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In this paper we seek to recognize whether the supply
of disability ramps grows proportionally to the popula-
tion that requires them. We compare the growth of the
population with disabilities for mobility reasons in rela-
tion to the growth of ramps in terms of coverage within
urban areas between 2010 and 2014 in Mexico. To carry
out this comparison, it is necessary to discuss the vol-
atility of the concept of disability due to its tendency
to evolve steadily over the years, as it changed, even,
in the study period making it very difficult to generate
adequate measures that can provide useful geospatial
comparisons. In this sense, the importance of tools such
as the International Classification of Functioning, Dis-

En este trabajo buscamos reconocer si la oferta de ram-
pas para discapacidad crece de forma proporcional a la
poblacién que las requiere. Se compara el crecimiento
de la poblacién con discapacidad por motivos de movi-
lidad enrelacién con el de las rampas en términos de co-
bertura dentro de zonas urbanas entre el 2010y 2014 en
México. Para llevar a cabo este cotejo, es necesario dis-
cutir la volatilidad del concepto de discapacidad debido
a su tendencia a evolucionar de manera constante a lo
largo de los afos, pues cambid, incluso, en el periodo de
estudio haciendo muy dificil generar medidas adecua-
das que puedan ofrecer comparaciones geoespaciales
de utilidad. En este sentido, se destaca la importancia
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ability and Health (ICF) of the World Health Organization
to achieve appropriate and useful results is highlighted.
The provision of ramps in urban areas in Mexico was
taken from the National Institute of Statistics and Geog-
raphy (INEGI), as an index of local government response
to the disability problem. It should be noted that the
aforementioned INEGI databases are useful to describe
the real situation in terms of coverage of this infrastruc-
ture. The results allow us to observe that the population
with mobility limitations is growing faster than the con-
struction of ramps and that there is a need for actions
to increase the speed of their provision in order to fulfill
the purposes that the new vision of disability due to mo-
bility limitations has generated.

Key words: geography of disability; census; ramps; mo-
bility limitation; ICF.
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de herramientas como la Clasificacion Internacional del
Funcionamiento, la Discapacidad y la Salud (CIF) de la
Organizacién Mundial de la Salud para lograr resultados
apropiados y Utiles. La provision de rampas en areas ur-
banas de México fue tomada del Instituto Nacional de
Estadistica y Geografia (INEGI), como indice de la res-
puesta del gobierno local al problema por discapacidad.
Cabe destacar que las mencionadas bases de datos del
INEGI son utiles para describir la situacion real en térmi-
nos de cobertura de esta infraestructura. Los resultados
permiten observar que la poblacién con limitaciones de
movilidad crece mas rapido que la construccidon de ram-
pasy que existe la necesidad de acciones para aumentar
la velocidad de su provision para cumplir con los propé-
sitos que ha generado la nueva visién de discapacidad
debido a limitaciones en la movilidad.

Palabras clave: geografia de la discapacidad; censos;
rampas; limitacion en la movilidad; CIF.
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Introduction

The problem of disability is important because it
is a factor of inequity against the families that face
it. According to the micro-data published in ENIGH
2018 by INEGI, Mexican families are divided into
two groups, those with at least one member fac-
ing disability and those without. It is observed
that the former have on average less income, and
while the proportion of their spending in housing
and transportation it is very similar, the money
spending for health by the people facing disability
problems is much higher. This is just one example
of how disability differentiates families. The mod-
ern concept of disability states that disability can
pose serious problems in the realization of peoples
everyday activities when the city’s environments
intensify it. The establishment of environments
that are able to simplify the life of people with disa-
bilities, is capable to reduce the differences between
disabled and non-disabled households, as well as
the large economic difference between them. Now-
adays, in terms of percentages there are 2.1% of
households with disabilities in Mexico (Table 1).

Legal framework and urban equipment
for disability

This paper compares the dynamics of the popula-
tion with disabilities due to mobility limitations in
Mexican cities, and the advancement in the cove-
rage of ramps for disability (the ramps are so-called

popularly, even though they have a wider use). The
ramps nowadays, represent the main equipment
for universal accessibility, which since the signing
of the Convention about the Rights of People with
Disabilities (1) are recognized in the laws of the Sig-
natories, as mandatory implementation.

