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Abstract

Urban mobility of disabled people has crucial importance for integrat-
ed society. Disabled people have barriers in built environment. Thus, they
cannot access urban spaces easily. Urban spaces are crucial for participa-
tion to public life for all. Identifying the barriers of mobility of disabled
people and developing suggestions to eliminate deficiencies are necessary.
In this study, universal design and accessibility standards have been integrated to
show mobility of disabled people in urban spaces. Analysing table has been de-
veloped by AHP method to calculate the accessibility of disabled people. In case
study, five transfer centers of Istanbul, which are in historical and central business
area, have been analyzed and their scores have been calculated. By the analysis,
current situation have been showed up and implementations that need to be done
have been identified. The findings are going to help to local authority for accessi-
bility implementations.
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1. Introduction

Disability is an important phenom-
enon of the contemporary world. In
the process of globalization, urban-
ization is accompanied by a rapid in-
crease in socio-economic activities
and a large increase in population.
Medical developments have been ef-
fective in prolonging human life, and
the disability that comes with age has
also increased in parallel with the dis-
abled population.

As stated in the United Nations’
and World Health Organization’s re-
ports, 15% of the world’s population
is disabled. According to the results
of 2002 Turkey Disability Survey con-
ducted in cooperation with the Office
of Disability Administration of Turkey
and the State Institute of Statistics, the
proportion of disabled population in
Turkey is 12.29% (TUIK 2002). In this
case, the population of disabled people
in Turkey is approximately 9 million,
in Istanbul is 460 thousand. In addi-
tion to this population, relatives also
face difficulties in their daily lives due
to barriers, which deprive the disabled
people of living an independent life.
According to the TUIK datas, for 2013,
the household is 3,7 in Turkey. Thus,
approximately 33 million people face
with difficulties in urban life and they
are prevented from connecting with
urban life and areas due to the lack of
accessibility for all in the country.

As it is stated in the Universal Dec-
laration of Human Rights (United Na-
tions General Assembly, 1948) every
human being is equal in their respective
rights to lead their lives as they see fit.

Freedom of mobility is every indi-
vidual’s right, regardless of people’s so-
cial, economic and physical character-
istics. Every individual should be able
to use services on equal conditions in
the city.

Public spaces are the most import-
ant elements of the city, where individ-
uals come together to develop urban
culture and engage in social interaction
(Madanipour 1996). Public spaces that
have great importance for integration
of the society, public transportation
and walking areas must be accessible
for all.

In literary studies, the accessibility
of urban areas and universal design

have been two major topics. Yet, there
is no evident study that correlates the
two concepts of universal design prin-
ciples and the accessibility of urban ar-
eas for disabled people. In this study,
the concept of universal design and the
criteria of accessibility have been antic-
ipated to provide an independent life
for all.

The aim of this study is to create a
new concept on the integration of uni-
versal design principles and the crite-
ria of accessibility for disabled people
in urban areas. Therewith this new
composition would be included to the
disability research literature. Further-
more, in this study a new matrix to cal-
culate the accessibility score of transfer
centers has been developed.

The transfer centers of Istanbul and
their relation to the public transporta-
tion have been examined in the direc-
tion of universal design principles and
accessibility criteria. Assessment of
accessibility of 5 transfer centers in Is-
tanbul has been made by scores, which
have been given by 10 disabled citizens
of Istanbul, 4 of them are wheelchair
users and orthopedicly disabled, 5 of
them are visually impaired and 1 of
them is hearing impaired. The accessi-
bility scores of 5 transfer centers have
been compared and their positive and
negative qualities for accessibility has
been exhibited.

At the end of the study, to ensure full
accessibility for all, urban design crite-
ria have been determined. The use of
the matrix, which has been prepared in
the context of the study in urban design
implementations by local governments
is thought to be useful for the disabled
to be active in urban areas.

The principles of universal design
are going to be at the core of the study
that revolve-around seven principles,
which envisage the importance of ac-
cessibility. The selected urban design
elements, which have been inquired
by 10 disabled citizens using the AHP
method and have been calculated ac-
cordingly.

2. Literature review

This section includes a literature re-
search of the concept of universal de-
sign and accessibility that are the base
of the study.
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2.1. Accessibility of disabled people
in urban areas

In 2005, Independent Living Insti-
tute stated that: “Independent living isa
philosophy, a way of looking at disabil-
ity and society, and a worldwide move-
ment of disabled people who work for
self-determination, self-respect and
equal opportunities”. According to the
philosophy, the city can be described as
a socio-physical space, in which indi-
viduals feel themselves as a member of
the society they live in, since it is con-
tinuously renewed and productive.

In the foreword of Jan Gehl’s book
“Cities For People” (2010), Richard
Rogers describes one’s right of accessi-
bility in urban areas as follows: ‘Cities
can be read as the books. The streets,
the squares and the parks are the gram-
mar of the city. These are structures
that allow the city to have many activ-
ities in the city from quiet activities to
loud and crowded activities. Everyone
has the right to access open spaces just
as they have the right to access clean
water’ (Gehl 2010). Disabled people
have stated that they are facing many
architectural barriers. Due to those
barriers, the disabled one is hindered
from transportation, urban areas and
possible employment.(Berube 1981).

