequate time between the
announcement and train departure from the new platform (the elderly usually fail to
react at short notice).
Security
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 Security

 HFE & Design for
accessibility
 Safety

 HFE & Design for
accessibility
 Safety
 PTI

 Ticketing and barriers

 Information and signage
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PRM

Issues Raised

Category of Design
Factors



G4 Visual impaired
 Blind people
 Low vision

Poor lighting (especially in regional train stations, and some parts of the metro
system).
Access, Lifts and stairs
Access:
 Lack of an App that can be used for the whole network;
 Exists far away from the train platforms make it difficult for the blind to navigate;
 Floor surfaces can be slippery;
 Leaf doors not preferred (rotating is safer).
Elevators:
 More difficult to find than escalators and stairs, and this can cause disorientation.
Communication
 Not all stations have tactile surfaces;
 Interchanges pose the greatest difficulty when navigating around;
 People with low vision point to some improvements or deficiencies:
o There is no colour contrast in the numbers;
o The numbers are very low for people with reduced vision (but adapted to
wheelchairs);
o There is no audio / voice that indicates movement or floors;
o They do not usually use it because they feel more lonely and isolated
(also blind people) so they prefer to go up the stairs.
 RENFE ATENDO App is helpful, but only available to long distance;
 During peak time, it is difficult to navigate due to overcrowding;
 Evacuation protocol not clear or effective;
 Short notice when announcing the train arrival;
 Automated announcement had sound distortions;
 Excessive signage can cause disorientation;
 Braille signage incorrectly placed, and causes misdirection;
 Font size of posters: People with low vision agree that most of the information on the
metro and Cercanias (commuter train) information panels should be larger.
Mobility and Services
PTI:
 The gap is too large, causing a safety hazard (trains passing without stop can be a
safety hazard);
 Accessible coaches can be difficult to locate.
Ticketing
 Difficulties with purchasing tickets and making destination choices,
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PRM

G5 Hearing impaired
 Deaf people
 Hard of hearing

G6a Communication
impaired – Speech
impairments and foreign
people
 Foreign people
 Speech impairments

Issues Raised
 Lack of a voice system to buy tickets;
 Keying in when buying tickets.
Mobility and Services
PTI:
 The gap is too large, causing a safety hazard. People with hearing difficulties tend to
have balance problems, so the height differential causes them insecurity;
 There are very few benches to sit on while waiting for trains at the platform.
Communication
 Lack of visual rather than audio communication (e.g. when doors are closing, public
address systems for emergencies, breakdowns, in peak times, etc.);
 Lack of staff (at times), and some have bad attitude, and not trained in dealing with
people with dealing difficulties;
 Platform Screens do not always inform you about the frequency or time the next train
will take to arrive, and no reports of breakdowns or emergencies;
 Tactile flooring is one of the most useful means of signage, however, ma stations do
not have (especially regional rail);
 The arrival information of a train is announced late, and is usually audio;
 There are no sub-titles on the ATENDO App;
 Difficulties (sometimes impossible) to use intercom;
 Poor internet connection (especially in metros), which may be useful for direction,
stops and communication in emergencies.
Ticketing
 Glass screens at the counter makes it more difficult to communicate;
 When they encounter a problem at a ticket machine, they are unable to contact staff
using an intercom;
 In systems where you must buy a card, they feel it is not necessary for single use only.
Access, Lifts and stairs
Access:
 Rotating doors pose difficulties (when with bags and buggies).
Elevators:
Lack of maintenance (frequent breakdowns).
Mobility and Services
PTI:
 The gap is too large, causing a safety hazard;
 Warning about the presence of the gap should not be a length sentence (there is no
time to listen to that);
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PRM

G6b Communication
impaired – Cognitive
impaired people
 Users with intellectual
disabilities

Issues Raised
Toilets:
 Lack of toilets in metro systems.
Communication
 Lack of autonomy (over-reliance on asking passengers and staff);
 Limited number of staff to offer help;
 For a foreigner, geographical location is important;
 The public address system has poor sound quality, so that people who do not have a
fluent knowledge of the language have difficulty understanding the messages;
 Information boards and signage are two high up;
 Very confusing to know which platform to board from (especially regional train);
 ATENDO is good, however, when there are multiple requests from people of different
disabilities, and then there is not enough support staff;
 There seems to be no plan for managing the flow of people during peak times.
Ticketing
 Difficulties on how to use the ticket machine (always needing help from someone);
Mobility and Services
PTI:
 The gap is too large, causing a safety hazard.
Doors:
 Leaf doors are hard to open.
Cleaning:
 Some stations are dirty.
Communication
 Information boards on the platform only showing the end destination and not
intermediate stops;
 With multiple exits, sometimes they find difficult to find the correct exit routes,
especially for the metro;
 Difficulties in understanding the route map;
 Can miss stop due to lack of on-board information about stops, and proper colour
coding,
 For the regional rail, the time from announcement of train platform to arrival can be
short;
 General poor sound quality of the PA system;
 Information boards and posters too high up;
 Poor internet connection (especially in metros), which may be useful for direction,
stops and communication in emergencies.
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PRM

Issues Raised
Ticketing
 When using coins, difficulties in knowing how many coins to put in.
Access, Lifts and Stairs
Access:
 Rotating doors pose difficulties (when with bags and buggies);
 Some stair are too high (maybe replace with ramps?).
Mobility and Services
PTI:
 The gap is too large, causing a safety hazard (especially for regional rail, Ceracanias).

Group G7 People with
psychosocial disability

Communication
 During peak hours, chaotic movements of people due to poor signage for passengers
moving in opposite directions;
 Lack of synchronising information that is relevant to the passenger both when in the
station and on-board;
 PA sound very distorted, metallic and low in relation to ambient noise;
 Signage not consistent and confusing for foreign people.
Security
 Not adequate surveillance, especially during peak times. This generates insecurity and
fear;
 Excessive consumption of alcoholic beverages on weekends, is a big concern,
 Inadequate number of CCTV (cameras) (one participant was robbed, but the CCTV
footage did not capture that);
 General feeling that there is inadequate security staff around.
Ticketing
 The process of purchasing tickets at the ticket machines is difficult, many steps to
follow;
 Not adequate staff at ticket machines to ask for help in case of difficulties in using the
machine.
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3.4.1.1 Concluding Remarks
Physical Impaired
This represents a group whose issues affect by most design factors. The most critical issues
being access (doors and lifts), PTI and information &signage. During peak times, navigating
around the station, boarding and alighting are of great concern. In the event of an emergency,
many worry about how to evacuate. Having mobile phone coverage would be helpful with
navigation, however, many areas do not have coverage, especially the metro system, where
lack of toilets has also been cited as a big issue.
The Elderly
The key issues relate to mobility. Rotating doors are a concern, instead prefer leaf doors and
not all stations are accessible. Their advanced age calls for the need to seat. Limited seating
areas are of concern, especially in metro systems. They find the gap and height differences at
the PTI as a safety hazard. Interchanges are deemed complex to navigate, which is worsened
by poor information systems and signage. Some areas around stations have poor lighting,
posing a security risk to many.
Circumstances/temporary difficulties
Rotating doors are a concern, especially for those with buggies and those carrying large
luggage. Many find elevators, which are useful, to be unreliable due to frequent breakdowns.
The PTI is a safety hazard, especially when it is peak time. Similarly to the elderly, the pregnant
find limited number of seats on the platforms a big issue since they need to rest. Lack of staff or
inadequate staff to address difficulties was cited as a big issue. Many find information boards to
be inaccurate and difficult to read at times. In terms of communication, one issue highlighted is,
when there is a change of platform, there is very little time between the announcement and the
train arrival/departure. Someone with a large luggage or with a buggy would find it difficult to
move around to the new platform.
Visually Impaired
For access, they feel exits tend to be too far away from the train platform. Centring on
information and signage, they find navigation disorienting, especially at interchanges. For the
floor, tactile surfaces are helpful, however, they are not cover the whole station. They feel
designs for PRMs tend to target those that can see, a deficiency in design. Most of the issues
centred on difficulties associated with information and signage; there seems to be more audio
rather than visual communication. In the event of emergencies, there is no evacuation protocol
that works for the visually impaired. The PTI was pointed out as a major hazard due to the gap
and height differential. In instances where a train is accessible, it is hard to locate the accessible
train coaches. Ticketing is a major concern since it is visual, and may require voice solutions.
Hearing Impaired
They find the PTI to be a hazard. While waiting for the train, they feel seating areas to not have
adequate benches. It is very difficult to know when important communication is being relayed
since most of it is audio (such as closing doors, emergency situations and intercom systems). In
some instances, the mobile phone can be used to navigate. However, not all areas (especially
metro) have coverage.
This group felt that their disability is invisible and that improvements in accessibility are usually
directed to the group with physical (visible) disability. Focus is on design for the physically
disabled people. Design considerations include, the assumption that all PRMs can use an
intercom, which is not applicable to those with hearing disability. Those who use cochlear
implant have reported that the implant has been "stuck" to the metal grip bars by the magnetic
effect. They feel in each station there must be at least one person who knows sign language.
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Communication impaired – Speech impairments and foreign people
For access, rotating doors were cited as a safety hazard. For elevators, they are considered to
be unreliable. Like other groups, the PTI was identified as a major safety hazard too. Poor
communication systems were the key area of concern: the public address system having poor
quality sound; high location of boards and signage, and not adequate staff to attend to people’s
needs. A key point raised is autonomy: It is the desire for PRMs to be independent, and not
overly rely on staff. During peak hours, there seems to be no plan to manage the flow of people.
Ticketing machines cause difficulties, ending up needing staff to help.
Communication impaired – Cognitive impaired people
Again the PTI was identified as a safety hazard. Most of the issues related to information and
signage. Some find it hard to understand route maps. Poor communication is terms of
intermediate stops, and PA system does not help the situation. Particularly when exiting, where
a station has multiple exits, it posed serious direction problems. Poor phone coverage worsens
instances when they need directions.
People with psychosocial disability
They highlighted issues related to access, mobility and services, information & signage, security
and ticketing. Many were similar to those already reported by the other groups. One unique
observation related to inadequate CCTV coverage, as some crimes committed have not been
captured in CCTV. People with Intellectual disabilities, depending on the level of disability,
usually do not have problems with a route they know and have mastered. Problems arise when
there are unexpected changes to their usual route. For crowd flow, they feel lack of
synchronisation between train information and station information contributes to chaos in
passenger flows.
Most of the PRMs appreciate the services of the RENFE ATENDO service. One major problem
is lack of adequate staff to cover multiple requests from multiple PRM categories.
3.4.1.2 Post- Focus Group Discussion Questionnaire
After the FGD, the 55 participants also completed a questionnaire shown in Appendix A.4.
Results showed that most of the participants were frequent users of rail transport, and all had
experience of travelling by metro. Most had travelled by light rail, regional rail and long distance
or high speed rail, the purpose being mostly for day to day life activities. Many travel to work,
leisure and tourism. In terms of assistance while navigating the train station, about 45% sought
or received assistance. However, when boarding, most did not (35%), but the blind, low vision,
deaf, hearing difficulties, people with a buggy and/or children, wheelchair user and foreign
people needed help. When alighting, fewer people (25%) sought help of were helped (the
hearing impairment, with children, wheelchair users and the blind/low vision people). This
indicates that a PRM is more likely to need help in the station than boarding even less when
alighting.
Most participants felt that safety measures around the stations were adequate. However, there
were more who felt during boarding and alighting, there are not adequate safety measures. Just
over half felt that security measures in train stations were adequate. When boarding and
alighting, the pattern is similar to that of safety. When asked about the adequacy of accessibility
measures, about 70% felt the station area was accessible. About the same number (65%) were
satisfied for boarding and alighting. It is important to note that those that were not satisfied
comprised wheelchair users, those with ambulant conditions, those with children, the blind, and
the deaf and foreign people. Over half of the participants felt that not adequate measures had
been put to address crowd flow. In fact, only 10% felt current measures were fully adequate.
The trend was similar for boarding and alighting. Ticketing seems a strong area of concern for
most participants, with about 70% not full satisfied with this area.
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Focus was made on the PTI in line with the FAIR Stations project. For the route in question,
only 5% of the participants used any technical aid or mechanism to board or alight and they
were all wheelchair users. The systems used were Hook-on ramp, Lift integrated to the rail
vehicle and Lift in the platform (separate from the rail vehicle). One participant with a
psychosocial disability reported that they had used ‘other system or mechanism’ as a boarding
and/or alighting aid.
The overall outcome of the questionnaire was summed up in asking the participants which
station design factors were of concern to them. A Likert scale was applied with 1 being least
concern, and 5 being highest concern. Results are indicated in Table 27.
Table 27 Number of participants for Level of Concern on Station Design Factors (FGD)

Design Factor
Accessibility
Safety
Security
Information and signage
Ticketing
Toilets
Crowd flow
Baggage handling

Number of participants for Level of Concern
(5 highest concern)
1
2
3
4
5
0
0
6
4
45
0
1
8
4
42
0
0
7
7
41
1
0
8
12
34
1
2
5
17
30
2
4
11
10
28
0
1
8
22
24
1
3
16
15
20

Clearly there is no factor where the participants have no concern. All the factors will need to be
addressed. The table also confirms the outcomes of the focus group discussions that
accessibility, safety, security and Information & signage are in the forefront in terms of
concerns. It can also be used as a basis for prioritising areas of concern among the design
factors.
3.4.2

Observational trips

During the first two weeks of February 2018, fifteen observational trips were conducted. They
were aimed at testing in a real environment all the difficulties of PRMs. These were conducted
by ILUNION together with Metro de Madrid, and supervised by University of Newcastle and
Vienna University of Technology. In this research activity, participants carried out a trip using
three different kinds of railway transportation: Metro (underground), Cercanías (Commuting
train) and Light Train (tram). The starting point though was the RENFE high-speed rail station,
thereby giving the participants an experience of this part of the station.
In order to complete the trip, participants moved around 8 different stations: RENFE Atocha,
Cercanías Atocha Station, Nuevos Ministerios Cercanías Station, Nuevos Ministerios Metro
Station, Mar de Cristal Metro Station, Pinar de Chamartin Metro Station, Pinar de Chamartin
Light Rail Station and Fuente de la Mora Light Rail Station.
With a focus on the insights extracted from the previous focus groups on PRM, this activity
allowed researchers to gain a wider scope to determine and, therefore postulate, the link
between PRM-specific human factors and their interaction with the train.
3.4.2.1 Organization of observational trips
The observational trips were conducted in Madrid in February 2018. With cooperation by the
representative groups of PRMs, fifteen trips were made, while the project team observed the
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behaviour of the participant without interfering with their actions, e.g. not helping them even if
any difficulty is observed. The project team recorded the actions by the participant with video,
photographs and notes. Each trip started from the RENFE Atocha station, then travelling to
Nuevos Ministerios using the Cercanías line. A transfer was made to travel to Pinar de
Chamartin using the MDM metro line. A final transfer was then made to reach Fuente de la
Mora using the light rail.
A total of 15 participants took part in the study, covering all the characteristics. All the
participants were adults, ranging from 27 to 65 years old. Table 28 shows the distribution.
Table 28 Distribution of participants in the observational trips

RECRUITMENT CRITERIA
TOTAL NUMBER OF PARTICIPANTS
GENDER
Male
Female
AGE
18-39
40-59
60 or more
PARTICIPANTS’ PROFILE
G1: PHYSICAL IMPAIRED
Wheelchair users
People with ambulant difficulties
People of small stature
G2: ELDERLY PEOPLE
G3: CIRCUMSTANTIAL/ TEMPORARY DIFFICULTIES
People with children
People with heavy or bulky luggage
Pregnant women
G4: VISUALLY IMPAIRED
Blind people
Low vision
G5: HEARING IMPAIRED
Deaf people
Hard of hearing
G6A: COMMUNICATION IMPAIRED
Foreign people
G6B: COMMUNICATION IMPAIRED
Users with intellectual disabilities
G7: PEOPLE WITH PSYCHOSOCIAL DISABILITY