Mexican law seeks to “ensure accessibility in the
basic infrastructure, equipment or urban environ-
ment and public spaces” as well as to promote the
infrastructure for disability “to be universal, oblig-
atory, progressive, signposted and adapted for all
people”, both in urban and rural areas'. The Urban
Development Act establishes that accessible spaces
ensure free transit?, and the actual regulations detail
their minimum architectural characteristics in pri-
vate centers®. Specifically, the legislation of Mexico
City already considers the attention to mobility for
people with disabilities as a top priority**; for that
reason, it obliges the architectural adaptation of the

1 Ley General para la Inclusidn de las Personas con Discapacidad. Articulo 16. Diario Oficial
de la Federacién 30/05/2011. México. http://dof.gob.mx/nota_detalle.php?codigo=519
1516&fecha=30/05/2011

2 Ley General de Asentamientos Humanos, Ordenamiento Territorial y Desarrollo Urbano.
Diario Oficial de la Federacidn. 28/11/2016. México http://dof.gob.mx/nota_detalle.ph
plcodigo=5462755&fecha=28/11/2016

3 Norma Oficial Mexicana Nom-034-Stps-2016, Condiciones de Seguridad para el Acceso
y Desarrollo de Actividades de Trabajadores con Discapacidad en los Centros de Trabajo.
20/07/2016 México. Diario Oficial de la Federacion. http://www.dof.gob.mx/nota_
detalle.php?codigo=5445287&fecha=20/07/2016

4 Ley de Movilidad del Distrito Federal Articulo 6. Asamblea Legislativa del Distrito Federal.
15-03-2017. http://www.aldf.gob.mx/archivo-c1649ef58afecae210136d1cc81036h5.pdf

5 Leypara la Integracidn al Desarrollo de las Personas con Discapacidad del Distrito Federal,
Articulo 9. Asamblea Legislativa del Distrito Federal. 03/mar./2016. http://www.aldf.
gob.mx/archivo-b28392e3¢828¢3108d8b0873830eb35d.pdf

Average quarterly income of households with members presenting or not presenting and proportion
of spending of that income in housing, health, education and transportation, in Mexico, during 2018

Average income

Proportion of spending on housing
Proportion of health spending
Proportion of spending on education
Proportion of spending on transportation

50,003

30,907
5.95
3.75
2.89

12.86 10.98

Source: National Survey of Households Income and Expenditure, National Institute of Statistics and Geography INEGI. 2019 Micro-data
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spaces?, punishing those who do not respect them’.
Thus, it is natural for the number of ramps to grow,
but at the same time the user population grows as
well, so it is necessary to measure the growth differ-
ential between the equipment designed for the mo-
bility disabled population and the population with
mobility disabilities, which is a complex concept.

Problem of definition of the disability
concept and its evolution

Until 1900, following the juridical and global po-
sitivism of the time, the people with disabilities
were not counted, they were even criminalized (2)
(3), and referred with qualifiers such as blind, deaf,
crazy and crippled. From 1950 to 2000, the disabili-
ty “disappears” again from Mexican statistics.

Ledesma (4, P26) summarizes the modern vision of
disability in four stages: a) Compassionate or Philan-

6  LeydeSaluddel Distrito Federal. Articulo 86-VI. Asamblea Legislativa del Distrito Federal.
15-03-2017.  http://www.aldf.gob.mx/archivo-2af4aad84657fe215d5fa76e7ae9ch97.
pdf

7 Ley de Desarrollo Urbano del Distrito Federal. Articulo 99-IIl. Asamblea Legislativa del
Distrito Federal. 24-03-2015. http://www.aldf.gob.mx/archivo-3a6419f3c20189¢5¢79
382d35f87c41f.pdf

thropic stage; b) Rights recognition stage, since the
1950s disability is accepted as a“social problem”; ¢) In-
tegration stage, between 1980 and 1990, people with
disabilities are integrated actors in public decisions;
d) Equality stage, since the present century, this stage
seeks the visibility of people with disabilities, raising
by that way the awareness about human rights.

On the other hand, Toboso and Arnau (5) consid-
er the same number of stages but a different logic:
Firstly, is the stage of disregard. Secondly, follows
the stage of medical rehabilitation or care model,
focused on the individual. Thirdly, is the Social Mod-
el stage, which is focused upon the surroundings
of people with bases in the economic philosophy of
Amaryta Sen (6), or the lowest income, closely re-
lated in Mexico to disability (7). Finally, follows the
model of diversity that is still under development.
Pantano (8) since 2003 was able to understand that
the available statistics were taking measurements
of different disability’s concepts, while Schkolnik
(10) warned of the need to include in the census
data questions such as the severity of disability.
Until 2010 returns in Mexico the census quantifi-
cation that allows the comparisons between differ-
ent census populations. The evolution of the con-
cept of disability is presented in table 2.

