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ABSTRACT: Developed countries have related the lack of access to public transport to disadvantage and
social exclusion, and many methods have been developed for the spatial measurement of the public
transport supply aimed at equity in relation to socially disadvantaged groups, and for improvements in
transport systems. These methods are still incipient in Latin America, although interventions to improve
transport quality are an essential political requirement in urban governance. This paper is part of a PhD
thesis, aiming the methodological development for the identification and evaluation of spatial gaps in the
supply and demand of public transport causing social disadvantage in the Brazilian city of Recife. It is
based on methodologies such as Needs-gap (Currie, 2010), PTAL (Transport for London, 2010), PTAI
(Saghapour et al, 2016), and other methods analyzed. The objective of the paper is the critical analysis of
the approaches that deal with these aspects, both in terms of social disadvantages due to the difficulty in
accessing or even having public transport, as well as in the part related to the detection and analysis of
spatial gaps in the supply and demand for public transport in urban areas of large cities. Based on the
review carried out, it is possible to base the methodological development intended for the thesis study
area, which can also be used for other cities in the world.

KEYWORDS: Public transport. Needs-gap. Social exclusion.

1 INTRODUCTION

Social inequality has been interpreted in several ways. It is most commonly explained as being the effect
of income concentration and disparities in quality of life. In a study published in 2015, the OECD shows
that the gap between rich and poor has widened in developed countries over the past 30 years,
consolidating disparities between classes and affecting gross domestic product. What, then, can be said of
the countries of Latin America that have reduced poverty, but in absolute numbers have millions of people
in this situation in urban areas and high levels of unemployment strengthening informality? Considered the
most urbanized region in the world, its cities are spatially and socially segregated (UN-Habitat, 2012). In
Brazil, the appropriation of the urban space by private interests with the support of the State has been
well-known and thus the challenge of overcoming the unequal conditions of citizenship is constant. The
socially disadvantaged population moves away from the main centers of cities and the difficulty of access
to public transport in carrying out basic activities such as work, school and health, compromises freedom
and social progression. In view of the importance of the theme, several methods have been developed for
the spatial measurement of the public transport supplied, aimed at identifying lack of equity in relation to
socially disadvantaged groups.
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This article focuses on the bibliographical review aimed at framing and sustaining the methodological
development to be proposed for the current PhD thesis. The critical analysis of the approaches prepares
the mainstay of the methodology for the study area of the thesis, the Brazilian city of Recife, and that can
be used mainly for other cities of Latin America and also of the world, with adaptations to each reality.

Thus, the paper is formed by this section, containing the objetives and showing an overview of the framing
for this work; section 2, which deals with the social needs and social exclusion that is due to the
disadvantages in public transport; section 3, which presents the main and most recent methods for
investigating spatial failures in the provision of public transport, and section 4, which presents the analysis
and discussion of results concerning the content reviewed in the paper. Finally, in section 5, are the
conclusions and the methodological proposal to be used in the thesis.

2 DISADVANTAGES IN TRANSPORT AND SOCIAL EXCLUSION

Social exclusion has a broad and multi-pronged concept, sometimes being addressed in a general context
as a synonym for poverty, which is not real. For Kenyon at al. (2002), poverty mainly incorporates
recognition of material and social deprivation, while social exclusion perceives unequal access and need
for inclusion and participation of the individual in society (Levitas, 2007).

In the face of the concepts that translate social exclusion, when referring to transport in the face of a
perspective on how its scarcity in diverse bias can bring losses to the lives of individuals in various social
strata, one begins to perceive what the disadvantage in transport is. If social exclusion is encompassing in
its structure, with factors such as poverty, ethnicity, gender, disability, age, employment status, among
others, it is natural to understand that people who do not have or have difficulty accessing to achieve the
normal activities of life such as education and employment, health, food and leisure shopping, do not have
the same opportunities as others who have access to public transport and are thus disadvantaged. The
disadvantage in transport is one of the causes of social exclusion.

