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Research frameworks
PACIVUR

Cities
Countries

Study areas: 6 cities In SA

Inhabitants
(approx.)

Periods

Bogota
Colombia

8 millions (2012)

Since
2008

La Paz / El
Alto
Bolivia

1.6 million (2012)

2007-2009

Lima/
Callao
Peru

10 millions
(2014)

2012-2013

Quito
Ecuador

2.6 millions
(2014)

2000-2009

Santiago de
Chile
Chile

6 millions (2012)

Since
2008

Sao Paulo
Brazil

20 millions
(2012)

Since
2008
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The PACIVUR programme

s PACIVUR: Andean Research and Training

Programme on Urban Vulnerability and Risks
= dir. R. D’Ercole and P. Metzger (PRODIG Lab)
= Funded by IRD (French Development Research Institute) and

DIPECHO (Disaster Preparedness Programme of the European
Commission’s Humanitarian Aid Department)

Urban vulnerabilities My contribution

Exposure to natural hazards Road and transportation networks
Urban configurations vulnerability

Governance Potential loss of accessibility



The METAL Programme

s METAL: Latin-American Metropolises in the
Process of Globalisation: Territorial

Reconfiguration, Spatial Mobility, Public Action

= dir. F. Dureau (MIGRINTER Lab)
= Participants from ESO : V. Gouéset, JM. Fournier, E. Salin
= funded by the ANR (French National Research Agency)



The METAL Programme

m Three research directions:
= Characterisation of the socio-territorial reorganisations (since 1980):
evolution of the settlement, changes in the social divisions of
urban space;



The METAL Programme

m Three research directions:
= Characterisation of the socio-territorial reorganisations (since 1980):
evolution of the settlement, changes in the social divisions of
urban space;

= Analysis of public policies:
benchmark models; public action on housing and transport;
Interactions between local and national policies;



The METAL Programme

m Three research directions:
= Characterisation of the socio-territorial reorganisations (since 1980):
evolution of the settlement, changes in the social divisions of
urban space;

= Analysis of public policies:
benchmark models; public action on housing and transport;
Interactions between local and national policies;

= Understanding of mobility practices
Migrations
Residential mobility
Daily trips
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m A comparative approach
= 3 cities (Bogota, Santiago and Sao Paulo)
= Combining metropolitan-wide analysis + case studies on a set of
selected areas that illustrate the ongoing changes



The METAL Programme

m A comparative approach
= 3 cities (Bogota, Santiago and Sao Paulo)
= Combining metropolitan-wide analysis + case studies on a set of
selected areas that illustrate the ongoing changes

m Data sources
= Micro-data from censuses
= Biographical surveys on mobility conducted in 2009 in the selected
areas
a guestionnaire survey (about 1000 households)
and in-depth qualitative interviews with a hundred inhabitants, in
each city



The METAL Programme

m The implementation of GIS databases (under my coordination)

= Objectives
Mapping of indicators from census data ( )
m Density, motorisation rates, percentage of immigrants, etc.
Household sampling (stratified on the urban morphology derived

from satellite images)
Assessment of socio-residential segregation at different scales

Appraisal of daily mobility spaces



http://migrinter.labo.univ-poitiers.fr/metalmaps/webmaps.html
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Scientific inquiries
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Scientific inquiries

m Issues | am trying to address: what are the characteristics of
socio-spatial inequalities grasped in terms of access to urban
resources in contemporanean South American cities?

How the dally frequented areas differ according to the place
of residence and individuals socio-demographic
characteristics in nowadays South American cities?

What are the places of residence where the disparities
grasped in terms of access to the city are the most
pronounced?

What are the spaces of activity associated with the different

stages of the individuals’ life cycle?