Comparison of the evolution of the concept of disability

Elimination Primitive Mystical fear of people with disabilities. All kinds of stigmatization.
Discrimination From antiquity until | The people with disabilities represent Words concerning the deficiencies: lame, one-armed,
and segregation | the nineteenth a problem for society. blind, deaf.
century
Compassionate Early twentieth People with disabilities require care and help. Sick, helpless.
or philanthropic | century
Recognition 1950-1979 The people with disabilities have rights. Although the UN came to use the term “disabled” it
of rights began to be used the word “handicap’”.
Integration 1980-2000 The people with disabilities participate. Handicapped, disabled.
Equality 2001-2017 The person with disabilities is like any other Disability, but is still used the vision of disability
person. In order to be able to make his/her rights | as something intrinsic to people.
valid, an equality of opportunities is needed. Euphemisms like: people with different capacities.
Social model 21st Century What'simportant in a person is what they People with disabilities.
can do, not what they can't. The disability is
external-independent to the individual.

Proper elaboration through different texts revision (2 - 14).
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The ICF. Functioning, disability,
and health

After numerous international studies and consulta-
tions, in 2001, the World Health Assembly approved
the use of the International Classification of Functio-
ning, Disability and Health (ICF) (15). The ICF contains
a series of classifications in order to describe the per-
son, his or her health and the states related to each
individual. Thus, it is a tool that permits to describe
the disability of the people by detailing their condi-
tions, documenting in depth the possible deficien-
cies in their functions and corporal structures, as well
as their limitations and restrictions in the activity and
participation; in interaction with environmental
and personal factors and the health (15, 16).

The new concept of disability within
the censuses

The quantification of the population with disabili-
ties faces problems that have been already identi-
fied by several authors (6, 8, 9), in order to achieve
similar and indispensable data so that to evaluate
equal-universal access. Table 3 shows that in Mexi-
co from 1885 to 1940, the ancient concepts of disa-

bility are used. In addition (Table 4), even though
the 1990s are the time of greatest change in uni-
versal adaptation due to technology and political
activism (17). It is until the beginning of the new
millennium, thanks to efforts such as the ICF, when
the disability is recognized as a condition and not
as a problem. In 2010, in Mexico, the censuses be-
gin to record the levels of functioning and disabi-
lity. In 2000, names that are more appropriate are
given to disabilities, and in 2010 is added the origin
of the disabilities, that is a very useful fact conside-
red for the elderly. Moreover, in 2010 there are dis-
cussions about different level of limitations based
upon the ICF that have as a result the perfection
of measurements concerning the severity levels of
disabilities in 2014.

Methodology

Based on the comparative concepts, it is sought to
know within different localities in Mexico, at what
speed the population with disabilities due to mo-
bility limitations increases compared to the growth
of the main urban access equipment such as the
ramps.

Historical accounting of disability according to concepts of each year

1900 1910 1930 1940 1950-1990
LT TIE 13,607.2 15,1603 14,3347 16,552.7 19,653.5
(Thousands)
Registered people
with a disability
(or addition
of substitute 33.9 31.2 109.6 106.9
concepts)
Percentage of
registered with
disabilities with 0.2 0.2 0.7 05
respect to the total
population
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Table 3 Concludes
Historical accounting of disability according to concepts of each year

Year

Concepts

1900 1910 1921 1930 1940 1950-1990
Blinds 129 11.8 16.2 18.9 16.9
Deaf-mute 9.0 7.8 35 6.1 5.1
Deaf 15.0 15.5 133
Mute 5.9 7.7 35
Idiotism 4.1 42 438 6.8 6.0
Cretinism 3.0 2.6
Alienation 49 48
Mads 5.2 83 9.2
Hunchbacked 3.2 2.9 1.8
One-armed 103 103 9.2
Crippled 10.3 13.7 10.8
Lame 19.0 193 219
With physical and 94
mental defects
Table 4 Continues

Historical accounting of disability according to concepts of each year age via ICF approach

Concepts

2000 2010 2014
Total population (Thousands) 97,483.4 112,336.5 119,990.0
Register.ed people with a disability (or addition 17848 45277 71840
of substitute concepts)
Percentage of registered with disabilities with
) 1.8 40 6.0
respect to the total population
With some motor disability 809.7
With some hearing limitation 280.0
With some language limitation 86.7
With some limitation
Mental disability 287.6
People who have difficulties in the performance
: 4,527.8
and/or accomplishment of everyday tasks.
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Table 4 Concludes
Historical accounting of disability according to concepts of each year via ICF approach

Year

2000 2010 2014

Concepts

People who have difficulties in walking or moving,
getting on and off the bus, sidewalks, stairs etc.