ABSOLUTE NUMBERS
15
6
9
7
5
2
3
1
1
1
2
3
1
1
1
2
1
1
2
1
1
1
1
1
2
1

In order to have reasonable uniformity in the travelling conditions, journeys were conducted on
Tuesday 6th, Wednesday 7th and Thursday 8th February 2018 between times 9am to 11am and
3pm and 5pm. Both of these were medium peak periods (see
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Table 29).
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Table 29 PRM Journey Time from Atocha RENFE to Fuente De La Mora

PRM

Gender

Foreigner
Elderly (without a
walking stick)
Ambulant difficulties
Person with a buggy
Person with heavy
luggage
Elderly (with a walking
stick)
Wheelchair user
(electric)
Blind
Dump (speech
impairment)
Pregnant
Visually Impaired
(Elderly)
Hearing Impaired

Male

Start time

End time

Duration

09:10

10:30

1h 20min

09:05

10:30

1h 25min

Male
Female

16:10
16:00

17:20
17:20

1h 10min
1h 20min

Male

09:20

10:40

1h 20min

09:15

10:40

1h 25min

Male

16:20

18:15

1h 55min

Female

16:10

18:15

2h 5min

Female

09:40

10:30

1h 10min

09:40

10:30

1h 10min

Female

16:25

17:25

1hr

Female

16:30

17:25

55min

Female

Male

Female

Days

Tuesday

Wednesday

Thursday

Due to operational problems, the timing for deaf, small stature and psychosocial disability was
not taken. Shown in Figure 21 is the route taken by the participants. The starting point was
Atocha Station (bottom of the map). It is a complex interchange consisting of commuter buses,
metro, regional rail and intercity high speed rail (RENFE). The participants arrived at Atocha
RENFE. They then navigated through the Atocha interchange station to take the Ceracanias
regional train to Nuevos Ministerios metro station. From here, they transferred to Line 8 of the
metro system to Mar de Cristal. Here, they make a transfer to metro Line 4 taking them to Pinar
de Chamartin, an interchange for the metro and light rail (tram) systems. At Pinar de Chamartin,
the participants transferred to the light rail alighting at Fuente de la Mora, the final destination.
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Figure 21 Route taken by participants

3.4.2.2 Observational Trip Experience
Table 30 shows a summary of the results, where difficulties/challenges experienced by PRMs
are linked to a design factors identified by in the FAIR Stations project. It is developed from data
collected through taking pictures, videos and diary notes (Appendix A.5). Only a few
representative pictures are shown in this report though, since it is not possible to include all the
pictures in this deliverable (Figure 22 to Figure 27).
Table 30 PRM Journey Difficulties/Challenges

PRM
Foreigner

Elderly (without a
walking stick)

Ambulant
difficulties
Person with a

Difficulties/Challenges

Category of Design
Factors

 Information board only providing final
destination.
 How to use the ticket machine on the switch
between metro and light rail lines.
 Stability, had experienced 2 falls in her life;
 Preferred escalators to lifts.
 When buying tickets, some options used touch
screen, while others a button.

Information and
signage

 Letters on the network map were too small.

Information and
signage

 Large size of the Atocha station was
confusing, hard to know where to go;
 Relied on asking staff;
 Did not know which platform to wait for the
train going to Nuevos Ministerios.
 Did not know how to tell if a train was
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PRM
buggy

Difficulties/Challenges
accessible;
 Used lift at all stations, so had to look for a lift
at every station, at times hard.
 Had to use lift only.
 Care needed when boarding due to gap and
height difference at PTI.
 At barriers, the buggy could not pass through
a normal double door. She has to use the
wider one (there is just one).
 Information on the screen was very confusing
(didn’t know which platform/s to board from).

Person with heavy
luggage

 Difficulties when boarding and alighting due to
need to left the heavy bag.
 Blocked stairway of the escalator since the
bag was too big (covered most of the width).
 The adverts on the ticket machine bothered
him.

Elderly (with a
walking stick)

Wheelchair user
(electric)

 Route maps had small letters.
 Concerned about the PTI when boarding and
alighting.
 At the ticket machine: Difficulties to pay with
notes. The slot is too high and the notes tend
to get folded;
 Could not pass through the normal double
door (too narrow).
 Had to look for and use the only wider barrier;
 Lack of information for accessible trains,
accessible doors and accessible platforms;
 The train was crowded and the wheel-chair
space occupied by people without disabilities;
 Some areas did not have Wi-Fi connection,
and therefore it was harder to navigate.
 Had to use lifts only at stations
 Had to go about 250 m to reach the lifts, from
the ticket barrier. Then about 150m backwards
on the platform level to get on the train.
 Large step of about 20 cm at PTI meant
passenger could not board and/or alight.

Blind

Dump (speech
impairment)
Pregnant

 Some areas did not have Wi-Fi connection,
and therefore it was harder to navigate.
 For a route that the passenger was not used
to, she faced changes with knowing how to
navigate.
 Hard seeking help from station staff and
general public for directions.
 Had difficulties with directions, and hence
asked for a route map;
 Had to use personal assistant to help with
navigating.
 Walked at a low (unrushed) pace.
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signage
 HFE & Design for
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 Safety
 PTI
Ticketing & barriers
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signage
 Safety
 PTI
 Baggage and
handling
Safety
Ticketing & barriers
Information and
signage
 Safety
 PTI
 Ticketing & barriers

 Information and
signage

 HFE & Design for
accessibility
 Safety
 PTI
 HFE & Design for
accessibility

 Information and
signage
 HFE & Design for
accessibility
 Information and
signage
 Safety
 HFE & Design for
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PRM

Difficulties/Challenges

Category of Design
Factors
accessibility

Low vision
(Visually
Impaired)

Hard Hearing
(Hearing Impaired)

Psychosocial
disability

Passenger of
small stature

 Found much of the signage confusing,
suggested using more generic universal
signage.
 The signage and panels were positioned too
high to read the text;
 There wasn’t audio information inside the train
to announce next station.
 The glass between the Customer and Clerk at
the customer information office made it difficult
to communicate and lip reading;
 When a major announcement is made (safety,
operational or security) she would not know,
and have to rely on the way other passengers
are reacting.
 Very careful because of the magnet of her
cochlear implant get stuck to the metals (such
as a grab pole).
 Was scared of the PTI gap because she once
dropped her cochlear implant into the gap.
 She didn’t know which platform to take, she
wasn’t able to find it using the signage and
information of the maps;
 Size of signage smaller than in metro systems.
And with bad contrast;
 Signage too high above eye level;
 There wasn’t audio information inside the train
to announce next station.
 Faced problems to check the transport card in
the entrance because of the height of the
scanner;
 Escalators steps are really high to her
 Standing sits at the platform are too high.
 Ticket machines too high for her.
 Gap between train and platform is really big
and high.

Deaf

 Very confused about where to go and the
proper platform.
 The user has problems with yellow telephones
in the stations since they work only “talking”
but not by text or video conference.
 At Mar de Cristal, all passengers had to
evacuate the train, but this message was
given only by the speakers, so the user didn’t
know what happened and what to do.
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Figure 22 Blind person being assisted to board Pinar de Chamartin

Figure 23 Elderly person with a stick at Pinar de Chamartin
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Figure 24 Passenger with heavy large luggage at Atocha Ceracanias

Figure 25 Person with buggy going through barriers at Pinar de Chamartin
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Figure 26 Wheelchair user purchasing a ticket at Atocha

Figure 27 Wheelchair user navigating through a crowded light rail platform

3.4.2.3 Post- Observational Trip Questionnaire
After the trip fourteen participants completed a questionnaire shown in Appendix A.6. Results
showed that all participants had experience of travelling by light rail, metro and regional rail.
None had travelled by long distance or high speed rail. In terms of assistance while navigating
the train station, about 50% sought or received assistance. However, when boarding, most did
not, while the blind, deaf, person with a buggy and wheelchair user needed help. When
alighting, only one (the blind person) received help. This indicates that a PRM is more likely to
need help in the station than on boarding even less when alighting.
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Most participants felt that safety measures around the stations were adequate. On the contrary,
most felt during boarding and alighting, there are not adequate safety measures. The pattern is
similar for security. When asked about the adequacy of accessibility measures, about half felt
the station area was accessible. However, nearly all expressed unhappiness with the PTI. In
terms of crowd flow, most participants (80%) were not satisfied for all sections of their journey
(station, boarding and alighting). Ticketing seems a very strong area of concern for nearly all
participants, which over 80% dissatisfied.
Focus was made on the PTI in line with the FAIR Stations project. For the route in question,
none of the participants used any technical aid or mechanism to board or alight because none
was provided by the operators.
The overall outcome of the questionnaire was summed up in asking the participants which
station design factors were of concern to them. A Likert scale was applied with 1 being least
concern, and 5 being highest concern. Results are indicated in Table 31.
Table 31 Number of participants for Level of Concern on Station Design Factors (OT)

Design Factor
Information and signage
Accessibility
Safety
Security
Ticketing
Toilets
Crowd flow
Baggage handling

Number of participants for Level of Concern
(5 highest concern)
1
2
3
4
5
0
0
0
0
14
0
0
1
2
11
0
0
1
2
11
0
0
1
4
9
0
0
3
3
9
0
0
1
6
7
0
0
4
5
5
0
0
6
3
5

Clearly there is no factor where the participants have no concern. All the factors will need to be
addressed. The table also confirms the outcomes of the observational trip experience where
information and signage posed the greatest difficulty through-out the route. It can also be used
as a basis for prioritisations seen by the fact that information & signage, accessibility and safety
are of greatest concern among the design factors.
3.4.2.4 Video footages
In the following, a brief report is summarised, prepared using the available video footages of the
observational trips, aimed to identify behaviours, activities and interactions of PRMs (Table 32).
Table 32 Shortcomings of PRMs during observational trips

PRM user

User with
ambulant
difficulties

Report on video footage
The stick user walks along the RENFE Atocha station corridors at slow speed. He
waits two minutes in a queue (one of the two ticket vending machines is out of
service), then he spends about 1.5 minutes to buy the ticket. Then he passes
through the turnstiles and takes the escalator without any problems entering the
Atocha Cercanias station. He reaches the platform, then waits for the train. He
faces no difficulties in getting on and off the train because the gap is very narrow.
In the Nuevo Ministerios station, he has some difficulties to find the way to the
metro (there are no visible directions). Finally, he takes the metro line to the Pinar
de Chamartin station.
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Blind user

The blind person walks from the RENFE Atocha station to the Atocha Cercanias
station following the "tactile path". She takes the escalators and gets on the train
without any problems. However, she receives help from other users in both
situations. Then she gets off the train autonomously, without any difficulty. In
Nuevos Ministerios, she misses the train, because there is no tactile path at the
end of the escalator and then because she can't find the train doors, as these are
not signalled in any way. When the following train arrives, she needs first to verify
the entrance position with her stick; then she can get on board. When she gets off,
in the Pinar de Chamartin station, another passenger provides her with some help
to reach the elevator. The same occurs three more times, when other passengers
see her in troubles as in some areas of the station there is no tactile path.

Elder user

The elder user spends almost 40 seconds to buy the ticket at the RENFE Atocha
station. She initially goes to the wrong platform, probably because she can't clearly
read the signs, then she reaches the right platform. She has to grab the handrails
in order to get on and off the train. In the Nuevos Ministerios station she prefers to
take the escalator rather than the lift, then she takes almost 1.5 minutes to buy
another ticket.

Deaf user

The deaf user spends almost two minutes to buy the ticket at the RENFE Atocha
station because she faces some difficulties in understanding which kind of ticket
she needs. Then, she has some problem to reach the right platform and needs to
ask other passengers for help. In Nuevos Ministerios, she has some difficulties to
pass through the turnstiles, and she can't use the "yellow intercom", because it only
provides vocal assistance. Then she takes the train; when she is on board, an
evacuation message is provided through the speakers, but she cannot hear it, then
she just follows the other passengers.

User with
psychosocial
disabilities

She faces a lot of difficulties in understanding which platform she needs to go to in
the RENFE Atocha station; she can't understand the signage, then also tries to use
her smartphone, but finally, she needs to ask some workers for information. Once
she reaches the Nuevos Ministerios station, the same difficulties occur. She
spends almost 1.5 minutes to buy the ticket; then she needs the help of her
assistant. At Mar de Cristal she again faces some difficulties in understanding the
right directions: she stares at the sign for almost 1 minute before taking a decision.

User with a buggy

The user with a buggy must leave the grip of the stroller while buying the ticket at
the vending machines in the RENFE Atocha station. Then she passes through a
dedicated larger turnstile. She asks a worker whether there is an accessible train,
then she takes the lift to reach the platform. She needs some help to bridge the
gap and get on board. Then, she arrives at the Nuevos Ministerios station and
wastes some time to find the lift signal. Finally, she reaches Pinar de Chamartin
and needs to find the larger turnstiles, suitable for the buggy.

Wheelchair user

The user is on an electric wheelchair that he can drive with a joystick. He can
immediately find an available ticket vending machine in the RENFE Atocha station,
but then he spends almost 2 minutes to buy the ticket because the slot for the
notes is too high for him. Then he can pass through the turnstiles without any
problems. In the Atocha Cercanias station, he needs to travel for about 200 m to
reach the lift, which is at the other end of the station. He misses the train because
not all the doors can be accessed with the wheelchair, besides the access doors
are not well signalled. Once he reaches his destination, he can´t leave the train
because of a large gap between the train and the platform, forcing him to continue
the trip and get off the train only at the following station. He finally stops in a nonaccessible platform because there is no lift, so he needs help (two people pushed
the wheelchair to save the step to enter in the train).
In Nuevos Ministerios Station he can get on the train without problems, even if
there is no gap filler because the gap is very narrow.

Small stature user

The small stature user can buy the ticket and pass through the turnstiles in the
RENFE Atocha station without any problems, however in the past she faced some
problems because of the scanner height. She then reaches the right platform and
gets on the train, bridging the gap easily. In Nuevos Ministerios, the gap is slightly
bigger; she also notes that the escalator steps are too high for her. The ticket
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machine is almost not accessible for her: the slots for credits cards and coins are in
fact too high for her; she then needs to use a special ticket vending machine with
lower slots, which is suitable for credit cards only. In the Mar de Cristal station, she
can't seat on the benches, because these are too high for her. In the Pinar de
Chamartin Light Rail station the same problems with the ticket vending machine as
in Nuevos Ministerios occur.

3.4.2.5 Critical issues noted
The major problems identified during the observational trips are now described for each
category, then possible solutions are proposed.