The right to the city, which is Lefe-
bvre’s concept, indicates that every cit-
izen may assert his/her own rights on
the city they live in (Lefebvre, 1968). In
this sense, the right of every citizen is
to take place in the city and to use the
city as an active member. The right to
the city is an opportunity to eliminate
inequalities in social life and to use
the urban areas. In this respect, in the
paper, urban design principles, which
enable the right to the city, have been
predicted that will provide accessibility
for all. In this respect, recently, accessi-
bility criteria should be applied in ur-
ban design with taking the relation and
interaction between citizens and urban
areas into consideration.

Accessibility is a way to access hous-
ing, shopping, theater, parks and work-
places (CEAPAT 1996). Various proj-
ects are being carried out to alter the
residential areas, public open spaces,
educational areas, hospitals and trans-
portation vehicles to include the dis-
abled (NJSCC 2007; Gilman 2007; Igri,
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2004). The way of creating the acces-
sible urban areas is to take all possible
users, including children, elderly peo-
ple, adults and disabled into account.
Accessible spaces can be defined as
spaces without any architectural bar-
riers. These spaces have the design or
building features that provide acces-
sibilty and promote mobility for all
(Alonso 2002).

An accessible design in urban areas
allows disabled people to demonstrate
their capabilities to play a vital role in
the community. Many wheelchair us-
ers, visually impaired and hearing im-
paired individuals are involved in the
public transportation system as key
subjects of restricted mobility. Creat-
ing accessible urban areas and public
transportation is crucial for indepen-
dent urban mobility of disabled people.

Accessible public transportation
plays an enormous role in creating an
inclusive society. Accessing the public
transportation varies greatly around
the world. Western Europe has some
good examples of accessible public
transportation, but serious issues re-
main untouched in some regions, par-
ticularly in Eastern Europe (Interna-
tional Disability Rights Monitor 2007;
Steinfeld and Maisel 2012).

During the past 15 years, researchers
have adopted social ecological models
to explain physical activity, which em-
phasize the importance of the built en-
vironment (Mcleroy et al. 1988; Sallis et
al. 2006; Holle et al. 2014). Walkability
reflects the built environments’ con-
venience for primarily transportation
walking (Holle et al. 2014). While there
is some new evidence that supportive
attributes of communities’ physical en-
vironment can be associated with being
more active (Ball et.al. 2001, Frank and
Engelke 2001; Leslie et al. 2006). To
clarify how built environment factors
can infulence participation in physi-
cal activity, there is a need to identify
and to document objectively, specific
attributes of the communities’ environ-
ment that may be influential (Sallis et
al.1998; Sallis and Owen 2002, Leslie et
al. 2006).

Increasing accessibility both on
public transportation and in walkabili-
ty is vital to ensure full accessibility for
disabled people in urban areas. For this
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reason, the matrix that has been pre-
pared, includes the urban design crite-
ria, which are necessary to ensure full
accessibility in public transportation
and in walkability.

2.2. Universal design in urban areas

The concept of universal design
arose from the disability rights move-
ment, which began in the 1960s (Cen-
ter, 2000). The concept of universal
design aims to bring the disabled into
the society by ensuring equal opportu-
nity for all and eliminating discrimina-
tion based on disability (Steinfeld and
Maisel 2012). The concept of universal
design aims to create an environment,
in which all users may realize all kinds
of urban experiences by ensuring that
every individual living in the city has
access to all the urban areas with equal
opportunities. Universal design is the
art and practice of design to accom-
modate the widest variety and num-
ber of people throughout their life
spans (Salmen 2011). In 1985, Ron-
ald Mace defined universal design as;
“The design of products and environ-
ments to be usable by all people, to
the greatest extent possible, without
the need for adaptation or specialized
design” (Mace, 1985). The principle is
to ensure that the environment and
products are used without any other
customization without regard to age,
gender, ability and competence (Mace,
1991).

Universal design increases the po-
tential for developing a better quality
of life for a wide range of individuals
(Russell 1999; Stineman et al. 2003;
Steinfeld and Maisel 2012). It provides
benefits not only to people with func-
tional limitations but also to society as
a whole (Danford and Maurer 2005;
Steinfeld and Maisel 2012). Universal
design supports people in being more
self-reliant and socially engaged. It
helps change social stereotypes of dis-
ability and aging. Steinfeld and Maisel
define that universal design is a pro-
cess that enables and empowers a di-
verse population by improving human
performance, health and wellness, and
social participation. Universal design
makes life easier, healthier, and friend-
lier. This process involves continuous
improvement, based on the resourc-

es available, toward the ultimate goal
of full inclusion (Steinfeld and Maisel
2012).

Universal design includes princi-
ples that prevent the differentiation
of disabilities. The concept that the
World Health Organization supports
and adopts takes every individual into
account within the design regardless
of its physical, social, economic char-
acteristics. Universal design principles
are aesthetic and functional solutions
that are made without hinging not only
upon the needs of specific individuals
Jbut as constructions that serve the
public as a collective presence.