24374

People who have difficulties in bathing, dressing

and/or eating. 229.0

People who have difficulties in listening, even

if they are using hearing devices. 4986

People who have trouble seeing, even when

they use lenses. 1,292.2

People who have difficulties maintaining a level

of concentration in simple things. AL

People who have some kind of difficulty or

mental limitations 448.9

People who have difficulties communicating
with others or who have limitations on receiving
and producing messages in order to make 401.5
themselves understood through language, signs
and symbols.

People who are not able to walk, move and

getting on and off the sidewalks, buses, stairs etc. e

People who are not able to see even though

. 2023
they are using lenses

People who are not able to talk, communicate
or converse

350.4

People who are not able to hear even though 1902
they are weare hearing devices :

People who are not able to dress, bath or eat 481.8

People who cannot pay attention or learn simple

things Ek]

People who have considerable difficulties in

order to move, walk, ascend and descend Bl

People who have considerable difficulties to see

even when they weare glasses 2,612.9

People who have considerable difficulties to

. 472.8
speak, communicate or converse

People who have considerable difficulties to hear

even though they weare hearing devices L2

People who have considerable difficulties to

bath, dress or eat 522.3

People who have considerable difficulties in

order to pay attention or learn simple things 1133
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Material

In this paper we were able to use different databa-
ses that can be appreciated in table 5, the above
mentioned databases were very helpful in order to
perform the following two measurements:

a. Evolution of the population with disabilities

In order to obtain the quantity of people with
disabilities at a Census Tract (CT) as well as at a
Municipality level, it was necessary to consult the
data of the 2010 Population and Housing census
(Censo de Poblacién y Vivienda in Spanish). Mo-
reover, through the census sample we were able
to identify the cause of the disability for each of
the individuals. For the year 2014 it was used the
National Survey of Demographic Dynamics (En-
cuesta Nacional de la Dindmica Demogrdfica in
Spanish) available by INEGI (See table 5 in order
to consult the sources) and we made use of the
expansion factors offered by the above-mentio-
ned survey.

Table 5

b. Evolution of the supply of ramps

We were able to measure the coverage of ramps for
every block (and its centroid) through the public
data of INEGI named “Infraestructura y caracteristi-
cas del entorno urbano” (2010 y 2014) (See table 6),
where each block can be evaluated and qualified
according to the ramps availability that offers to the
people via the surrounding roads. Every block can be
qualified with the following five possible numerical
indicators: 1) “all the surrounding roads have ramps”
(total coverage), 2) “some of the surrounding roads
have ramps” (partial coverage), 3) “none of the su-
rrounding roads have ramps’, 4) “housing complex’,
5) “No specified”. For this work we took under consi-
deration only the blocks with values equal to “1”,“2”
or“3"because the blocks with values equal to“4”and
“5" are very peculiar and they present a very small
part of the sample. In figure 1 can be seen the qua-
lification procedure, as well as the geo-informatics
process that needs to be followed within a Geogra-
phic Information System. In table 6 can be apprecia-
ted the growth in ramps coverage according to the
localities size growth in terms of total population.

Continues

Data structure

Primary
sampling
unit

Capture

instrument

Conceptual gbtained Web

. category or
synthesis . g y reference
indicator

1 | Populationand | 2000/ Population/ Universe Its purpose is to count the resident INEGI Variables http://www.
housing census | 2010 housing population of the country, to described in beta.inegi.org.
update the information on its main tables 3-4 mx/proyectos/
demographic and socioeconomic cpv/2010/
characteristics, and to
locate its distribution in the
national territory.
2 | Censussample 2010 Population/ 2.9 millions The expanded questionnaire INEGI Variables http://www.
or expanded housing of houses contains all t described in beta.inegi.org.
questionnaire he questions of the tables 3-4 mx/proyectos/
above- mentioned cpv/2010/
basic questionnaire and additional
questions about the characteristics
of the housing
and its inhabitants.
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Table 5

