
sustainability

Article

Information as the First Attribute of Accessibility:
A Method for Assessing the Information Provided
by Urban Rail Systems to Tourists with
Reduced Mobility

Amanda Fernandes Ferreira 1,2,* , Yuka Akasaka 3, Mirian Greiner de Oliveira Pinheiro 2 and
S. K. Jason Chang 1

1 Department of Civil Engineering, National Taiwan University, Taipei 10617, Taiwan; skchang@ntu.edu.tw
2 Department of Transportation Engineering, Federal Center for Technological Education of Minas Gerais,

Belo Horizonte 30421-169, Brazil; mirian.greiner18@gmail.com
3 Independent Researcher, Rio de Janeiro 20000-000, Brazil; yuka.akasaka@gmail.com
* Correspondence: amandafernandes17@yahoo.com.br

Received: 15 November 2020; Accepted: 4 December 2020; Published: 6 December 2020
����������
�������

Abstract: It is estimated that more than one billion people worldwide have some form of disability,
and that number is expected to rise as the population ages. A lack of accessible transport can
represent a challenge to commuting citizens and it can also inhibit tourists with reduced mobility.
Online information about accessibility is the first point of contact that tourists have with their
destination and it should therefore be considered an attribute of accessibility. In that context, this
paper aims to: (a) propose a method for classifying the information about accessibility provided by the
official websites of public transport systems; and (b) present and discuss the results of the application
of the method to the official websites of 212 urban rail systems around the world. The results suggest
that, despite it being the first indication of destination accessibility, many cities do not provide or
provide unclear or insufficient information for tourists with reduced mobility on their official websites.
Moreover, few official websites provide information on accessibility around stations or in the case of
transfers. This novel method proved to be suitable for classifying the websites, as well as identifying
aspects of the information provision that can be improved.

Keywords: information about accessibility; information provision; accessible tourism; inclusive
mobility; website evaluation

1. Introduction

The advent of Information and Communications Technology (ICT) has significantly changed
the way people, organizations and governments communicate, interact, work and do business [1,2].
The increasing use of ICT has caused a revolution in many sectors worldwide. The tourism industry,
which is one of the world’s leading economic sectors, having contributed 10.3% of the world’s total
Gross Domestic Product in 2019 [3], is one of the industries that has been profoundly affected by the
ICT [4].

The use of ICT and the popularization of access to the internet has affected tourist destination
competitiveness [4–6], marketing and performance tracking [5], and has also entailed significant
transformations in the way tourists behave when choosing a destination [4,5,7]. The possibility of
accessing information remotely and continuously has helped to stimulate new demands for tourism.
Furthermore, ICT has proven to be a valuable tool to identify the particular needs and interests of
different groups of tourists. A better understanding of the demands and preferences of these groups
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can help to improve destination marketing and personalization of the services provided. One of the
growing segments that have specific requirements comprises people with reduced mobility; those with
disabilities and the elderly [5,8].

Globally, it is estimated that over one billion people have some form of disability. That is equivalent
to around 15% of the world population, and the number is expected to increase, reaching 1.2 billion
people by 2050 [9]. Considering only individuals with a type of disability that affects walking, leading
to the need for a wheelchair, the estimate shows that there are 130 million people in this situation,
which represents 1.85% of the world population [10]. Furthermore, the aging of the population is a
well-known trend that is occurring faster than ever before, which is evident in almost every country
and can be directly correlated with the increase in the population with disabilities [11–13].

The World Health Organization estimates that by 2050, 2 billion people will be over 60 years
old, of which 434 million will be 80 years old or older. The increased life expectancy brings several
opportunities for individuals, their families and society. However, there is not enough evidence
that this longevity is accompanied by improved health status when compared with the previous
generation [11]. In fact, according to the United Nations [14], 46% of the population over 60 years old
has a disability, of which 250 million have a disability that is classified as moderate or severe [15].

In this context, it is possible to say that, if on the one hand, the aging process represents an
increase in the population with disabilities, on the other hand, the lost mobility does not impede
this population from leading an active life as, notably, this segment often has no time or budget
constraints [16,17]. Thus, the increase in life expectancy boosts the niche market for senior tourism [15].
Nevertheless, the growing demand of this group for tourism represents a challenge for the industry,
as older individuals must, at some point, experience declining mobility [18]. This scenario has led the
tourism sector to rethink its services to provide accessible destination options [16], not only to meet the
rising demand from this emerging segment but also to be aligned with the idea of sustainable tourism
development [19], which is constantly emphasized nowadays [20–22].

Social sustainability is one of the three pillars of sustainable development and, despite often being
neglected [19,23], it is fundamental to the maintaining of sustainable development as a whole [23].
The inclusion of people with reduced mobility in all spheres of society is essential to guarantee social
sustainability. It is also an important aspect to be considered by public authorities, as it can do more
than just contribute to the social development of a destination. It can also boost the economy and help
to overcome poverty and inequalities [17].

It is well known that tourism is an activity that can strongly contribute to regional economic
growth, as it is responsible for the creation of numerous direct and indirect jobs in related areas such as
accommodation, retailing, attractions and transport [3,17]. It also contributes to individual physical
and mental well-being [19,24]. Consequently, as part of society, people with reduced mobility should
not have their right to engage in tourist activities limited due to lack of accessibility. So, the inclusion
of people with reduced mobility should be an essential part of sustainable development. What is more,
facilitating the access of this group to tourism should be considered a prerequisite for the sustainability
of tourism itself [19,25]. That being the case, the accessibility of the services provided, as well as of the
destinations themselves, should be an inherent part of any tourism policy and strategy [17,19].

In spite of the understanding that the inclusion of people with reduced mobility is an essential
part of sustainable development, this group still encounters countless challenges to participate in
daily activities, due to the absence or insufficiency of accessible infrastructure. The lack of accessible
transport, for example, can impose barriers against access to basic needs such as education, healthcare,
employment and leisure [26,27]. Thus, the existence of accessible transport options, especially public
ones, ends up being a primary element for cities that aim to ensure equity of access and guarantee the
fundamental human right to personal mobility [28,29].

Transportation is a significant part of tourism and it is one of the primary elements considered
when choosing or rejecting a destination [15,30,31]. Studies show that transport has a strict correlation
not only with the attractiveness of the destination but also with the satisfaction of the tourists [31–33].
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It is worth noting that some modes of transport are more tourist-friendly than others. Rail systems
are a popular means and a high capacity option for the transportation of citizens and tourists within
urban centers and they are usually preferred by tourists [34,35]. This preference may be explained by
the fact that this kind of system has fixed routes, which makes it unnecessary to have any previous
specific knowledge or communication/negotiation abilities to deal with the system, the area or the local
language. Consequently, tourists generally find this type of public transport more convenient, as it is
physically easier to use and psychologically less challenging than buses and other modes, in which
some interaction may be required and where the risk of making mistakes is greater [34,35].

The provision of information is well known to be an essential part of the transport services and
bear close relation to the traveler’s perception of quality and convenience and singled out as one of the
main attributes of service quality in some cases [36–39]. Availability of information about accessibility
is a major factor that also affects the tourist destination selection of travelers with disabilities [40–43].
One might even say that the provision of information itself is a precondition for tourism by people
with reduced mobility, as the scarcity of information can represent a barrier when they are planning
their trips [30,41,44].

