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A Barcelona-Based Research Lab Focused On Urban Environmental Justzce
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To what extent does urban greening contribute to
climate and health justice rather than reproduce
existing inequalities as part of urban
redevelopment?
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Climate gentrification: Exclusive climate protection,
maladaptation, and unequal green cimate secunty




Climate gentrification: Exclusive climate protection,
maladaptation, and unequal green cimate secunty

Core Hypothesis:
-and racialized minorities are the least able to adapt




Recent iInquines and questions

. Hovv do different climate drivers and Cllmate response';
shape gentrification?
- What methods allow researchers to tease out Ilved
experiences of (vulnerability to) climate gentrification®
* WWhat areas in metropolitan areas are most vulnerable to
climate gentrification?
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* CLIMATEJUSTICEREADY:

ClimateJusticeReady: Predicting and Preventing Green Gentrification in
Climate-Adapting Cities




Co-mapping
future climate (in)justices

« Moving beyond identitying existing
patterns of gentrification: proactive
approach

* Moving away from “academic” expert-
driven vulnerability analysis

 Refining climate drivers of gentrification




Vulnerability iIndex / e (G
to climate ¢
gentrification for _—

the Barcelona Gentrification
metropolitan area

with a focus on heat

Exposure

Sensitivity

Adaptive
Capacity



Building a vulnerability index:
selection and mapping of indicators

Vulnerability

toclimate = Exposure to CG + Sensitivity to CG - Adaptive Capacity to CG
gentrification



Exposure to Climate Gentrification - Heat

Composite sub-index
including:

« Air pollution (NO2 average)

» Hours of discomfort in
summer at home

 Air surface temperature

« Construction year of
building

» Green and blue
infrastructure

* Proximity to parks

Components of the CGVI
(equal weights)

Exposure
0-015

B 015-023

0.23-0.36

0 036-048
I 048-1
[ ] Municipal boundaries AMB

ESRI Gray (light)

No. Municipality

W 0O =N~ -

Barcelona

L'Hospitalet de Llobregat
Badalona

Santa Coloma de Gramenet
Sant Cugat del Valles
Cornella de Llobregat
Sant Boi de Llobregat
Castelldefels

Viladecans

Cerdanyola del Valles
Gava

Esplugues de Llobregat
Sant Feliu de Llobregat
El Prat de Llobregat
Ripollet

Sant Adria de Besos
Montcada i Reixac

Sant Joan Despi

Barbera del Valles

Sant Viceng dels Horts
Sant Andreu de la Barca
Molins de Rei

Sant Just Desvern
Corbera de Llobregat
Badia del Valles
Castellbisbal

Montgat

Palleja

Cervelld

Tiana

Santa Coloma de Cervelld
Begues

Torrelles de Llobregat

El Papiol

Sant Climent de Llobregat
La Palma de Cervello




Description Year |Justification Data source
in the
literature

Climate Air pollution: NO, annual average NO, annual 2019 Kimetal,, - ISGlobal
average 2023
exposure fo (micrograms per
cubic meter) at
heat and census tract
. . Average number of hours of discomfort in Hours/year 2017 IERMB, 2022 - AMB (IVAC)
reSIdentlaI summer at home
vulnerability Air §urface temperat.ure during the activation Celsius degrees 2019 - ISGlobal
period of the Operational Plan to prevent the
effects of heat on health in Catalonia (from
June 1 to September 30).
Percentage of homes built in or before 1950 % of homes per 2021 IERMB, 2022 - INE
census tract
Percentage of homes built between 1951 and % of homes per 2021  IERMB, 2022 - INE
1980 (both inclusive) census tract
Percentage of homes built between 1981 and % of homes per 2021 IERMB, 2022 - INE
2010 (both inclusive) census tract
Percentage of homes built after 2011 % of homes per 2021 |IERMB, 2022 + INE
census tract
Green infrastructure % of cover 2021 Assaadand + Laboratorio
Green and (NDVI<0,4) per Jezzini, 2024 Metropolitano de
blue census tract Ecologia y Territorio
. de Barcelona (LET)
infrastructure Biue infrastructure (land use classified as % of cover (water 2018  Shokryetal., + Laboratorio
ponds, artificial canals, watercourses, spaces) per 2022 Metropolitano de
reservoirs, lakes and lagoons, sea, beaches, census tract and Ecologia y Territorio
wetlands) 300 m of buffer de Barcelona (LET)
Proximity to parks (distance from the centroid m 2018 Assaadand - AMB

of the census tract to the nearest park) Jezzini, 2024




Sensitivity to Cl

A

Composite sub-index
including:

» Recent gentrification

» People over 75 living alone

* Income

« Education level

» Population born in Global
South

* Family units living on rent

* Energy poverty

imate Gentrification - Heat
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Components of the CGVI
(equal weights)
Sensitivity
0-03
[ 03-038
0.38 - 0.44
I 044-053
I 053-1
[ ] Municipal boundaries AMB

ESRI Gray (light)

No. Municipality

Barcelona

L'Hospitalet de Llobregat
Badalona

Santa Coloma de Gramenet
Sant Cugat del Valles
Cornella de Llobregat

Sant Boi de Llobregat
Castelldefels

Viladecans
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Category

Description Justification in Data source
the literature

Recent
gentrification

Social
vulnerability

Recently gentrifying tracts Index 2015, 2021 Shokry etal.,, + INE, own
(2015-2021): composite 2022 elaboration
index measured as rates

of change in relation to the

metropolitan area wide

median: high income level,

university education level,

country of birth from

Global South, rental price

Population aged over 75 % population per 2021 IERMB, 2022 + INE

living alone census tract

Median income per unit of Income level 2021 IERMB, 2022 - INE

consumption (€lyear)

Population with university % population per 2021 IERMB, 2022 - INE

education census tract

Population born in Global % population per 2021 IERMB, 2022 + INE

South countries census tract

Family units living on rent % population per 2021 IERMB, 2022 + INE
census tract

Energy poverty: % households per 2018 IERMB, 2022 + IVAC

vulnerable households census tract

with social services report
(water bills)



Adaptive Capacity to Climate Gentrfication -

Barcelona
L'Hospitalet de Llobregat

Heat : =

Composite sub-index | , L -
including: P 2 ¥ s N0 gl o

Badalona

Santa Coloma de Gramenet
Sant Cugat del Valles
Cornella de Llobregat

Sant Boi de Llobregat
Castelldefels

Viladecans

0 N oUW N =

10  Cerdanyola del Valles
1 Gava

12 Esplugues de Llobregat
13 Sant Feliu de Llobregat
14 ElPrat de Llobregat

15 Ripollet

16 Sant Adria de Besos

17 Montcada i Reixac

« Grey climate shelters
 Public services (social,

sport and cultural facilities)
 Public housing

18  Sant Joan Despi

19  Barbera del Valles

20 Sant Viceng dels Horts
21 Sant Andreu de la Barca
22 Molins de Rei

23 Sant Just Desvern

24 Corbera de Llobregat

Components of the CGVI

entalitaihE) 25 Badia del Valles
Adaptive capacity 26  Castellbishal
- 0-016 27 Montgat
28 Palleja
B 016-02 29 Cervell
02-024 30 Tiana
- 0.24 -0.29 31 Santa Coloma de Cervelld
0.29 -1 32 Begues
e 4 33 Torrelles de Llobregat
0 2.5 5 km [ ] Municipal boundaries AMB % [Brgi
ESRI Gray (light) 35 Sant Climent de Llobregat

36 LaPalma de Cervelld




Climate

Existent grey climate
shelters

no. of shelters 2024
inside census tract

IERMB, 2022

Category Description Year Justification in Data source
the literature
AMB

adapta“on or within 400m
PU bl iC SerViceS: Public ownership .no.. of centers 2021 Shokry et al., - AMB
_ _ centers including: health inside census tract 2022
social Services centers, social centers, ©" Within 400m
retirement homes,
among others.
: : - Public ownership no. of centers 2021 Shokry et al., - AMB
PU bl IC Services. centers including: inside census tract 2022
sport facilities  outdoor and indoor el i A0
facilities like sport
centres, football fields,
swimming pools, among
others.
: : - Public ownership no. of centers 2021 Shokry et al., - AMB
PU bl IC SE€rvices. inside census tract 2022

cultural facilities

Public housing

centers including:
libraries, museums,

religious centers, among

others.