A similar concept to the universal
design is ‘design for all’ The term spe-
cifically is used in Europe (Steinfeld
and Maisel 2012). In 2008, Design for
All Foundation defined the term as de-
sign for human diversity, social inclu-
sion, and equality (Design for All Eu-
rope, 2008). Design for All Foundation
defines it as the “intervention on envi-
ronments, products, and services with
the aim that everyone, including future
generations, regardless of age, gender,
capabilities, or cultural background,
can enjoy participating in the construc-
tion of our society, with equal opportu-
nities participating in economic, social,
cultural, recreational, and entertain-
ment activities while also being able to
access, use, and understand whatever
part of the environment with as much
independence as possible” (Design for
All Foundation, 2015). Another similar
concept is inclusive design. It is used
particularly in the United Kingdom.
In 2005, British Standards Institute de-
fined the term as “the design of main-
stream products and/or services that
is accessible to, and usable by, as many
people as reasonably possible . . . with-
out the need for special adaptation or
specialized design” (British Standards
Institute, 2005).

The Center for Universal Design
conducted a research and demonstra-
tion project from 1994 to 1997, which
was titled Studies to Further the Devel-
opment of Universal Design, funded
by the U.S. Department of Education’s
National Institute on Disability and
Rehabilitation Research (NIDRR). In
this project, a set of universal design
guidelines were developed.
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The main objectives of the univer-
sal design concept are to improve the
quality of life and to design environ-
mentally and human-made systems
to the specifications such as the user’s
measurements, capabilities and con-
straints (Kroemer et al. 2001). The
user-centered approach focuses on hu-
man diversity and is at the center of hu-
man factors and ergonomics discipline
(Looze and Pikaar 2006).

The principles of universal design
aim to ensure that every citizen in the
city enjoys equal access to all kinds
of urban services. Universal design
principles are found in a wide range
of product scale to urban scale. Basic
universal design principles applied to
all design disciplines, including those
that focused on built environments,
products, and communications (Story
etal. 1998; Center for Universal Design
2000a; Mueller 1997; Story 2011).

In this study, the principles of the
concept are explained in relation to the
urban areas. Within the philosophy of
universal design, seven principles have
been identified as: equitable use, flexi-
bility in use, simple and intuitive use,
perceptible information, tolerance for
error, low physical effort, size and space
for approach and use as seen in Table
1. With these principles, the concept of
universal design is more comprehen-
sive than the concept of accessible de-
sign and barrier-free design. Universal
design practices in urban areas make
cities flexible and usable to provide
utility for all types of urban users re-
gardless of age, gender, proficiency and
status. These solutions are required for
the disabled as city users to live with-
out encountering any barriers.

One of the principles of universal de-
sign is “equitable use” which indicates
each individual can use and access the
urban areas with equal opportunities.
A following principle is “flexibility in
use” that is the design of urban areas
and the use of transfer centers that
are used to access urban areas, which
are suitable for every individual with
flexible designs. “Simple and intuitive
use” is another principle, which means
that every individual of the urban area
is perceptible with simple stimuli and
intuition regardless of their sufficiency
status. The following principle is titled
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“perceptible information” This princi-
ple indicates that the stimuli and direc-
tions in the urban areas are organized
in such a way that each individual can
perceive, regardless of their limitations
of perception. Another principle that
universal design is based upon is named
“tolerance for error”. It hinges upon the
neccessity to take measures to reduce
any risk of accidents that can occur in
the urban areas. A following principle
named “low physical effort” refers to
the arrangement to minimize the use
of physical force in mobility within the
urban area. The last of these principles
is named “size and space for approach
and use”. This principle points out that
the urban areas need to be organized in
appropriate dimensions to provide an
easy use for each individual in the ur-
ban areas. The integration of universal
design principles and accessibility cri-
teria will make urban mobility possible
for every individual.

Designing for the disabled is about
making buildings and urban areas
accessible and usable by people with
disabilities. Universal design is about
making urban areas safe and conve-
nient for all their users, including dis-
abled people. Furthermore, it means
that the products, where the designs
are universaly accommodating, that
they cater conveniently for all their
users. (Goldsmith 2000). To eliminate
the marginalization of disabled people,
accessibility criteria and universal de-
sign concepts should be used together
to create accessible urban areas.

2.3. Integration of accessibility and
universal design in urban areas

Planning and constructing accessible
urban areas have been the most ignored
subjects for centuries. After the World
War 11, the disabled rights movement
turned up claiming right on equal parti-
cipitation on life all over the globe (Flesi-
cher, 2001). Even though, most of the
European countries have released tech-
nical accessibility standards and accord-
ingly established anti-discriminination
acts. Following these accomplishments,
the awareness about accessibility has
become an important topic. Unfortu-
nately anthipathy and ignorance of the
disabled in the community is still a wide
spread attitude (Krpata 2012).

Accessibility of transfer centers with different transportation modes for disabled individuals
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Table 1. The principles of universal design (Connell et al. 1997).