However, even though the potential of accessible tourism has been recognized [40,43,45], there
are still many issues to be overcome. The provision of information is one of them. Studies show that
in spite of its importance, information about accessibility provided by the service operators at the
tourist destinations is still insufficient and unreliable, even when it comes to official websites, which,
in theory, should be the most reliable source of information available [41,46,47]. In fact, official websites
should serve as a model for private sector websites [8], which is why they should be considered as
a benchmark.

On that basis, studies that investigate the availability of information about accessibility in public
transport systems are important and urgent, as they can help to raise awareness about the topic and also
provide support that future researchers can lean on for further studies. Moreover, acknowledgment of
the current status of the quality of the information that is provided by official websites can help the
operators of those systems to rethink the way they present the information. What is more, a method that
assists in this evaluation can serve as a tool to identify the issues and implement some improvements.

In that context and considering the importance of the topic, this paper aims to: (a) propose
a method to access and classify the information about accessibility that is provided by the official
websites of the public transport systems; and (b) present and discuss the results of the application of
the method to the official websites of the world’s 212 existing urban rail systems.

The results of this study indicate that, despite it being the first indication of destination accessibility,
many cities do not provide any information or provide unclear or incomplete information on their
official websites for tourists with reduced mobility. Moreover, few official websites provide information
on accessibility around the stations or about accessibility in the case of transfers. The lack of information
about accessibility has shown itself to be a global issue, present on all the continents and in countries with
different levels of development, though especially noticeable among the developing ones. The method
has proven to be a useful and viable tool to assess and classify the websites according to the information
about accessibility that they provide. It has also shown itself to be suitable for assisting governments
and service providers to identify aspects of the websites that can potentially be adjusted to improve
the provision of information.

2. Literature Review

Accessibility is a concept that, although widely used in several areas, cannot be easily defined.
This is because the concept embraces numerous meanings. Broadly, it refers to the access to physical
environments, goods, information or even to services and activities at micro, meso or macro levels [48].
Broadly, accessibility can be understood as the potential to access opportunities [49]. Additionally,
the term is commonly used to denote the attributes of virtual or physical environments, services,
facilities or spaces that can be accessed, understood and with which it is possible to interact, regardless
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of personal abilities or disabilities. It also alludes to national or international technical standards for the
design and construction of virtual or physical environments and services that are accessible to all [50].

In transport, the term “accessibility” is commonly used to describe how easily one can reach
a destination, so it is both an indicator of transport performance and of land use [26,51]. Indeed,
accessibility is the final goal of most transport activity [49]. Moreover, the term is also commonly used
in the transport field to refer to access by people with disabilities to transport services and facilities,
which includes all elements of the journey [50].

As previously mentioned, information provision is a key element of transport [50] and is closely
related to the perception of service quality [37,38,52]. The provision of information about public
transport is even more valued by tourists than it is by residents [53–55]. This can be explained by the
fact that tourists often have no familiarity with the destination, which can make the use of the public
transport system and getting around the city challenging [34,35,55].

The availability and quality of transport-related information are even more valuable for people
with reduced mobility, as they are fundamental to enable trip planning [56] and independent travel [57].
In fact, the information about accessibility has been pointed out as being as important as the accessible
infrastructure itself [5,47,58]. However, problems regarding the provision of information have been
pointed out as one of the major barriers to tourism by people with reduced mobility [8,41,44,47,59,60].
Indeed, if this information is absent, the tourist with reduced mobility will likely choose another
destination. Therefore, the availability of information about destination accessibility is a key element
to expand tourism opportunities for people with reduced mobility [47,61]. In essence, one can say
that the information about accessibility can be considered the first attribute of the accessibility of a
destination, since, without it, the potential tourists will not even get past the trip planning phase.

As stated earlier, the advent of Information and Communications Technology has changed the
tourism industry and the way tourists search for and access information [4,5,7]. Notably, the internet
has become the main location where most of the interaction and communications related to tourism
occurs [8,46,62]. In this context, websites have become the main source of information for tourists [8,63].
Even so, there is still an evident lack of information about accessibility on the websites, regardless of
whether they are managed by the public or private sector [8,46,61]. As an effective website has been
proven to be an essential tool for conserving and strengthening the relationship with the prospective
tourists, as well as attracting new market segments [64], the tourism industry needs to focus on
inclusion, providing a web environment that is convenient and that addresses the specific needs of all
the different tourist segments [4,5,65].

In this context, some studies that discuss and assess the provision of information regarding
accessibility have emerged. Westerheim et al. [66] investigate how people with mobility constraints
assess information about accessibility at transport terminals. Their study proposes a unified set of
information about accessibility at terminals. The authors discuss the importance of providing as
detailed information as possible and how the availability of information can affect travel planning.
However, the study focuses on information provided at the terminals (in loco) and did not consider
the information provided online.

Eichhorn et al. [47] investigate whether tourist information accessibility schemes meet the
informational needs of persons with disabilities. Surveys were used to obtain the results. Five main
requirements of this group were identified, as follows: information richness and reliability, the suitability
of information sources, the communication tools and customer-oriented services. The results showed
that the information is still disjointed and lacks geographical reach. Although this research contributes
to the understanding of specific demands for information that people with disabilities have, it only
focuses on the information schemes, without considering the provision of information on other websites,
such as the public transport ones.

Darcy [27], discusses the preferences of people with disabilities regarding the provision of
information about accessible accommodation. However, instead of evaluating the available information,
four information formats were presented and a group of respondents was asked to choose their favorite
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format. The formats presented were: (1) AAA tourism access icons; (2) textual presentation; (3) textual
and spatial presentation; and (4) textual, spatial and digital photography, of which the fourth one was
the preferred option.

Similarly, Buhalis and Michopoulou [5] conducted a qualitative study to understand the
requirements and needs of the accessible market. The study found that, besides the accessibility of the
physical environment, the information about accessibility and accessible information online is also
necessary for this group of travelers. The authors emphasize that ICT technology could enable the
destination to comply with these demands. Although the research indicates that destinations should
provide detailed, accurate, comprehensive and personalized information to facilitate travel, it does not
discuss in detail how to evaluate whether the information provided online is satisfactorily fulfilling
those requirements.

Michopoulou and Buhalis [43] conducted group meetings and interviews with people with
disabilities, to understand their informational needs. A prototype website was created incorporating
these requirements and the volunteers were asked to perform some given tasks, so as to identify
possible issues. Technical challenges to satisfy these information needs were also discussed. The results
showed that: (1) an absolutely minimal prerequisite; (2) the destination’s accessible paths; and (3) a
door-to-door access map, are the most important requisites for users with disabilities when planning a
trip. This study presents some valuable outcomes, but it did not discuss the provision of information
regarding transport accessibility, even though, as previously mentioned, that is essential for tourism.

May et al. [57] evaluate and compare the responses of two groups of people with mobility
limitations to a crowd-sourced travel information mashup. The participants were asked to complete
some given tasks at a designated website and then to classify the Information Quality and Cognitive
Authority, by means of a Likert scale. The study pointed out a number of requirements for the
provision of information about accessibility for people with mobility limitations. However, even
though this study focuses on the provision of information about accessibility to transport, it does
not consider the information provided by official sources and does not discuss the level of detail in
which the information is provided, as the study subject is restricted to the crowd-sourced map-based
mashup concept.

Porto et al. [44] proposed a Tourism Accessibility Index (TAI) to evaluate: (1) website information
availability; (2) accessibility at the destination; and (3) tourist ability to participate in the destination’s
main tourist activity. In this study, the authors investigate the availability of information about
accessibility at official and non-official websites, but their data collection did not consider the quality
of the information provided or any details about the information. The provision of information was
collected based on a “yes” or “no” criterion.