The example of Sao Paulo

m Context
= Selection of 9 areas to conduct the surveys
= Areas illustrate a wide set of the socioeconomic profiles and
housing conditions found in Sao Paulo



Figure 1: Agglomération de Sdo Paulo : occupation du sol, réseaux de transports structurants et zones d'enquéte
dans le cadre du programme ANR METAL

7 oy S 5 '.“‘ P, > - |  Occupation du sol
' Yy & :
L < o . g \od .
L s, i & o ke e 7 Tissu urbain

Yam,
"o
-
(=]
O

R )

-

3

§ P Y ' Equipements urbains
'-‘

B Zones industrielles

Il Zones d’enquéte

01 - Bras-Pari

03 - Paraisopolis

04 - Grajad

06 - Vila Nova Cachoeirinha
07 - Guarulhos

08 - Cidade Tiradentes

09 - Suzano Jardim Leblon
10 - Sao Bernardo do Campo
11 - Bixiga

-ﬁ."*la’_*fﬁ.

.\ Centre et premiére couronne

fr—— =]
ammmu Réseau ferroviaire

sEssEnnm Limites de Sao Paulo
Limites des municipalites

/ y .
= / /v /e Zonesdenquéte

11— 3
Couronnes \\\ 2 f 4 Il Centre

Sources : IBGE, Secretaria Municipal Planejamento Sempla/Departamento Estatistica e Produgao Informagao Dipro; Sao Paulo Transportes,
Cia Metropolitano de Sao Paulo - Metrd, EMPLASA FEHIDRO, METAL - Réalisation : Florent Demoraes - ANR METAL (SavGIS)
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m Sao Paulo : 900 surveyed households (3000
individuals)
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m Sao Paulo : 900 surveyed households (3000
individuals)

Pessoal ... 4: CARACTERISTICAS DAS PESSOAS DO DOMICILIO
4-C: EDUCACAO (pessoas de 5 anos ou mais)

4-C-1. Sabe ler e escrever? II|:| Sim Naia 4-C-6. Qual & o nome deste estabelecimento de ensino? I:D Qj

- 5 Nome ! —..m
4-C-2. Qual é o curso que freqlientou no qual o

{:ﬂnclum pelo menos uma S«Brle'? _ Enderego '.,1.;. S

Menhum | 3 Médic ; o [:”j]j
Furl-::larl'l :~ ' Uil RuriZ} Ar.pond
' qual? 4-C-7. De onde sai geralmente para ir a este estabelecimento de ensino?

4- C 3 Qual foi a LIHZIFHEI serie concluida
com aprovagio neste nivel? [1] Joecasa  [2] ]povabamo [3] ]Deoutrotugar, qua?......cocvrcvve

4-C-4, Frequenta atualmente um estabelecimento de | 4-C-8. Que meio de transporte utiliza geralmente para ir até este
ensino (pré-escolar, escola, colégio, univ., outro)? estabelecimento de ensino? (Marque L.rm,;",ﬂcrr opcac)

Sim —h-EDF’IL sancial !:l:l.-—«. distancia 1 Mata J., Ih.1,h|_|-_-J -[‘-ulr-n. Cual?
_!.-'.' Mio -= Passe p/4-0 |3| iclata |1 Auto part. ‘“1'*' hlutlu-u trof ey

4-C-5. Este estabele to de ino é: :
ik Eimento de sl bt 4-C-9. Quantos minutos gasta em rned:a &M UM percurso

ED Piiblico ED Particular ’E' o i aLAnGa até este estabelecimento de ensino (um 56 sentido)?
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Focus on the guestionnaire

m Sao Paulo : 900 surveyed households (3000
individuals)
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— Typological analysis (PCA+HAC) (analysis by M. Piron)
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Processing method: first step

m We first had:
= to determine the position of the surveyed individuals in their life
cycle and in the social hierarchy and,
= to create homogenous classes grouping the individuals

— Typological analysis (PCA+HAC) (analysis by M. Piron)

m Sociodemographic variables (active variables)
= Sex, age, activity, educational level, household average income,
number of years spent in the surveyed house, occupancy status
(owner, tenant, free-lodger)

m Daily trip indicators (additional variables)
= Mode of transport, time to the place of activity, destination (inner
city, first outer ring, etc.), traveled distance



Typological analysis (PCA+HAC)

Five sociodemographic profiles

Sociodemographic Sociodemographic

class number class short description
1/5 Elementary students (pupils)
2/5 Deprived people

3/5 Students (undergraduated and postgraduated)
4/5 Middle class workers
5/5 Senior well-off workers




Processing method: 2nd step

m How to represent on a map daily mobility for goups of
individuals living in different places?