Capture
instrument
3

Primary

sampling
unit

Data structure

Conceptual
synthesis

Obtained
category or
indicator

Concludes

Web
reference

National survey | 2014 Population/ 101,389 houses | It was a statistical project aimed at INEGI Variables http://www.
of demographic housing enriching the supply of information described in beta.inegi.org.
dynamics of national interest linked to the tables 3-4 mx/proyectos/
national subsystem of demographic enchogares/
and Social information. especiales/
enadid/2014/
4 | Characteristics 2010 Blocks 1,806 localities Derived from the population INEGI Blocks with http://www.inegi.
of localitites and housing census. This topic wheelchair org.mx/est/
and the urban focuses on the roads infrastructure ramps availabil- contenidos/
environment conditions, the availability of urban ity in Proyectos/
equipment, the existence of urban “All of its Roads” | accesomicrodatos/
services and the accessibility condi- Otros/2010/
tions presented by the towns of default.aspx
5,000 and more inhabitants.
5 | Characteristics 2014 Blocks Its objective is to update the INEGI Blocks with http://www.
of localitites information related to the housing wheelchair inegi.org.mx/
and the urban environment, published for the ramps availabil- | est/contenidos/
environment first time in 2010, whose capture ity in“All of its proyectos/
instruments were applied during Roads” encuestas/otras/
the operation called the update localidades/2015/
route of the national geostatistical
framework.
Figure Continues
Structure of spatial data
Source Data Blocks Data

Points are generated from the Latitude-Longitude coordinates of the source data. The source data is added to the polygons of blocks and the ones that do count

with ramps in all roads are selected.
1. With ramps presence in all roads.
2. With ramps presence in some roads.
3. Without ramps presence.
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Figure 1 Concludes
Structure of spatial data

Locality Data Geostatistical Framework
Blocks
. 15 States
e o o
l Municipalities
L] L]
° . I
Locality Localities
(1] ] Census Tracts
B Blocks
The blocks contained in their corresponding Locality that do have presence From the National Geostatistical Framework it is possible to
of wheelchair ramps in all their roads are counted. apply geoespatial data integrations and/or desintegrations depending

on the level of the source data.

Table 6
Growth of ramps coverage according to locality size

Percentage of
Size of the Blocks with blocks with

Percentage of

Urban Blocks in the Blocks with partial blocks with Growth in ramps
localit complete ramps complete : coverage 2010 -
ocairty country Coverane ramps coverage amoe partial ramps 2014
by total 9 P coverage

population CORCIAYE

2010 2014 2010 2014 2010 2014 2010 2014 2010 2014 Complete Partial
3 millions

253,297 259,933 16,216 17,668 31,995 33,757 640 680 1263 12.99 1.09 1.06
and more
From 1

million to 148,895 154,424 6,220 7,482 15,182 17,083 418 485 1020 11.06 1.20 1.13
2,999,999

From
500,000 to 245,751 254,598 10,076 12,497 25,464 29,161 410 491 1036 1145 1.24 1.15
999,999

From
100,000 to 228,216 234,786 8817 10440 23,046 28,005 386 445 1010 11.93 1.18 1.22
499,999

AN oo 58,073 972 1193 4427 5758 173 205 787 992 123 130
099,999
f;°;"9;g'°°° 139319 143939 163 1492 8401 10,5 083 104 603 713 128 122
Urban
bt MOTUT2T 105753 43464 50772 108515 12,020 406 459 1043 1122 117 114
:‘;‘t?"mal 1377,010 1,456,594 44,278 60,904 113,913 142,664 322 418 827 979 138 125
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Method

In order to obtain the previously mentioned me-
asurements a) and b), it is necessary to analyze
changes both in time and space with the following
variables:

a, year.a, year 2010 or a, year 2014.

T“ (c), total population in the year a within
localities of size c.

D (c), population with some kind of limitation
in the year a within localities of size c.

Mo (c), population with mobility s limitation in
the year a within localities of size c.

B (¢), total number of blocks in the year g,
within localities of size c.

R (c), blocks with total coverage of ramps in
the year a within localities of size c.

r“ (c), blocks with partial coverage of ramps in
the year a within localities of size c.

Table 7

The growth of ramp coverage (expression 16 and
20 of table 7) and the relative population growth to
mobility limitation (expression 11 and 14 of table
7) were estimated for all the localities.

We were able to calculate the population’s pro-
portion with some kind of limitation according
to the size of locality via the expressions 1-9 seen in
the table 7. The total national population is equal
to the population of all the localities of all sizes as
indicated in expression 6 of table 7. The sum of
the population with disabilities due to some kind
of limitation within all localities, is the population
with disabilities at a national level, while the sum
of population with disabilities in terms of mobility
limitation within all localities is the national rep-
resentation of mobility’s disability. These are our
national disability indicators. The principal indica-
tors that need to be calculated can be seen in the
expressions 9-20 of the table 7.