Finally, in a more recent study, Rebernik et al. [67] designed the Disability Inclusion Evaluation
Tool (DIETool) and the Disability Inclusion Performance Index (DIPI) to evaluate and monitor the
accessibility and disability inclusion performance of cities. This tool consists of a set of indicators that
converts the city features into a performance score. Various aspects of city life were evaluated, including
transport and urban mobility. Within this range of assessment, there is an indicator of “accessible
information and communication about transport”. Nevertheless, despite offering a comprehensive
and valuable tool to assess the inclusion performance of the cities, this research does not cover the
details of the online provision of information about accessibility.

Given this background, one can see that, in spite of the importance and urgency of the topic, there
is still only a limited number of studies published in academic journals that address the provision of
information about accessibility to public transport systems on official websites. Moreover, there is no
study that proposes a method to collect this kind of data, with details, and classify the websites, as we
propose in this paper.
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3. Materials and Methods

The methodology of this study comprises five steps, as follows: (1) literature review; (2) proposed
classification method; (3) Method application: data collection and processing; (4) Results and analysis;
and (5) Discussion (see Figure 1).
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3.1. First Step: Literature Review

First of all, we performed a literature review at two of the most recognized academic databases and
search engines available, namely: Science Direct [68] and Google Scholar [69]. The search keywords
included (but were not limited to) terms such as (1) ICT/tourism; (2) accessible tourism; (3) transport
and accessibility; (4) information and tourism; (5) information about accessibility; (6) ICT and accessible
tourism; and (7) web evaluation. These terms were used alone and combined, so as to find suitable
references. Through this review, we could see that studies that correlate ICT, transport, accessibility and
website information quality and evaluation are scarce, especially when it comes to indexed research
papers. As detailed in the previous section, even among similar studies there is not one that proposes
a method to evaluate the information about accessibility provided by transport system websites, as we
intend to do in this research.

3.2. Second Step: Proposed Classification Method

Bearing in mind the aspects that we found in the literature review to be relevant for users seeking
information at a service provider website and also considering the information about accessibility that
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is known to be essential for people with reduced mobility, we proposed ten indicators. These indicators
can be divided into three main groups, according to the terminology commonly used for website
quality/performance evaluation, as can be seen in Table 1.

Table 1. Proposed indicators (model inputs) by type.

Indicator Group Indicator

1. Findability
1.1. Can the website be found using a free search engine?
1.2. Does the website have an English version?
1.3. Can the website be translated using a free translation tool?

2. Navigability

2.1. Is the accessibility addressed on the first page of the website?
2.2. Is the accessibility addressed in other sections of the website?
2.3. Can the accessibility status be identified through symbols?
2.4. Can the accessibility status be identified on the official map?

3. Content quality
3.1. Is the accessibility status of each station provided?
3.2. Is the location of the accessible entrances/exits provided?
3.3. Is the accessibility status of the surroundings or for transfers provided?

The indicators proposed can be grouped into three types: (1) indicators of findability; (2) indicators
of navigability; and (3) indicators of content quality. These factors are typically used as attributes
for web-quality/performance evaluation. However, it is important to mention that these terms are
often not precisely defined in the literature and, in many cases, the distinction between one term and
another is not clear-cut or there is overlapping to some degree between one or more of the terms.
In fact, the definition of web quality itself and which attributes comprise this concept vary greatly in
the literature [70,71]. For this study, we used the definition that appears to have a better fit with our
indicators, as will be explained below.

The first group of indicators refers to the findability of the websites. The term findability expresses
how easy is to find the website and to access its content. Practically speaking, findability is an attribute
of the website’s usability and denotes how easily the website can be found in an internet browser
search [72] and how easily the user can access the information on the website [73,74].

For this study, we proposed three indicators of this group. These indicators were used to evaluate
the possibility to access the website and its content in the most basic sense. The aim of each one was:
(1.1) to find and access the website itself; (1.2) to access the content of the website directly in English;
and (2.3) to access the content provided in the original language, using a free-translation tool to convert
the content to English.

The significance of finding the website with a free search engine relies on the fact that the vast
majority of internet searches are made using such a resource [72]. In the meantime, the choice to
evaluate the possibility of accessing information in English was guided by the fact that this language is
considered dominant at all levels of activity [75]. It is also well known to be the international language
of tourism [75,76]. However, it is worth mentioning here that, even though for domestic tourists the
provision of information in English may not be relevant, for foreign tourists the possibility of accessing
the information in a widely recognized language is a precondition to accessing the information itself.
Thus, we chose to keep the focus on foreign tourists, because we consider that, if they are covered,
domestic tourists will probably also be, since, in general, the information provided in the local language
tends to be more complete than that provided in another language.

The second group of indicators relates to the navigability of the website. The term navigability is
applied to designate the usability and ease of use that a website design should offer to its users [69]. It refers
to how the design of the website actually helps the user to find the required information [63,71,77,78].
In our study, the indicators of this group were used to assess the ease of finding information about
accessibility at the website. We suggested four indicators for this group. The goal of each one of the
indicators was: (2.1) to identify the existence of information about accessibility on the first page of the
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website; (2.2) to detect the existence of information about accessibility in other sections of the website;
(2.3) to recognize whether information can be accessed through symbols; and (2.4) to examine whether
the information about accessibility can be found on the system’s official map.

The first page of a website is the most consistent part of the website and it is the one that users
generally rely upon when searching for information [63]. For this reason, it is important to investigate
whether the information can be easily found on the website homepage or if it is necessary to go
through other sections to search for it. In this respect, these indicators are pertinent because they
can give us an idea about the design of the website itself or about the importance that was given
to the information about accessibility. The absence of organized information, following a logical
structure and/or using graphical elements that can intensify information assimilation and support user
understanding, can compromise the user’s navigation satisfaction [79].

Finally, the indicators of content quality reveal how detailed the information provided by a website
is. The term content quality is mostly used in the literature to denote the extent to which the website
is considered to be informative [77]. It expresses the importance of the information provided by the
website [71]. The indicators of content quality helped us to judge the level of detail of the information
about accessibility that is provided by the website. Three indicators were listed in this group. The main
objective of each one of them was: (3.1) to check if there was information about accessibility at the
station; (3.2) to verify whether the location of the accessible entrances/exits was provided; and (3.3) to
ascertain whether any information about the accessibility of the station’s surroundings (walkways,
crosswalks, parking lots) and transfers (integrated transit lines, shuttle services, nearby bus stations)
was made available.

The level of detail in which the information about accessibility is provided is important, as people
with reduced mobility require specific and detailed information when they are planning their
trips [43,80,81]. Detailed information makes it possible for the travelers to evaluate whether the
accessibility that the system provides is enough to meet their specific needs [66]. The more tailored
the information, the better the users will be able to make their own judgments about a destination,
considering their particular mobility limitations [57].

As can be seen by our indicator selection, we did not consider the accessibility of the website
design or whether there were assistive technologies. The accessibility of the information itself and of
the website have been addressed in many studies [8,82–86], which can be checked for further details.
In this study, we only considered the provision of information about physical accessibility, in other
words, if the information is available and can be found by a person that has reduced mobility but can
access the website regardless of the existence of any specific assistive tool. Based on the indicators, five
outputs were proposed (Table 2).