- Centrographic Analysis
m BACHI, Roberto (1963) Standard distance measure and
related methods for spatial analysis. Papers in Regional
Sciences, vol. 10, n°1, p.73-132
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m Allows to summarise the position and the spatial distribution
of a phenomenon



The centrographic analysis

m Allows to summarise the position and the spatial distribution
of a phenomenon

m Relies on the calculation of mean (or median) centres and
standard deviational ellipses (SDE)



The centrographic analysis

s Method abundantly applied to analyse the daily mobilities (places of
destination or paths)**, all the more these last 30 years as:
= the avallablility of georeferenced data increased (be they
geocoded from addresses or obtained with GPS) and
= as tools allowing to apply this method were implemented into GIS
software

** See among others
= Donald et Goodchild (1983), Noél et al. (2001), Morency
(2006), Lord et al. (2009), Imbert et al. (2009)
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The centrographic analysis

Mean centre

(weighted) Standard deviational

ellipse

Place of
_I_ residence
(surveyed area)

Example: daily
destinations of people
living in one area




Results




— An ellipse
summarises
here the
destinations of
the inhabitants
grouped
according to
their socio-
demographic
profile and
their place of
residence

01 - Bras-Pari

Effectif extrapolé : 29 804
Echantilion : 397

Effectif localisé : 11 150

Surface totale : 62 km? Echantilion localisé : 147

06 - Vila Nova Cachoeirinha

Effectif extrapolé : 16 006
Echantilion : 290

Effectif localisé : 7 535

Surface totale : 247 km? Echantillon localisé : 140

04 - Grajau

Effectif extrapolé : 13 131
Echantillon : 340

Effectif localise : 4 846
Echantillon localisé : 132

Surface totale : 323 km?

Classes issues de |'analyse typologique

Classe 1/5 (éléves)
Classe 2/5 (démunis)
Classe 3/5 (etudiants)

Centroide de la zone enquétée a laquelle
les ellipses sont rattachées (point d'ancrage)

Surface totale : 88 km?®

Surface totale : 133 km?

Surface totale : 550 km?

Classe 4/5 (actifs de classe moyenne)
Classe 5/5 (actifs aisés plus agés)

03 - Paraisopolis

Effectif extrapolé : 30 405
Echantillon : 203

Effectif localisé : 19 190
Echantillon localisé : 128

07 - Guarulhos*,**

Effectif extrapolé : 15 431
Echantillon : 332

Effectif localise : 8 471
Echantillon localisé : 178

08 - Cidade Tiradentes

Effectif extrapolé : 5 521
Echantilion : 361

Effectif localisé : 2 662
Echantillon localise : 175

Limite extérieure

Surface totale : 61 km?

Surface totale : 200 km?

Surface totale : 465 km?

premiére couronne

* : Classe 2/5 non représentée (effectif infériewr 4 5) - Zones 07 et 11

Districts

11 - Bixiga*

Effectif extrapolé : 9 467
Echantillon : 187

Effectif localisé : 4 957
Echantillon localisé ; 93

10 - S&o Bernardo do Campo**

Effectif extrapolé : 14 150
Echantillon : 343

Effectif localisé : 7 298
Echantillon localisé : 174

09 - Suzano Jardim Leblon™*

Effectif extrapolé : 6 125
Echantillon : 310

Effectif localisé : 2 803
Echantillon localisé : 141

10 km

**: Classe 1/5 non representée (Lne seule destination, le district de résidence) - Zones 07, 09 et 10




Results

- 1rst observation:
The spaces of daily
mobility are really
different according to the
place of residence (the
position, the shape, the
orientation and the size
of the ellipses differ a lot
from a place of residence
to another)
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Results