Latin America and the Caribbean are mainly characterized by urban public transport, walking and cycling,
while private motorized transport is composed by cars or motorcycles. It is important to note that for those
who live in peripheral areas, transportation costs are higher, which is natural because of the greater
mileage traveled and this corresponds to a considerable portion of their salaries. This picture portrays the
great Brazilian cities, including the city of Recife, which also suffer from the inadequate supply of public
transport, which made the use of private motorized transport attractive (IPEA, 2011). There is still a lack of
adequate infrastructure for the so-called active means of transport, besides being sustainable, such as
cycling and walking (Malatesta, 2007, UFRJ, 2016). Thus, having a motorized vehicle has become an
important element for the level of accessibility and not owning it has become a factor of social exclusion
(Rodrigue et al., 2006).

Investments in urban roads in order to improve their capacity have been only temporary in Brazil
(Ministério das Cidades, 2007), increasing the additional capacity of the roads without privileging urban
public transport and the active means of transportation. Transport, while not taking into account criteria for
urban development in harmony with demand to improve urban mobility, is totally counterproductive,
aggravates congestion and privileges individuals that can own a car (Vasconcellos, 2010).

According to Jaramillo et al. (2012), in the most traditional line of planning methods for urban transport
systems, the demand has been the main object of study, not taking into account the spatial or
socioeconomic equity (Banister, 2005). It should be noted here that spatial equity in focus is embedded in
vertical equity because, according to Litman (2016), "transportation policies are equitable if they favor
economically and socially disadvantaged groups, thus compensating for inequalities."

It is in this context that some of the methodologies developed for the identification and evaluation of the
spatial gaps in the provision of public transport are presented and that they bring in their structure the
problem of the disadvantages in transport relative to the disadvantaged social groups, trying to find the
proper methodological support for the case study of the current thesis, as already mentioned.
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3 METHODS FOR THE GAP ASSESSMENT IN PUBLIC TRANSPORT

Methods that associate the measure of supply to disadvantage in transport using geographic information
systems (GIS) have been developed for a long time in Australia (Currie and Wallis, 1992; Currie et al.,
2003; Currie, 2004; Currie, 2010; Delbosc and Currie, 2011). In the studies for Hobart (Currie, 2004),
which is in the Australian state of Tasmania, the already refined approach has been called 'needs-gap'.
The designation of this approach is due to the fact that needs-gaps are the spatial failures between
transport and social deprivation, after comparing measures of supply and demand. Currie (2010) used the
methodological development needs-gap in Melbourne, which is in the State of Victoria, Australia, for all
5,839 census collection districts (CCDs) -which will be called 'bairros' (neighborhoods) in our study - in
order to test how this approach would respond to the case of larger localities within the Australian context.
Greater Melbourne already had a population of 4,530,000 inhabitants in 2015, to the detriment of the
population of Greater Hobart, which in the same year (2015) had 221,000 inhabitants (Australian Bureau
of Statisticians, 2016).

Delbosc and Currie (2011) also presented a new approach to the metropolitan Melbourne region, with a
visual representation of the shortcomings in the provision of public transport in relation to population and
employment.

Also aimed at Greater Melbourne, in a differentiated bias, the methodological development of Saghapour
et al. (2016) considered the frequency of public transport services, with the incorporation of population
density, an innovation considering previous studies.

Also in the context of the quality of public transport provision, the work of Wu and Hine (2003) studies the
supply and the disadvantage in transport, in the city of Belfast, Northern Ireland. It uses the geographic
information system and the Public Transport Access Level (PTAL) method (Transport for London, 2015).

The revisions of the aforementioned methodologies regarding supply and demand measures are shown
below, observing the social needs due to the transportation disadvantage.