As can be seen in Table 2, the method has five possible outputs. These outputs express the quality
of the information about accessibility that is provided by the websites, varying from the worst, (1) No
information, to the best, (5) Information per station with some detail of accessible surroundings or
transfers. Thus, we believe that this method can be useful to classify the websites, enabling comparisons
of systems to be made. Moreover, the classification method presented in this study differs from existing
methods proposed by other authors, as it not only serves to categorize the system, it also discloses the
strengths and weaknesses of the website. This assessment can help service providers to improve their
provision of information about accessibility, or at least to know where the problems are.

Finally, once the indicators and the outputs were defined, we developed the novel classification
method using a visual-flowcharting-based model. In this kind of model, the indicators are placed in a
logical sequential order, in order to simulate the occurrence of an event [87]. It means that one answer
will depend on the previous one, thus offering a clear path for the data collection process. The decision
to use this model was due to the fact that it enables the representation of the method in an intuitive
way, suppressing the need of complex computer algorithms [87], which ends up favoring the reader
and making replication or adaptation to other contexts easier.
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Table 2. Proposed classification (model outputs) and details.

Classification Details

1. No information

(1) the system has no official website or it is not available; (2) it is not
possible to access the information in English or to recognize the
information by symbols or on the map; (3) there is no any information
about accessibility at the website; (4) the information only refers to the
existence of elevators, accessible restrooms or discounts for people with
disabilities, without any information on the accessibility of the
station itself.

2. General information

(1) there is some information about accessibility but it is not provided
per station and/or it is not clear if it applies to all stations; (2) the
information is too general or it is contradictory; (3) the information or
symbols found on the system map are dubious or not understandable.

3. Information per station without
accessible entrances/exits location

(1) there is information about accessibility per station but there is no
specification of which entrances/exits are accessible or what kind of
equipment is provided; (2) there is clear information stating that all
stations are accessible (or that they are not) but no further details are
provided; (3) there is clear indication of accessibility on the system map
but no indication of which entrances/exits are accessible (or whether
there is only one accessible entrance/exit or if it applies to all of them);
(4) there are movable stairlifts or escalator adaptors but it is not clearly
stated at which entrances/exits they can be used.

4. Information per station with
accessible entrances/exits location

(1) there is information about accessibility per station and a clear
specification about which entrances/exits are accessible; (2) there is clear
indication of the accessible route in the layout of the stations; (3) there
are movable stairlifts or escalator adaptors and it is clearly stated at
which entrances/exits they can be used.

5. Information per station with
some detail of accessible
surroundings or transfers

(1) there is information about which entrances/exits are accessible and
there is also at least information about aspects of accessibility of the
surroundings (walkways, crosswalks, bridges or other infrastructure
linked to the station) and/or transfers (accessible buses, parking lots,
taxis, etc.).

Another important observation is related to the proposed indicators. While developing this
method, we did not use a weighting methodology, as that kind of approach is both complex to design
and apply, as well as being highly reliant on the context in which it is being used [67]. To determine
the weighting for indicators of user behavior, for example, it is necessary to investigate the preferences
of the specific group that will be evaluated, in order to determine the importance of each one of the
indicators to that particular group. Consequently, the same set of indicators can be perceived in a
totally different way in a different context, due to geographical, social, cultural, political and economic
characteristics. In view of this, we developed a method whose main indicators, when combined,
can elicit a significant first assessment of the website’s provision of information about accessibility.
The breakdown of the proposed indicators into sub-indicators, in order to perform more specific
evaluations according to local specifics, can be a subject for further study. The classification method
proposed in this study can be seen in Figure 2.

As the design of the websites and the way the information is presented may vary significantly
from one city to another, after developing the method we performed a pretesting application conducted
by three different researchers at a dozen systems’ websites. These websites were randomly chosen.
This test helped us to improve and validate the method. Once the pretesting application was completed,
the flowchart was adjusted, resulting in the final version that can be seen in Figure 2. Additionally,
some possible doubts that might appear in exceptional cases were identified and the action that should
be taken in each one of those situations was listed, as presented in Table 3.
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Table 3 presents some situations that arise during the application of the method. As can be
seen, most of the occurrences and actions could be presumed, as they were already covered in the
definition of the method outputs (Table 2). However, the extra clarification may contribute to a better
understanding of the method and also highlight its coherence.
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Table 3. Method application exceptional situations and actions.

Indicator Situation Action

Can the website be found using a
free search engine?

The website cannot be found using
a free internet search engine
because it is not in English or

because its URL address is not
simple enough to be listed as a

significant result during
the search.

In this case, the website address
can be searched at websites like

Wikipedia, metrobits.org, or
urbanrail.net. The system is only

classified as “no information”
when the website still cannot be

found after this secondary search.

The website can be found only by
one of the researchers. It may

happen due to personal
configurations of the researcher’s
search engine/browser (language

and geographical location).

Exceptionally, in this case,
the website may be evaluated only

by the researchers who could
access it. The classification has to

be given accordingly.

There is more than one website for
a system or more than one system

in the city.

In this case, all the websites that
are found must be checked and the
data can be collected considering
the one that has more information
or that belongs to the biggest/most

important system of the city.

The website can be found but it
does not open/has a
virus/error message.

In this case, the website can be
considered as not found.

Does the website have an
English version?

The website has an English version
that is overly simplified or clearly
under construction and that has

no information about accessibility.

In this case, consider that the
website does not have an English
version and proceed with the data
collection using the free translation

tool to access the version of the
website in its original language.

Can the website be translated
using a free translation tool?

The website can be partially
translated using a free translation
tool but some areas or information

are not translatable.

In this case consider that the
website cannot be translated using

a free translation tool.

Is the accessibility addressed on
the first page of the website?

The information about accessibility
is not available on the first page
but it can be easily seen on the

homepage when the mouse cursor
is placed over the navigation tabs.

In this case, if the link for the
information is available in the

subtabs and these tabs can be seen
without the need to leave the

homepage, then consider that the
information is addressed on the

first page of the website.

Is the accessibility addressed in
other sections of the website?

There is no any clear reference to
accessibility at the website, but
there is the information that the

system has elevators.

Provision of elevators alone does
not necessarily indicate

accessibility so this information
cannot be considered. There are
exceptions, when there is a clear

statement saying that the elevators
are “barrier-free” or “elevators for

disabled”, combined with other
information about the
system accessibility.
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Table 3. Cont.

Indicator Situation Action

The website has the layouts of the
stations showing that the station

is accessible.

In this case, if the layout leaves no
doubt about the accessibility of the
stations and it shows the location

of elevators, ramps, accessible
routes and other accessible

equipment, then consider that the
accessibility is addressed.

There is information about
discounts for people with

disabilities, about accessible
restrooms or other reference to

accessibility, but without
further description.

In this case, if there is no extra
information about the accessibility

of the system, consider that
accessibility is not addressed on

the website.

Can the accessibility status be
identified through symbols?

The website is not translatable, but
there are symbols that may

indicate accessibility.

In this case, if the symbols are not
very clear and self-explanatory

(e.g.; there is only a representation
of an elevator) then consider that it

is not possible to recognize
information through symbols.

Can the accessibility status be
identified on the official map?

The official map has an indication
of stations with elevators.

In this case, only consider that
there is information about

accessibility on the official map
when there is the universal symbol

of wheelchair accessibility or
when it is clearly stated in English.
Indication of elevators alone is not

an indication of accessibility.

Is the accessibility status of each
station informed?

On the website, there is no
detailed information about the
accessibility of each station, but

there is a statement saying that all
the stations are accessible or that

none of them are.