Continues

Expressions for the comparison between population growth and ramps coverage

T“(c
1 cpPC Population growth in localities of ¢ size from CPC =
yeara toa,. T‘”(C)
. . . Lo D*%(c)
5 cPD Growth of popqlatlon YV.Ith some kind of limitation CPD =
in localities of size c. D(c)
Growth of the disabled population that presents = M)
3 CPDM Tt Hisdvied popUlation that | CPDM = —
mobility ‘s limitation in localities of size c. M“(c)
Growth of blocks with wheelchair ramps R®(c)
4 CCR availability in all of their roads within CCR= R
localities of ¢ size. (c)
Growth of blocks with wheelchair ramps r“(c)
5 CMCR availability in some of their roads within CMCR = ra(c)
localities of ¢ size.
6 PT) National populathp in the yeara within T%(c)
all the localities 72 of size c. =1
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Table 7

Concludes

Expressions for the comparison between population growth and ramps coverage

7

10

N

12

13

14

15

16

17

18

19

20

21

PTD(a)

PTM(a)

%PCD 2010

%PCD 2014

CPCD10_14

%PCDM2010

%PCDM2014

CPCDM10_14

%MzaT2010

%MzaT2014

%MzaA2010

Y%MzaA2014

National disabled population in the year a within
all localities 72 of size c.

National population presenting mobilitys.
disability in year @ within all localities 7 of size c.

% of disabled population in 2010.

% of disabled population in 2014.

Growth of population with disabilities
from 2010 to 2014

% of population with mobility ‘s
disabilities in 2010

% of population with mobility s disabilities in 2014

Growth of population with disabilities in mobility from
2010t0 2014

% of blocks with ramps in all of their roads in 2010

% of blocks with ramps in all of their roads in 2014

Growth of %MzaT2010 to %MzaT2014

% of blocks with ramps in some of their
roads in 2010

% of blocks with ramps in some of their
roads in 2014

Growth of %oMzaA2010 to YoMzaA2014

Comparison

>, D(e)
c=1
> Me(c)
c=1
PTD(2010)x100/PT(2010) 4.0
PTD(2014)x100/PT(2014) 6.0
9%PCD 2014/%PCD 2010 15
PTM(2010)x100/PT(2010) 2.2
PTM(2014)x100/PT(2014) 3.0
%PCDM?2014/%PCDM2010 14
3.2
> Me(c) x 100/ R (c)
42
%MzaT2014/%MzaT2010 13
83
ey Ma(c) x 100/7° (c) 9.8
%MzaT2014/%MzaT2010 1.2
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When the population within a geographic entity
grows, it is expected to grow the special groups of
population as well (for example the disabled pop-
ulation). So if a,>a, (2014>2010), it would be ex-
pected that relations of all kinds of population for
the two periods would grow, that is to say: CPC>1,
CPD>1y CPDM>1. However, if we take into consid-
eration proportions, and if the social and integra-
tive model of the disability were fulfilled in accord-
ance with the ICF canons, it would be expected
that the proportion of the disabled population
would declineg, that is to say,

T%(c
D%(c) D%(c)

-
~
S
—
o
-

Also a social model of disability carried out in
the different local governments, could suppose
that the infrastructure in general for the disa-
bled people, and in particular the ramps would
increase each year in a greater proportion than
that of the population with disability in order to

cover the objective of 100% universal access. That
is to say, the CMCR>1 and CCR>1. Each local gov-
ernment would be initiating the urbanization of
new blocks, trying to achieve complete coverage
of ramps in neighborhoods that had partial cover-
age. In Mexico, we see that in the year 2000, 45%
of the population with some kind of disabilities
was reported; In 2010, this percentage raised as a
53% of the population with limitations in walking,
moving, getting off and on public transportation
modes was registered. Finally, in 2014, we are able
to see that 50% of the population with some kind
of disability was reported. As we can see the sta-
tistics is not comparable, but it oscillates between
45% and 53% of the mobility s limitation and also
it oscillates between 4% and 6% of the popula-
tion’s total disability.