3.1 MEASURE OF SUPPLY

In the treatment of supply, Currie's study (2010) considered a combination of the level of service provided
by public transport in metropolitan Melbourne and the conditions to access it through the existence of
buffers in the neighborhoods of the study area. The frequency was evaluated by the number of arrivals per
week in each neighborhood and the measurements of typical walk catchments (Currie, 2010) were used
for public transport modes. For the calculation of the supply index, a combined measure of the above
parameters was used, as shown in the equation below. GIS software was also used.

 Area s, A

SIbairro- TN *SLa.)

Are Qs
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Where: bairro is the neighborhood under analysis; Slbairro is the index of the supply corresponding to
each neighborhood; N is the number of walk access buffers for the stops/stations in each neighborhood;
Bn is the buffer n for each stop/station in each neighborhood; Areabairro is neighborhood area in square
kilometers (km?); SLBn is the measure of the level of service (number of arrivals per week of buses, trams
and metro in buffer n). The approach then considered the territory of the neighborhood taking into account
its coverage by walk catchments to access public transport beyond its relative service levels.

Delbosc and Currie (2011) used the same index for the supply developed by Currie (2010), corresponding
to equation (1), in each census tract (CCD) or 'bairro’ for metropolitan Melbourne. The main focus was on
the distribution of supply in relation to population and employment. The approach consisted in the use of
Lorenz curves as a measure of the relative supply of transport to the population, as well as the Gini
coefficients for the representation of the equity measure, allowing a visual representation of the gaps in the
public transportation supply relative to the population and employment. They reported in their research that
service levels were calculated based on the walk catchment overlap of the stop and not based specifically
on the catchment centroid, where the stop is located, noting that the public transport stop does not have to
actually be within the neighborhood so your service contributes to the supply of this neighborhood.
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In the studies of Wu and Hine (2003) the PTAL-Public Transport Access Level method (Transport for
London, 2015) was used to determine the quality of the Citybus network's supply in Belfast, Northern
Ireland. The purpose was to assess the spatial impacts that would be caused on the population under the
influence of that network in the case of hypothetical networks, by comparing relatively the access to the
localities in Belfast, as well as verifying the relative effects on access with the introduction of new
schedules or levels of service. Among the main parameters of the research were the age structure of the
population, the possession of the car and the fact of belonging to the Roman Catholic religion or the
Protestant religion. The PTAL translates into a scale of levels that show the amount of service provided,
including measures such as frequency, reliability and walking time to access public transport.

In the methodological development of Saghapour et al. (2016) an index for classifying public transport
access levels (PTAI) for metropolitan Melbourne's Statistical Areas Level 1 (SAls) was formulated. In the
elaboration of this index, two factors were calculated for each SA1 district and for each buffer, that is, the
weighted equivalent frequency (doorstep frequency) and the proportion of population density. In the
approach, Mesh Blocks were used to calculate the population density of SAls and buffers. According to
ABS, the Melbourne region contains 53,074 Mesh Blocks and 9,510 SA1ls. The PTAI index for each SA1
in the service level part follows a similar approach to the London PTAL method (Transport for London,
2015). In this way, the buffer areas were overlapped on the SAls, using ArcGIS, in order to calculate their
population density. Figure 1 illustrates the overlapping areas of a SA1 selected with walking catchments of
tram stops and mesh blocks. In this figure the authors assumed a homogeneous distribution of the
population within the mesh blocks. The SA1 population is then obtained through the population in the
mesh blocks that compose it. The population within buffer areas was calculated based on the proportion of
these areas in relation to their overlap in the mesh blocks. Thus, the area or population of each SAl
corresponds to the sum of the areas and population of the respective mesh blocks.