Elder Passenger (with or without the stick): this kind of user has problems in reading
clearly the signals and understanding the right directions, so he needs closer signals,
either on the walls or the floor, rather than located on top. Furthermore, the signals
should be written with a big font and have high contrast. This user doesn’t show any
particular difficulty when boarding and alighting but may need to grab a handrail. This
user takes about 1 to 2 minutes to buy the ticket, not too different from an average user;
however, he/she may prefer a staffed ticket office or some dedicated staff to assist
him/her at the ticket vending machine;



Blind Passenger: this is one of the most problematic categories. Indeed, during the
observational trip several critical issues emerged. First of all, it is clear that a blind
passenger is completely dependent on tactile paths. Thanks to their presence the blind
user can autonomously navigate the station and reach the platform. However, the
analysis of the video footage shows that not all areas of the station are equipped with
tactile paths, but sometimes these are even missing on the platforms. This is extremely
dangerous because the blind passenger cannot detect where the platform ends and the
tracks area begin. Furthermore, even when the platform is equipped with tactile paths,
these cannot guide the blind passenger to the train doors. Therefore, all the areas of the
stations shall be equipped with tactile paths, especially platforms. However, this is not
enough: it is necessary to implement a system that forces trains to always stop at the
same position, in order for the blind passenger to be led to the train doors by the tactile
paths;



Deaf Passenger: this user faces some problems when interfacing with communication
or alarm systems, as these can only be operated using audio or voice. This inability to
communicate causes the user to have significant difficulties when navigating inside the
station or even in danger and emergency situations. The communication systems shall
be capable of providing information both in the audio and visual forms in order for the
user to be able to communicate and receive information when not assisted by the station
staff;



Passenger with psychosocial disability: this user finds a lot of difficulties in navigating
the station, understanding signage and using ticket vending machines. It is not easy to
understand the motivations of these problems, and if they are representative of a very
heterogeneous category of users. Despite this, the video analysis shows that the human
intervention in some situations can help these users overcome their difficulties and
achieve their goal. So a possible solution, if not the only one, could be to increase the
presence of staff in the station, in particular in critical points like ticket vending machines;



Passenger with a buggy: this user has problems related to the encumbrance of the
stroller and to the impossibility of using stairs and escalators. Indeed, the encumbrance
of the stroller is an obstacle when passing through the turnstiles as it requires wider
doors: but usually at least one turnstile, well-marked, is dedicated to wheelchair users
and can be easily accessed by users with a stroller. As for the need to take the elevator,
they must be well marked and reachable from every point of the station. For what
concerns the interface between the train and the platform, the user needs help in
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particular when getting on board, therefore gap fillers are needed to make the gap as
small as possible;


Passenger on wheelchair: this user faces the same problems as the user with a buggy
that is the encumbrance and the forced need to take the elevator. In addition, he/she
has difficulties to use ticket vending machine, due to its lowered position compared to
the generic user. Therefore, this problem can be solved either by the presence of staff or
a redesign of the vending machines. However, the most critical situation occurs at the
PTI: since not all doors are accessible for wheelchair users, it is necessary that these
are very well marked, so that the user can know in advance where these will be when
the train stops, in order not to waste time to move to the right door with the high risk of
missing the train (similarly to blind passengers). When he/she is on board, it is clear that
he must know in advance which stops are accessible and be able to communicate to the
driver that he/she wants to get off the train. As far as this user is concerned, the priority
should be to make each platform (therefore equipped with lifts) and have gap fillers to
allow independent boarding and alighting;



Passenger of small stature: this kind of user has problems which are common to other
categories, such as the gap between the train and the platform, the design of the ticket
vending machines and the turnstiles. Some particular issues, emerged from the video
analysis, are the impossibility to sit on the benches and the difficulty to use the escalator,
due to the big steps.

3.4.2.6 Interactions between users
The most significant interactions which can be observed in the video footage are the following:


The blind passenger is helped to reach the train doors and to get on board, but also to
orient herself in the station. This happens when no tactile path is available, and as a
result, she has severe difficulties in navigating within the station;



The deaf passenger asks other people for help when looking for the platform; even if the
communication is difficult she can reach her goal thanks to those directions;



The passenger with a psychosocial disability is forced to ask the staff for info. Although
she had been in front of them for some time and was apparently confused, the staff did
not act to help her;



The passenger with a buggy is helped to get on and off the train by other users without
the need to ask for support;



The passenger on a wheelchair is helped by other users to get on and off the train in the
case of no ramp or wide gap.

The analysis of the video footage also showed remarkable cues to analyse the interactions
between different categories of users, and also between the users and the station staff. One of
the most critical issues not to be taken for granted is the availability of users to help persons in
need. This is especially clear when the user in need can be immediately identified: for example,
a blind or a wheelchair user is more likely to be helped than a passenger with a psychosocial
disability, as their disabilities are immediately recognisable. At the same time, some initiative
can be noticed by passengers in need to interact with other users, in order to be helped: for
example, the deaf passenger, despite communication problems, often asks other people for
information in order to find her way in the station. It is therefore clear that interactions between
users must be considered and clearly emerge in the case of need.
As for the interactions with the staff of the station, from the video analysis, it can be noticed that
they almost always take place in the case of the user’s initiative. Then in general staff figures
can be considered as reactive agents, that is, they must be stimulated to provide help or
information. In contrast, station users can be both active and reactive agents. This distinction,
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although generic, is fundamental for the crowd flow modelling activities to be carried out in
WP4, which shall take into account also the interactions between the different users.
3.4.2.7 Concluding remarks
Trip Experience
Signage and information are the greatest design factors. If passengers cannot navigate
properly, this has a knock-on effect on other things such as crowding as people stand reading
signs and information boards. Others crowd around train staff as they ask for directions. PRMs
largely affected by the PTI were wheelchair users, the blind, person with a buggy and person
carrying large luggage. There was a disjoint between the train and the platform (the two do not
talk to each other so one cannot tell which train or train door has step free design for which
platform).
Among the PRMs, the persons who experienced the most difficulties/challenges were the
wheelchair user and followed by the blind person. They also cover most design factors. The
blind person had to ask the general public for directions. However, not all people knew the
directions. For example, one able person also got lost together with the blind person, due to
difficulties in signage and information. The most effective help was from station staff and/or
security, who were helpful when found. Unfortunately, it was not possible to find these staff at
every point where the blind person needed assistance. It is worth noting that in some cases, the
passenger used a phone App to know the next station since there was no announcement of the
next station. This required internet access, which was not available in all the network.
Three design factors that did not come out were security, climatology and design for
emergencies. One would not conclude that they were not important. The only reason they did
not arise is because operational conditions were at normal (for example, no security situation
led to an emergency evacuation).
Most of the participants took about 1hr 20min. However, the blind and wheelchair user took
about 2 each. This is an indication that these represent the most critical characteristic when
considering design for accessibility. They could be the limiting design factor. Therefore
designing for the blind are wheelchair users may cover most aspects related to the other PRMs.
PRMs are more likely to receive help in the station than on boarding even less when alighting.
This could be because once on board, they become ‘forgotten by the system’ since their
visibility is more at the start of the journey than after. This confirms studies that show that many
PRMs needing help when alighting have gone past their intended stopping points because there
was no one to help them alight (Matsika et al., 2013). Overall results show that the greatest
safety concern is at the PTI, and therefore will be a priority in FAIR stations project. When
navigating through the station, boarding and alighting, one of the greatest concern among
PRMs is crowd flow, which should be addressed as a core aspect of the project.
Video Footage
The video footage analysis has shown, above all, that people with reduced mobility face
different problems during their daily journeys inside trains, subways and stations. However,
many of these difficulties could simply be avoided with a little attention to the needs of these
particular categories. The majority of the interventions aimed at removing the obstacles that
prevent the examined users from being able to travel as a regular user may not need
modification to the station infrastructure, but rather modification and/or improvements to the
equipment of the station and the procedures associated to the services offered. As a result,
these types of solutions are less expensive and easier to implement than changing the layout
and spaces of a station. However, important interventions such as the arrangement or
modification of turnstiles, ticket vending machines, train vehicles, intercom, signage and the
introduction of tactile routes, visual alarms and solutions for the PTI are still crucial.
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The interaction between users, especially mutual help and communication, is also essential in
situations where the station's technologies and infrastructure are insufficient to meet the needs
of particular categories of passengers.
3.4.3

Questionnaires (semi-structured interviews - PRMs)

Initially, it was intended to collect data from a total of fifteen respondents in the five consortium
members. However, data collected from 17 respondents was a mix of national and international
infrastructure and operators (light rail, metro and main rail), disability groups, architects and
consultants. Nine EU countries were represented by the five consortium countries (Austria,
Belgium, Italy, Spain and UK). Additional EU countries were France, the Netherlands, Portugal,
and Slovenia. An international perspective was obtained through the participation of two
Canadian organisations. Further details of the respondents are shown in Section 2.3.3.2.
3.4.3.1 Results
Most of the respondents (87.5%) are aware that the law at both EC and national levels permit
PRMs to travel by railway as a right. Most (75%) are aware the EU Directives related to PRMs
(such as TRI PRM) and the underlying European Accessibility Act of 2015. Knowledge about
national laws and the UN convention on the rights of persons with disabilities is lower, 56% and
62.5%, respectively. There is low awareness of international laws, such as the US ADA 1990.
Few respondents indicated that there exist some disability laws that may not be national per
say, but federal or regional. In some instances even at the city level, such as Vienna.
Sometimes, the rights of PRMs reside in local regulations, such as the Rail Passenger Rights
Regulation in France.
Whether and how the stakeholders obtain information about PRMs, and their plight plays a vital
role in informing them of PRM human factors which would influence the design of future
stations. This is cardinal for both those who design (e.g. architects) or users (e.g. operators and
infrastructure managers). This study showed that 70% of organisations rely on disability groups
or associations for information about the needs of PRMs (national/local (47%) and international
(23.5%), respectively). Very few, (6%) rely on newspapers. Other organisations rely on
government or quasi-government bodies (such as the Handicapped Council in Italy and the EC
official communication to its members).
Most of these organisations (76%) have actually been involved in providing input to relation or
laws that pertain to PRM accessibility. The experience gained in the past will, therefore, be
useful as an input to the objectives of FAIR Stations. Some of the organisations have
participated in the development of laws at all levels (local, national and international). As
examples, some of the regulations and laws were they provided input are:
 Contributory by the ÖNORM B 1600 building barrier-free technical specifications for
interoperability (Austria);
 Support and decision-making adult protection law (information in easy language) (Austria);
 EU standards (the Netherlands);
 Universal Accessibility Law, which is a product of the work that has been done from the
CERMI and also the adaptation of the European regulations and recommendations to the
national legal frame (Spain);
 Regional passenger rights in Sweden and Railway development (COTIF) International
organisation, Belgium);
 Rail Passenger Rights (France);
 Equality of opportunities for persons with disabilities (Slovenia);
 Development of a technical accessibility regulation for the Madrid Community following
the decree number 13/2007 (Spain);
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 Technical guide for routing in the Madrid Community transportation;
 Guide for the use of transportation in the Madrid Community in an easy reading mode for
the CEAPAT (Spain);
 TSI/PRM; National laws; Company’s regulations and norms; Good practices on
accessibility (Portugal);
 Americans with Disabilities Act and related in Canada where there are no current national
guidelines ((locally in the provinces of Alberta and Ontario and BC) (Canada).
Data was also collected to gain an insight into the way respondents felt various key project
design factors should be prioritised when designing future stations. The factors considered
were: Accessibility of the station; Safety; Security; Crowd flow; Accessibility conditions for
ticketing; Information and signage; Baggage handling; and Toilet facilities. Shown in are the
outcomes using a Likert scale (1-least priority, 5 highest priority) (Table 33).
Table 33 Design Factor Prioritisation, number (percentage)
Design Factor

1

2

3

4

5

Accessibility of the station

0 (0%)

0 (0%)

0 (0%)

0 (0%)

17 (100%)

Safety

0 (0%)

0 (0%)

0 (0%)

4 (23.5%)

13 (76.5%)

Security

0 (0%)

1(5.9%)

0(0.0%)

4 (23.5%)

12 (70.6%)

Crowd flow
Accessibility conditions for
ticketing
Information and signage

0 (0%)

0 (0%)

3 (17.6%)

5 (31.2%)

8 (50.0%)

0 (0%)

0 (0%)

0 (0%)

5 (29.4%)

12 (70.6%)

0 (0%)

0 (0%)

0 (0%)

4 (23.5%)

13 (76.5%)

Baggage handling

3 (17.7%)

4 (23.5%)

5 (29.4%)

3 (17.7%)

2 (11.7%)

Toilet facilities

4 (23.5%)

0 (0%)

2 (11.8%)

4 (23.5%)

7 (41.2%)

Based on the highest possible score of 5, results show a very strong inclination towards
designing future stations for accessibility, with all respondents saying the design factor should
be given the highest priority. This is followed by safety and information & signage (both 76.5%).
These are followed by security and accessibility conditions for ticketing (both 70.6%). Crowd
flow is considered of lower priority (50.0%). It is observed that generally, it is the metro/tram
operators who are giving this high priority. Clearly, this could be because they run mass transit
transport systems where crowd flow is a key element in smooth operations of the system. It is
worth noting that even though toilets are universally critical, respondents do not feel that this is
as much a priority (at 41.2%) as the other factors mentioned above. From the PRM point of
view, baggage handling seems to be of lowest priority (11.7%) among the key design factors.
3.4.3.2 Concluding remarks
The study shows that most stakeholders would be supportive in the implementation of station
designs that promote accessibility. Results on knowledge and awareness of regulations and
laws indicate that most entities work towards meeting EU laws and regulations. In exploring the
design of future stations, it is worthwhile exploring internationally to learn some good practices
that may not be a common feature of EU countries. In terms of the source of information about
PRMs and their plight, findings show that disability groups (particularly national ones) play an
important role as a reservoir of information about PRMs. Working with these groups in a bottomup approach would inform engineering designs related to future stations. Therefore the
presence of CERMI of Spain on the FAIR Stations advisory board is expected to help in guiding
the engineering designs in WP5. With respect to prioritisation, accessibility (universal design
really) is of highest concern followed by information & signage and safety. Inevitably,
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accessibility is very much linked to information and signage. The latter is an enabler to the
former. At the centre of this is ensuring safety of the station users. Attention should still be made
to accessible ticketing, security, crowd flow, toilets and baggage handling in that order of
priority.
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4. REQUIREMENTS FOR BAGGAGE HANDLING
4.1 Introduction to this section
In the following Section, an extensive review onto existing baggage handling practices at
railway stations in Europe and recent technical developments for automated baggage handling
on various sectors is presented. The Section starts with basic information on the effect of
luggage on travel comfort (Sub-section 4.2). Technical and operational conditions for baggage
handling (Sub-section 4.3) and user requirements for a baggage service system are presented
in Sub-section 4.4. This section closes with a requirement catalogue developed in the project
with the information and knowledge obtained in the research (Sub-section 4.5).

4.2 Effect of luggage on travel comfort
It is not widely known that the luggage carried by passengers themselves plays an important
role when choosing a means of transport. An automobile offers the best comfort as the luggage
can be loaded directly into it at the starting point of the journey. Moreover, in many cases, it is
not necessary to pay attention to make the luggage as compact as possible, because several
loose pieces of luggage can be stowed in the luggage room of a car. The whole journey has no
significant influence on the travel comfort caused by the luggage: the luggage can be simply
unloaded at the destination.
This high level of comfort regarding the luggage compared to all other means of transport is one
of the strengths of the car. Despite rising costs for car travel and increasing traffic problems, the
car remains very popular. This can be explained by the fact that the luggage elasticity has the
highest value in comparison to all other elasticities (Table 34).
Table 34 Different train travel elasticities

Impact

Elasticities

Luggage
Mobility at destination
Travel costs
Change trains
Travel time

0.685
0.655
0.630
0.469
0.386

(Rüger, 2004)

The low elasticity in travel cost and time such as the increase in costs (e.g. fuel or ticket price)
or the preference in public transport (e.g. shorter travel time) have less influence on the choice
of means of transport. Luggage has a much greater influence on the choice of transport mode.
For example, for 82% of winter holidaymakers arriving in Austria by car, taking luggage is an
important reason for choosing a car for their holiday, while for 55% the cost and 40% the travel
time have a decisive influence as shown in Figure 28. In addition, 69% of winter holidaymakers
state that they do not use the car at their holiday destination and use the car only for their arrival
and departure. The potential for a change in mobility behaviour is high.
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Figure 28 Reasons for choosing a car on holiday
(Rüger, 2004)

As seen below, the airline industry has decades of experiences in handling passenger baggage
with flows and storage separate from passengers. Baggage handling services have been
developed for rail passengers, too; however, the focus is mostly for the high-speed segments of
rail journeys and is not considered to be through service covering the entire trip chain. Such full
entire-trip-chain baggage handling will strengthen the railway in that baggage handling
comparable to that of the trip with the car is available for passengers. In addition, in the last
decade, various automation technologies is made available to handle baggage with less human
resources. This will potentially enable baggage handling for rail passengers at a realistic cost.
On the other hand, it is essential to know the needs and requirements of potential users for
future-oriented, attractive and economically feasible features for the transport of luggage and
goods regardless of passenger traffic. Furthermore, it is necessary to define framework
conditions in which there is a need for the transport of luggage.