-~ 2nd observation: For
some places of
residence, the destination
ellipses are rather similar
from a socio-
demographic class to
another

For some other places of
residence, the ellipses
are much more different
from a class to another
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Results

01 - Bras-Pan 03 - Paraisopolis

- We can

Effectif extrapolé : 29 804 Effectifl extrapolé : 30 405 Effectif extrapolé : 9 467
A = Echantilon - 397 Echantilon - 203 Echantilion : 167
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Categorles Of place N v 06 - Vila Nova Cachoeinnha 07 - Guarulhos*, ™ A 10 - S50 Bemardo do Campo™
of residence
considering the

. Effectif extrapdle - 16 006 Effcctif extrapoié - 15431 Effectif extrapolé - 14 150
access of their e i ey
Effectif localisa : 7 535 Effeciif localisé : 7 208
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Inhabitants to the
city

Effectif exirapold - 13 131
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Effectif Iocalisé - 4 846 Effiechf extrapole : 5 521 Effectif extrapole : 6 125
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Classes issues de l'analyse typologique

Classe 1/5 (éléves) Classe 4/5 (actifs de classe moyenne) Limite extérieure Districts
] o premiére couronne
Classe 2/5 (démunis) - Classe 5/5 (actifs aisés plus agés)

Cl 3/5 (étudiant: ..
asse (Shuckants) . Centroide de la zone enquétée 3 laquelle : Classe 2/5ronrepresentee (effectfinkrieLr 8 5 - Zones 7t

les ellipses sont rattachées (point d'ancrage) ** Classe 1/5non represerize (Lne seule destination le distictde resicence) - Zones 07, 09et 10




1rst category (central area)

01 - Bras-Pari ) 03 - Paraisopolis A 11 - Bixiga®

Effectif extrapolé : 29 804 Effectif extrapolé : 30 405 Effectif extrapolé : 9 467
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les ellipses sont rattachées (point d’ancrage) **: Classe 1/5 non represenice (Ure seule destination, le districtde resicenoe) - Zones O7, (Bet 10

- For the places of residence located in the centre (or close to it),
the destination ellipses are rather similar from a class to another and
rather small
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Effectif localisé : 11 150 Effectif localisé : 19 190 Effectif localisé : 4 957
Surface totale - 62 kn¥ Echantilion localisé - 147 Surface totale : 89 kn?® Echantiilon localise = 128 Surface totale : 61 km® Echantillon localisé = 93
Classes issues de I'analyse typologique

Classe 1/5 (éléves) Classe 4/5 (actifs de classe moyenne) Limite extérieure Districts 0 10 km

. . premiére couronne
Classe 2/5 (démunis) - - Classe 5/5 (actifs aisés plus agés)

Cl 3/5 (étudiant .. -
uase A5 (Shukants) Centroide de la zone enquétée a laquelle + Cleis58 250 Fepresenids (eecifinixier a 3 - Zones (7 ettt

les ellipses sont rattachées (point d’ancrage) * Classe 1/5non representee (Une seulle destination le districtde resicence) - Zores O, 09et 10

- For the places of residence located in the centre (or close to it),
the destination ellipses are rather similar from a class to another and
rather small

— Near these places of residence, the city offers jobs and study

opportunities to everybody whatever the sociodemographic class they
belong to




2nd category (inner suburb)

06 - Vila Nova Cachoeirinha 07 - Guarulhos* ** 10 - S3o0 Bernardo do Campo™*
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Surface totale - 247 km®

Effectif extrapolé : 16 006
Echantilion : 200

Effectif localisé : 7 535
Echantilion localisé - 140

Classes issues de I'analyse typologique

Classe 1/5 (éléves)
Classe 2/5 (démunis)