LEGENDA
[ saes
Selected SAL
Mesh Blocks
Tram Welking Buffers
9 SA1L Populstion
W Buffers Population
111 Mezh Block Populationy
&7 Buffer Numbers

1
T —

Fig. 1. lllustration of calculation of population density for buffer areas and SAls.
(Adapted from Saghapour at al, 2016)

It is possible, therefore, to calculate the population density, for both study areas, that is, those of buffers
and SA1ls. Since the PTAI index is the composition of the combined measure of the weighted equivalent
frequency of the SAls and the incorporation of the population density ratio of the buffers' areas in relation
to their respective SA1s, then,

if DEgj=0; PTAL S47 = T3, Ty (1 + 5555 ) = WEFSALI
FDEF= 0 PTAL fd7i= v vl Dﬂj’i] WEESALQ
7 L ELAL ?I_EF]L"':‘L Dsai) '

Where: PTAI SAli is the index of access to public transport for each SA1; DBij is the population density of
buffer i for transport mode j; DSALi is the population density of SAli and WEFSAL1i is the weighted
equivalent frequency of the corresponding SAL.
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Finally, a measure of the provision of public transport is obtained through the same evaluation technique of
the London PTAL, that is, the PTAI is grouped into 6 bands with levels of quality of the offer ranging from
very poor to excellent. The result equal to zero indicates that there is no accessibility or there is no
population in an SAL.

3.2 THE MEASURE OF TRANSPORT NEEDS (DEMAND)

In the methodological development of Currie (2010) for Melbourne, two groups of indicators were
presented for calculating the needs index in the socioeconomic context, and the analysis could be based
on one group or another. The first group was composed of variables primarily of socioeconomic
characteristics and weighting values according to the level of importance of each one in the social analysis
of the study area. The second group concerns the more specific indicators of transport demand, and was
based on an earlier 'need-gaps' approach developed by Currie & Wallis (1992); Travers Morgan (1992)
and Currie (2004). These indicators are shown in table 1.

Mead indicator Jource Weight

i — - 2001 018
Acpessibility Driztance from Melbonrne - CED® 015

- - " — E In.n. ".!!!I !Ii

I R . - - . 01z
Lo incope honsebolds Cenms 20014 010
& o=y ] I ! :‘ &::= E In.n. ':!::Er L
mdents Census 20001 008
Persons 58 pears Censms 2001 012

Table 1 Transport need indicators and weights applied. (Adapted from Currie, 2010)

a. Based on the number of cars per household and the number of persons aged 18 and over
(Census 2001).

b. Based on the straight line distance to Melbourne central business district (GPO) from the CCD
centroid.

c. Based on the number of persons on a disability pension in a postcode grouping (Centrelink
2006). This was then spread across CCDs based on number of persons in each CCD within that
postcode (Census 2001).

d. Based on the number of households with a weekly household income of $499 or less (Census
2001).

e. Based on persons over 15 not in labour force in 2001 (Census 2001).

f.  Based on persons enrolled in an educational institution — including primary and secondary school,
university and technical and advanced further education.

Currie used the group listed in table 1 to elaborate the measure of social needs due to transportation
disadvantages. For the measure of accessibility, the direct distance from the center of each neighborhood
to the central business district (CBD) in Melbourne was considered. Thus, for calculating the transport
needs index, the following equation was used, highlighting the fact that the values of the indicators should
be standardized beforehand, since a single need score will be produced for each neighborhood.

NIbairro=X(SI1bairro«W1)+(SI2bairro*W2)+---+(SInbairro=Wn) (2)

Where: NIbairro is the index of need for the neighborhood; bairro is the neighborhood under analysis;
Slibairro is the standardized indicator of each indicator of need, where i=1....... n and Wi is the assigned
weight for each indicator of need.

In order to calculate the measure of transportation disadvantages, Currie and Delbosc (2011) developed

their research in the perspective of an equity analysis in relation to public transport, both horizontal and
vertical, using, for this, the Gini coefficients, calculated using the following equation:
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61= 1 - S(Xk-Xk-1nk=1)( Yk+Yk-1) (3)

Where: Xk is the cumulative proportion of the population variable, for k =0, . . ., n, with X0 = 0, Xn = 1;
Yk is the cumulative proportion of the public transport service variable, for k=0, ..., n, com Y0 =0,
Yn=1

In order to evaluate the horizontal equity, the index of the public transport supply was compared to the
population and also later compared to the employment. Data from Australian census of Melbourne 2006,
at the district level, were used. Demographic data from that census were obtained for the evaluation of
vertical equity.