Social housing every
100 inhabitants

or within 400m

Municipal level



CGVI

25

= Exposure + Sensitivity - Adaptive Capacity (all indicators with same ponderation)
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Climate Gentrification Vulnerability Index (CGVI)

Total score equally weighted
0-028

I 028-036
0.36 - 0.45
Il 0.45-055
Il 055-1
[ ] Municipal boundaries AMB

ESRI Gray (light)

No. Municipality

1
2
3
4
5
6
7
8
9

10
n

Barcelona

L'Hospitalet de Llobregat
Badalona

Santa Coloma de Gramenet
Sant Cugat del Valles
Cornella de Llobregat
Sant Boi de Llobregat
Castelldefels

Viladecans

Cerdanyola del Valles
Gava

Esplugues de Llobregat
Sant Feliu de Llobregat
El Prat de Llobregat
Ripollet

Sant Adria de Besos
Montcada i Reixac

Sant Joan Despi

Barbera del Valles

Sant Viceng dels Horts
Sant Andreu de la Barca
Molins de Rei

Sant Just Desvern
Corbera de Llobregat
Badia del Valles
Castellbisbal

Montgat

Palleja

Cervelld

Tiana

Santa Coloma de Cervello
Begues

Torrelles de Llobregat

El Papiol

Sant Climent de Llobregat
La Palma de Cervelld




Refining a composite index

* How can participatory and
collaborative mapping contribute to
a more nuanced and experienced
understanding of vulnerability to
climate gentrification?




Participatory workshops

Expert weighting to assess the relative
iImportance of indicators

ACTIVISTS AND
GRASSROOTS
COMMUNITIES

ADMINISTRATION

PRACTITIONERS




INDICADORES DE EXPOSICION

CONTAMINACION DEL AIRE: Concentracion de NO2 ANO DE CONSTRUCCION DE LAS VIVIENDAS DISCONFORT TERMICO EN INTERIORES EN VERANO:

en el aire (media anual) promedio del numerno de horas de al dia

SUPERFICIE DE INFRAESTRUCTURA VERDE: porcentae SUPERFICIE DE INFRAESTRUCTURA AZUL: porcentaje PROXIMIDAD A PARQUES Y JARDINES URBANOS

de cobertura vegetal (NDVI) de cobertura azul (rios, playas, lagos, embalies)

TEMPERATURA DEL AIRE EN SUPERFICIE: promedio

glano para los meses de verano

co' Quién puede ver lo que comparte aqui X




iltados de la
Icion

sion 5

13 votos

12 votos

Dejar de seguir

s GRISES: Infraestructuras
Mo refuglos climaticos
COS, piscinas

URALES PUBLICOS: bibliotecas

VOSs, etLC

Esta siguiendo a Eider Etxeberna Nieto

Pausa

EQUIPAMIENTOS DEPORTIVOS PUBLICOS: piscinas,
centros deportivos cublertos y extenores, compos de
futbol, etc

9

EQUIPAMIENTOS DE SERVICIOS SOCIALES
PUBLICOS: centros de salud, centros sociales, centros
de jubllados, etc

12

Participantes (7)

-4
F

00O D

Invitar Silenciar a todos

ClimateJusticeReady taller parti...



ADMINISTRATION

PRACTITIONERS

ADMIN PRACTITIONERS (17.05)
Indicador

Infrastructura verde

Infrastructure azul

Proximidad parques

Ano de construccion
Contaminacion del aire
Disconfort termico

Temperatura de superficie del aire

Gentrificacion reciente

Poblacion mayor de 73 anos
Mujeres mayores de 65 anos
Mediana de la renta

Alquiler

Pobreza energética

Mivel de educacion

Poblacion nacida en el sur global

Refugios climaticos

Equipamientos deportivos publicc
Equipamientos culturales publico
Equipamientos de servicios social

Exposicion
Sensibilidad

Capacidad de adaptacion

Puntos

16,00

5,00
15,00
23,00

12,00

1500 12,93
19,00/ 16,38
13,00 11,21

21,00/ 18,10

6,00

30,00 [NE5I86

3,00
9,00

22,00
27,00
19,00

14,04
4,39

10,23

2,17

2,28

32,35%
39,71%
27,94%

2,05 Alquiler 7.00
10,27 Pobreza e 10,00 10,00

GRASSROOTS COMMUNITIES (05.06)

Indicador Puntos % %*%
4,54 Infrastruc 8,00 10,00
1,42 Infrastruc 3.00 10,00 3,79
5,39 Proximida 11,000 3667 1375
6,53 Anodeco 4,00 13,33 5,00
3,12 Contamin 1,00 3,33 1,25
7,95 Disconfor 1,00 3,33 1,25
3,41 Temperat 2.00 6,67 2,90
5,13 Gentrifica 4,00 10,00 4,00
6,50 Poblacior 4,00 10,00 4,00
4,45 Mujeres 4,00 10,00 4,00