In this case, if the information is
very clear and states that all the
stations are accessible (or not),

then consider that there is
information per station. However,

if the statement is somehow
dubious or if it is too general,

consider that there is no
information per station.

There is no detailed information
per station, but on the website,

there is the layout of each station,
where it is possible to see that the

station is accessible.

In this case, if the layout leaves no
doubt about the accessibility of the
station and it shows the location of
elevators, ramps, accessible routes

and other accessible equipment,
then consider that there is
information per station.

There is no information about
accessibility on the website other
than the indication of accessibility

on the official map.

In this case, if the indication of
accessibility on the map is per
station and leaves no room for

doubt, consider that there is
information per station,

otherwise no.
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Table 3. Cont.

Indicator Situation Action

On the website, there is more
detailed information about the
accessibility of each station, but

this information is in a
downloadable file.

In this case, if the file can be easily
translated and/or the information

is easy to understand, consider
that there is information for each
station. However, if the file is in a

format that does not enable the
translation of the content, consider
that there is no information about

each station.

Is the location of the accessible
entrances/exits provided?

On the website, there is the layout
of each one of the stations, where
it is possible to see that the station

is accessible.

In this case, if the layout leaves no
doubt about the accessibility of the
station and shows the location of

elevators, ramps, accessible routes
and other accessible equipment,

then consider that there is
information about the location.

On the website, there is
information that the station can be

accessed with a mobile stairlift
and the assistance of system staff.

In this case, if it is stated that the
stairlift can be used to enable

access at any of the entrances/exits,
consider that there is the

information of the location.
However, if it is not clearly stated
that the access can be done at any
entrance/exit, then consider that

there is no information on
the location.

Is the accessibility status of the
surroundings or

transfers provided?

The website provides some
information about the accessibility

of the surroundings or about
transfers, but it does not provide

complete information.

In this case, if the website provides
any information on accessible

parking, the existence of ramps on
the sidewalks around the stations,

accessibility of other modes of
transport that are integrated with
the system, etc., then consider that

there is information about the
surroundings or transfers.

3.3. Third Step: Method Application: Data Collection and Processing

Once the classification method was developed, we proceeded to the application. The initial step
was to list the world’s urban rail systems. It is important to mention that there is no consensus over the
number of systems worldwide. This is due to the fact that the definition of what is an urban rail system
is not precise and the global systems are diverse. Around the world, urban rail systems are referred to
as metro, subway, MRT, u-bahn or underground. However, systems identified as light rail, monorail,
metrorail, skytrain and others often share characteristics of heavy urban rail systems, which makes the
categorization difficult. According to the International Association of Public Transport [88], in 2017
there were 178 cities in 56 countries with urban rail systems. The UITP only considers high capacity
urban rail systems that do not share the right-of-way with other traffic and that have at least two cars
and a total minimum capacity of 100 passengers. Above ground or suburban systems are not counted.

In order to expand our dataset, we used the definition presented by one of the most complete
and accredited repositories of urban rail systems, the online platform urbanrail.net. On this platform,
the urban rail system is defined as: (1) high capacity electric urban rail system that moves within the
city; that runs (2) totally independent of other rail or street traffic; and that provides (3) high-frequency
service with a maximum interval of approximately 10 min during normal daytime service [89].
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Based on this definition it was possible to list 212 systems located in 59 different countries. Notice that,
by this definition, above-ground systems and sections of suburban rail systems that are within the
city limits were also considered if they met all these criteria. The list with the name of the city,
country and type of system was taken from the online repository metrobits.com [90], which also uses
the aforementioned definition.

The next step was the application of the method to collect the data and classify the system’s
websites according to the information about accessibility that they provide. This application was
carried out during the months of November and December 2019 and January 2020. In order to lower
the risk of bias in the collection, all the systems were checked by at least two different researchers
and, in the rare cases when divergence in the results appeared, the system was checked again by the
previous two researchers that collected the data and then by a third one. These differences occurred
mostly in cases where the system’s website was not satisfactorily translated or due to human error
during the application process.

As explained before, the application of the method starts with the search of the URL address of the
system’s official website, using a free internet search engine such as Google [91], Baidu [92], or Bing [93].
The search was done using the keyword “name-of-the-city metro” and other similar expressions. It is
worth mentioning that we decided to exclusively consider official websites in this study, because
they are expected to provide more detailed and reliable information. In fact, studies suggest that
government-run websites are superior, in terms of quality and quantity of information provided,
when compared with private sector websites [46] and urban rail systems are usually operated by the
public sector alone or by a public–private partnership [94]. It should be mentioned that, by official
website, we mean not only the website of the system itself but, particularly in the absence of one,
other official websites such as one provided by the city government, the ministry of tourism or other
government websites.

At this point, it is worth highlighting that the results represent the overall provision of information
about accessibility in the city, considering the entire urban rail network. It is important to note that
this study did not have the intention of identifying the accessibility of the system itself, as the focus is
on the provision of information about accessibility. Thus, in cases where the city has many different
systems, the method was applied separately to all the system’s websites and then compared, in order
to present a single result that represents the status of the city.

Once the official website of the system was found, we proceeded to the next step, which consisted
of accessing the website to check if it has an English version or if it can be translated using a free
translation tool such as Google Translator [95]. Then, we continued the application of the method,
following the sequence presented in the flowchart of Figure 2 and the guidance detailed in Table 3.
The website URL address, the result for each one of the steps (indicators) and the final classification
(output) of the systems were gathered in an Excel file to be later used to facilitate the systematization
of the results and the analyses.

3.4. Fourth Step: Results and Analysis

After finishing the application of the method to classify the websites of the 212 systems worldwide,
according to the information about the accessibility that they provide, we proceeded to the results and
analysis phase. Descriptive statistics were used to organize the data, creating groups, and assigning
percentage values to make manipulation, comparison and interpretation of the results obtained
easier [96]. The results were also grouped by continent and by geographical region, according to the
division proposed under the M49 standard of the United Nations [97]. The grouping of the data into
continents and regions was carried out to enable the evaluation of any existing local trends and to
allow comparison of the results at different levels of analysis.
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3.5. Fifth Step: Discussion

Finally, once the results were presented, we moved to the discussion phase. In the discussion
section, we list the main results of the application of the method to the websites of the urban rail
systems around the world. We also point out some aspects that should be taken into consideration and
that can provide insights regarding the results. Lastly, the performance of the method itself is also
analyzed and some limitations are discussed, as well as offering some suggestions for future work.

4. Results

The classification method proposed in this study was used to assess the information about
accessibility available on the official websites of the world’s 212 urban rail systems. The research
found that there are urban rail systems on all five continents. Asia is the continent with the largest
number of systems (86), which represents 41% of the total. China stands out, with 30 systems, which
represents almost 35% of the systems on the continent and 14% of the world total. Europe is the second
continent in number of systems, with 37% of the total (78 systems). The continent also has the second
country in number of systems. Germany has 19 systems, which corresponds to approximately 9% of
the 212 world systems and 24% of the systems on the European continent. The Americas, which here
includes Northern America, Latin America and the Caribbean, have a total of 45 systems, 21% of the
total. The United States of America also occupies the second position in number of systems, tying
with Germany on 19 systems. The country alone also accounts for 42% of the systems on the continent.
In contrast, Africa and Oceania figure far behind the other continents. Africa only has two systems and
Oceania only has one, which means that each one of those two continents has less than 1% of the total
number of systems.

