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Resiliant Infrastructure

Resilient Infrastructure: Infrastructure management with the

ability to prepare and plan for, absorb, recover from, and more
successfully adapt to adverse events

- Dynamic
- Holistic
- Multiscalar

- Long Term Strategy Transformation

Increase value to society
and enviroment

Resilience Adaption

Interventions that prevent,
or soften, the real and
anticipated damages
caused by climate change

Mitigation
Measures that reduce
greenhouse gas emissions
or enhance carbon sinks

Source: Centre for Liveable Cities and Urban Land Institute. (2020).
Building Climate Resilience in Cities Worldwide: 10 Principles to Forge a Cooperative Ecosystem.



In a changing climate, more variable and with potentially more
extreme events, old certainties about the protective ability of built
structures are undermined.

-Omar-Dario Cardona etal. (2012)

Source: Cardona, O. D., Aalst, M. K. v,, Birkmann, J., Fordham, M., McGregor, G., Perez, R., . .. Sinh, B. T. (2012). Determinants
of risk: exposure and vulnerability. In Managing the Risks of Extreme Events and Disasters to Advance Climate Change
Adaptation (pp. 65-108)



Liveability & Sustainibility

Shock

Adapt & Thrive

Recover

Survive

Time



Resilient Infrastructure: Infrastructure management with the
ability to prepare and plan for, absorb, recover from, and more
successfully adapt to adverse events

Source: Centre for Liveable Cities and Urban Land Institute. (2020).
Building Climate Resilience in Cities Worldwide: 10 Principles to Forge a Cooperative Ecosystem.



Post-war

_ Housing Renewal Integrated Policy Public Private Sustainable
Reconstruction Partnership Urban rRnewal
1945 1960 1970 1980 1990 2000 2010 2020 2040
>

building social
housing

Top Down, Government

social housing

environment

physical, social and
economic

social -economic
policy

social -economic
investment

———————————————————————————————————————————————————————————————— » Botom Up, Governance






Sustaineble Urban Renewal: Urban development that can
empower and give agentcy to local communities to absorb, recover
from, and more successfully adapt to adverse events






NEEDED INFRASTRUCTURE INVESTMENT ——— NEEDED INVESTMENT INTO NEIGHBOURHOODS

For climate adaptation and mitigation For addressing socio-economic inequality
For improvement of efficiency For improving comunity resiliance
For reduction of costs Forimproving individual agency

SYNERCISING INVESTMENTS AS A CATALYST



Problematization

°C
> SSP5-8.5
4
3
SSP2-4.5
2
CO2
e SSP1-1.9
1
0
1950 2000 2020 2050 2100
Source: Masson-Delmotte, V., Zhai, P., Pirani, A., Connors, S. L., Péan, C., Berger, S., . . . Zhou, B. (2021).

IPCC, 2021: Summary for Policymakers. In



Problematization

“‘In relation to extreme events, global risk assessments show that
social losses—as well as economic losses as a proportion of livelihood
or GDP—are disproportionately concentrated in poorer communities

and households”
- Christopher Field et al. (2012)

Source: Field, C. B., Barros, V., Stocker, T. F., Qin, D., Dokken, D. J., Ebi, K. L., . . . Midgley, P. M.. (2012).
Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation.



Problematization

Gini coefficient on income in NL: 0.29 Gini coefficient on wealth in NL: 0,79
Gini coefficient on income in Roterdam: 0.29 Gini coefficient on wealth in Roterdam: 0,89

People with social
welfare benefits
inthe NL

470000
460000
450000
440000
430000
420000
410000
400000
390000
380000
370000
360000
350000
340000
330000
320000
310000

=
2007 2009 2011 2015 2017 2019 jul 2021

Source: Centraal Bureau voor de Statistiek. (2021). Bijstandsuitkeringen; uitkeringsgrondslag, regio’s