7,19 Mediana ¢ 4,00 10,00 4,00

7,00

1,03 Nivel de e 0,00 0,00 0,00
3,08 Poblacior 7.00 7,00

7,38 Refugios c 13.00

5,59 Equipamii 9,00 18,00 4,05
3,35 Equipamii 6,00 12,00 2,70
6,04 Equipami 5,40

12,00 (124,00
20,00

Exposicio 15,00 37.50%
Sensibilid 16,00  40,00%
Capacidai 9.00 22.50%

ACTIVISTS AND
GRASSROOTS

COMMUNITIES




ADMINISTRATION

PRACTITIONERS

Exposure 32%
Sensitivity 40%

Adaptive capacity 28%

>

ACTIVISTS AND
GRASSROOTS

COMMUNITIES

Exposure 38%
Sensitivity 40%

Adaptive capacity 23%



“For me, the main cause of gentrification isn’t so much that you have improved that
area and so on... It’s the fact that there are no housing policies allowing people to

stay there. Not the fact that the area is better, because that is something everyone

should be able to... right?” (Technician 3).

ACTIVISTS AND

Aounustaarion Bl crassroors
COMMUNITIES

Exposure 32% < Exposure 38%

Sensitivity 40% = Sensitivity 40%

Adaptive capacity 28% > Adaptive capacity 23%



ACTIVISTS AND

ADMINISTRATION GRASSROOTS

PRACTITIONERS COMMUNITIES

Heat discomfort at home 25% >  Discomfort at home 3%
Year of construction 20% > Year of construction 13%

Median income 20% > Median income 11%



ADMINISTRATION

PRACTITIONERS

Proximity to parks 17%
Average rent 6%
Born in Global South 9%

ACTIVISTS AND
GRASSROOTS

COMMUNITIES

Proximity to parks 37%
Average rent 19%
Born in Global South 19%



Different indexes

Aggregation of
indicators following
different weighting
can lead to different
quantitative
representations of
vulnerabillity

EQUAL WEIGHTS

ADMINISTRATION
PRACTITIONERS

ACTIVISTS AND
GRASSROOTS

COMMUNITIES

g

n
&

2

/ a

Lwnmn Volnerabiy Index (C6V) -

Tota scare equally weighted »

0-028 2

02803 b

03-045 n

. 045-055 n

. 0551 i

0 25  Skm (] Municipal boundaries AMB %
= E

ESRI Gray (lght) ;:
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qumnwmnwnm cov)
Total score weighted by administrative staff
0-028
. 028-03
036-045
W 045-055
. 055-1

ESRI Grav (liaht)
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Gentrification Vulnerability Index (CGVI) :

Total score weighted by activists »

0-033 :

03304 b

04-047 %

W 047-058 n

. 0s8-1 2

0 25 Skm (] Municipal boundaries AMB :
| 3

ESRI Gray (light) 3
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No. Municipality
Barcelona

E Q UA L A L'Hospitalet de Llobregat

Badalona

Santa Coloma de Gramenet

1
2
3
4
5  Sant Cugat del Valles
6
7
8
9

WEIGHTS

Cornella de Llobregat
Sant Boi de Llobregat
Castelldefels
Viladecans

» Areas with the highest
vulnerability are
located outside of
Barcelona city,
especially BCN'’s
periphery and outlying
areas of the AMB

10  Cerdanyola del Valles
1 Gava

12 Esplugues de Llobregat
13 Sant Feliu de Llobregat
14 ElPrat de Llobregat

15  Ripollet

16 Sant Adria de Besos

17 Montcada i Reixac

18  Sant Joan Despi

19  Barbera del Valles

20 Sant Viceng dels Horts
21 Sant Andreu de la Barca
22 Molins de Rei

23 Sant Just Desvern

« Strong impact from
exposure to green

24 Corbera de Llobregat

spaces P Climate Gentrification Vulnerability Index (CGVI) 25 | Badia del Vallbs
, Total score equally weighted 26  Castellbisbal

« Within BCN, low to = w 0-028 e
medium vulnerability _ ) e o 29 carel
except for peripherical i i | e
areas with moderate B 055-1 N
social VUInerabiIity and 0 25 5 km [ | Municipal boundaries AMB 2 | Etpapl
less adaptive capacity - ESRI Gray (light) > o e e et

36 LaPalma de Cervelld




No. Municipality

Barcelona

AD M I N I ST RAT I o N L'Hospitalet de Llobregat
Badalona

Santa Coloma de Gramenet

Sant Cugat del Vallés

Cornella de Llobregat

Sant Boi de Llobregat

Castelldefels

Viladecans

PRACTITIONERS

O 00O N 000N -

—
(—]

Cerdanyola del Valles

* Lower vulnerability
in areas with high |
adaptive capacity: ﬂ@ﬁﬁg
Barcelona city &5