Classe 4/5 (actifs de classe moyenne)

- Classe 5/5 (actifs aisés plus agés)

Classe 3/5 (étudiants)

- Destination ellipses are a bit bigger and more stretched

L]

Surface totale - 133 knv®

Centroide de la zone enquétée a laquelle
les ellipses sont rattachées (point d’ancrage)

Effectif extrapolé : 15 431
Echantilion : 332

Effectif localisé : 8 471
Echantillon localisé : 178

Limite extérieure

Surface totale : 200 km?*

Districts

premiére couronne

*: Classe 2/5non representee (effectifinféiewra 5 - Zones 07 et 11
**: Classe 1/5non represeriee (Une seLiie destination le distriictde residence) - Zones 7, (8L 10

Effectif extrapolé - 14 150
Echantilion : 343

Effectif localisé : 7 298
Echantilion localise - 174
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Limite extérieure

i Districts 0
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- Destination ellipses are a bit bigger and more stretched
-~ The orientation of ellipses indicates a dependence towards the
centre for the classes 3/5 (students), 4/5 and 5/5 (workers)



2nd category (inner suburb)

06 - Vila Nova Cachoeirinha 7 N 10 - Sdo Bernardo do Campo**
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Effectif extrapolé : 16 006 Effectif extrapolé : 15 431 Ny 0\ Effectif extrapolé : 14 150
Echantillon - 290 Echantifion : 332 * ) Echantilon : 343

Effectif localisé : 7 535 Effectif localisé : 8 471 Effectif localisé : 7 298
Surface totale : 247 knm?® Echantilion localisé - 140 Surface totale : 133 km® Echantillon localisé : 178 Surface totale - 200 km?® Echantilion localisé - 174

Classes issues de I'analyse typologique

Limite extérieure

i Districts 0
premiére couronne

Classe 1/5 (éléves) Classe 4/5 (actifs de classe moyenne)

Classe 2/5 (démunis) - - Classe 5/5 (actifs aisés plus agés)

Cl 3/5 (étudiant .. -
uase A5 (Shukants) . Centroide de la zone enquétée a laquelle + Cleis58 250 Fepresenids (eecifinixier a 3 - Zones (7 ettt

les ellipses sont rattachées (point d’ancrage) **: Classe 1/5 non represenice (Ure seule destination, le districtde resicenoe) - Zones O7, (Bet 10

- Destination ellipses are a bit bigger and more stretched

-~ The orientation of ellipses indicates a dependence towards the
centre for the classes 3/5 (students), 4/5 and 5/5 (workers)

— The destination ellipses are reduced for the classes 1/5 (pupils) and
2/5 (deprived people) ' |



3rd category: the outskirts

08 - Cidade Tiradentes . 09 - Suzano Jardim Leblon™
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Effectif extrapolé : 13 131
Echantilion - 340 :
Effectif extrapolé : 5 521 Effectif extrapolé : 6 125

Effectif localisé - 4 846 flon - Echantilion - 310
Echantillon localisé - 132 SN 01

Effectif localisé : 2 662 Effectif localisé : 2 803
Surface totale ; 323 km? Echantilion localisé : 175 Surface totale : 465 km® Echantilion localise - 141

Classes issues de I'analyse typologique

Limite extérieure

i Districts 0
premiére couronne

Classe 1/5 (éléves) Classe 4/5 (actifs de classe moyenne)

Classe 2/5 (démunis) - - Classe 5/5 (actifs aisés plus agés)

Cl 3/5 (étudiant .. -
uase A5 (Shukants) . Centroide de la zone enquétée a laquelle + Cleis58 250 Fepresenids (eecifinixier a 3 - Zones (7 ettt

les ellipses sont rattachées (point d'ancrage) ~ *: Classe 1/5non represertiee (Lne seLle destination le districtde residence) - Zones (7, 096t 10