Ethical Starting Point

“The changes to our relationship with nature and one another that
are required to respond to the climate crisis humanely should not be
viewed as grim penance, but rather as a kind of gift—a catalyst to
transform broken economicand cultural priorities and to heal long

festering historical wounds”
-Naomi Klein (2014)

Source: Klein, N. (2014). This Changes Everything : Capitalism vs. the Climate. New York: Simon & Schuster



Conceptual Framework

CLIMATE CHANGE

CLIMATE ADAPTATION
AND MITIGATION

~ Sustainable
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RESILIENT & %°¢ URBAN RENEWAL

INFRASTRUCTURE ~_
INFLEXIBLE SOCIO-ECONOMIC
INFRASTRUCTURAL INEQUALITY
SYSTEMS
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Aided Self-Help and Sites & Services Model

SUSTAINABLE
URBAN RENEWAL

Resilient
Urban Renewal
Infrastructure
Sites And Services Aided Self-Help

AIDED SELF-HELP
AND
SITES & SERVICES




Aided Self-Help and Sites & Services Model

“Because aided self -help, including the sites & services scheme, is a
combination of two urban development processes - the conventional
urban developmentand informal urban development - it is useful as
a model for achieving the goal of an inclusive city, and for integrating
housing for the urban poor’

-Simone Rots (2021)



Research Questions

How can the resilient infrastructure for climate change mitigation
and adaption be used as a catalyst for urban renewal?

How can climate change mitigation and
adaptation be integrated in and enhance
the spatial aspects of sustainable urban
renewal?

Which strategies can be developed wherein
resilient infrastructures are spatially
accommodating and supporting climate
change mitigation and adaption?

How can investments into resilient
infrastructure act as a catalyst for
sustainable urban renewal?



PROBLEMATIZATION —

— SCIENTIFIC LITERATURE—

— INTERVIEWS —
Rots
Freyre
Boxem
Hazenvoet

NEW APPROACH
SUSTAINABLE URBAN RENEWAL  —
USING AIDED SELF-HELP FRAMEWORK

— SITEANALYSIS
Historical Change

Technical Profile
Social Economic Conditions

— CASESTUDIES

URBAN RENEWAL POTENTIALMAP —
Buildings
Public Space

PROJECTION —

SHOW CASE
URBAN DESIGN
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4025 61%
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Indication Of Socio-Economic Challenges

Lowest 40%
household income

72% Tussendijken
70%

68% Bospolder
66%
64%
62%
60%
58%
56%
54%

2% Rotterdam
50%
48%
46%
44%
42%
40%
38%

-C?
2015 2016 2017 2018

2019 2020 2021

Source: Gemeente Rotterdam. (2021). Onderzoek010



Indication Of Socio-Economic Challenges
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Source: Wijkprofiel Rotterdam 2022. (2022). Retrieved from https://wijkprofiel.rotterdam.nl/nl/2022/rotterdam



Case Studies

Statement of Requirements Domains of intervention Strategy
Acomodation of community development:
Development of community centres

Communal public spaces
Continuation of social economic policy

Climate Mitigation All Buildings need to be Renewed:

and Adaptatlon Phasing for the renewal of houses
Construction of new houses
Adaption of buildings to demand
Housing typology diversification
Adaptation to water assignment
Energy transition

Buildings
Retrofitting of public space for resilience and

Aided Self Help climate adaption

Blue Creen Infrastructure
& Reorganizing car parking
adaption to and development of green mobility

Sustainable
Urban Renewal

Sites and Services

Public Space . . . . .
Adjusting city plan to accommodate densification

allow for new construction of denser housing buildings
allow for more public facilities
allow for more mix use development

/ - Complete redesign of subsurface infrastructure
CityPlan .

Resilient Infrastructure Expand data network

district Heating expansion

adapting electricity network for electric cars
separated sewer system

increase water storage capacity

remove natural gas network

more space for ecological performance

Territory

Source: Hoekstra, M., Heeling, J., Meyer, H., & Westrik, J. (2002). Het ontwerp van de stadsplattegrond.