Wu and Hine (2003), on the other hand, used the multiple deprivation index of Northern Ireland, the so-
called Noble Index, to measure transport disadvantages in the approach developed for Belfast in that
country. This index was based on the demographic census of 1991, allowing an understanding in the
spatial analysis of the most distinct aspects, whether of deprivation or disadvantage. Among the
deprivation indicators considered by the Noble Index were income, employment, health and physical or
mental incapacity, education, social environment, housing and geographical access to health services,
postal services, among others.

3.3 THE NEED-GAPS

As explained above, the methodological development of the thesis is based on the identification of spatial
gaps in the provision of public transport for people who are socially disadvantaged.

Before the measurement of the supply and of the one referring to the disadvantage in transport, the two
are compared using the geographic information system and in this way the need-gaps are obtained,
according to the method of Currie (2010). Following this approach to Greater Melbourne, he calculated the
supply index by arranging it into seven groups, one in the zero supply category and the other categorized
as three above average (above average, high, very high) and three below average (below average, low,
very low). The groups that are below the average, are those that suffer of greater social necessity. In this
context, we found the results shown in figure 2, which presents the spatial distribution of supply in the
categories mentioned.

Transport Supply
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Fig. 2. Distribution of supply measure scores — Metropolitan Melbourne. (adapted from Currie, 2010)

With regard to the index of disadvantages in transport, it is seen in figure 3 below, the spatial distribution of
social needs due to disadvantage in public transport. Groups were separated into a needs scale with
scores ranging from low need to high need, in the context of three levels below average (below average,
low and very low) and three levels above average (above average, high and very high).
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Fig. 3. Distribution of categories of composite social need index scores.
(Adapted from Currie, 2010)

In Currie's methodology, as mentioned previously, need-gaps are obtained through the comparison
between the measure of supply and the measure of social needs (or demand). As an example, figure 4
below presents spatial gaps due to the disadvantage in transport (need-gaps) in the category of very low
supply or zero supply and in the category of social disadvantage by transport, very high.

Aress of Very High transport need
and Zero or Very Low supply

»

Kiometres

Fig. 4. Melbourne needs-gap — very high transport need areas with
zero or very low public transport supply. (Adapted from Currie, 2010)

In the study of Delbosc and Currie (2011), as already discussed in section 3.1, the approach was
developed in a perspective of horizontal and vertical equity. Using the Lorenz curves for the measure of
supply and the Gini coefficient for the measure of equity, it is possible to graphically represent the results
of the relationship between transport supply and population and employment, since, according to the
authors, “while the Lorenz curve is a visual interpretation of equality, the Gini coefficient is a singular
measure of the representation of the degree of inequality”. Figure 5 below shows that 70% of the
population of Melbourne shares only 19% of public transport, while 30% of this population shares the
remaining 81% of the public transport service. In this case, the Gini coefficient obtained was 0.68, which
suggested relatively low horizontal equity, since services are only available for a small proportion of the
population. In order to map the gaps for horizontal equity, the differences between the supply and the
population are detected, and the inequalities of the service are identified.
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Fig. 5. Lorenz curves of population and employment (Adapted from Delbosc and Currie, 2011)

The approach of Wu and Hine (2003) using the PTAL method (Transport for London, 2015) focused on the
analysis of the existing Citybus Network and the assessment of the spatial impacts that would be caused
in the population under the influence of the network, in the case of Implementation of hypothetical
networks by comparing the access to localities in Belfast, as well as by checking the relative effects on this
access with the introduction of new schedules or levels of service. The PTAL levels were calculated for
different periods of time, so that it was possible to examine the relative access in different locations, as
well as the relative effects on access to public transport in view of the proposed changes. In this way, the
gaps were identified when comparing the variations of the local PTAL index and the spatial distribution of
the deprivation indexes.