As previously mentioned, China, Germany and the USA are the countries with the highest number
of systems. Together with Japan, which has 15 systems, those four countries account for 39% of the
total systems in the world. Even though other countries have multiple cities with urban rail systems,
such as India (9), Brazil (8), Italy (8), Russia (8), France (7), Spain (7), South Korea (6), Iran (5) and
Turkey (5), 59% of the countries only have one system within their territory. The spatial distribution of
these systems over the globe can be seen in Figure 3:
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Besides the division of the world into continents, the United Nations proposes subdivisions to
facilitate statistical analysis. Based on those subdivisions, it is possible to compare regions within the
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same continent and recognize tendencies. The list of countries, with the number of systems that they
have, the total number of systems in each one of the regions and the global percentage share of each
one of them are all presented in Table 4.

Table 4. Global distribution of the systems by country and region.

Continent UN Regions Countries with systems Systems % Total

Asia

Eastern Asia China(30); Hong Kong(1); Japan(15); North
Korea(1); South Korea(6); Taiwan(2). 55 25.9%

Southern Asia Iran(5); India(9). 14 6.6%

Western Asia
Armenia(1); Azerbaijan(1); Georgia(1);

Israel(1); Saudi Arabia(1); Turkey(5); United
Arab Emirates(1).

11 5.2%

South-Eastern Asia Malaysia(1); Philippines(1); Singapore(1);
Thailand(1) 4 1.9%

Central Asia Kazakhstan(1); Uzbekistan(1) 2 0.9%

Europe

Western Europe
Austria(1); Belgium(3); France(7);

Germany(19); Netherlands(3);
Switzerland(1).

34 16.0%

Eastern Europe
Belarus(1); Bulgaria(1); Czech Republic(1);

Hungary(1); Poland(2); Romania(1);
Russia(8); Ukraine(4)

19 9.0%

Southern Europe Greece(1); Italy(8); Portugal(2); Spain(7) 18 8.5%

Northern Europe Denmark(1); Finland(1); Norway(1);
Sweden(1); United Kingdom(3) 7 3.3%

Americas
Northern America Canada(4); USA(19) 23 10.9%

Latin America and
the Caribbean

Argentina(1); Brazil(8); Chile(2); Colombia(1);
Peru(1); Venezuela(3); Mexico(3); Panama(1);

Dominican Republic(1); Puerto Rico(1)
22 10.4%

Africa Northern Africa Algeria(1); Egypt(1) 2 0.9%

Oceania Australia and
New Zealand Australia(1) 1 0.5%

In Table 4, one can see that Eastern Asia is the region with the most systems, contributing almost
26% of the global total, followed by Western Europe and Northern America. Asia has the largest
number of systems in the world, but 64% of the systems of that continent are concentrated in Eastern
Asia. Europe and the Americas, on the other hand, have a better distribution of systems among
its regions.

4.1. Method Application—Classification Results

The results of the method application show that 28% of the websites were classified as no
information, 17% fall into the general information category, 29% have information per station without accessible
entrances/exits location, 17% were found to have information per station with accessible entrances/exits
location and 9% of them got the best classification, having information per station with some detail of
accessible surroundings or transfers.

Asia is the continent with the highest proportion of websites without information. On that
continent, 40% of the websites have no information, 17% have general information, 13% have
information per station without accessible entrances/exits location, 27% have information per station
with accessible entrances/exits location and only 3% of the websites have information per station
with some detail of accessible surroundings or transfers. It means that, despite having the world’s
largest number of systems, Asia has 49 of its systems’ websites, representing 57% of the systems on the
continent, classified as no information or general information. However, it is worth noticing that 30% of
Asia’s websites have detailed information, which means that there is information about the location
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of the accessible entrances/exits and, in some cases, there is also information about the surroundings
and transfers.

Europe is behind Asia in the total number of systems, yet it is the continent with the largest
proportion of urban rail systems within its territory. There are 44 countries on this continent, of which
23 have at least one system. On this continent, 17% of the systems’ websites have no information,
23% have general information, 43% have information per station, but without details of the accessible
entrances/exits location, 9% also have details of the location of the accessible entrances/exits and 8%
have some details about the status of accessibility of transfers or surroundings. It shows that 60% of
their systems’ websites have information per station. However, even though in general the European
websites have more information about accessibility than the Asian ones, Europe still performs worse
than Asia in terms of the provision of detailed information on their websites. On this continent, only
17% of the websites have information about the location of the accessible entrances/exits, with or
without extra information about the surroundings or accessibility of modal transfer options.

The Americas also had similar results. Over the whole continent, 25% of the systems’ websites
were classified as no information. Websites with general information accounted for 7% of the total,
while the ones with information per station without details of the accessible entrances/exits location
totaled 33%. The websites with information per station and details of the accessible entrances/exits
location amounted to 13%. The Americas was the continent with the highest percentage of websites
providing, in addition to information about the accessible entrances/exits, some information about the
accessibility of the transfers and station surroundings. In total, 22% of the continent’s websites offer
this level of detail. The Americas is also the continent that has the largest percentage of websites with
some information per station. Almost 69% of their websites provide this information, against 60% in
Europe and 43% in Asia. Moreover, when we consider only the websites that offer information with
details of, at least, the location of the accessible entrances/exits, the ones located in the Americas show
a better result than in Asia and Europe. On that continent, 35% of the websites offer that level of detail,
against the aforementioned 30% in Asia and 17% in Europe.

Africa only has two systems, which were classified as no information and general information. Finally,
the single system located in Oceania has a website that has information per station without accessible
entrances/exits location.

As can be seen in Table 5, the majority of the systems that are located on the Asian continent are in
the Eastern region. This was also one of the regions where it was possible to find more information
about accessibility. More than half of the urban rail systems’ websites in that region offer information
about accessibility per station that is only behind the South-Eastern region, where 75% of the websites
provide that kind of information. As previously mentioned, China is the country with the most systems
evaluated (30 in total). However, 73% of them have no information or the information is general.

Unlike Asia, Europe does not present such a significant discrepancy between its regions. Yet it is
possible to note that Northern Europe has a better output, as more than 70% of its systems’ websites have
detailed information about the stations’ accessibility and almost 43% of them have some information
about the surroundings and transfers. In fact, one can see that, apart from Eastern Europe, in all the
other regions more than 60% of the websites have some kind of information about the accessibility of
the stations.

The Americas have a balanced distribution of systems within its two regions, but there is a clear
imbalance when it comes to the level of information about accessibility provided on their systems’
websites. The Northern American region has the largest number of systems with information about
the accessibility of surroundings and transfers. In fact, 56% of the systems that earned the highest
classification proposed by this method are in this region. It represents 10 systems, with seven of
them in the USA and three in Canada. Latin America, on the other hand, has 50% of its systems’
websites without information and there are no systems in that region that provided the most complete
information, which includes the surroundings and transfers. It is worth mentioning that the six systems
that are located in Central America and the Caribbean contribute to this scenario, as those systems are
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all classified as no information, while in South America 50% of the investigated websites have some
information about accessibility.

Table 5. Results of classification method application by UN region.