Change in time

The graph 1 shows the data of table 8. The growth
rates of the disabled population ratios are higher

Graph 1
Growth of the proportion of ramps against disability
12
10 —O) 9.8
8 8.3 (o=
6 —) 6.0
4 40 = 4@4'2
3.2 (o= —) 3.0
2 2.2 (o=
0
2010 2014
=== 9% Total coverage of ramps. Growth Rate 1.2
== % Population with disability. Growth Rate 1.5
== % Partial coverage of ramps. Growth Rate 1.3
== 9% Population with disability due to mobility's limitation. Growth Rate 1.4
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Table 8

Growth of the proportion of ramps against disability

Population with

eat disability

Population with mobility
disability

2010 4.0
2014 6.0
Growth Rate 1.5

Partial Total coverage
coverage of ramps of ramps
32 83
4.2 9.8
13 1.2

Source from the INEGI National Demographic Dynamics Survey, 2014. INEGI Population and Housing Census, 2010.

than the growth rates of ramp’s coverage. In other
words, the population with disabilities is growing
faster than the coverage of ramps.

In general it can be noted that the coverage of
ramps increase. The growth rate of partial ramps
coverage though, is higher than that of total cov-
erage. Which seems to indicate something that is
usually seen on the streets, where the local gov-
ernments who are in charge of establishing ramps
coverage, implement their lines of action accord-

ing to their budgets, although it is known that par-
tial coverage is not completely useful because if a
wheelchair goes up at one point of the block, it is
understood that it will have the opportunity to go
down at another. This may involve working in paral-
lel instead of following a sequential approach, that
is, moving forward in many blocks at the same time
instead of starting when only having completed
the previous one. However, it is obvious, that the
population with disabilities due to mobility grows
faster than the coverage of ramps.

Graph 2
’ Full ramp coverage, disabled population due to mobility limitation and growth rate,
according to locality size
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Change in space

In graph 2 which shows the data of table 9, we can
see how there is a tendency for the larger localities
to have a lower proportion of population with
disabilities due to mobility’s limitation (by the
year 2010). Maybe, this tendency can be justified
because there are more health services or more
prevention in these larger localities. It may also be
due to the fact that the adjustments made by lar-
ge cities allow people with different conditions to
adapt to various activities. Moreover, through gra-
ph 2 we are able to see that the larger localities not
only have fewer people with disabilities but more
coverage of ramps infrastructure. This may be be-
cause in large cities there are more health services,
greater access to education and greater possibili-
ties for transportation.

The following graph shows how in larger cit-
ies there is more complete coverage of ramps,
and at the same time, a smaller population with
disabilities, even though the growth of the latter is
almost constant in all city sizes.

Discusion

Urbanization-Metropolisation is currently one of
the most important phenomena of the 21st cen-
tury because concentrates a great number of
people to urban centers in order to find better life
opportunities. Nevertheless, urban environments,
infrastructures, facilities and services, depending
how they are planned and built, can impede or
enable access, participation and inclusion of mem-
bers of society (18).

Since the late 1980s it was known that a metrop-
olis accessible to everyone did not have to be a
utopia (19).

There is evidence in literature, revealing a
widespread lack of accessibility in built environ-
ments, from roads and housing, to public build-
ings and spaces. Evidence also reveals a lack of
accessibility to basic urban services such as san-
itation and water, health, education, transporta-
tion,emergency and disaster response, resilience
building, and access to information and commu-

Full ramp coverage, disabled population due to mobility limitation and growth
rate, according to locality size

Table 9
O % of blocks with full ramps
Citys size 20102014

15,000 to 49,999 1.24

50,000 t0 99,999 1.19

100,000 to 499,999 1.15

500,000 to 999,999 1.20
1,000,000 to 2,999,999 1.16

3 millions or more 1.06

% of blocks with full % of population with mobility
ramps 2010 limitations 2010
0.8 232
1.7 2.23
39 2.04
4.1 1.97
42 1.73
6.4 1.93
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nications. These accessibility limitations greatly
contribute to the disadvantages and marginali-
zation faced by persons with disabilities, leading
to disproportionate rates of poverty, deprivation
and exclusion (18).

However, major cities show greater attention
to disability, due to their medical services and the
level of accessibility to different services that they
offer to their inhabitants, so there is less disability,
but they also have more ramps coverage. Which
would explain why people with disabilities from
other localities come to them for treatment and if
their income allows it, to live in them so that to
find better accessibility conditions, not only due
to the greater number of ramps, but also due to
the possibilities offered by some public transport
services, greater employment possibilities, access
to health and educational facilities. Considering
the current concept, the disability should not only
be registered in terms of absolute numbers, but
also in terms of severity, and whether it is expe-
rienced within a favorable environment or not.
If the smaller cities do not offer universal access,
they can expel disabled people, as well as, people
belonging to priority care groups (elderly, preg-
nant women and people with strollers) and enter
into a vicious circle: there are no ramps because
there is no population that needs them.