Principle 1: Equitable Use

The design is useful to people with diverse abilities.

Guidelines:
. Provide the same means of use for all user: identical whenever possible: equivalent when not
. Avoid segregating or stigmatizing any users
. Make provisions for privacy, security and safety equally available to all users

. Make the design appealing to all users

Principle 2: Flexibility in Use
The design accommodates a wide range of individual preferences and abilities.
Guidelines:

. Provide choice in methods of use

. Accommodate right or left handed Access and use

. Facilitate the users’ accuracy and precision

. Privde adaptibility to the users' pace

Principle 3: Simple and Intuitive Use
Use of the design is easy to understand, regardless of the users' experience, knowledge, language skills or current
concentration level
Guidelines:
. Eliminate unnecessary complexity
. Be consistent with user expectations an intuition
. Accommodate a wide range of literacy and klanguage skills
. Arrange information consistent with its importance

. Provide effective prompting and feedback during and after task completion

Principle 4: Perceptible Information
The design communicates necessary information effectively tothe user, regardless of ambient conditions or the users’
sensory abilities.
Guidelines:
. Use different modes (pictorial, verbal, tactile) for redundant presentation of essential information
. Maximize legibility of essential information
. Differantiate elements in ways that can be described (make it easy to give instructions or directions)

. Provide compatibility with a variety of techniques or devices used by people with sensory limitations

Principle 5: Tolerance for Error
The design minimizes hazards and the adverse conseguences of accidential or unintended actions.
Guidelines:
. Arrange elements to minimize hazards and errors: most used elements, most accessible; hazardous elements eliminated,
isolated or shielded
. Provide warnings of hazards and errors
. Provide fail-safe features

. Discourage unconscious action in tasks that require vigilance

Principle 6: Low Physical Effort
The design can be used efficiently and comfortably and with a minimum of fatigue.
Guidelines:

. Allow user to maintain a neutral body position

. Use reasonable operating forces

. Minimize repetitive action

. Minimize sustained physical effort

Principle 7: Size and Space for Approach and Use
Appropriate size and space is provided for approach, reach, manipulation and use regardless of user's body size, posture
or mobility.
Guidelines:
. Provide a clear line of sight to important elements for any seated or standing user
. Make reach to all components comfortable for any seated or standing user
. Accommodate variations in hand and grip size

. Provide adequate space fort he use of assistive devices or personal assistance
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Since the last quarter of the 20th
century, a great deal of efforts have
been devoted to create accessible built
environment (Steinfeld and Maisel
2012). In 1990, The Americans with
Disabilities Act (ADA) draw great at-
tention to the concept of accessibili-
ty and awareness on disability. Many
different studies and legal regulations
have been conducted on disability in
several countries such as; the Unit-
ed Kingdom, Canada, Australia and
New Zealand (Gleeson 1997). Turkey
also enacted a law named the Disabil-
ities Act in 2005 and is mandated to
provide accessibility in public spaces.
Nevertheless, it seems that accessibil-
ity is not fully achieved in practice in
the country. In all these legal arrange-
ments, accessibility is emphasized, but
no emphasis is placed on the concept
of universal design.

There is a difference between uni-
versal design and accessibility. Ac-
cessibility is a function of compliance
with regulations or criteria that estab-
lish minimum level of a design that
is necessary to accommodate the dis-
abled. The concept of universal design
has many different dimensions and it
emphasizes appropriate design for all
people.

Universal design and accessibility
must not be considered separately from
each other. The universal design and
accessibility criteria need to be imple-
mented in order to ensure that urban
areas, structures, urban furnishings
and all kinds of products needed in
the city are used by everyone on equal
conditions. The most important urban
open space elements that connect the
urban areas and provide mobility to
the urban user are the streets. The ar-
rangements to be made for this reason
must start from the streets. In urban
open spaces, signboards, urban furni-
tures, roads, ramps on the pavements,
pedestrian crossings, all kinds of urban
users should be considered and the
new developments have to meet those
users’ needs.

Urban areas influence the individu-
al’s participation in urban life. The re-
lationship between the urban environ-
ment, the individual and society is a
complex and comprehensive relation-
ship. Universal design principles and
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accessibility criteria are both crucial to
ensure the continuity of these relation-
ships. While integration of universal
design and accessibility can be defined
as communication process on the basis
of functionality between user and envi-
ronment, it can be defined as a means
of strengthening the links between the
environment, the individual and the
community, and the urban physically.

The integration of the concept of ac-
cessibility needs to be applied in prac-
tice in the seven principles of universal
design in order to ensure the mobility
of each individual within the city in all
urban areas. The citizen whose needs
cannot be met, consequently cannot
feel him/herself as a part of the partic-
ular community, thus the city. Urban
areas can be seen as the most import-
ant areas that meet the social needs of
urban users, are streets, parks, roads,
schools, hospitals, shopping centers
and entertainment areas. These areas
are where the people can be an active
member of the city. For this reason,
while designing the urban areas one
should consider all its users’ needs.