Continent UN Regions
Systems Classification (Outputs) 1

by Region (1) (2) (3) (4) (5)

Asia

Eastern Asia 55 34.6% 14.5% 7.3% 40.0% 3.6%
Southern Asia 14 57.1% 21.4% 14.3% 7.2% 0.0%
Western Asia 11 54.5% 18.2% 27.3% 0.0% 0.0%

South-Eastern Asia 4 0.0% 25.0% 50.0% 0.0% 25.0%
Central Asia 2 50.0% 50.0% 0.0% 0.0% 0.0%

Europe

Western Europe 34 14.7% 17.7% 61.8% 2.9% 2.9%
Eastern Europe 19 21.0% 42.1% 21.0% 10.6% 5.3%

Southern Europe 18 22.2% 11.1% 50.0% 11.1% 5.6%
Northern Europe 7 0.0% 28.6% 0.0% 28.6% 42.8%

Americas
Northern America 23 0.0% 0.0% 43.5% 13.0% 43.5%

Latin America and the Caribbean 22 50.0% 13.6% 22.8% 13.6% 0.0%

Africa Northern Africa 2 50.0% 50.0% 0.0% 0.0% 0.0%

Oceania Australia and New Zealand 1 0.0% 0.0% 100.0% 0.0% 0.0%
1 (1) No information; (2) General Information; (3) information per station without accessible entrances/exits location;
(4) information per station with accessible entrances/exits location; (5) information per station with some detail of
accessible surroundings or transfers.

4.2. Method Application—Indicators Results

The classification of the systems’ websites is important to draw the big picture, but in order to
understand in depth which are the factors influencing these outcomes it is necessary to analyze the
results of each indicator. The percentage distribution of the data by indicator is presented in Table 6.

Table 6. Results of classification method application by UN region 2.

Indicator Yes % No % Total

1.1. Can the website be found using a free search engine? 194 91.5% 18 8.5% 212
1.2. Does the website have an English version? 109 56.2% 85 43.8% 194
1.3. Can the website be translated using a free translation tool? 81 95.3% 4 4.7% 85
2.1. Is the accessibility addressed on the first page of the website? 97 51.1% 93 48.9% 190
2.2. Is the accessibility addressed in other sections of the website? 53 57.0% 40 43.0% 93
2.3. Can the accessibility status be identified through symbols? 0 0.0% 4 100% 4
2.4. Can the accessibility status be identified on the official map? 3 6.8% 41 93.2% 44
3.1. Is the accessibility status of each station provided? 116 75.8% 37 24.2% 153
3.2. Is the location of the accessible entrances/exits provided? 55 47.4% 61 52.6% 116
3.3. Is the accessibility status of the surroundings or transfers provided? 19 34.5% 36 65.5% 55

2 Results presented in number of websites and percentage that it represents of the total number of systems that were
checked for each indicator.

As can be seen in Table 6, the majority of the systems’ websites are available online. Among the
websites that could not be found by internet search, half are from Asian countries. Except for Genoa
(Italy), Chiba (Japan) and The Hague (Netherlands), all the cities that have no available websites are in
developing countries [98].

With regard to the availability of an English version, 109 out of the 212 websites were found to
have an English language option. That represents 56% of the 194 websites that could be found using
a search engine. Considering the 85 websites that have no English version available, 39 are systems
located in Asia, with 30 of them in Eastern Asia, while 33 are in Europe, 12 are in Latin America and
one is in Africa. In fact, the results show that in Eastern Asia, Central Asia, Western Europe, Eastern
Europe and Latin America more than half of the systems have no English version.
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Even though 44% of the systems’ websites have no English version, 95% of them can be translated
using a free translation tool. Of the 85 websites that have no English version, only four cannot be
translated, three of them from China (Nanjing, Harbin and Xian). The other website that is not
translatable is from Germany (Duisburg). On that website, it is possible to see that there is a section
about accessibility, but the information is provided in a format that did not allow translation and the
symbols are insufficient for an understanding of the accessibility status.

As seen, although access to information can be hampered by the absence of English content, it is
not an insurmountable barrier. In fact, 190 out of the 194 websites that could be found through an
internet search can be understood in English (provided by the website or translated from the original
content). Of those 190 websites, 97 (51%) address accessibility on their homepage. Asia accounts for
25% of those systems, with the majority of them located in Eastern Asia. South Korea deserves mention,
because all of its six systems provided information about accessibility on their websites’ homepage.
The European systems represent 42% of the systems’ websites that cite the accessibility on the first
page, including 12 out of the 19 German websites. The Americas have 32% of the total, 22 of which are
located in Northern America. That covers the four Canadian websites and 18 out of the 19 systems in
the USA. The only system in Oceania is also on the list.

If we take into consideration the 93 systems’ websites that do not address accessibility on their
homepage, we see that 57% of them refer to accessibility in another section. It is worth noting that
the websites that figure among the other 43%, in which accessibility is not mentioned in any section,
mainly relate to developing countries [98]. There are only eight (out of the 40) systems that do not
refer to accessibility on their websites but relate to developed countries. Those systems are mainly
located in Europe: Dortmund and Mülheim (Germany), Brescia and Catania (Italy), Poznan (Poland),
Palma de Mallorca (Spain) and Lille (France). The only one in the group that is outside Europe is
Kamakura (Japan).

As previously mentioned, there were only four websites that could not be translated using the
free translation tool. According to the method proposed, the next step was checking if the information
could be understood through symbols, which was not the case for any of those four websites.

With regard to the existence of information about accessibility on the system’s official map, of the
44 websites where this indicator was checked, only three of them (7% of the total) presented some
suggestion of accessibility. In none of them was the information detailed enough and those systems
ended up being classified as general information. For the other 41 websites, there was not any indication
of accessibility on the system’s map.

In total, there were 153 websites at which accessibility is addressed or is represented through
symbols or on the map. Of those, 24% (37 systems) have no information per station, falling into the
classification general information. The other 76%, which covers 116 systems, have information per
station. This means that 55% of the websites evaluated in this study provide some kind of information
about accessibility on their official website. If we consider only the 194 systems whose websites are
available, we see that 60% of them address accessibility and have some kind of detailed information.

Out of those 116 websites that provide information per station, 53% (61 systems) do not indicate
the location of the accessible entrances/exits. The other 47% (55 systems) have this information available.
It is possible that some systems do not specify information about the accessible entrances/exits because
the system only has one entrance/exit or because all entrances/exits are accessible. However, as neither
of the situations is mentioned on the website it was considered that those systems do not offer
information about location. What is more, in some cases there was information about accessible
transfers or about the surroundings, but as there was no information about location the information
about surroundings ended up not being collected/considered.

Finally, among the 55 systems that have information with details of which entrances/exits
are accessible, 65% (36 systems) do not have any information about the accessibility of the station’s
surroundings or about the accessibility of the transfer options. Thus, only 35% (19 systems) have the most
detailed information. Of those 19 systems, only three are in Asia and they are located in high-income
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countries [98]. They are: Taiwan, Singapore and Hong Kong, a special administrative region of China.
There are six systems in Europe, half of them in Northern Europe—Stockholm (Sweden), Newcastle
and London (United Kingdom)—and the other three—Berlin (Germany), Budapest (Hungary) and
Barcelona (Spain)—in other regions. As mentioned before, Northern America is the leading region in
terms of detailed information. That region has 10 out of the 19 systems, with fourlocated in Canada
and the rest in the USA.

5. Discussion and Conclusions

As mentioned in the Introduction, this paper aimed to: (a) propose a method to access and classify
the information about accessibility provided by the official websites of the public transport systems;
and (b) present and discuss the results of the application of the method to the official websites of the
world’s 212 existing urban rail systems.

With regard to the application of the method to the websites of the urban rail systems, the results
helped us to gain an overall picture of how the information about accessibility is being provided
worldwide. It also made it possible to identify some major issues and perceive some trends.