Statement of Requirements

Climate Mitigation
and Adaptation

Sustainable
Urban Renewal

Resilient Infrastructure

Domains of intervention

Buildings

Public Space :

ity Plan

Territory

Strategy

Aided Self Help
&

Sites and Services

Program of requirements

Acomodation of community development:

Development of community centres
Communal public spaces
Continuation of social economic policy

All Buildings need to be Renewed:

Phasing for the renewal of houses
Construction of new houses
Adaption of buildings to demand
Housing typology diversification
Adaptation to water assignment
Energy transition

Retrofitting of public space for resilience and
climate adaption

Blue Creen Infrastructure
Reorganizing car parking
adaption to and development of green mobility

Adjusting city plan to accommodate densification

allow for new construction of denser housing buildings
allow for more public facilities
allow for more mix use development

Complete redesign of subsurface infrastructure

Expand data network

district Heating expansion

adapting electricity network for electric cars
separated sewer system

increase water storage capacity

remove natural gas network

more space for ecological performance

Case studies
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Aided Self-Help and Sites & Services Model

CONVENTIONAL URBAN DEVELOPMENT INFORMALURBAN DEVELOPMENT NEICHBOURHOOD INPROVEMENT SOCIO-ECONOMIC DEVELOPMENT
COVERMENT/LAND OWNER INHABITANTS/SELF ORGANISATION COVERMENT/LAND OWNER INHABITANTS/SELF ORGANISATION

Public Or Private Decision
To Build An Urban Project

Public Or Private Decision
To Build An Urban Project

Design And Planning Of Design And Planning Of
The Project The Project Stakeholder Engagement
Sites & Services Land Development Land Settlement / Inhabitaton | Aided SelfHelp Sites & Services Infrastructural redevelopment Neighbourhood Inhabitation | Aided SelfHelp
Technical And Progressive Progressive Development of Development of
Financial Assistance Land Housing
In Construction ge‘:bpme"t ::I°':;tf:°t';“ Blue-Green infrastructure Affordable Housing
. g n ndiviaual it .
+Community Building Urban Services Energy Transition Urban Services

Green Mobility Diversification Of

1 Public Space
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(Collective) Subsurface Infrastrucutre Housing Typologies
Mixed-use City Plan
Socio Economic Policy
Consolidation Pocess Consolidation Pocess

Source: Rots, S. J. (2021). The Squatted New Town: Modern Movement meets Self-organisation in Venezuela. (doctoral thesis).
Delft University of Technology, Delft.



Case studies

Aided Self-Help & Sites and Services model

NEICHBOURHOOD INPROVEMENT
COVERMENT/LAND OWNER

SOCIO-ECONOMIC DEVELOPMENT
INHABITANTS/SELF ORGANISATION

Sites & Services

o
] i 2 1 -
WHES © F A%
il 1 b i |
e B '
Jiie s 5
“! L~
| o
Sl

Public Or Private Decision
To Build An Urban Project

Design And Planning Of
The Project

Infrastructural redevelopment

Stakeholder Engagement

Development of

Blue-GCreen infrastructure
Energy Transition

Green Mobility
Subsurface Infrastrucutre

Neighbourhood Inhabitation

Development of

Affordable Housing
Urban Services
Diversification Of
Housing Typologies
Mixed-use City Plan
Public Space

Socio Economic Policy

Aided Self Help

Case studies
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Mindaraproject, Bissau, Guinea Bissau




Statement of Requirements

Climate Mitigation
and Adaptation

Sustainable
Urban Renewal

Resilient Infrastructure

Domains of intervention

Strategy

Aided Self-Help
&

Sites and Services

Mindaraproject, Bissau, Guinea Bissau

X 0% O MINDARA
’\;\ \ %O @&/&ﬂo /O/OO NEIGHBOURHOOD UPGRADING PROJECT 1986-87
<

| Er e g 2O
3 O O o A O ——1 Road rovemen
%* Q\OOO e e
| ‘% 2 T ———— Drainage System
ro<> % ® Public water Standposts

Source: Acioly, C. C. (1992). Settlement planning and assisted self-help housing. Delft: Publikatieburo Bouwkunde.