 Higher weights
assigned to
infrastructural and At
housing conditions W,
may downplay :

>
=

Gava

—
N

Esplugues de Llobregat

—t
w

Sant Feliu de Llobregat
El Prat de Llobregat
Ripollet

Sant Adria de Besos

e =
~N o~ o

Montcada i Reixac

=
o

Sant Joan Despi
Barbera del Valles

Sant Viceng dels Horts

NN P

Sant Andreu de la Barca
Molins de Rei

Sant Just Desvern

N
N

N
w

24 Corbera de Llobregat

?l ate Gentrification Vulnerability Index (CGVI) 2 eanmnarvais

Total score weighted by administrative staff | 26 Castellbisbal
0-0.28 27 Montgat

social vulnerability - o 028- 03 e

factors linked to =S =
g e ntrl fl Catl O n Il 0.45-055 312 Santa Coloma de Cervelld

Il 055-1 Begues
33 Torrelles de Llob
processes . 0 25 9 km [ ] Municipal boundaries AMB N Selesie. s

El Papiol
Sant Climent de Llobregat
36 LaPalma de Cervelld

ESRI Gray (light)




No. Municipality

Barcelona

L'Hospitalet de Llobregat
Badalona

ACTIVISTS AND
GRASSROOTS

Santa Coloma de Gramenet
Sant Cugat del Valles
Cornella de Llobregat

Sant Boi de Llobregat
Castelldefels

Viladecans

COMMUNITIES

O 0O N LN -

10  Cerdanyola del Valles
N Gava

12 Esplugues de Llobregat
13 Sant Feliu de Llobregat
14 ElPrat de Llobregat

15  Ripollet

16 Sant Adria de Besos

17 Montcada i Reixac

* Areas with high
green space
combined with
higher social
vulnerability
and
gentrification
have the

18  Sant Joan Despi

19 Barbera del Valles

20 Sant Viceng dels Horts
21 Sant Andreu de la Barca
22 Molins de Rei

23 Sant Just Desvern

24 Corbera de Llobregat

Climate Gentrification Vulnerability Index (CGVI) 25 | Badia get Vallas

,v Total score weighted by activists 2  Castellbisbal
. ~ 27 Montgat
h |g h eSt . i=032 28 Pallejs
il B 033-04 29  Cervelld
vulnerability to 04- 047 0 T
I 047-058 31  Santa Coloma de Cervelld

Climate - 058 -1 32 Begues

33 Torrelles de Llobregat

g en t rl fl Cat | on 0 25 5 km [ | Municipal boundaries AMB 3 |l Papiol.

ESRI Gray (light) 35 Sant Climent de Llobregat
36 LaPalma de Cervelld




\What do these differences tell us so far?

Administration practitioners prioritize exposure Grassroots communities prioritize proximity to
indicators (discomfort at home, year of parks (exposure) and sensitivity indicators
construction) to depict climate gentrification (rent and born in Global South) as main drivers
risks, to address heat injustices in general, and of climate gentrification risks and measures
put the accent on community adaptive capacity that reduce heat. Social indicators are seen as
as tool for reducing VCG key drivers to VCG




Study take aways

 Institutional mandates and daily
experiences of climate vulnerability and
social vulnerability shape weight assignation
for VCG

* Notable concentration of high vulnerability
outside Barcelona, in the western and
peripheral areas of the AMB with lower
temperature, newer buildings, and more
greenery, which illustrates some heat
gentrification pathways

* Importance of metropolitan wide dynamics
of climate impacts, gentrification patterns
and drivers, and overall socio-environmental
adaptive capacity




Policy take aways

« Dual pressures of increasing heat and
gentrification (climate and housing)

* Opportunities for integrated strategies
and policies that address both exposure
to heat and sensitivity to climate (heat)
gentrification for all

* Need to further explore adaptive
capacity measures that resonate with
communities




Best practices and challenges b

- Climate Shelters program truly ' B ERAAE
accessible ' '

* Housing retrofits in socially and heat
vulnerable neighborhoods but...

administrative burden + potential for S AR (s e,
speculation - et~ ‘
« Sectoral silos between climate action, L
housing, and greening 28
* Need for targeted interventions in XD
peripheral areas with compounded refgls cimatis

/M AMB i Accio Climatica

effects of climate exposure and limited
adaptation resources

enys
de 10 min a peu

1.142.847
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1 Jaime Palomera of the Institut
de Recerca Urbana de...
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Ana Vanegas, Program
Coordinator of Comunidades...
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Virginia Vallvé talks about
climate justice within the...
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