4.3 Technical and operational conditions for baggage handling
4.3.1

Baggage handling at railway stations in Europe

Train passengers by nature are categorized as the light travellers. Current practices in Europe
are aimed at avoiding the travellers to struggle with bulky items, by offering them additional
services, such as door to door courier systems.
When travelling by train, carrying luggage is simple and usually does not include extensive
security control before boarding, as is the case of airports. On the other hand, the handling of
the luggage is the responsibility of the travellers themselves. In practice, there is no luggage
limit as long as one can carry it. Unlike airlines, there is generally no size or weight limit for
luggage on European trains. In handful cases where an official limit is set, it is posted with a
very small font often in an unreadable manner, and the limit is generous. In practice, no one
cares, weighs or measures traveller’s bags. Although depending on the size and the train class,
there are dedicated spaces in the wagons, such as racks above the seat or at the end of the
wagon. There is usually no separate baggage wagon on European trains.
Baggage handling in train stations depends on the station size and the company in charge of
the service. For short distance travels the passengers are responsible for their belongings, and
they may receive help from porters at the station, while travelling with long distance high-speed
trains may include additional services, such as baggage check-in at the reception desk.
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The following table reports the services offered to passengers by the most known rail operators
in Europe and any existing limitations on luggage (Table 35).
Table 35 Available baggage handling services and limitations
Baggage handling services

Limitations

Door-todoor
delivery
service

Security
scan

Size

Number

Total
weight
[kg]

Country

Operator

Porter

Checkedin
baggage

Spain

RENFE

Subject to
station
availability

-

yes

yes

yes

3

25

Regional

Subject to
station
availability

-

-

-

-

-

-

Frecciarossa /
Frecciargento

Subject to
station
availability

-

yes

-

-

-

-

TGV AIR

Subject to
station
availability

yes

-

yes

yes

-

-

TGV

Subject to
station
availability

-

-

-

-

-

-

SNCF

Subject to
station
availability

-

yes

-

yes

2

-

SBB

Subject to
station
availability

yes

yes

-

-

-

25

Subject to
station
availability

-

-

-

yes

3

-

-

yes

-

yes

3

30

yes

-

yes

-

31.5

yes

-

yes

2

-

Italy

France

Switzerland

UK

Austria

ÖBB

Germany

DB

-

Eurostar

Subject to
station
availability

UK, France,
Belgium

yes

Dwell times of trains at stations have to be short; otherwise, journeys become unnecessarily
longer. Delayed train departures can be attributed to passengers handling luggage that is
beyond the limits. Such delays can have a knock-on effect over the remainder of the journey.
The train might miss its time at a junction and have to wait for an on-time service. The train may
be late for its platform slot at a busy station. Thus the delay accumulates as the journey
continues.
Mainline long-distance train operators take passenger boarding very seriously and provide
proactive assistance. Platform staff are trained to identify passengers that might need help. This
is one of the many reasons why train operators have developed traveller assistant schemes,
e.g. SOS-Bahnhofshilfe in Switzerland. With these schemes members of staff are aware in
advance of those passengers in need of help for themselves or their luggage.
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4.3.2

Automated solutions for baggage handling and management

Automated systems for luggage handling and management are poorly diffused in the railway
transport, while such systems are widely accepted and regulated in the air transport industry.
In the following sections, the current state of the art about automated solutions and technologies
for baggage handling and management is summarised.
4.3.2.1 Electric luggage carts
Station porters are classic ways of baggage handling available at large mainline stations. A
porter is a railway employee who assists passengers at the railway station to handle loading,
unloading and distribution of luggage and parcels. Station porters handle passengers' luggage,
often using trolleys, assist passengers to and from trains.
Nowadays in most large stations, electric carts are used to load and unload luggage form trains.
In many cases, the absence of a smooth surface on platforms and proper connectivity between
different platforms had been posing a hurdle to the introduction of luggage trolleys in railway
stations. Indeed, elevated platforms, bridges and underpasses limit the movements of the carts,
and, thus, movement of luggage across platforms is not considered to be feasible. Electric
luggage carts can quite easily move around modern stations with smooth surfaces and stepfree slopes (Figure 29).

Figure 29 Electric baggage cart
Picture credit Cox/SubwayNut.com

4.3.2.2 Baggage robots
A robot luggage trolley was tested in 2016 in Paris by SNCF’s station management business
unit Gares & Connexions9 (Figure 30).

9

http://www.railwaygazette.com/news/technology/single-view/view/robots-on-test-at-paris-stations.html
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Figure 30 Robot luggage trolley
Picture credit Railway Gazette

The motorised luggage carrier has sensors which enable it to automatically follow the route
taken by staff who are assisting less-mobile passengers at the station Paris Est. It was
developed by Effidence and is based on a design used by warehouse staff as well as grape
pickers in vineyards.
In 2017 SITA presented Leo10, a fully autonomous self-propelling baggage robot, developed in
partnership with the robotics firm BlueBotics, which has a capacity to check in, print bag tags
and transport up to two suitcases with a maximum weight of 32 kg. It also has an obstacle
avoidance capability and can navigate in a high-traffic environment such as an airport. Touching
Leo’s Scan&Fly bag drop interface opens the baggage compartment doors to allow passengers
to place their bags inside. After the passengers have scanned their boarding passes, the tags
are printed and can be attached to the bag. With the bags loaded and tagged, the compartment
door closes and Leo displays the boarding gate and departure time. Leo can limit the number of
bags in the airport terminal by taking the bag drop outside the airport, enabling passengers to
proceed directly to the gate after entering the terminal (Figure 31).

10

https://www.sita.aero/innovation/sita-lab/intelligent-machines/leo-sitas-baggage-robot
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Figure 31 Leo baggage robot
Picture credit SITA

The robot then takes the bags directly to the baggage handling area where they are sorted and
connected to each flight. The doors of the robot can only be reopened by the operator unloading
the baggage in the airport.
4.3.2.3 store&Go+
The prototype store&go+ offers a simple, automated and ergonomic way for storing baggage.
store&go+ is not only feasible in the planning of new stations, but it allows retrofitting as well. To
the mainline rail station operators, the system offers advantages over traditional locker systems
as the store&go+ technology makes use of the room heights of the station infrastructure
efficiently (Figure 32).

Figure 32 Baggage drop off and the potential constructional design
+
Picture credit store&go

The main components are a modular high-bay storage system, a situation-adaptive baggage
drop off with self-explanatory and intuitive user guidance and volume-optimised container
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technology. The ergonomic design of the drop off station proactively addresses any obstacles to
the use and acceptance of the user groups (Figure 33).11

Figure 33 Height-adaptive cap technology
+
Picture credit Store&Go

4.3.2.4 Transit Buddy
Transit Buddy is a prototype assisting travellers in their directions and in carrying their luggage
at the station. In opposite to conventional baggage carts located at designated places and to
which the passengers have to carry their baggage, the Transit Buddy is requested by the
customer via mobile phone. The Transit Buddy locates the requesting mobile phone and drives
independently to the customer. It is now available for loading up to a maximum of three large
pieces of baggage (Figure 34).
Two different options are available to customers:
1) The autonomous vehicle drives ahead following the customer-provided information
about where to go (e.g. platform or taxi rank), or
2) the vehicle follows the customer.
The first option fits those customers who are not familiar with a station. In both options, Transit
Buddy measures the users walking speed with a laser device and adjusts the speed
accordingly. The Transit Buddy does not travel along predefined routes and avoids conflicts with
other passengers and obstacles. Furthermore, some service disruptions such as a lift being out
of order or maintenance work on platforms on the route are taken into account.12

11
12

https://www2.ffg.at/verkehr/projekte.php?id=847&lang=de&browse=programm
http://diepresse.com/home/science/4668092/Schweres-Gepaeck-leichte-Reise
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Figure 34 Transit Buddy in closed and open mode
Picture credit Korab

4.3.2.5 Smart baggage
Following the idea of Internet-of-Things and connected devices, several smart bags and trolleys
are launched in the recent years. Several products offer built-in charging station with USB ports
and GPS trackers, such as the case of G-RO 13 , which also equips extra-large wheels to
navigate any terrain or snowy surface, and dual TSA-approved locks. Samsonite GeoTrakR14
utilises GSM-GPRS Technology that can track the bag location directly with a smartphone app.
It also has a triaxial accelerometer that shuts off the device automatically while in flight, turning
back on when the plane comes to a full stop.
Bluesmart 15 suitcase features 3G+GPS location tracking, remote auto-locking, and a smart
weight sensing system that alerts for potential overweight baggage fees. It also includes a
carry-on, a checked bag, a laptop bag, and a passport pouch that are all connected to a
smartphone app. The proximity sensors automatically lock the bag when it is away from the
user, who receives distance alerts and is notified on the smartphones when he/she moves a
user-defined distance away from the suitcase.
Modobag 16 is the world’s first motorised suitcase, which means the user can ride it to the
destination and get there three times faster than the average walking speed. It includes USB
ports, LED light controls, app-controlled GPRS-GSM tracking and proximity alert, and a riding
range of up to 12 km (Figure 35).

13

https://g-ro.com
https://shop.samsonite.com/geotrakr-collection/samsonite-geotrakr-collection/geotrakr-c.html
15
http://eu.bluesmart.com
16
http://modobag.com
14
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Figure 35 Modobag motorized suitcase
Photo credit World Of Buzz

4.3.2.6 Robotic suitcase
Recently several suitcases appeared on the market which can follow the user wherever he/she
goes. The user just wears a wristband by means of which the suitcase can be controlled.
Travelmate Robotics created a smart suitcase called the Travelmate17, a motorised autonomous
suitcase that follows the user and whose settings can be controlled with the smartphone. It has
a GPS chip, to be tracked if it gets lost, a USB charging port and a weight sensor. It is equipped
with a number of sensors so that it will not bump into any obstacles and the wheels lock up if an
unauthorised person takes it. Moreover, it can roll horizontally laid or standing upright. The user
can also use both vocal and hand-based commands and lock/unlock the suitcase with the
fingerprint (Figure 36).

Figure 36 Travelmate robotic suitcase
Picture credit Express

17

https://travelmaterobotics.com
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The Olive Intelligent suitcase18 can communicate with the smartphone and share its weight and
position. A self-locking system with NFC technology helps the baggage security everywhere.
With an in-built stereoscopic camera, it can build up a visual map of its surroundings and follow
its owner using skeleton tracker algorithms to allow Olive to distinguish individuals even in
crowded environments. It moves using a two-wheel self-balancing active locomotion system,
which helps the user to be faster and it can also be ridden like a Segway.
COWAROBOT R119 is a fully autonomous smart suitcase that follows its users while avoiding
any obstacles in its path. This smart robot luggage is filled with sensors and sonars that track
where it is going. When the luggage detects stairs, it will stay at the top and wait for the user to
come and grab it. A customised bracelet worn on the user’s arm is how the robot luggage tracks
and follows the user and will keep an arm-long distance to the bracelet at all times. As soon as
the user touched the handle, the wheels will retract back into the luggage to allow the user to
move the bag using the multi-directional wheels that are already on the ground.
4.3.2.7 Robotic baggage handling
Airports and airlines around the world strive to offer their passengers a hassle-free, fast and
efficient travel experience. Well-handled baggage is one of the key factors for realising a
positive passenger experience.
Since September 2001, manual sorting machines and equipment have gradually been replaced
by fully automatic systems equipped with the latest computer-guided and computer-managed
technologies. This turning point came about for at least two reasons. The first is the extra
security measures that have resulted in passenger/baggage reconciliation during their entire
stay in the terminal, and also in 100% of hold luggage having to be checked not only for
explosives but also for radioactive material. The second is rising passenger traffic and baggage
volume: this new approach to baggage handling is also linked to the development of hub
airports with a number of terminals that are interconnected by several underground conveyor
belts in order to form unique systems capable of handling several thousand pieces of luggage
per hour.
In conjunction with Vanderlande Industries and Grenzebach Automation, Schiphol developed in
2011 the Integrated Robot Loading concept 20 , a robotic system controlled by laser
measurement systems, which replaces manual labour with artificial intelligence for one of the
airport’s most time-consuming baggage handling tasks. Under the new system, all checked-in
and transferring luggage can be moved to one central storage facility, where a robotic arm
automatically loads ramp-carts and containers as and when they are required. On the conveyor
belt, each piece of baggage is measured already by two LMS laser measurement systems from
SICK, which involves detection of both the position and orientation as well as length, width and
height of the bags. Once the piece of baggage reaches the loading robot, that device has been
aware of the contour data and orientation of the baggage in advance, thus being able to position
itself in the best possible way for transferring the bag in concern. Based on the suitcase data
and the current loading status, the software system developed by Grenzebach calculates the
optimum position for depositing the piece of baggage and the robot’s corresponding sequence
of movements.

18

http://oliverobotics.com
http://en.cowarobot.com
20
https://www.airport-technology.com/features/featureairport-baggage-handling-systems/
19
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In 2015 DigiRobotics developed BagBot 21 , the first Robotic Baggage Loading System for
airports. So far it’s in limited use in Heathrow, Amsterdam and Frankfurt Airports. The system is
capable of handling all kind of different objects, boxes, bags and more and sort them in the best
way to save spaces in the containers on the fastest mode with the lowest workforce required
(Figure 37).

Figure 37 Robotic baggage handling systems (left) Integrated Robot Loading (right) BagBot)
Picture credit Grenzebach Automation

4.3.2.8 Robotic luggage storage and retrieval
Yotel, a hotel in New York, has a robot named Yobot 22, designed to help visitors with their
luggage storage during the spare time before check-in and after check-out. Housed behind a
secure glass enclosure in the lobby, it picks up and stores guests’ luggage into one of 117
lockers. When guests are ready to leave the city, they return with their bar-coded receipt for the
Yobot to retrieve their bags (Figure 38).