With the increase in accessibility and
the emphasis on design for all, more
and more experimental and observa-
tional researches have been conducted.
Thus, creating more accessible urban
areas for all types of users and practical
solutions within the community have
been established. Various experts such
as; urban planners, architects, sociol-
ogists and politicians are involved in
this process, while solutions are being
sought to ensure that the city is used
by all types of urban users. In order to
find and implement effective solutions,
these actors should have knowledge in
theory and practice about the relation-
ship between human and environment.
Actors should create a language among
themselves when applying solutions
they find. Today, unconsciousness, ig-
norance, inconsistency, lack of com-
munication between actors and con-
tradictions cause the city not to be used
equally by citizens.

3. Methodology and research area

In this study, the Analytical Hierar-
chy Process (AHP) method, which is a
multi-criterion decision making meth-
od, has been used.
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[

Alternative 3 ... Alternative Q |

Figure 1. Generic hierarchic structure (Bhushan and Rai, 2004).

The AHP method, is developed by
Thomas L. Saaty based on the expe-
rience gained by him, while directing
projects in the US Arms Control and
Disarmament Agency. The AHP meth-
od was developed as a reaction to en-
able the taking of complex decisions.
The AHP method has been used in
social studies as a qualitative analysis
technique. The AHP methods uni-
versal adoption is a new paradigm for
decision-making process with its ease
of implementation. In the method, the
subjective evaluations are converted
into numerical values and processed
to rank each alternative on a numerical
scale (Bhushan and Rai 2004).

In the study an accessibility matrix
has been designed to assess the acces-
sibility of disabled people in transfer
centers by AHP method. In the ma-
trix, universal design principles, which
are identified in 1997 by the University
of North Carolina’s Universal Design
Center, became the main criteria. These
criteria are equitable use, flexibility in
use, simple and intiutive use, percep-
tible information, tolerance for error,
low physical effort, size and space for
approach and use. The sub-criteria of
each main criteria are determined by
considering the accessibility criteria of
disabled people, that have been found
in the literature researches and the
needs of the disabled in the urban areas.

4. Determination of the urban
design criteria, which are important
in accessibility for disabled people,
case study: 5 major transfer centers

Istanbul is the largest city in Tur-
key. Istanbul developed a multi-centric
metropolitan or megalopolitan char-
acter. Accessibility scores of five major
transfer centers of Istanbul have been
calculated by the matrix. These cen-
ters are Taksim, Kadikdy, Mecidiyekoy,
Eminont and Begiktas.

Istanbul was a vigorous core-dom-
inated metropolis until well into the
1950s, with a very limited suburban
development in the periphery. In the
1960s, the majority of jobs were in
the core of the city. Because of this, in
the historic centre Emindnii prouded
transportation system initially by boats,
cars, metro and buses. In the 1970s,
new spatial structure was emerging
decentralized in relation to the central
business district (CBD). Istanbul is an
old city whose long history has pro-
duced an interesting spatial develop-
ment. (Dokmeci & Berkoz, 1994).

The reason for the selection of these
centers is that they are located in the
Central Business District (CBD) of Is-
tanbul and they are transfer centers for
public transportation for individuals,
who come from every corner of the
city. Taksim, Mecidiyekoy and Kadikoy
have become new centers in CBD of
Istanbul in 1960s. Eminénii is located
in historical center and transfer center.
Mecidiyekoy and Besiktas are located
on the axis of the linear central business
area that have gained importance in the
1970s (Dokmeci & Berkoz, 1994).

Main criteria and sub-criteria are
seen in Figure 1, in which AHP meth-
od has been used. The aim of the study
is to calculate universal design and ac-
cessibility scores of five transfer centers
of Istanbul.

After the determination of the crite-
ria, weights of criteria have been given
by 10 disabled people, with whom the
interviews have been conducted (Table
2). Weights of criteria indicate the rela-
tionships between all the criteria. The
hierarchic structure in the pairwise
comparison of criteria on a qualitative
scale. 1 means equal level between two
criteria, 3 means one of criteria is mar-
ginally stronger than the other criteri-
on, 5 means one of criteria is stronger
than the other criterion, 7 means one
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Table 2. AHP method with weighted percentages of all sub-criteria and main criteria.
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UNIVERSAL DESIGN AND ACCESSIBILITY OF TRANSFER CENTER SCORE ANALYSIS
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ZEw The vending machine buttons are positioned at a height of 120 cm 3%
: Positioning of stimuli / markers at appropriate points to provide 3%
‘% huidance u
Steps on boarding platform are in maximum 14%
WEIGHTED TOTAL

Universal design principles, which

1 3 5 7 9

Equal  Marginally
Strong

Strong Very
Strong

Extremely
Strong

Figure 2. Format for pairwise comparisons.

of criteria is very stronger than the oth-
er criterion, 9 means one of criteria is
extremely stronger than the other cri-
terion (Figure 2).

are the main critera of the matrix, have
been compared pairwise by the dis-
abled people. For example, “equitable
use” criterion outweighs “flexibility in
use” criterion and “size and space for
approach and use” outweighs “simple
an intuitive use” and “perceptible in-
formation” and “tolerance for error”,
outweighs “low physical effort”. By
taking all the scores of the disabled
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people into consideration, the mean of
the pairwise compairsons have been
calculated (Table 3). For sub-criteria
hierarchic comparison has been done
by the same way. The comparison has
been done for each criterion. The rela-
tions between all the criteria have been
calculated by this method.