The results show that, out of the 212 websites, more than half have information about accessibility,
with at least an indication of accessibility per station. However, 45% of the systems have no information
or have information that is too general. Out of those 116 systems that provide some information
about accessibility per station, 53% provide information but do not state the location of accessible
entrances/exits, 31% provide this information and only 16% provide any extra information on the
accessibility of the surroundings or transfers. This shows that, even when the information is provided
per station, it is still not properly detailed, which can introduce a degree of uncertainty for tourists
planning a trip [43]. The most critical aspect was found to be the lack of information on the surroundings
and transfers. A small number of systems actually provide some detail about the accessibility of the
station surroundings or of the accessibility to other modes of transport that can be used in combination
with the urban rail system. Even at the websites where some information is provided, it is still modest.
Not even one system out of the 212 that were considered in this study provides complete and detailed
information on transfers and surroundings, so no website can be considered a benchmark. It is an issue
that needs to be addressed [99], as the provision of information that enables “door-to-door” travel
planning is essential to ensure the convenience and dignity of travelers with reduced mobility [5,81].

In a world where there is much discussion about the importance of connecting and integrating
services, such as transport, it is fundamental to think about the information regarding accessibility as
part of this context. Integrating different modes of transport and enhancing the walkability of the city
are essential steps to building a sustainable and livable city, but it is also important to integrate the
information and the way it is provided.

As the results have shown, 44% of the systems’ websites have no English version. This indicates
that the provision of information about accessibility in English is an important step to be taken by
cities that aim to attract foreign tourists with reduced mobility. Nevertheless, the availability of other
language options should also be considered in further studies as, despite it being the international
language of tourism, offering information only in English may not be enough in a globalized world [100],
especially given that some tourists may not sufficiently understand it [43]. It is important to highlight
that the lack of information in English, despite being an obvious limitation that may impose difficulties
in the accessing of information, did not represent a major barrier according to the results of this study.
In fact, it was possible to access the information in English for 98% of the websites, even if in many
cases a translation tool was required.

Another critical aspect to be improved relates to where the information is placed. Only 51% of the
websites mention or link the section where the information about accessibility is provided on their
homepages. Even though in 77% of the cases the information still can be found in other sections of
the website, it is often hard to find it, especially given that each system refers to accessibility and to
people with reduced mobility in a different way. The provision of a link to the information on the
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first page of the website is beneficial, simple and costless to implement and can make the information
search process less time-consuming. Moreover, the importance of providing the information about
accessibility, or a link to it, on the website’s homepage is justified by the fact that the first impression
that the user has while navigating and searching for information on this page influences the willingness
to choose that particular travel destination [63,100].

Furthermore, websites should facilitate access to information by providing symbols/images that
can guide the users to the information. In this study, we found that at no website was it possible to
understand the level of accessibility of the system by only relying on symbols. That is also the case
with the official maps. In 93% of the cases when the map was checked, there was no information about
accessibility shown on it. Studies show that the provision of photographs, images and maps showing
the details of the facilities can assist travelers with disabilities in evaluating whether the accessibility
provided meets their specific needs, which will ultimately have a positive impact on their perception
of the reliability and accuracy of the information that is being provided [5,57].

Regarding the method itself, the results show that it is suitable for what it was designed for.
The method that we propose in this paper performed as expected and was useful in assisting the
collection and classification of information about accessibility provided by urban rail websites for
tourists with reduced mobility. Moreover, this method also has proven to be suitable as a diagnostic
tool to identify aspects of the official websites that need to be improved.

The distribution of the data through the flowchart, indicating which were the most common flow
paths during the method application, as well as the number of system websites that were checked for
each one of the indicators, is presented, along with the number and respective percentage of systems
that followed one or another path (yes or no), in Figure 4.

Figure 4 presents an overview of the data flow within the chart. The lines were weighted to
show how the data were dispersed through the flowchart. This was done in order to facilitate the
visualization, thus favoring the reader and emphasizing the data trends discussed at the beginning of
this section.

The optimal result, in which the website returns yes for all the indicators, is represented in green.
No is represented in red and serves as an indication of where improvement is needed. Consequently,
when the data are collected using the classification method proposed in this study, one can obtain not
only the final classification of the system’s website but also a clear indication of the aspects that can be
improved, as can be seen in Figure 5b. Additionally, we show in yellow the answers that do not belong
to the optimal path but which are nevertheless positive.

As can be seen in Figure 5a, only 17 systems followed the optimal path all the way through to
the final outcome. This means that two of the systems that obtained the best classification can still
improve in certain aspects. Those two systems were Stockholm (Sweden), which returned a no for the
indicator of provision of content in an English version, as shown in Figure 5b, and Newcastle (United
Kingdom), which did not mention accessibility on the homepage.

As can be seen in Figure 5, beyond classifying the systems’ websites according to their information
about accessibility provision, the method can also provide valuable additional feedback regarding
aspects of the website that can be improved. Thus, the improvements that can be implemented based
on the feedback may enhance the experience of the tourists with reduced mobility who are seeking
information about accessibility. Moreover, the provision of information can be valuable not only for
people with reduced mobility due to disabilities or aging. It can be beneficial for those that have
temporary mobility constraints occasioned by injuries, pregnancy, traveling with young children,
a child’s pushchair or luggage [5,57,66].

It is important to bear in mind that information about accessibility is still not fully trusted by
those who need it [8]. This is understandable because as we can see, the information provided by
official websites is often incomplete, doubtful, confusing, hard to find or not updated. This happens
also because, unlike the physical environment, which is subject to specific legislation, such as the
American Disability Act (USA), the Commonwealth Disability Discrimination Act (Australia), among
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many others, and the accessibility of the website itself, which has clear recommendations set by the
Web Accessibility Initiative (WAI), there is no common or standardized guide or legislation on how
information about accessibility for tourists should be provided [40,43]. The creation of standards with
clear definitions of what kind of information about accessibility is needed and where it should be
placed on the official websites would be beneficial, as it could make the information more reliable.
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Further studies can extend this method to consider the provision of information about accessibility
for other groups that have other specific needs, such as visual, hearing or cognitive impairments.
The accessibility of the website design can be also considered through the combination of the method
proposed in this study and other well-recognized standards, such as the one provided by the World
Wide Web Consortium (W3C). Automatic evaluation tools such as AChecker, eXaminator, TAW, Total
Validator, WAVE, Web Accessibility Assessment Tool, EvalAccess, Cynthia Says, MAGENTA, HERA,
Amp and Sort Site can also be used to evaluate the websites’ overall accessibility.

Although this method was intended to be used to provide a first assessment of the provision
of information about accessibility by the official public transport websites, it can serve as a basis for
more specific approaches. The method can be customized for application in other contexts, including
the possibility of accessing the website in other languages, or even removing the language indicators
altogether for small scale analysis that only considers domestic tourists, for example. The breakdown
of the proposed indicators into sub-indicators, so as to perform more specific evaluations according to
local peculiarities can be a subject of further studies. For application on a smaller scale (to compare
systems within the same country, for example) the indicators can be validated and weighted according
to the local characteristics. The application of questionnaires, interviews, group guided meetings and
other qualitative research methods can be used to attain this goal.

Having said that, we believe that the proposed classification method presented herein can
contribute to this research area and can serve as a reference for further studies. Furthermore, the world
overview that was presented in this study can help to shed light on this matter, which can be a starting
point for other studies that aim to address these issues more deeply.
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