Figure 38 Robotic luggage storage and retrieval
Picture credit Woodroffe

21
22

http://digirobotics.com/robotics-fleet/bagbot/
http://www.abb.com/cawp/seitp202/92dd85377f2cd7d54825797d002b02da.aspx
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Yobot is an ABB IRB 6640 robot that would typically be found in industrial settings performing
tasks such as material handling, machine tending or spot welding. In Yotel, IRB 6640 has been
chosen because its 3-meter reach was necessary to access all 117 lockers from the track, and
its 60 kg payload capacity would agilely handle the most massive bags. It is mounted on a 5meter floor track were it moves from the luggage handoff opening to the base of the storage
lockers, which are stacked nearly to the limit of the 4.5 m ceiling against two walls within the
enclosed area. The main wall contains 72 lockers for larger bags, and 15 lockers for smaller
bags like laptop cases, purses, etc. A smaller wall positioned 90° to the main wall houses an
additional 30 smaller lockers.
Guests enter a user name and PIN on an interactive flat-panel touch screen, and place their
bags on a locker insert bin at the Yobot via a fork-like attachment at the end of the robot arm.
From there the Yobot inserts the bin into a dedicated locker slot, and a barcode receipt is issued
to the guest for the subsequent bag retrieval. The Yobot can complete a storage or retrieval
operation in 30 seconds or less.
4.3.2.9 Automated luggage processing
In order to improve the quality of services, in 2012 Air France invested in a world-unique, stateof-the-art centre for the automated processing of delayed bags23.
Because of certain problems of the airline industry, some bags may be mishandled, mainly
during transfers, and cannot be redirected to a same-day flight. To be able to process these
particular cases as quickly as possible, Air France intended to optimise the whole process to
significantly improve their performance and the quality of information provided to passengers,
while limiting the operating costs.
The baggage handling system has been designed considering 2 major steps: the fast presorting of late bags that can be redirected immediately onto another flight; and the storage of
remaining late bags in an automated storage area.
Thus, all late bags on the platform are collected and conveyed in the fast pre-sorting area that
can process up to 1,600 bags per hour. The bags are immediately identified in this same area.
The computer system designed by Alstef communicates with the Air France IT system to find
the most appropriate flight. Approximately 13% of late bags can be immediately re-routed
towards their final destination (Figure 39).

23

http://www.alstef.com/A-World-Unique-Automated-System-for-the-Processing-of-Air-France-Late-Bagsin-Paris-CDG-airport
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Figure 39 Automated luggage processing system
Picture credit Alstef

Late bags for which no immediate flight is available are transported in dollies towards the
automated delivery centre located approximately 3 km from the pre-sorting area. The
automated delivery centre can receive during peak periods up to 1,400 “standard” or “oversized”
bags. This centre includes a computer controlled manual storage area used as a buffer, which
can store up to 200 dollies. It can absorb the occasional peak flows. A second area is dedicated
to automated storage. It has a capacity of approximately 1,050 “standard” bags per hour.
4.3.2.10

Baggage tracking systems

Commercial flight uses technologically advanced systems, which employ traditional barcode
identification tags or RFID tags. Each airport is responsible for monitoring all passengers'
luggage in their own restricted baggage distribution circuits. Messages are sent to and received
from other airports whenever necessary concerning inbound and outbound luggage. A single
identification serial number called license plate is recorded in each bar code or RFID tag
attached to a luggage item, while the associated reconciliation data remains in backend
systems. This reconciliation data is useful to all handing operations, such as sorting and
loading.
Born during WWII in an attempt to identify friendly aircraft, radio frequency identification
technology (RFID) allows the identification and tracking of objects in an automated manner. It is
composed by three main components: readers/transceivers, tags/transponders, and information
technology (IT). RFID tags consist in a chip and an antenna which, according to their
configuration, may work in different frequencies of the electromagnetic spectrum and, as a
result, have different operating distance ranges, data transfer rates or environmental elements
tolerance. The tags may be read-only or read/write, and have different memory capacity.
According to their power source, RFID tags can be passive, semi-passive or active. Anticollision protocols such as ALOHA manage the communication of multiple tags in the active
field of a single reader.
RFID tags are increasing in popularity because their price has been dropping in the late few
years, and especially because they have a better successful reading rate than the traditional
barcode tags, due to being less prone to suffer physical damage.
4.3.2.11

Baggage management systems

As the number of air passengers increases, airports and airlines are investing in baggage
handling technology to improve the passenger experience, airport operations and their bottom
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lines. Ten years ago there were around 50 million mishandled bags in the system each year;
data shows that over the last decade passengers have increased by 1.2 billion yet the number
of mishandled bags has dropped to just over 21.6 million, costing the air transport industry
about 2 billion Euro. Indeed every bag handled manually can cost an airport between 0.50 and
1.00 Euro, while mishandled bags cost 100 Euro each (SITA, 2017). Moreover, this figure does
not the reputational damage resulting from the poor quality of service. In a bid to further improve
baggage handling IATA published “Resolution 753”, which requires that from June 2018 every
piece of luggage is tracked and accounted for, from check-in to passenger pick-up.
SITA BagJourney is a system able to provide a precise picture of a bag’s current location, no
matter how many airlines or airports handle it. The system makes that information available, in a
structured and easy way to consume, to airlines and airports who need to enhance passenger’s
experience and reduce ground handling costs while complying with IATA’s baggage tracking
resolution. Bags are permanently tracked through every stage of the travel, and, therefore, in
situations where they are mishandled, the service makes it easier to recover and reunite them
with their owners quickly. Following the implementation of BagJourney, Etihad Airways, which
carries 24.5 million bags each year across 109,000 scheduled passenger and cargo flights in
2016, has reported a 20% fall in mishandled bags from 2015 and now closes more than 90% of
mishandled baggage cases (SITA, 2017).
4.3.3

Possible applications for railway

One of the advantages of travelling by train has always been avoiding the extensive time
consumed by security procedures. The introduction of automation or information solutions
should then be aimed at improving the user experience. For instance, the introduction of
dedicated luggage check-in and check-out areas would cause additional time-consuming steps
before boarding and after arrival.
Taking into account the current ratio of passengers travelling with and without luggage cause
the infrastructure managers to implement special services and less generic solutions such as
door to door currier services and first-class baggage check-in options.
Most of the baggage handling systems under development are designed to address aviation
transport problems. The following applications to automate and improve baggage handling can
be proposed:




Considering the weight and the number of objects to be manually handled by the railway
workers, robotic manipulators can partially get involved in some tasks. The most
significant barrier is the difficulty of the robot in sensing the surrounding environment in
real time application, the baggage might be in different shape and collars with various
orientation. In order to apply the robotic solution, robust and reliable high-level control
software architecture needs to be designed and implemented;
Another innovative approach can be the use of smart unmanned trolleys. They can
receive the baggage outside the train station and deliver it to the train wagon at the right
time. Implementation of such solutions require some infrastructural features of the
station such as a dedicated path for vehicles in the station from the check-in point to a
dedicated luggage car in the train.

4.4 User requirements for baggage service system
4.4.1

Occasional and routine travellers

There are two groups of users, occasional travellers and routine travellers (people on their daily
travel routes).
The occasional travellers tend to travel with luggage to a specific destination. All means of
public transport are included in their trip chains, and it has to be noted that travelling by public
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transport is by definition multimodal: this fact results in more time-consuming baggage handling.
Such multimodal trip chains will benefit significantly from a baggage transport system.
The “daily travel routes” include, for example, different shopping tasks (shopping for groceries,
electronic equipment, etc.) or travel in the context of which a person must carry a particular
piece of luggage over a more extended period of time. This could be a sports bag for example,
which the person has to take to the office because he or she needs it to go to the fitness centre
in the evening. Daily travel routes describe a very heterogeneous group of routes, on which one
or more pieces of luggage have to be taken from or to a residence. One idea is to have a
system which is going to make the transport of these pieces of luggage substantially easier.
Moreover, in many cases, it will make it possible to use environmentally sustainable means of
transportation such as public transportation or a bicycle (Figure 40).

Figure 40: Example of a (multimodal) chain of transportation with luggage
Adapted on the basis of (GepäckLoS, 2015)

The demands and specifications of these two groups (occasional and routine travellers) are
expected to be very different. For that reason, the survey tried to go into the demands and
specifications to find a good solution.
4.4.1

Luggage volume

Type, size, and weight of particular pieces of luggage, as well as the number of the luggage of
each passenger, depend substantially on the parameters of travel purpose in combination with
travel duration, age, gender and present group size of the travellers.
Observation shows that the volumes of individual pieces of luggage tend to become larger. This
is due to an increase in comfort during transport mainly because of the diffusion of luggage
trollies with wheels. For example, when being carried, 21 kg luggage with two wheels are
perceived as luggage which weighs 21 kg without wheels.
As the luggage-carrying comfort have been enhanced with wheels, larger bags and suitcases
are produced, and an increasing number of large luggage are carried by travellers. This has led
not only to an increase in individual pieces of luggage in terms of the volume, but also to an
increase in its weight. Meanwhile, carry-bag and suitcase manufacturers tend to equip more
and more trollies with four wheels. As a result, in many travel occasions, an additional increase
in comfort has been achieved. It is foreseen that these pieces of luggage will be felt to be even
more comfortable and in weight comparison even lighter; therefore, in the near future a further
increase in luggage volume and weight is expected.
Both increases in weight and volume bring about similar challenges to railway operators. In
particular, when boarding the train with steps and when lifting luggage to stow in the overhead
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rack, the wheel does not help at all, and, thus, more travellers feel difficulties in them, along with
the increasing weight and volume of the luggage.
In order to equip adequate and efficient luggage storage areas in trains as well as in stations, as
a first step, knowledge about traveller luggage in terms of type, size, weight and number of
pieces per person is important. With regard to efficient overall interior design, statements on this
cannot and must not be generalised: there can also be regional differences in the travellers’
luggage. In particular, the total volume to be reckoned with for each carriage highly depends on
trains’ routes and the portfolio of the passenger and the travel purpose.
Thanks to the existing data in detail, concrete analysis can be made about this.
For example, for holiday travel, on average 50% of travel luggage pieces are medium-sized and
large trolleys (Figure 41). At the same time, on average one piece of luggage per person is
taken on holiday. On short trips, on average each traveller takes 0.8 pieces of luggage 35% of
which are 35% medium trolleys and 10% of which are large trolleys (Figure 42).

Figure 41 Luggage size per trip purpose
(Plank, 2009)

Figure 42 Luggage pieces per person and per trip purpose
(Plank, 2009)
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Of note, travellers using a train to/from the airport have an approx. 20% higher luggage volume
than ordinary holiday train travellers. This fact should be taken into account particularly for all
trains calling at airports (Plank, 2009).
4.4.2

Needs related to luggage lockers

There are many reasons to offer luggage lockers at the station. Business traveller, for example,
may keep luggage at stations while having meetings. Tourists may want to make use some time
left between check-out and departure for sightseeing.
Another reason that would be of interest both of station operators and railway passengers is the
waiting time at the station. Aircraft passengers are used to duty-free stores and shopping areas
in order to spend their time until departure. More and more modern railway stations are also
being converted into shopping malls offering train passengers the possibility of “using” their time
before departure by shopping, eating and drinking, etc. The significant difference between the
offered services at airports and train stations is that air passengers already have checked in
their luggage before reaching to the shopping area and are able to go on a shopping tour
without being handicapped by their luggage. On the contrary, train passengers always have to
carry their luggage: especially passengers arriving earlier at the station or who have to wait long
for a connecting train can hardly be benefited from various attractions in the station.
Luggage is a major handicap among many passengers because it is hardly possible to dander
with it through the narrow aisles of shops full of customers. Passengers with both arms
occupied will merely wait outside of the shops and watch their belongings. Figure 43 shows an
example of countless passengers waiting for departure just sitting around. If passengers had no
luggage, they could spend their time shopping, and this would lead to two advantages (Rüger,
2012):
1) The perceived waiting time becomes much shorter when wandering through shops
instead of sitting on a bench in a departure hall, which is often too cold in winter or too
hot in summer. The shorter perceived waiting time makes the railway more attractive;
2) People wandering through shops will increase the turnover of the shops.

Figure 43 Passengers spending their time when waiting for departure
Picture credit Rüger

These considerations point up that a very customer-friendly possibility to store luggage, also for
a short term, is necessary and beneficial for the passengers’ comfort, for the railway
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undertakings and the station operators. However, the current situation around luggage lockers
is far from what train travellers today call for. Following parts of this deliverable focus on the
passenger needs and expectations (Rüger and Graf, 2012).
Request and opportunities for lockers
About 80% of passengers staying more than 30 minutes at the station think about using a shortterm locker for ease of moving around in order to use the commercial facilities such as shops or
bistros (Figure 44). For half of them, the handling must be rapid. One third uses it only if no fee
is charged. These results imply that station operators installing free-of-charge short-term
luggage storage will create a perfect opportunity for extra income. Station operators will get
indirect revenue from increasing numbers of passengers using the commercial facilities.

Figure 44 General wish of luggage lockers
(Rüger, 2012)

Regarding the acceptance of the system and the sake of passengers’ comfort, such locker
system is required to allow floor-level locking or at most a short lifting. Such a locker system
also must be capable of handling the different dimensions of luggage that is carried by
passengers nowadays. Therefore many travellers would prefer central locking terminals, as
found in Cologne Main Station or similar ones (Figure 45).
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Figure 45 Central luggage terminal in Cologne
Photo credit Rüger

According to a survey, passengers who want to get around the station or go to a bistro respond
that they feel handicapped by their luggage. In general, more than one-third of them feels
handicapped or very handicapped. However, also every fourth passenger who wants to sit in a
waiting area or who wants to work feels limited because of the luggage (Figure 46).

Figure 46 Impairments because of luggage while doing different activities
(Rüger and Graf, 2012)

The level of perceived difficulties increases along with the number, size and weight of luggage
items. About 60% of passengers with large and heavy luggage items feel handicapped,
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especially when they want to use the time for shopping or doing some leisure activities.
Moreover, 30% of passengers with medium-sized luggage feel in the same way (Figure 47).

Figure 47 Impairments because of luggage
(Rüger and Graf, 2012)

These figures confirm the consideration above that a large number of potential consumers of
the commercial facility of the railway stations actually cannot get around the stations for
shopping or eating in many cases. This also confirms the needs and the meaningfulness of
short-term luggage lockers. Provided service, however, must match the customer’s needs and
expectations as closely as possible. What passengers expect under different circumstances will
be summarised in the next section (Rüger and Graf, 2012).
Main problems with usual lockers
Two main problems are observed about today’s luggage lockers. In general, the handling of
luggage is often inconvenient, and especially for short-term storage, the price is one of the most
relevant parameters reducing the acceptance. Currently, there is no system known at railway
stations that offer short-term storage free of charge or for a reduced short-term price.
Pricing
To enable short-term storage attractiveness to travellers, the price is one of the most important
criteria. About 70% of all passengers pointed out the price as an essential reason not to use a
locker. The willingness to pay depends on the duration of storage. About one-third of
passengers who wants to use a locker for short-term at the station does not want to pay for this
service, more than one-third is willing to pay one euro for one luggage item and hand luggage.
Only one-fourth is willing to pay more than one euro (see Figure 48).
This research result implies that, if station operators want to have as many shopping
passengers as possible, short-term storage for up to two hours should be offered free of charge.
The maximum acceptable amount would be one euro (in terms of 2018). It must not be
forgotten that, in reality, there is a massive psychological gap between payable and free-ofcharge services. Even if two-thirds of the research respondents state they are willing to pay one
euro, many will not accept it in reality.
It will be best to offer short-term storage for free and cover the cost with an increase of the
revenue from the commercial facilities at the railway station. As many more passengers can go
shopping – and they want to do that – the turnover and the profit will rise.
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Figure 48 Willingness to pay for short-term storage
(Rüger and Graf, 2012)

For a 1-day storage duration, passengers are willing to pay more. Only 15% are willing to pay
one Euro, one-third is willing to pay two Euro, and another one-third is willing to pay three or
four Euro: pricing between two and four Euro seems to be acceptable (see Figure 49). For such
passengers, the activities carried out during the luggage storage is likely to be outside of the
railway station, e.g. in the city centre, and this does not bring about additional financial benefit to
the station operator, e.g. additional shopping activities at the station.