All the hierarchic scores have been
converted to percentages (Table 4 and
Table 5). The same processes have been
done for sub-criteria hierarchy. All
the convertion of the AHP hierarchy
scores have been applied for all criteria.
The accessibility scores of the transfer
centers are obtained as seen in Table 6.

The weighting of the main criteria
and the sub-criteria are determined
by taking the average of the weights,
which have been given by the disabled
people. All the sub-criteria of the ma-
trix has been scored from 1 to 4 by the
disabled people for five major transfer
centers in Istanbul.

For the scaling of the sub-criteria the
Likert scale has been used in the study.
The Likert-type or frequency scales use
fixed choice response formats and are
designed to measure attitudes or opin-
ions (Bowling, 1997; Burns, & Grove,
1997). The description of scaling in the
Likert scale has been given as follows;

1: not absolutely appropriate

2: not appropriate

3: eligible

4: fully appropriate mean scores.

The averages of the given scores by
participants for all the main and sub-
criteria have been calculated then the
final score table for each center has
been obtained.

As a result of the tables, universal
design and accessibility scores of Istan-
bul’s five major transfer centers, have
been calculated and compared with
one-another.

In the comparison between the cen-
ters, the percentage of the scores ob-
tained from each main criteria for each
center have been calculated. Further-
more, the arithmetic averages of these
percentages have been taken and the ac-
cessibility scores of 5 major transfer cen-
ters of Istanbul have been determined.

5. Findings
In the analysis, if all the criteria
are met, a transfer center would score

Table 3. Hierarchic comparison of main criteria.

= [=] <
2 | F | g8 & | B & | 3,
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] S w> o= zZg 50 a2
I o3 aE W [ e z
E |5 | 85| 9§ | BE | k| 22
3 ] BE wg | ] w
g |= "t k2 f | & 4
EQUITABLE USE 1 9 5 5 5 7 9
FLEXIBLITY IN USE 119 1 115 15 15 113 1
SIMPLE AND
INTUITIVE USE s 5 1 1 ! 8 !
PERCEPTIBLE
INFORMATION " 5 1 1 1 8 5
TOLERANCE FOR
Tower 115 5 1 1 1 3 5
LOW PHYSICAL
Low PH 17 3 113 113 13 1 7
SIZE AND SPAGE
S A 119 1 1 115 115 11 1
Total 2 20 | 953 8,73 8,73 17,47 2

Table 4. Convertion to percentage
main criterion.

of hierarchic comparison of
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15 15 115 13

FLEXIBLITY IN| EQUITABLE
USE

0.1 0,1 01

SIMPLE AND
INTUITIVE
USE

0,1 0,1 01

0,1 0,1 01 01 0,1

TOLERANCE |PERCEPTIBLE|
FOR ERROR (INFORMATION

0,0 01 13 13 00 113

Low
PHYSICAL
EFFORT

0,0 0,0 0,0

USE

115 115

SIZE AND
SPACE FOR

9,5 87 87

174
Total 2 1 29 1 3 3 7

29

Table 5. Hierarchy of main criteria.

EQUITABLE USE

FLEXIBLITY IN USE

SIMPLE AND INTUITIVE USE
PERCEPTIBLE INFORMATION
TOLERANCE FOR ERROR
LOW PHYSICAL EFFORT
SIZE AND SPACE FOR USE

45%
3%
12%
14%
14%
8%
4%

Total

100%

as 4. While, in a case where the trans-
fer center would not meet any of the
criteria it would score as 1. Depending
on this resolution, Taksim has scored
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Table 6. Five transfer centers’ universal design score results.

TRANSFER UNIVERSAL DESING AND ACCESSIBILITY
CENTER SCORES
TAKSIM 2,79
KADIKOY 2,74
MECIDIYEKOY 1,86
EMINONO 1,81
BESIKTAS 1,28

Table 7. Transfer center-based covarage ratios of universal design

main criteria.

PERCENTAGES OF THE
TRANSFER CENTERS

UNIVERSAL DESIGN PRINCIPLE

Average

TAKSIM
KADIKOY
BESIKTAS
EMINONU
MECIDIYEKOY

EQUITABLE USE

87% 80% 65,20%

FLEXIBILITY IN USE

41% 58% 42,40%

SIMPLE AND INTUITIVE USE

49% 25% 38% 42% 39% 38,60%

PERCEPTIBLE INFORMATION

41% 45% 38,00%

TOLERANCE FOR ERROR

52% 85% 56,40%

LOW PHYSICAL EFFORT

58% 63% 43% 46% 50% 52,00%

SIZE AND SPACE FOR
APPROACH AND USE

75% 69% 55,40%

Table 8. Distribution of 7 main criteria for all transfer centers.