— Destination ellipses are even bigger and more stretched for every
classes, except for 1/5 (pupils) and are still oriented toward the centre
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Effectif extrapolé : 13 131
Echantilion - 340 :
Effectif extrapolé : 5 521 Effectif extrapolé : 6 125

Effectif localisé - 4 846 flon - Echantilion - 310
Echantillon localisé - 132 SN 01

Effectif localisé : 2 662 Effectif localisé : 2 803
Surface totale ; 323 km? Echantilion localisé : 175 Surface totale : 465 km® Echantilion localise - 141

Classes issues de I'analyse typologique

Classe 1/5 (éléves) Classe 4/5 (actifs de classe moyenne) Lirni'tule~ extérieure Districts  © 10 km
. _ premiére couronne
Classe 2/5 (démunis) - - Classe 5/5 (actifs aisés plus agés)

Cl 3/5 (étudiant .. -
uase A5 (Shukants) . Centroide de la zone enquétée a laquelle + Cleis58 250 Fepresenids (eecifinixier a 3 - Zones (7 ettt

les ellipses sont rattachées (point d'ancrage) ~ *: Classe 1/5non represertiee (Lne seLle destination le districtde residence) - Zones (7, 096t 10

— Destination ellipses are even bigger and more stretched for every
classes, except for 1/5 (pupils) and are still oriented toward the centre
— Ellipses are also more contrasted between classes (they barely
overlap)



3rd category: the outskirts

08 - Cidade Tiradentes . 09 - Suzano Jardim Leblon™
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Effectif extrapolé : 13 131
Echantilion - 340 :
Effectif extrapolé : 5 521 Effectif extrapolé : 6 125

Effectif localisé - 4 846 Echantilion - 310
Echantillon localisé - 132 SN 01

Effectif localisé : 2 662 Effectif localisé : 2 803
Surface totale ; 323 km? : Echantilion localisé : 175 Surface totale : 465 km® Echantilion localise - 141

Classes issues de I'analyse typologique

Classe 1/5 (éléves) Classe 4/5 (actifs de classe moyenne) Lirni'tule~ extérieure Districts  © 10 km
. _ premiére couronne
Classe 2/5 (démunis) - - Classe 5/5 (actifs aisés plus agés)

Cl 3/5 (étudiant .. -
uase A5 (Shukants) . Centroide de la zone enquétée a laquelle + Cleis58 250 Fepresenids (eecifinixier a 3 - Zones (7 ettt

les ellipses sont rattachées (point d'ancrage) ~ *: Classe 1/5non represertiee (Lne seLle destination le districtde residence) - Zones (7, 096t 10

— Destination ellipses are even bigger and more stretched for every
classes, except for 1/5 (pupils) and are still oriented toward the centre
— Ellipses are also more contrasted between classes (they barely
overlap)

— The workers (classes 4/5 and 5/5) have the widest space of moblllty
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Conclusion

Analysing the differences in terms of access to urban resources
allows to grasp one kind of socio-spatial inequalities that can be
evidenced in contemporanean South American cities

Like in many cities, the spatial mismatch in Sao Paulo between
places of residence and places of activity (work, school) is steadily
more pronounced while living away from the centre, as the density of
urban resources decreases

Nonetheless, this situation implies unequal daily mobility experiences
(reaching a same place for a deprived person will not be as easy,
comfortable and rapid as for a well-off person)

The gaps in terms of access to the city also steadily increase with the
distance from the centre between socio-demographic classes
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What' next ?

These first results obtained with statistical and geomatics methods

are relevant but need to be further investigated

Qualitative interviews will now be analysed:

= to understand more deeply the experiences and feelings

associated with daily mobility practices (are the observed
discrepancies In action spaces just differences or do they reflect
a real uneven access to urban resources?)

= Apply the same approach to Santiago and Bogota (same patterns?)

Keep on publishing (... in English!)
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