Figure 49 Willingness to pay for one-day storage
(Rüger and Graf, 2012)
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Handling
Besides the price, the handling of luggage lockers is an essential criterion for acceptance. The
handling consists of easy identification of the storage service location, the potential need to lift
up the luggage by hands, the size of lockers, the immediate handling process (payment
process, user interface, etc.), the time duration of the locking process, and the return process of
the luggage.
The most important factors are the size of the lockers and whether the luggage must be lifted or
not. For short-term storage also the time needed for each process is essential, especially when
passengers want to pick up their luggage before proceeding to the train.
The requirement of lifting luggage
For travellers, lifting and manipulating (e.g. turning, rotating) luggage forms difficulties. Above
all, in terms of customer friendliness, necessary lifting and manipulation processes must be
reduced to a minimum.
There are gender-specific differences in lifting luggage. While only about 10% to 15% of male
travellers cannot or do not want to lift it, this applicable to 30% to 50% of female travellers.
Almost 25% of women are willing to lift their luggage up to the level of the waist, and 30 to 40%
are generally willing to lift their luggage to a higher level around the head (see Figure 50).

Figure 50 Willingness to lift travel luggage for storage
(Rüger, 2012)

Furthermore, the entire process of luggage storage must be self-explanatory and as simple as
possible. Another essential comfort criterion is that the storage has to be easy to find.
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Figure 51 Many passengers have shortcomings when lifting their luggage
Photo credit Rüger

Time needed for the storage process
The time needed to store and especially to get back the luggage is another fundamental criteria
for acceptance. More than 25% of the surveyed train passengers responded that the luggage
returning process must not exceed one minute, and more than 50% would accept only between
one and three minutes (see Figure 52). The time needed includes the whole process from
coming to the locker, receiving the luggage, and to leaving from the storage area. Particularly
the subjective feeling of time when the passengers are in a hurry is a very important factor. If
passengers are in a hurry, one minute can be perceived as five minutes. For systems that
require more time – for example, a central storage terminal – a timer that shows the remaining
time in seconds would be meaningful.

Figure 52 Maximum allowed time need for luggage return
(Rüger, 2012)

Luggage size
Many of today’s lockers are too small for typical luggage items nowadays. The width of standard
lockers at railway stations are 33 cm in width while 40% of passenger luggage items are
grander than this size. That means that 40% of luggage items do not fit into standard lockers.
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Passengers either cannot store it or must use a much more expensive locker for large items
(Plank, 2009).
4.4.3

Difficulties among passengers that carrying baggage at the station

From 85% to 90% of all male passengers and from 75% to 80% of female passengers want to
carry their luggage at the station either by themselves or with a luggage cart. From 45% to 65%
of male passengers tend to carry it themselves, while merely from 40% to 55% of female
passengers tend to carry their own luggage. What is remarkable about self-carrying is that, with
a steady decline up to 60 years, there is an increase in the percentage of the people over 60year-old in both sexes who would carry by themselves. Figure 53 also shows that female
passengers are more willing to hand over their luggage to use the porter service. Approximately
5% of the passengers would use luggage transport with technical aids (Feiel, 2017).

Figure 53 Luggage transport at the station by gender and age
(Feiel, 2017)

The passengers of higher and, thus, more comfortable coach classes tend to call for a porter or
a technical assistance to carry luggage (Figure 54). While 16% of second class passengers
would like to have such service, 20% of first-class passengers and 26% of business class
(premier first class) passengers also would like to have it. In these upper classes, about 40% of
the passengers would like to use a luggage trolley.
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Figure 54 Luggage transport at the station by car class of travellers
(Feiel, 2017)

Difficulties for passengers when boarding
The ideal solution for boarding and alighting passengers is to enable a step-free situation. In
most cases, however, there is a horizontal gap between the vehicle floor and the platform. This
gap calls for a higher concentration and a higher physical energy consumption among
travellers. In general, children and older people need more time for boarding and alighting
because they are more handicapped by their height or by limited physical capacities due to their
ages. This leads to a conclusion that train passengers would prefer a level-free entrance without
any barriers and obstacles.
This thesis can be concluded from the analysis of the IC 2000 train sets, a double-decker coach
series of the Swiss Federal Railways (SBB), stopping at a platform with the height of 38 cm
(one step) or 55 cm (zero steps). A closer look at the common vehicles shows, for example, that
the ICE trains of Deutsche Bahn (German Railways) stopping at a platform with a height of 76
cm (with few or no steps and a door width of 90 cm) are the best solution.
In general, the number of steps, the step height and depth and also the number of luggage
pieces are the most influencing factors.
Figure 55 - Figure 58 show the combinations and connections between parameters such as
access type (expressed as Category below), luggage and passenger-age (Rüger et al., 2010):


Category 1: Level Boarding, one stair maximum: travellers of all ages regardless of the
luggage rarely have difficulties;



Category 2: Access with two stairs, wide doors, and stairs with flat angles: travellers
with luggage regardless of age seldom have difficulties when accessing the vehicle.
Nevertheless, more than 10% of travellers with luggage do have severe difficulties, and
ca. 7% need helps;



Category 3: Access to RIC wagons (3 stairs from the platform): between 10% and 15%
of travellers have some or severe difficulties accessing the train without luggage; 25% to
30% – with luggage. Whereas only 1-2% who need assistance by themselves, more
than 10% need assistance with other persons;
144 / 208

Deliverable D2.1 – User Needs and Expectations of
the General Public and PRMs, F



Category 4: Old vehicle types with steep stairs (3 or 4 Stairs from the platform): 20% 30% of travellers do have some or severe difficulties without extra stairs, and 50% of
travellers with luggage. Approximately 20% of travellers who have luggage do need
external assistance. Around 8% of the group representing 40-59-year old and
approximately 20% of the group representing over 60-year-old require personal
assistance with accessing the vehicle.

The survey clearly shows that a majority of the travellers do not experience any problem when
using step-free or one-step access. With two steps in combination with luggage, the difficulties
are proliferating.

Figure 55 Difficulties of passengers without luggage when accessing the train
(Rüger et al., 2010)

Figure 56 Difficulties of passengers with luggage when accessing the train
(Rüger et al., 2010)
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Figure 57 Needed help when boarding with luggage based on different access-categories
(Rüger et al., 2010)

Figure 58 Needed personal assistance when boarding based on different access-categories and the age
(Rüger et al., 2010)

Particularly elderly people and small children have difficulties when they have to climb a vertical
gap greater than 25 cm. Figure 59 shows a step of about 40 cm and the struggle small or older
passengers become apparent here.
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Figure 59 Difficulties of older people and small children with high step gaps
Picture credit Tuna

Figure 60 presents different platform heights existing in Europe. The EU-standards are 550 mm
and 760 mm. Many modern vehicles – especially for local train services – have a 550 mmheight vehicle floor. This situation allows level boarding and alighting. Also, double-decker train
sets offer level boarding serving these platforms. Such train sets can also be used for longdistance intercity services. Platform height of 760 mm is typically used for high-speed trains,
and, thus, usually there only two steps remain. Some of the European high-speed trains have a
lower vehicle floor, such as French TGVs and Spanish Talgo train sets. Here passengers do
only have to go through mere one step, or can be benefited from level boarding.

Figure 60 Variety of typical platform heights in Europe – combined with the UIC clearance diagram
(Behnken, 2010)

Boarding time need depending on the access type
For train service, the boarding time is an essential quality criterion. The boarding and alighting
time has a strong influence on the actual dwell time, and, thus, on the timetable and the
punctuality. The entire vehicle design has a significant influence on boarding and alighting
times. The critical areas are the passenger compartment, the interiors, the entrance area and
the entrance itself - the link between platform and vehicle. Here the door width, and the number
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of steps, and the total height are the main influencing factors. Besides the infrastructure, the
passenger’s attributes such as the age, any mobility impairment, luggage, have a strong impact.
The platform height influences the boarding and alighting time as a lower platform means a
larger vertical gap. In general, the level boarding is the optimum that can be easily reached with
55 cm-high platforms and today's vehicle technologies. One remaining step is also appropriate
for the majority of the passengers. Two steps are the limit that can be accepted, but only with
doors wider than 80 cm (preferably, at least 90 cm). Access with more than two steps is
generally not accepted.
Figure 61 shows the influence the number of steps on the boarding time needed by passengers
with different age groups. Here, only passengers without luggage are compared. This presents
clearly that level boarding, or one step are the most time-efficient situations. Passengers who
have to pass three or four steps need approximately double time compared to the passengers
going through level boarding.
If passengers have to carry luggage, the influence of the steps is even stronger. Passengers
with much luggage need up to four times longer time when they have to pass four steps
compared to level boarding (Figure 62).

Figure 61 Boarding time needed for passengers without luggage depending on the number of steps
(Tuna, 2008)

Figure 62 Boarding time needed of teenagers and adults depending on their luggage
(Tuna, 2008)
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4.5 Requirement Catalogue
With all available services and facilities, new technologies, and user needs described above, in
order to implement a seamless baggage handling system for railways, potential baggage
handling services and facilities in four different areas and three categories of passengers are
summarised in Table 36.
The areas of stations are classified into:
(1)
(2)
(3)
(4)

Train station outside access and egress;
Train station;
Platform; and,
Train boarding and alighting.

The categories of passengers are classified into:
(a) Departing passengers;
(b) Arriving passengers; and
(c) Transfer passengers.
Table 36 Baggage handling services and facilities at different occasions at railway stations
Train station outside access
and egress

At train station

Train boarding and
alighting

At platform

Departing passenger










Baggage hub for external
baggage services (e.g.
hotel baggage service,
door-to-door baggage
service)
Baggage service with
personal assistance
(station operator side or
train operator side)
Baggage cart
(conventional)
Automated baggage
service (e.g. baggage
robot)
Barrier-free entrance to
train station











Baggage drop-off (station
operator side or train
operator side)
Security check
Baggage locker
(conventional)
Baggage cart (conventional)
Porter service (station
operator side or train
operator side)
Automated baggage service
(e.g. baggage robot)
Barrier-free routes (for
persons carrying baggage
by themselves)
Waiting area with space to
place baggage (besides
seats)












Baggage drop-off (station
operator side or train
operator side)
Security check
Baggage cart (conventional)
Porter service (station
operator side or train
operator side)
Automated baggage service
(e.g. baggage robot)
Barrier-free routes (for
persons carrying baggage
by themselves)
Waiting area with space to
place baggage (besides
seats)







Automated baggage
loading service (e.g.
baggage robot)
Porter service
(station operator side
or train operator side)
Barrier-free boarding
(level boarding) to
support persons
carrying baggage by
themselves

Arriving passengers










Baggage hub for external
baggage services (e.g.
hotel baggage service,
door-to-door baggage
service)
Baggage service with
personal assistance
(station operator side or
train operator side)
Baggage cart
(conventional)
Automated baggage
service (e.g. baggage
robot)
Barrier-free exit from the
train station











Baggage claim or pick-up
station (station operator side
or train operator side)
Security check
Baggage locker
(conventional)
Baggage cart (conventional)
Baggage service with
personal assistance (train
station operator side or train
operator side)
Automated baggage service
(e.g. baggage robot)
Barrier-free routes (for
persons carrying baggage
by themselves)
Waiting area with space to
place baggage (besides
seats)
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Return of baggage (station
operator side or train
operator side)
Security check
Baggage cart (conventional)
Baggage service with
personal assistance (station
operator side or train
operator side)
Automated baggage service
(e.g. baggage robot)
Barrier-free routes (for
persons carrying baggage
by themselves)
Waiting area with space to
place baggage (besides
seats)







Automated baggage
service (e.g.
baggage robot)
Porter service
(station operator side
or train operator side)
Barrier-free alighting
(level boarding) to
support persons
carrying baggage by
themselves
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Transfer passenger between (long distance) trains


Same services as above. Transfer means the same chain as 
“arriving” – moving on the platform – moving and staying in the station
– moving on the platform – “departing.”


Porter service
(station operator side
or train operator side)
Automated baggage
service between
trains (unload),
transfer, load)
Baggage locker for
bridging waiting time

The potential services and facilities in the form of a “catalogue” for baggage handling at stations
in alphabetic order are elaborated in Table 37.
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Passenger
Category

Areas of station

Table 37 Summary of potential services and facilities for baggage handling at railway stations (Baggage
handling Catalogue)

Automated baggage service (e.g. baggage robot)

x

x

x

Automated baggage service between trains (unload), transfer, load)
Baggage cart (conventional)

x

Baggage claim or pick up station (station operator side or train operator side)

x

Baggage drop off (station operator side or train operator side)
Baggage hub for external baggage services (e.g. hotel baggage service,
door-to-door baggage service)
Baggage locker (conventional)

x

x

x
x
x

x

x
x

x

x

x

x

x

x

x

x
x

x
x

x

x

x

Transferring

x

Arriving

x

x

x

x

x

Porter service (station operator side or train operator side)

x

x

Return of baggage (station operator side or train operator side)

x

x

Security check of the baggage

x

x

Waiting area with space to place baggage (besides seats)

x

x

x
x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

Barrier-free routes (for persons carrying baggage by themselves)
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x
x
x

Baggage locker for bridging waiting time
Baggage service with personal assistance (station operator side or train
operator side)
Barrier-free boarding/alighting (level boarding) to support persons carrying
baggage by themselves
Barrier-free entrance/exit to train station

Departing

Automated baggage loading service (e.g. baggage robot)

Boarding/Alighting

Platform

Station building

Outside

Services and facilities

x

x
x

x

x

x

x

x

x
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5. CONCLUSIONS
In this deliverable, the first stage of the research in the FAIR Station project is presented
focusing on user needs, expectations and human factors associated with modern railway
stations. Firstly, results of the literature research and user survey focusing on the general public
is presented in Section 2. Following this, in Section 3, particular user needs and expectations
among passengers with reduced mobility is presented. Here, several research methodologies
are combined, namely literature research, focus group discussions, observation trips, and
expert interviews. Finally, focusing on the passengers’ baggage, availability of technologies and
services, as well as user requirements, are surveyed based mainly on the literature. This
enabled a requirement catalogue, as presented in Section 4.
The key findings, which will serve as the basis for the further work packages in the project, is as
follows:














Eight user groups are identified, including those without impairments in mobility, and
seven different types of mobility impairments;
A survey result shows that about half of the railway passengers fall into the group with
mobility impairments;
At today’s multi-modal and multi-functional railway stations, commercialisation takes
place to a large extent, providing additional incomes to the operators and station
managers, as well as making the stations attractive for passengers and mere visitors.
This, however, is often managed with strong commercial interests (monetising the
station space), and the needs of the railway passengers, which are supposed to be the
most important users, are not always placed at the forefront, making rail travel less
attractive;
Many of the potential difficulties at stations which can be addressed with relatively
smaller installations have been much addressed, such as issues around ticket vending
machines, and lighting. Difficulties that have to be addressed through large-scale
renovations of stations, which potentially include architectural and civil engineering
works, tend not yet to be addressed. A good preparation to eliminate such remaining
difficulties is needed, as this type of large-scale renovations is practically only possible
once in decades;
European legal requirements (TSI) still have some shortcomings, such as the regulation
of the sleeper-direction gradient of platforms, and it considers only mainline railway
stations;
Requirements by each PRM group is unique to each other: each PRM group has
different requirements at railway stations;
A good accessible checklist covering the different needs of each PRM group (e.g.
wheelchair users, walking impaired, visually impaired, hearing impaired, etc.) exists;
however, it is used only locally. Such a comprehensive accessibility checklist applicable
at a European level is strongly recommended;
From the PRM socio-technical studies (focus group discussion, observational trips, PRM
questionnaires and stakeholder questionnaires), it has emerged that:
o The most cardinal design factors are information & signage, safety, HFE &
accessibility and PTI.
o PRMs feel that design for accessibility is not done with all PRMs groups in mind.
o The most highly impacted PRM groups are wheelchair users and the blind.
o Crowd flow was identified as an overarching concern, particularly during peak
times.
o PRMs are more likely to need help in the station when boarding, but less
assistance is needed when alighting.
o Most stakeholders would be strongly supportive in the implementation of station
designs that promote accessibility.
Railway experts confirmed that the most important factors for the station design are:
accessibility of the station and safety;
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Having the following commercial objects at both mainline and urban railway stations are
supported by the operators participated in the interview:
o At urban rail stations: basic food shop (express), book/magazine store, leisure
(e.g. restaurant), vending machines with snacks and drinks;
o At mainline rail stations: bank branch, post office, basic food shop (express),
hotel, leisure;
Addressing issues related to rail passengers’ baggage will foster the use of the railway in
a strong way, as it is a more significant determining factor for modal choice than pricing,
changes and travel time;
With currently available technologies and services, baggage services for railway
passengers that is comparable to that of the airlines, or even more comprehensive such
as door-to-door services, are within a range of realistic system installation. Europeanlevel technical coordination is wished to enable comprehensive services over the
national border.
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6. RECOMMENDATIONS
From the results obtained from focus group discussions, observational trips, and
questionnaires, what has strongly emerged from all PRM groups is that there is a challenge with
respect to information and signage. This has a bearing on other design factors being considered
in the FAIR Stations project, such as crowd flow, design for emergencies, safety, security and
HFE & Design for accessibility. Ticketing (and barriers) seems a very strong area of concern for
nearly all participants, with potentially a huge impact on other areas such as crowd flow and
safety.
There is need to harmonise the solutions to the difficulties and challenges identified across the
rail services (light rail, metro, regional rail and long distance rail). The different rail services (light
rail, metro, regional and long distance) are usually linked (especially at interchanges). During a
train journey, a passenger may use one, more or all the services to reach their destination.
Therefore, solving accessibility challenges in one rail service may still retain difficulties for the
passenger who sees it as a whole journey rather than separate rail services.
As part of WP5, the difficulties and challenges identified should be translated into engineering
design requirements, then to design specifications and ultimately into design solutions. While all
the design factors in FAIR Stations are important, prioritisation should be made based on the
outcomes of the PRMs study. Base design factors should therefore be information & signage,
safety, HFE & accessibility and PTI. The others (security, climatology, baggage handling,
ticketing/barriers and design for emergencies) can be designed around these base factors.
Crowd flow should then be addressed as an overarching factor, particularly during peak times.
End to end assistance or communication is needed, as PRMs are more likely to need help in
the station, but less assistance is needed when alighting.
Challenges or difficulties were PRM-specific. For example, those that did not have to use lifts,
but could use elevators felt that the station was accessible, yet those with buggies and
wheelchair users assessed accessibility on account of how many lifts there were and the
proximity to key features such as ticket barriers and platforms.
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A.3. Script for Focus Groups
T2.3 USER NEEDS AND EXPECTATIONS FOR PRMs
Presentation of the study and participants in the FC


Presentation of the moderator, project and research methodology for the focus group: a
conversation on a particular topic: subway, train/commuter train stations;



Presentation participants (name, age, work/academic activity, kind of disability…).

The experience of traveling by subway / commuter train / trains and their stations



Note: As a proposal for the group warming up, it is advisable to put a stimulus/question from
which they choose the points that mark their experience.
Do you use rail transport, metro, commuter train, light rail or train middle/long distance? (To
the affirmative answer) Could you talk about your experience and especially regarding to
train/subway/commuter stations?
Note: The first part of the group conversation (around 15-20 minutes) should let them to
establish the framework, outstanding issues, concerns, etc., framework and different
discursive positions. From this point, pull out the rest of the topics according to the script.



Which type of rail transport do you use (train/subway/commuter and using their stations)?



What do you valuate the most when choosing the subway/commuter/train? What are the
selection criteria? (Note: check the importance they give to stations and their universal
accessibility)?
(Note: to see what they comment about when talk about access, barriers, whether they are
physical, sensory, communication, cognitive,…If not mentioned, introduce the aspect of
stations and the universal accessibility...)



How often do you use the subway/commuter train/train and their stations? Every day,
several days a week, several days a month, less frequently?



What is the reason why you travel by subway/commuter/train? Reasons: work, leisure,
shopping, tourism...



How important is universal accessibility for you when choosing a mean of transport? Have
you ever rejected travelling by train/subway/commuter because of the lack of accessibility of
their stations or, despite this problem, do you travel by trying to adapt to difficulties in the
stations?

Universal accessibility in tourism environments


Thinking in general, according to your experience and knowledge, how is the status of the
accessibility of the stations of subway/commuter/train in Spain? And, how is it in comparison
with other countries when you travel out of Spain?
(Note: Probably there will be a very large variation between cities within Spain. Let’s talk
about the heterogeneity of cities and their transports and stations: which ones stand out as
best practices and why (reference model) and which of them, from their experience, stand
out as frustrating, not accessible? Why?…).



Which accessibility issues and barriers do you find generally when you access and move
through the stations?
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Are there differences between the stations of subway, commuter train, middle/long distance
train?
(Note: firstly, let them to arise from their own problems, then, in case, consider ordering
them and reviewing them):
Access to stations
Purchase tickets and vending machines
Turnstiles
Mobility through the station (hallways, stairs, elevators)
Platforms
Access to trains
Signage
Walk-through-metal-detectors
Baggage handling

Note: Probably, according to their disability and age, they will highlight some barriers and
problems. For example, a deaf person will have different problems from others with difficulties of
mobility or a wheelchair user. What are these differences? What are the converging aspects,
the common denominator?


From all these barriers mentioned, would you consider some of them as priorities to be
improved?



How is the management in stations of other aspects such as the flow of passengers, safety
measures and security measures (terrorist attacks, pickpockets…)?



Do you find any problem or additional difficulty on peak hours?



Have you had any problem during any travel related to accessibility or lack of adaptation of
stations? What is the common solution? How is the attitude of those who work face to the
public? How is the attention and service of the staff of the stations towards the PRM
passengers?



Have you used assistance or other technical mechanisms like ramps at the stations?



What aspect about accessibility of the stations that you have used would you remark? Has
something struck you positively? Within the stations of rail transport sector, what types of
companies (metro, commuter train, middle/long distance train) do you think work better for
the universal accessibility?



Do you think that the carried out accessibility improvements are more focused to any
specific profile (of disability, like wheelchair users) or that they take into account the general
needs of disability profiles?



If you were the General Manager for Metro de Madrid, for example, which priority measures
would you carry out in order to improve the accessibility of the Metro stations?
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A.4. Questionnaire for Focus Group Discussions

Guidance Research Questions
(Focus Group Discussions/Observational Trips)
Sponsor:
The European Commission
____________________________________________________________________________
Title of EU Project:
Future Secure and Accessible Rail Stations (FAIR Stations)
____________________________________________________________________________
Title of Research Activity:
Guidance Questionnaire for Focus Group Discussion and Observational Trips on the needs,
preferences and expectations of Persons with Reduced Mobility when using Railway Stations
____________________________________________________________________________
Names of Investigators:
Emmanuel Matsika (Newcastle University) – Project Technical Coordinator
emmanuel.matsika@ncl.ac.uk
Umberto Battista (STAM) – Project Coordinator
u.battista@stamtech.com
Iván Carmona Rojo (ILUNION) – PRM Gatekeeper
icarmona@consultoria.ilunion.com
Antonio De Santiago Laporte (Metro de Madrid, MDM) – Metro Operator
antonio.desantiago@metromadrid.es
Key Words
Platform Train Interface (PTI); Crowd Flow; Persons with Reduced Mobility (PRM);
Carer/assistant; Safety; Security; Accessibility
Note: This questionnaire is intended for those people that are defined as PRMs and have used
a railway station. A designated carer/assistant could respond in behalf of a PRM participant.
Some questions are open ended. For those that have a list of choices circle your response.

PART 1: INFORMATION ABOUT YOU
1. How old are you?

_____________years

2. What is your gender
1. Male
2. Female
3. What is your occupation?
1. Employee/ Self-employed
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2. Retired Pensioner (recipient of previous social security or public administration
contributions)
3. Inability to work
4. Unemployed
5. Student
6. Pensioner (recipient of social welfare grants or social allowances, not based on
previous contributions)
7. Unpaid work (voluntary work, household chores, other unpaid work)
8. Another situation
4. What is your PRM category?
1. Blind people
2. Low vision
3. Deaf people
4. Hearing impaired
5. Wheelchair users
6. People with ambulant difficulties
7. People of small stature
8. Speech impairments
9. Users with cognitive impairments
10. People with psychosocial disability
11. Elderly people
12. Pregnant women
13. People with children
14. Foreign people
15. People with heavy or bulky luggage
16. Other limitations
PART 3: YOUR EXPERIENCE IN USING THE RAILWAY STATIONS
5. Which type of station have you used before (circle all applicable)?
1. Subway (Metro)
2. Light rail
3. Commuter train (Cercanías)
4. Middle distance train
5. Long distance train
6. How often do you use a rail station?
1. Everyday/almost everyday
2. 3-4 times a week
3. 1-2 times a week
4. 1-2 times a month
5. Less frequently
7. What is the reason for you using a rail station?
1. Work
2. Tourism
3. Leisure
4. Daily life
5. Other situations
8. When you travelled on a train, did someone assist you at anyone of the following
stages?
1. Whilst navigating around the station
Yes/No
2. Boarding
Yes/No
3. Alighting (disembarking)
Yes/No
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9. During your rail journey, did you feel safety measures are well addressed at each of
these stages?
1. Whilst navigating around the station
low (1) / medium (2) / high (3)
2. Boarding
low (1) / medium (2) / high (3)
3. Alighting (disembarking)
low (1) / medium (2) / high (3)
10. During your rail journey, did you feel security measures are well addressed at each of
these stages?
1. Whilst navigating around the station
low (1) / medium (2) / high (3)
2. Boarding
low (1) / medium (2) / high (3)
3. Alighting (disembarking)
low (1) / medium (2) / high (3)
11. During your rail journey, did you feel accessibility measures are well addressed at
each of these stages?
1. Whilst navigating around the station
low (1) / medium (2) / high (3)
2. Boarding
low (1) / medium (2) / high (3)
3. Alighting (disembarking)
low (1) / medium (2) / high (3)
12. During your rail journey, did you feel crowd flow measures are well addressed at each
of these stages?
1. Whilst navigating around the station
low (1) / medium (2) / high (3)
2. Boarding
low (1) / medium (2) / high (3)
3. Alighting (disembarking)
low (1) / medium (2) / high (3)
13. During your rail journey, did you feel the accessibility conditions of the ticketing
machines are well addressed in the stations?
1. low (1)
2. medium (2)
3. high (2)
14. When boarding or alighting a train, do you use a system or mechanism provided either
by the train operator or station manager?
1. Yes
2. No
15. If the answer to 14 is yes, what system or mechanism have you used before?
1. Hook-on ramp
2. Lift integrated to the rail vehicle
3. Lift in the platform (separate from the rail vehicle)
4. Other elements
16. Which of these station design factors are of concern to you?
1 – Least concern, 5 – Highest concern
1. Accessibility of the station
[1]
[2]
2. Safety
[1]
[2]
3. Security
[1]
[5]
4. Crowd flow
[1]
[2]
5. Accessibility conditions for Ticketing
[1]
[2]
6. Information and signage
[1]
[5]
7. Baggage handling
[1]
[2]
8. Toilet facilities
[1]
[2]
Thank you for taking part in this study
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[3]
[3]
[2]

[4]
[4]
[3]

[5]
[5]
[4]

[3]
[3]
[2]

[4]
[4]
[3]

[5]
[5]
[4]

[3]
[3]

[4]
[4]

[5]
[5]
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A.5. Diaries per profile (Observational Trips)
Foreign passenger
PROBLEMS/ BARRIERS/
COMMENTS

DID NEED HELP

Cercanías Atocha Station

When the user looked at the
map, he only saw one
line/platform to reach the
destiny. In fact, he chose
wrongly the platform
because he said the name
of the line but he didn’t
realise that was the opposite
direction.

Coped well throughout.
However, had difficulties
with signage and directions

Nuevos Ministerios
Cercanías Station

The information about next
stop is not provided inside
the train, neither audio nor in
text (even existing TVs)

STAGE
RENFE Atocha Station

Nuevos Ministerios Metro
Station

Mar de Cristal Metro Station

The information about next
stop is not provided inside
the train, neither audio nor in
text (even existing displays)

Pinar de Chamartin Metro
Station
Pinar de Chamartin Light
Rail Station

There was personnel in the
station to assist when
buying the ticket.

Ticketing

Fuente de la Mora Light Rail
Station
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Elderly passenger
STAGE

PROBLEMS/ BARRIERS/
COMMENTS

DID NEED HELP

RENFE Atocha Station

Takes her time to read the
lighting labels. The
information pass slowly.

Asked questions, in general

Cercanías Atocha Station

She needs to grab the bar to
step in and step out the train.
She is frighten due to she has
felt already twice

Nuevos Ministerios
Cercanías Station

Buying ticket machine: Not all
the options are touchable,
you have to use the arrows to
select the options. That
confused her.

Nuevos Ministerios Metro
Station

She prefer the escalators
than the lift.

Mar de Cristal Metro Station

She would change things in
the metro map in the trains:
bigger letter and more
contrast.

Pinar de Chamartin Metro
Station
Pinar de Chamartin Light Rail
Station
Fuente de la Mora Light Rail
Station
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Passenger with ambulant difficulties
STAGE

PROBLEMS/ BARRIERS/
COMMENTS

DID NEED HELP

RENFE Atocha Station

He felt confused because of
the huge size of the station

Well-travelled and trained, so
he knew the route, and used
the information boards
throughout.

Cercanías Atocha Station

The doors of the train closed
very quickly and Emmanuel
couldn’t access.

He had to ask for help
because he didn’t know
which platform/s can be used
to go to Nuevos Ministerios

Nuevos Ministerios
Cercanías Station
Nuevos Ministerios Metro
Station
He had to ask to other
passenger if that was the
proper train to Pinar de
Chamartín

Mar de Cristal Metro Station

Pinar de Chamartin Metro
Station
Pinar de Chamartin Light Rail
Station
Fuente de la Mora Light Rail
Station
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Passenger with heavy luggage
STAGE

PROBLEMS/ BARRIERS/
COMMENTS


Carries large bag (25
kg) on daily trips. In
addition a smaller
bag (10 kg) and a
back pack (6 kg).



The information in
the screen is not
clear and very
confusing, he didn’t
know which
platform/s to go.

RENFE Atocha Station

Cercanías Atocha Station



Used escalator
between levels.



Difficulties when
boarding and
alighting due to need
to left the heavy bag.

Nuevos Ministerios
Cercanías Station



Used lift only
between levels

Nuevos Ministerios Metro
Station



Used lift between
levels



Used lift between
levels

Pinar de Chamartin Metro
Station



Used escalator only
between levels

Pinar de Chamartin Light
Rail Station



Used lift only
between levels



Takes her time to find
the lift signal.



Used lift only
between levels

Mar de Cristal Metro Station

Fuente de la Mora Light Rail
Station
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He had to ask a security
assistant the platform
where he had to go.
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Elderly passenger with stick
STAGE

RENFE Atocha Station

Cercanías Atocha Station

PROBLEMS/ BARRIERS/
COMMENTS


Ticket machine: The
publicity that appears
in the screen bothers
him.



Used both lifts and
escalators throughout
the route as
convenient.