4 ANALYSIS AND DISCUSSION OF RESULTS

The methodological development of this work follows a research line similar to Currie's Need-Gaps method
(2010); however, in the perspective of an innovative bias, adaptations will be carried out in search of
consolidated results, in addition to being a study focused on Recife, in northeastern Brazil, while Currie's
studies were primarily in developed countries.

Considering the documents analyzed, it is observed that in Currie's approach (2010) the analysis was able
to detect significant gaps for the metropolitan area of Melbourne. Considerable differences have been
found between the service levels of the public transport supply in Inner and Middle Melbourne with space
areas covered by walk catchments at a much greater advantage than Outer Melbourne. It was observed
that in addition to having much lower levels of service, the suburbs of this part of the outskirts of
Melbourne have characteristics of sparse population of low density, and thus, the overlap of walk
catchments is also limited when compared to the more central region and surrounding (Inner and Middle).
In the analysis of the social needs index for transport disadvantages, it has been found that there are large
spatial concentrations in Outer Melbourne with high levels of transport necessity and even in Inner and
Middle Melbourne, despite the better conditions in relation to the urban periphery, yet they have sectors
with high and very high social needs. When comparing needs/spatial gaps, the analysis identified that
1.1% of residents were in locations with no public transport provision, and were included in the group with
needs scores rated very high. Overall, 8.2% of the population of Melbourne, according to the Need-Gaps
methodology, were included in the group with very high needs score and with public transportation in the
zero, low and very low supply categories.

In a different context, Saghapour et al. (2016) in the development of the PTAI included the population
density as an indicator of the spatial distribution of the population in the neighborhoods and in the walk
catchments areas and for this it was introduced the ‘mesh blocks’. The mesh blocks represent a closer
estimate of the reality, because being smaller measures, make possible a calculation of the population in

2277

. o T

(@ sssor



LISBON |
R

SA1ls (neighborhoods) or buffers, more accurate. A homogeneous distribution of the population within the
mesh blocks was assumed, which allowed a better analysis of the spatial distribution, which was not done
in Currie (2010), since it was considered a uniform population distribution throughout the study area.

Wu and Hine (2003), using the PTAL (Transport for London, 2015) method, with the benefits of GIS and
transport networks, strategically analyzed the spatial impacts caused in the population with the
hypothetical networks in Belfast, in view of changes in the original Citybus network. PTAL levels were
produced at different time periods, so relative access could be examined at different sites. In all the
hypothetical options a strong impact was observed on the age groups, mainly harmful to the elderly.
Families without cars would be more disadvantaged, as they would have more difficulty accessing the
network especially at the peak of the morning. The users of each religious group, Catholics and
Protestants, would have many problems in the periods between peaks and off-peak. A contextualized
research on vertical equity was observed in Wu and Hine. The PTAL methodology is pertinent in the
approach of the authors, as it develops a measure that reflects the connectivity between the different
modes of public transportation and thus, the availability of access to them.

Delbosc and Currie, verified the practicality of their method, with the use of the Gini coefficient to obtain a
simplified value of the equity of the system as a whole. When the (population + employment) curve was
also taken into account in relation to supply, the situation was not very different from the (supply x
population) curve, mentioned in section 3 (because 70% of jobs and population share only 23% of the
service (Gini = 0.62). For the authors, “perfect horizontal equity is not attainable or even desired, but the
fact that 77% of public transport is concentrated for only 30% of the population and employment in the city,
seems quite unfair”. With respect to vertical equity, there are features of it in Inner Melbourne, where
young people and low-income groups have much higher transport supply than other groups and in Outer
Melbourne, where older people have a slightly larger offer. However, in Middle Melbourne there is little
difference in supply between groups. In the three areas of Melbourne, households that do not own cars are
located in places with much higher rates than those with one or more cars.