Nationaal Programma Rotterdam Zuid
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Nationaal Programma Rotterdam Zuid

Statement of Requirements Domains of intervention Strategy

Vision and ambitions municipality Rotterdam

Climate Mitigation
and Adaptation

standardized analysis methodology for socio-eco-

Socio-economic problems discovery sites:
nomic problems per neighbourhood

Schools, debt service, GPs, police

Buildings

Aided Self-Help

Sustainable
Urban Renewal

determining relevant financial partners wijkteam - Social Workers

Resilient Infrastructure
connecting financial partners with publicand connecting with public and private facilities
private facilities that deal with the most preva- that deal with the socio-economic problems
lent socio-economic problems
S e s A / / disy

~

\

(< Qsﬁ v
A/
Focus Neighbourhoods NPRZ
Other Neighbourhoods NPRZ .
LT 7~
Source: Pastors, M., Cornelisse, E., Fraai, K., Harkhoe, S., Kroos, A., Lubbers, B., .. . Wees, L. v. d. (2019). Nationaal Programma

ROTTERDAM ZUID. Uitvoeringsplan 2019-2022. Retrieved from Rotterdam: https://www.nprz.nl/



NEICHBOURHOOD INPROVEMENT
COVERMENT/LAND OWNER

Sites & Services

Public Or Private Decision
To Build An Urban Project

Design And Planning Of
The Project

Infrastructural redevelopment

Stakeholder Engagement

Development of

Blue-Creen infrastructure
Energy Transition

Green Mobility
Subsurface Infrastrucutre

Neighbourhood Inhabitation
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Development of

Affordable Housing
Urban Services
Diversification Of
Housing Typologies
Mixed-use City Plan
Public Space

Socio Economic Policy

Consolidation Pocess

SOCIO-ECONOMIC DEVELOPMENT
INHABITANTS/SELF ORGANISATION

Aided Self Help

Available subsidies in Rotterdam

Werk en inkomen

> Subsidie Rij i per- > Subsidie
spectieffonds (RAP)

Uw eigenidee

> Bewonersinitiatief Subsidie CityLab010

> Subsidie Oranjebonnen

Duurzaamheid

> i idie VVE's

Tussendijken

Subsidie

Subsidie Circulaire initiatieven Subsidie Klimaatadaptatie

> Subsidi

Subsidie Centrale

Subsidies Duurzaam010.nl Subsidie Smart energy systems

aanvragen
> Haalbaarheidsonderzoek walstroom
aanvragen
Economie
> Subsidie Bedrijfsruimte maakindustrie > Subsidie Economie
> Subsidie Vitale kerngebieden > Subsidie Winkelgebieden en
bedrijventerreinen
> Subsidie Ui i ject Katwol
2022-2025
Jeugd
> Subsidie i > Subsidie Ki Plus
werk
> Subsidie ijk werk > Subsidie Stevige start (onder andere
16G2)
> Subsidie Risicoj (voortijdige > Subsidie Couleur locale jeugd
schoolverlaters, mentoring)
> Subsidie Jeugdparticipatie > Subsidie Jeugdpreventie 2024

Aanvraag Sociaal Medische Indicatie

voor kinderopvang (SMI)

Kunst en cultuur

v

> Subsidie Kunst en cultuur Subsidie cultuurplan 2025-2028

v

> Subsidie cultuurcoach Subsidie Impulsregeling cultuur

v

> Jaarsubsidie Amateurverenigingen Subsidie Lokale Culturele

Programmering

> Subsidie Pitcher Perfect 010 > Projectsubsidies Cultuur

Subsidiebedragen

De subsidie bedraagt:

= €250 pertoegevoegde 500 liter waterberging

Onderhoud of verbetering woning

> Subsidie Funderingsonderzoek > Subsidie Samenvoeging woningen

> Subsidie Vergroten woning > Subsidie enlening Woningverbetering

> Subsidie en lening voor
ring VVE010

Onderwijs

> Subsidie wijsheleid > Subsidie i

> Subsidie Leerlingenvervoer > Subsidie Bewegingsonderwijs (gymnas-

tiek en schoolzwemmen)

> Subsidie Onderwijshuisvesting Subsidie VSV programma Rijnmond

20202024

> Subsidi

Subsidie

kindcentra

Samenleven, welzijn en basisvaardigheden

> Subsidi > Subsidie C 023

> Subsidie Couleurlocale 2024 > Subsidie Huis van de Wijk

> Subsidie Stedelijk welziin > Subsidie Wijkvervoer

> Subsidi i > idi ijk Werk in

ouderen Schoolzorgteams

% idi in een stad > idie Basi I taal, reke-

nen en digitale vaardigheden

Sport en recreatie, natuur en milieu

> Subsidie Aangepast sporten > Subsidie Brede regeling combinatiefunc-

ties Rotterdam Sport

> Subsidi jaarlij > Subsidie

speeltuinverenigingen (eenmalig)

> Subsidie Combinati i t.na- > Subsidie

tuur- en recreatiegerichte inzet

> Subsidie Scouting Subsidie Speeltuinen (jaarlijks)

> Subsidie Topsport (jaarlijks)

Subsidie Urban sports

> Subsidie Natuur- en milieu-educatie > Subsidie Vogelopvang (jaarlijks)

(jaartijks)

> Subsidie Rotterdam Lekker Fit!

Subsidie 010 Sport en Spel

Vieringen, herdenkingen en stimulering
woningcorporaties

> Subsidie Vierings i >

> Subsidie Directie veiligheid

Volksgezondheid

scootmobielstallingen

> Subsidie Goed voor elkaar

" een vast bedrag van €500 per pand of perceel voor de regenaansluiting op een gemeentelijk

regenwater rioolstelsel of voor het voorbereiden van de aansluiting op een gemeentelijk

regenwater rioolstelsel dat nog aangelegd moet worden

= €10 per toegevoegde vierkante meter gerealiseerd groenoppervlak en:

= € 1perplant of kruid, genoemd in Bijlage 1. Plantenlijst biodiversiteit

= € 2 per heester of struik, genoemd in Bijlage 1. Plantenlijst biodiversiteit

= €10 per boom, genoemd in Bijlage 1. Plantenlijst biodiversiteit

= €10 pertoegevoegde vierkante meter verticaal groeiend groen van minimaal twee vierkante

meter per woning of bedrijfspand

= € 62,50 per m2 toegevoegde zonwerende screens met een maximum van € 700 per woning of

bedrijfspand

= €150 per m breedte toegevoegde zonnescherm met een maximum van € 700 woning of

bedrijfspand

= €70 per m2 zonwerende folie met een maximum van € 700 woning of bedrijfspand

= € 50 pertoegevoegde ventilatierooster met een maximum van één rooster per ruimte van de

woning of het bedrijfspand

= €15 per schaduwdoek met een maximum van twee doeken per woning/bedrijfspand

= € 42,50 per m2 zonwerend glas met een maximum van € 400 per woning of bedrijfspand

" De subsidie bedraagt ten hoogste € 40.000 per aanvraag.