Used escalator
between levels



Concerned about
boarding and alighting

Nuevos Ministerios
Cercanías Station

Once he step out the train he
doesn´t find the labels to go to
Metro (there are very small
and not in that part of the
platform)

Nuevos Ministerios Metro
Station

The map in the trains has a
very small letter to him.

Mar de Cristal Metro Station
Pinar de Chamartin Metro
Station
Pinar de Chamartin Light
Rail Station
Fuente de la Mora Light Rail
Station
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Passenger with a buggy
STAGE

PROBLEMS/ BARRIERS/
COMMENTS


She didn´t know about
the existence of an
accessible train.
Should be better
signalized.



Used lift only between
levels



Used lift only between
levels



Care needed when
boarding due to gap
and height difference
at PTI.



Takes her time to find
the lift signal.



Used lift only between
levels



Used lift only between
levels



Used lift only between
levels



The baby carriage
doesn’t pass through a
normal double door.
She has to use the
wider one (there is just
one).



Used lift only between
levels

Pinar de Chamartin Light Rail
Station



Used lift only between
levels

Fuente de la Mora Light Rail
Station



Used lift only between
levels

RENFE Atocha Station

Cercanías Atocha Station

Nuevos Ministerios
Cercanías Station
Nuevos Ministerios Metro
Station
Mar de Cristal Metro Station

Pinar de Chamartin Metro
Station
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Passenger on wheelchair
STAGE

RENFE Atocha Station

Cercanías Atocha Station

PROBLEMS/ BARRIERS/
COMMENTS


Ticket machine: Difficulties
to pay with notes. The slot
is too high and the notes
tend to get fold.



Can´t pass through the
normal double door (too
narrow). Has to use the
wider one.



Has to go about 250 m to
reach the lifts, from the
ticket barrier. Then about
150m backwards on the
platform level to get on the
train. There are at the
other edge of the station.



Lack of information for
accessible doors and
accessible trains.



He lost a train due to not
all the doors are
accessible.



Impossible for him to put
the seat belt.



There is no information
inside the train about the
stops left.



Once he reaches the
destination, he can´t go
out from the train because
a big step-gap between
train and platform. Tries to
speak through the
intercom and nobody
answer. The button with
the “wheelchair” doesn´t
work. Eventually he loses
the stop and has to
continue to other station to
go out of the train.



The train to come back to
the former station has no
intercom.



He stops in a nonaccessible platform, no
lifts- He needs help (two
people pushed the wheel
chair to save the step to
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Uses the mobile phone to
check the route.
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STAGE

PROBLEMS/ BARRIERS/
COMMENTS

DID NEED HELP

enter in the train.


The train is crowded and
the wheel-chair spot is
occupied by people
without disabilities.

Nuevos Ministerios
Cercanías Station

There was a step/difference
of about 20 cm between the
platform and the train floor.

Nuevos Ministerios Metro
Station

The is no ramp to enter in the
train, but he access without
problem.

Mar de Cristal Metro Station

Some areas did not have WiFi connection, and therefore it
was harder to navigate.

Pinar de Chamartin Metro
Station

He doesn´t use the
wheelchair spot due to the
hung-bars. The space is
narrow to manoeuvre.

The metro driver offer him
help in case he needed. He
didn´t.

Pinar de Chamartin Light Rail
Station
Fuente de la Mora Light Rail
Station

NB:


A manual wheelchair would struggle to over most ramps encountered during the
changeovers.



Only one out the six platforms at the Ceracanias Atocha station has a corresponding
step free platform at Nuevos Ministerios.
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Passenger with psychosocial disability
STAGE

PROBLEMS/ BARRIERS/
COMMENTS

RENFE Atocha Station

Used lifts and escalators
throughput as conveniently
needed.


Cercanías Atocha Station

She didn’t know which
platform to take, she
wasn’t able to find it using
the signage and
information of the maps.



Size of signage smaller
than in metro systems.
And with bad contrast.



Signage too high above
eye level.

Nuevos Ministerios Cercanías
Station
Nuevos Ministerios Metro
Station
Mar de Cristal Metro Station
Pinar de Chamartin Metro
Station

There wasn’t audio
information inside the train to
announce next station

Pinar de Chamartin Light Rail
Station
Fuente de la Mora Light Rail
Station

There wasn’t audio
information inside the train to
announce next station
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She had to ask for help
from a couple of workers



Used Google maps to
know which platform to
stand on for the
appropriate train
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Speech Impairment (Dump) Passenger
STAGE

PROBLEMS/ BARRIERS/
COMMENTS

RENFE Atocha Station

Cercanías Atocha Station

Used escalators and/or lifts
as convenient

Nuevos Ministerios
Cercanías Station
Nuevos Ministerios Metro
Station
Mar de Cristal Metro Station
Pinar de Chamartin Metro
Station
Pinar de Chamartin Light
Rail Station

Stairs not lift

Fuente de la Mora Light Rail
Station

Stairs not lift
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DID NEED HELP


Asked for a metro map to
use as a guiding tool



Travelled with a sign
language assistant
throughout the trip
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Passenger with low vision
STAGE

PROBLEMS/ BARRIERS/
COMMENTS

RENFE Atocha Station

The signage and panels are
so high positioned that she
wasn’t able to read the texts.

Cercanías Atocha Station

Used lifts and escalators
throughput as conveniently
needed.

Nuevos Ministerios
Cercanías Station
Nuevos Ministerios Metro
Station
Mar de Cristal Metro Station
Pinar de Chamartin Metro
Station

There wasn’t audio
information inside the train to
announce next station

Pinar de Chamartin Light Rail
Station
Fuente de la Mora Light Rail
Station

There wasn’t audio
information inside the train to
announce next station
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DID NEED HELP
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Deaf passenger
STAGE

PROBLEMS/ BARRIERS/
COMMENTS

DID NEED HELP

The user is very confused
about where to go and the
proper platform

The user asked several times
to the personal and other
passengers to confirm the
platform

RENFE Atocha Station

Cercanías Atocha Station

Nuevos Ministerios
Cercanías Station

Nuevos Ministerios Metro
Station

The user has hard problems
with yellow telephones in the
stations since they work only
“talking” but not by text or
video conference

Mar de Cristal Metro Station

All passengers had to
evacuate the train, but this
message was given only by
the speakers, so the user
didn’t know what happened
and what to do.

Pinar de Chamartin Metro
Station
Pinar de Chamartin Light Rail
Station
Fuente de la Mora Light Rail
Station
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Blind passenger
STAGE

PROBLEMS/ BARRIERS/
COMMENTS

RENFE Atocha Station

Used blind person stick

DID NEED HELP

Cercanías Atocha Station

The user asked for help to
the personal of the station
who brought her to the train

Nuevos Ministerios
Cercanías Station

The user took long time to
find other passenger to bring
her to the exit since there
was no personal to assist her

Nuevos Ministerios Metro
Station

The security employees and
personal of the station saw
her but didn’t offer help

She had to ask other
passenger to go the platform.
One able person also got lost
together with the blind
person, due to difficulties in
signage and information.

Mar de Cristal Metro Station

Used a smartphone App to
know the next station since
there was

She had to ask to several
passengers who addressed
her wrongly until one
passenger who brought her
to the right platform.

Had problems navigating

A security personnel helped
from the metro barrier,
through the lifts to boarding
the light rail train.

Pinar de Chamartin Metro
Station
Pinar de Chamartin Light Rail
Station
Fuente de la Mora Light Rail
Station
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Hard of hearing passenger
PROBLEMS/ BARRIERS/
COMMENTS

DID NEED HELP

Cercanías Atocha Station

The glass between the
Customer and Clerk when
asking for information at
customer information office
makes difficult communication
and lip reading

Yes, she asked to security
staff (not to workers of
customer information office)

Nuevos Ministerios Cercanías
Station

She has to be careful because
of the magnet of her cochlear
implant get stuck to the metal
grab pole.

Nuevos Ministerios Metro
Station

She is scared of the gap
between the train and station
because she once dropped
her cochlear implant into there
and was very dangerous and
difficult to extract it.

Mar de Cristal Metro Station

The train stopped suddenly
and people leave the coach.
She was scared because the
speaker voice is not audible
for her and no other signals
alerted her about what was
happening

Pinar de Chamartin Metro
Station

People doesn’t realize that
she is hard hearing and is
very impolite to her when she
doesn’t mover when is
collapsing to other passenger

STAGE
RENFE Atocha Station

Pinar de Chamartin Light Rail
Station
Fuente de la Mora Light Rail
Station
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She needed to ask other
passengers or followed them,
imitating their actions, without
knowing what actually
happened
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Passenger of small stature
STAGE

PROBLEMS/ BARRIERS/
COMMENTS

RENFE Atocha Station

In the past she faced
problems to check the
transport card in the entrance
because of the height of the
scanner. Very tall for her.

Cercanías Atocha Station

Escalators steps are really
high to her, not normal stairs
but the electronic ones.

Nuevos Ministerios Cercanías
Station

Gap between train and
platform is really big and tall.

Nuevos Ministerios Metro
Station

The ticket machine is almost
not accessible for her. Slots
for credits cards and coins are
very high for her. She needed
to use one special ticket
machine with low height that
is only available to credit
cards.

Mar de Cristal Metro Station

Leaning metal benches at the
platform are useless for her,
too high.

DID NEED HELP

Pinar de Chamartin Metro
Station

Pinar de Chamartin Light Rail
Station

Slots for credit cards and
coins at Automatic Ticket
machines are too high for her.

Fuente de la Mora Light Rail
Station
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Yes, she needed help and
also to communicate with
station staff, but interphone is
too high for her, finally she
solved these situation asking
to other people or waiting to
spot any member of customer
service.
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Pregnant women
STAGE

PROBLEMS/ BARRIERS/
COMMENTS

DID NEED HELP

RENFE Atocha Station

Did not rush or run for train

Wanted to get a seat on the
train, throughout

Cercanías Atocha Station

 Prefers more universal
signage (e.g. red means
warning)
 Did not rush or run for train

Nuevos Ministerios Cercanías
Station
Nuevos Ministerios Metro
Station
Mar de Cristal Metro Station
Pinar de Chamartin Metro
Station
Pinar de Chamartin Light Rail
Station

Stairs not lift

Fuente de la Mora Light Rail
Station

Stairs not lift
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A.6. Post Observational Trip Questionnaire

Guidance Research Questions
(Observational Trips)

Sponsor:
The European Commission
____________________________________________________________________________
Title of EU Project:
Future Secure and Accessible Rail Stations (FAIR Stations)
____________________________________________________________________________
Title of Research Activity:
Guidance Questionnaire for Focus Group Discussion and Observational Trips on the needs,
preferences and expectations of Persons with Reduced Mobility when using Railway Stations
____________________________________________________________________________
Names of Investigators:
Emmanuel Matsika (Universidad de Newcastle) – Coordinador Técnico del Projecto
emmanuel.matsika@ncl.ac.uk
Umberto Battista (STAM) –Coordinador del Proyecto
u.battista@stamtech.com
Iván Carmona (ILUNION) – Coordinador de la investigación con usuarios PRM
icarmona@consultoria.ilunion.com
Antonio De Santiago Laporte (Metro de Madrid, MDM) – Operador de Metro
antonio.desantiago@metromadrid.es
Helmut Lemmerer (Universidad de Technología de Viena) – Coordinador paquete de trabajo 2
helmut.lemmerer@tuwien.ac.at

Key Words
Platform Train Interface (PTI); Crowd Flow; Persons with Reduced Mobility (PRM);
Carer/assistant; Safety; Security; Accessibility
Note: This questionnaire is intended for those people that are defined as PRMs and have used
a railway station. A designated carer/assistant could respond in behalf of a PRM participant.
Some questions are open ended. For those that have a list of choices circle your response.
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TRIP DIARIES
PROBLEMS/ BARRIERS/
COMMENTS

STAGE

DID NEED HELP

RENFE Atocha Station
Cercanías Atocha Station
Nuevos Ministerios
Cercanías Station
Nuevos Ministerios Metro
Station
Mar de Cristal Metro Station
Pinar de Chamartin Metro
Station
Pinar de Chamartin Light
Rail Station
Fuente de la Mora Light Rail
Station
PART 1: INFORMATION ABOUT YOU
17. How old are you?

_____________years

18. What is your gender
1. Male
2. Female
19. What is your occupation?
9. Employee/ Self-employed
10. Retired Pensioner (recipient of previous social security or public administration
contributions)
11. Inability to work
12. Unemployed
13. Student
14. Pensioner (recipient of social welfare grants or social allowances, not based on
previous contributions)
15. Unpaid work (voluntary work, household chores, other unpaid work)
16. Another situation
20. What is your PRM category?
1. Wheelchair users
2. People with ambulant difficulties
3. People of small stature
4. Elderly people
5. People with children
6. People with heavy or bulky luggage
7. Pregnant women
8. Blind people
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9. Visually impaired
10. Deaf people
11. Hearing impaired
12. Foreign people
13. Speech impairments
14. Users with intellectual disabilities
15. People with psychosocial disability
16. Other (state): ________________________
PART 2: YOUR EXPERIENCE IN USING THE RAILWAY STATIONS
21. Which type of station have you used during the trip?
1. Subway (Metro)
2. Light rail
3. Commuter train (Cercanías)
4. Middle distance train
5. Long distance train
22. When you travelled on the train, did someone assist you at anyone of the following
stages?
1. Whilst navigating around the station
Yes (1)/ No (2)
2. Boarding
Yes (1)/ No (2)
3. Alighting (disembarking)
Yes (1)/ No (2)
23. During the trip, did you feel safety measures are well addressed at each of these
stages?
1. Whilst navigating around the station
low (1) / medium (2) / high (3)
2. Boarding
low (1) / medium (2) / high (3)
3. Alighting (disembarking)
low (1) / medium (2) / high (3)
24. During the trip, did you feel security measures
stages?
1. Whilst navigating around the station
2. Boarding
3. Alighting (disembarking)

are well addressed at each of these
low (1) / medium (2) / high (3)
low (1) / medium (2) / high (3)
low (1) / medium (2) / high (3)

25. During the trip, did you feel accessibility measures are well addressed at each of these
stages?
1. Whilst navigating around the station
low (1) / medium (2) / high (3)
2. Boarding
low (1) / medium (2) / high (3)
3. Alighting (disembarking)
low (1) / medium (2) / high (3)
26. During the trip, did you feel crowd flow measures are well addressed at each of these
stages?
1. Whilst navigating around the station
low (1) / medium (2) / high (3)
2. Boarding
low (1) / medium (2) / high (3)
3. Alighting (disembarking)
low (1) / medium (2) / high (3)
27. During the trip, did you feel the accessibility conditions of the ticketing machines are
well addressed in the stations?
1. low (1)
2. medium (2)
3. high (2)
28. When boarding or alighting the train, do you use a system or mechanism provided either
by the train operator or station manager?
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1. Yes
2. No
29. If the answer to 14 is yes, what system or mechanism have you used before?
1. Hook-on ramp
2. Lift integrated to the rail vehicle
3. Lift in the platform (separate from the rail vehicle)
4. Others
30. Which of these station design factors are of concern to you?
1 – Least concern, 5 – Highest concern
1. Accessibility of the station
[1]
[2]
2. Safety
[1]
[2]
3. Security
[1]
[5]
4. Crowd flow
[1]
[2]
5. Accessibility conditions for Ticketing
[1]
[2]
6. Information and signage
[1]
[5]
7. Baggage handling
[1]
[2]
8. Toilet facilities
[1]
[2]
Thank you for taking part in this study
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[3]
[3]
[2]

[4]
[4]
[3]

[5]
[5]
[4]

[3]
[3]
[2]

[4]
[4]
[3]

[5]
[5]
[4]

[3]
[3]

[4]
[4]

[5]
[5]