5 CONCLUSIONS AND METHODOLOGICAL PROPOSAL TO BE USED IN THESIS

Some failures were detected during the review of the analyzed methods, as well as positive and value
aspects.

In the case of the Need-Gaps methodology, Currie (2010) pointed out as fragility of this approach, the fact
that supply allocation has been assumed to be uniformly distributed spatially within the neighborhoods.
This issue could present more consistent results with the incorporation of population density to the
method, as Saghapour et al. (2016) in the methodological development PTAL. In this case, the population
density served as an indicator of the spatial distribution of the population in the neighborhoods and in the
walking catchment areas, and for this purpose ‘mesh blocks’ were used. The population of the
neighborhood was obtained through the existing population in the mesh blocks that composed them and
the population in the buffer areas was calculated based on the proportion of their areas in relation to the
overlap in the mesh blocks. Thus, the area or population of each neighborhood corresponded to the sum
of the areas and the population of the respective mesh blocks and the homogeneous distribution of the
population was assumed to be within these neighborhoods instead of being throughout the study area as
was done in Currie (2010). In this way a closer analysis of reality in terms of spatial distribution is possible.

The method of calculating the Currie supply index (2010), pointed out by Delbosc and Currie (2011),
presents deficiencies, one of which is that the frequency of the service does not have a measure of access
to specific destinations. This same failure in relation to the PTAL methodology itself is identified by
Transport for London (2015) because the PTAL does not take into account the destinations to which the
individual can travel. PTAI, on the other hand, is limited in terms of connectivity between modes, which
certainly has a great influence on access, the object of its approach, especially in areas where it is
inappropriate.

The other methodological deficiency in the measure of Currie's supply (2010) perceived by Delbosc and
Currie (2011) is in relation to walk catchments. They pointed out that most of the important points that are
in larger neighborhoods than those around them are sometimes identified as being of low supply. What

2278



LISBON |
R

happens is that sometimes the point shares its catchment with the neighborhoods bordering it, thus
reducing its level of service.

In view of the above, given the positive aspects and the detected failures, it is expected that the
methodology of this thesis will cover the following directions: the use of a methodology similar to Currie,
considering the index of the public transport supply and the index of the social needs (demand) due to the
disadvantage in transportation, for the identification and analysis of spatial/need gaps, according to the
standard of the Need-Gaps method, but considering, however, the system of Saghapour et al. (2016)
when the population density was included in his PTAI, in order to distribute more properly the population in
the walk catchments and in the neighborhoods, making the results closer to reality. In this case, due to the
fact that Brazil does not have the ‘mesh block’ measure unit, the Brazilian Institute of Geography and
Statistics (IBGE), the so-called ‘census sector’, would be used as the smallest measure. Another
adaptation in Currie's methodology (2010) that this thesis can add is the incorporation in the index of the
supply of a measure of access to specific destinations, that in the case of Recife study would be the
hospital of the ‘Restauracdo’ and the hospital ‘Santa Joana’, and that in the framework of this study was
already foreseen the redistribution of the frequencies for these equipments.
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1 INTRODUCTION

In recent decades, the effectiveness of positivistic approaches in transport planning has been growly
contested by academics and practitioners (Innes and Booher, 2010). The idea of planning for a single
model of reality is becoming obsolete when considering the fast and radical changes that society is
experiencing at present and in the near future (e.g. ICT advances, environmental concerns, social
inequalities, changes in mobility behaviour, etc.) (Batty et al., 2012; Lyons and Davidson, 2016; Marsden
etal., 2014). The

discussed crisis of the rational-planning model has generated a great deal of interest in those rationalities
pursuing “alternative realities” of planning, rooted in critical realism, constructivism and pragmatism (Khisty
and Arslan, 2005). However, practitioners and policy-makers are still comfortable with the idea of planning
as “enlightening the future”, also reinforced by traditional planning cultures, legal frameworks, and political
institutions (Lyons and Davidson, 2016). Placed in a crossroad of approaches, motivations and
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