= > 2 2 x
UNIVERSAL DESIGN PRINCIPLE 2 2 = z >
PERCENTAGES OF THE TRANSFER 2 1 £ z 2 >
CENTERS

= g w H o
EQUITABLE USE 53% 62% 43% 51% 48%
FLEXIBILITY IN USE 3% 2% 5% 3% 3%
SIMPLE AND INTUITIVE USE 4% 8% 9% 1% 13%
PERCEPTIBLE INFORMATION 1% 8% 1% 9% 12%
TOLERANCE FOR ERROR 17% 9% 19% 14% 13%
LOW PHYSICAL EFFORT 8% 7% 6% 8% 7%
3ISZEE AND SPACE FOR APPROACH AND % % 7% % %

TOTAL | 100% 100% 100% 100% 100%

the highest accessibility score, which is
2.79, and Besiktas has scored the lowest
accessibility score, which is 1.28. As a
result, none of the five transfer centers
are fully accessible for disabled people.
Renovation works that have been
carried out in Mecidiyekdy and Em-
inoni. They have low accessibility
scores because accessibility design cri-
teria have not been provided yet. The
reason why the accessibility score in
Taksim is higher than other centers
is that the renovation work has been
completed at this transfer center. In
Taksim; it is expected that the accessi-
bility score will be higher than 2.79 de-
spite the fact that the regulation work
has already been completed. This score
reveals the incompleteness of the im-
plementation in this transfer center.
There has not been any renovatory
or regulatory work done in Besiktas.
The reason that this centre has ranked
the lowest score can be illustrated by its
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lack of a strong connection of its dif-
ferent modes of transportation and the
spatial distance between the aforemen-
tioned modes of transportation.

As a result of the analysis; the prin-
ciple of “equitable use” has given a re-
sult of 87% in Taksim, 80% in Kadikoy,
58% in Besiktas and 50% in Emindnii.
When the average of these five centers
have been realized considering the eq-
uitable use principle, the value would
equate to 65.2%. The principle of “equi-
table use” has the greatest proportion-
al value among the other principles in
terms of fulfilling the criteria (Table 7
and Table 8).

“Tolerance for error”, “low physical
effort” and “size and space for approach
and use” main criteria have similar av-
erage values equate to a range of 50%.

‘Flexibility in use’ main criterion has
scored 42.4% average value.

‘Perceptible information” main cri-
terion has scored 38%, ‘simple and in-
tuitive use’ main criterion has scored
38.6%; which is the lowest score. These
two main criteria include particularly
the urban design criteria, which meet
the needs of people with sensory dis-
abilities. This low scoring is the result
of taking only the orthopedicly dis-
abled citizens into consideration while
conducting the matrix.

When the criteria of the transfer
centers with the highest and lowest
rates are considered; When in Tak-
sim, the subcriteria of “equitable use”
provides %87, while the sub-criteria
of “flexibility in use” and “perceptible
information” provide a scoring of 41%.

According to this matrix’s results,
Taksim has scored a high score con-
sidering the main criteria of ‘equitable
use’ and ‘size and space for approach
and use, yet has scored a low score in
‘flexibility in use’ and ‘simple and intu-
itive use’ and “perceptible information”
main criteria, despite the renovation
efforts in the transfer center.

In Kadikdy, the sub-criteria of ‘toler-
ance for error’ main criterion has pro-
vided 85% while sub-criteria of “simple
and intuitive use” main criterion have
provided 25%.

According to Table 6; Besiktas, has
the lowest accessibility score (1,28) in
five transfer centers, according to Table
8; 58% of the sub-criteria of the ‘eq-
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uitable use’ main criterion have been
provided, while 32% of the sub-criteria
of the “perceptible information” main
criterion have been provided.

In Eminoni, 51% of the sub-criteria
of the ‘equitable use’ main criterion have
provided, while 29% of the sub-criteria
of the ‘perceptible information’ main
criterion have been provided 29%.

In Mecidiyekéy, 53% of the subcrite-
ria of the ‘tolerance for error’ main cri-
terion have been provided, while 29%
of the sub criteria of flexibility in use’
main criterion have been provided.

The 5 transfer centers of Istanbul are
crucial for the mobility of the urban
citizens. If an accessible transfer center
project is to be designed in Istanbul, it
is crucial to use such a matrix as the
integration of universal design and ac-
cessibility criteria.

The current situation of the centers
shows that Taksim largely contributes
to urban mobility of disabled people
with ‘equitable use, ‘simple and intu-
itive use’ and ‘size and space for ap-
proach and use’ criteria; Kadikdy large-
ly contributes to urban mobility of
disabled people with ‘flexibility in use]
‘perceptible information;, ‘tolerance for
error’ and ‘low physical effort’ criteria
(Table 9).

In Figure 3, the circle diameters are
determined by the universal design
and accessibility scores of the cen-
ters. As seen above, Taksim, Kadikoy,
Besiktas, Eminonti and Mecidiyekdy
rank from the highest to the lowest. In
Figure 4, there are images from the 5
transfer centers.