The unfavorable disproportion that results com-
paring the growth speed of ramps coverage with
the count of the number of people who have mo-
bility’s limitation is barely studied. Most countries
do not even count their ramps, making it more
difficult to diagnose barriers related to disability.
Efficient ways to generate geo-spatial knowledge
through well-established governmental invento-
ries should be found that can help to assess the
mobility of disabled people. Moreover, this kind
of geo-spatial mechanisms should be enriched
via information related to ramps quality, such as
ramps slope, ramps width and ramps direction in
order to secure that the ramps will be user friendly.
Furthermore, it should be highlighted that ramps
coverage is only one element required to improve
universal accessibility and is one of the easiest and
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perhaps least expensive to solve. On the other
hand, generating public transport services, or hav-
ing specialized health services, lifts and escalators
is more complicated and expensive.

It is worth mentioning, that in the disability
scenario, multiple complex relationships are reg-
istered between the limitations of people and the
physical and socio-economic barriers that exist in
the environmental context, including economic
supports, jobs, access to education and personal
situations. Hence, it is not surprising, to discover
the inverse relationship between the number of
ramps and the population with disabilities due to
limitations in mobility.

Conclusions

Although the issue of disability is not new in the
world, in Mexico it has statistically recovered since
2010, reflecting the little attention it has received
officially and socially. The lack of ramp equipment
and its below demand growth, precisely expresses
the little attention given to the issue of disability in
Mexico. The latter requires not only certain infras-
tructures such as ramps, but changes of perspecti-
ve (social interventions and public policy) that pro-
pose and generate comprehensive and inclusive
solutions. The concept of “smart cities” represents
for countries like Mexico an utopia, for that reason,
urban planners, sociologists, engineers, geogra-
phers and other specialists must work on the de-
sign and functionality of “inclusive cities” that allow
universal accessibility for children, older adults, wo-
men, pedestrians and of course people with disa-
bilities.

Considering these facts, the objective of this
paper has been to recognize whether the supply
of ramps equipment grows in a similar way as the
population that requires it.

The importance of comparing the infrastructure
for disability with the dynamics of the disabled
population is that the programs and resources al-
located and promoted by the government should
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be evaluated via objective data and information,
so that to recognize whether the rights of people
with disabilities are being recognized.

The soundest part of this investigation is the cre-
ation of a methodology that through the applica-
tion of a series of indicators allows us to recognize
if the supply of ramps really improves.

The summary of our findings is very interest-
ing because it shows that the lack of equipment
such as ramps and their growth rate that is be-
low the demand, requires actions that will per-
mit the increase in the speed of ramps allocation
in order to meet the purposes that have been
generated by the new vision of disability by mo-
bility s limitations.

Nevertheless, it is worth mentioning that the
above mentioned methodology has some limita-
tions, for instance, the fact that there is ramp cov-
erage does not tell us anything about the appro-
priate quality of these ramps. In addition, there are
blocks with very complex shapes that are not well
surveyed by counting how many of their sides are
covered by ramps. Moreover, there are very large
blocks that may have a covered side by ramp but
only in a small proportion, resulting by that way,
insufficient the coverage of infrastructure.

In Mexico the INEGI has undertaken the task
of counting and registering the characteristics
related to urban environment, but not in all the
countries can be seen this type of data collection,
thus the methodology will not be easily applied
in many other countries.

It is essential in an issue as important as disa-
bility that governments measure progress based
on the infrastructure’s quality and quantity des-
tined to this condition. Therefore, measuring
accessibility is an important task. Global efforts
have already been made to classify disability, but
we still do not know whether the city’s environ-
ment is suitable. Thus, it can be measured within
the urban space where and how destinations are
dispersed (20).
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To measure the city’s environment accessibility,
the local and regional scales must be considered.
Within the latter itis important to take into account,
the structure of travels origins and destinations,
urban morphology, urban equipment (including
ramps, sidewalks, etc.) and locally architecture. All
these elements must form a system to measure the
accessibility of the city’s environment.

For the near future, a set of similar evaluations
like the ones presented in this investigation can be
carried out periodically in order to recognize which
places have advanced more in the supply of uni-
versal spaces and which ones need to be helped.
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