In the analysis, ongoing renewal
works in Eminént and the ongoing
metro construction in Mecidiyekdy
cause the lowest accessibility scores for
these transfer centers. Renewal works
that have not been completed yet affect
accessibility negatively.

The findings of the study, which as-
sess the situation of urban design el-
ements by AHP method, that are im-
portant in the accessibility for disabled
people in the central areas in Istanbul,
suggest that urban design elements are
inadequate in transfer centers and that
quality is far lower than the required
standard.

Taksim has the highest accessibility
score, all the sub-criteria of ‘equitable

Table 9. Center-based proportion of universal design main criteria.
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EQUITABLE USE 267% | 245% | 17.8% | 156% | 153% | 4q09
FLEXIBILITY IN USE 193% | 274% | 212% | 184% | 137% | 4000
SIMPLE AND INTUITIVE USE 254% | 180% | 197% | 218% | 202% | 100%
PERCEPTIBLE INFORMATION 216% | 237% | 168% | 153% | 226% | 100%
TOLERANCE FOR ERROR 184% | 301% | 17.0% | 156% | 188% | 4009
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Figure 3. Five transfer centers of Istanbul.
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use’ have been implemented but “the
height of railings of stairs and ramps
formed at two different levels as 60 cm
and 90 cm” criterion has been ranked
inefficient.

All the sub-criteria of ‘flexibility in
use” have been implemented but “fold-
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able seats are at the stops’, “stops lo-
cated at the same level with vehicle”,
“public toilets are suitable for disabled
people” and “stops’ sizes are sufficient
for a wheelchair user” criteria have
been ranked inefficient.

All the sub-criteria of ‘simple and in-
tuitive use’ have been implemented but
‘the warning signs on pedestrian cross-
ings are indicated by light and phos-
phorus colours”, “staircase and ramp
edges are highlighted with contrasting
colours” criteria have been ranked as
low quality.

Two of subcriteria of ‘perceptible
information’ main criterion have not
been implemented, which are “guiding
& routing panels prepared with large
pinpoint letters & Braille” and “infor-
mation & orientation panels prepared
with Braille”. Three sub-criteria have
been ranked as low quality, which are
“indication of the surroundings of ur-
ban furniture with remarkable coluors
& materials”, “information & voice in-
formation in the directional panels”,
“the height of the information and
guidance panels is 120 cm to be seen
by wheelchair users”.

All the sub-criteria of ‘tolerance for
error’ have been implemented but “the
floor of the covers on the paths must be
maximum in 1,25 cm level difference”,
“sudden constrictions or extensions at
the cross section of the paths” and “po-
sitioning of urban furnitures (required
a minimum of 2 m height to prevent
head injures)” have been ranked as low
quality.

All the sub-criteria of ‘low physi-
cal effort’” have been implemented but
“embossed material, not higher than 5
mm on the surface of paths’, “suitable
resting areas in certain periods (60-
100m)” and “corresponding ramps
on the opposite sidewalks” have been
ranked in low quality.

All the sub-criteria of ‘size and space
for approach and use’ main criterion
have been implemented but “paths’ and
ramps width must be at least 90 cm’,
“maximum height of pavement must
be max.15 cm’, “ramp gradient must
be max. 5%, “positioning of stimuli/
markers at appropriate points to pro-
vide guidance” and “steps on boarding
platform are in same level” have been
ranked as low quality.
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As a result, ‘simple and intuitive use’
and ‘perceptible information’ criteria,
which have scored the lowest in all
the transfer centers, primarily have to
be improved. Furthermore, the other
main criteria should be raised up to the
top level as %100.

6. Conclusions

In this study, the quality of urban
design elements and the conformity
of the accessibility criteria of five ma-
jor transfer centers of Istanbul, that
have connections between the different
modes of transportation in the central
business area of Istanbul, have been
assessed. The state of the urban design
elements, which are important in the
accessibility for all. Therefore those
have been determined in the frame-
work of the seven principles of univer-
sal design, have been evaluated by 10
disabled individuals. The results have
been calculated by the AHP method.

Urban design should create dem-
ocratic and equal habitats for all peo-
ple. To achieve accessibility, universal
design concept and its principles must
be adopted in urban areas. Accessible
urban areas provide equal protection,
equal opportunities for all and cre-
ate social justice and human-centered
urban environments. To increase in-
dependence of mobility of disabled
people in urban areas, all urban design
implementations should be based on
accessibility criteria.

The design of transfer centers, with
the adoption of universal design prin-
ciples, is very important for the inde-
pendent mobility of disabled people.
Sub-criteria, which have been consid-
ered for planning and design studies
should be provided according to the
universal design principles. All kinds
of design implementations are import-
ant to ensure accessibility and mobili-
ty in urban areas. All the urban areas
should be designed in accordance with
the needs of disabled people to create
fully accessible urban areas.

Accessibility score calculation matrix,
which has been prepared in the study,
will be available to local governments
to calculate the accessibility of transfer
centers’ designs. Full accessibility will be
ensured when all of the design criteria
can be applied to the implementations.

Accessibility of transfer centers with different transportation modes for disabled individuals
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