ENERGIEWIJK BOSPOLDER-TUSSENDIJKEN
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Statement of Requirements Domains of intervention Strategy

Climate Mitigation
and Adaptation

Buildings

Aided Self-Help

Sustainable

Urban Renewal &

I Sites and Services
Public Space -

ity Plan
Resilient Infrastructure

Territory

renovation

COLLECTIEVE WARMTEVOORZIENING

met verschillende temperatuurregimes en gekoppelde netwerken, gevoed door externe en wijkbronnen

INDIVIDUELE BRONNEN

en eventueel aanvullende lokale LT bronnen op collectief net
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solar/ water roof conlective investment

Portion of income from energy
production goes to lower rent

p y wUavancranar
& 1dVETNSTEDCI
stork in wonen

Gemeente
Rotterdam

Make investmentinto
solar or water roofs

—

can buy out solar panel remaining

livespan.
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v\/

Rent out roof m2

Houses 6603

e
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Havensteder 4025 61%
Private Rent 1626 24%
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W

private
homeowner 919 14%

I Housing Corporation >50%
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Mobiliteitsconcept voor Merwede, Utrecht
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Figuur2 Plattegrond van de mobiliteitswinkel en het gebied er omheen




Statement of Requirements

Climate Mitigation
and Adaptation

Sustainable
Urban Renewal

Resilient Infrastructure

Domains of intervention

Public Space .

ity Plan

Strategy

Aided Self-Help
&

Sites and Services







B B B

mnllihuH [+




TEEEE

,.-.a-a_n._m._.__ I T -5
= .ﬂm.ﬂ.._____-“ﬂm

S ih

T
liiig

—
—
I
[







Gebouwd Water, Bospolder, Rotterdam, The Netherlands
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Afwatering naar de lagergelegen punten
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1e en 2de Stampioendwarsstraat, Rotterdam, The Netherlands

Wonen in de Stampioendwarsstraten
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De Schepenstraat

k.(2017). SAMEN HET PLANTSOEN DOEN. In kern TEAM (Ed.). Rotterdam: kern TEAM.
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Jijtekend een convenant met stadsbeheer, gemeente Rotterdam.
Ookal doen jullie het samen, een iemand is de aanspreekpunt voor stadsbeheer.
Het stukje groen is niet jouw eigendom maar blijft openbaar gebied.
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De Robert Fruistraat
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Source: Warmerdam, M. (2021). de straaD

Straten - Transformeren - Ruimtelijk, Adaptief, Aantrekkelijk & Duurzaam. Retrieved from www.destraad.nl
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! KLUSHUISPROJECTEN
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Tabel 1: Verschillen reguliere herstructurering en klushuizen als herstructureringsmiddel

Schaalniveau

Reguliere herstructurering

Herstructurering schaalniveau van
de wijk.

Klushuizen

Herstructurering in de vorm van
‘speldenprikken’ op schaalniveau
van de buurt.

Verantwoordelijk voor
herstructurering

Gemeente, projectontwikkelaar en
woningcorporatie zijn samen
verantwoordelijk voor sloop en
nieuwbouw of renovatie van
woningen.

Klushuisbewoners in individueel of
collectief verband zijn
verantwoordelijk voor renovatie
van hun woonblok of deel van de
straat.

Ontwerp en realisatie
van de woning

Projectontwikkelaar en gemeente

maken ontwerp. Aannemer
realiseert de woning.

Klushuisbewoners maken samen

ontwerp. Aannemer en
klushuisbewoners realiseren de

woning.

Contact medebewoners

Woningeigenaren zitten samen in
VvE maar hoeven niet samen te
werken voor ontwerp en realisatie
van de woningen in het woonblok of
het deel van de straat.

Klushuisbewoners van een
collectief klushuisproject hebben
intensief contact met
medebewoners van het woonblok
of deel van de straat i.v.m.
realisatie van woningen en tuin.

Relatie met de buurt

Woningeigenaar is slechts bewoner
of verhuurder in
herstructureringsbuurt en niet per
se direct betrokken bij de
herstructurering van de buurt.

Kluswoningeigenaar voert zelf een
deel van de herstructurering in de
buurt uit.

Prijsstelling en staat van
de woning

Woning in goede staat. Woning in
midden tot hoge prijsklasse.

Woning tegen relatief lage prijs in
zeer slechte staat. Exclusief tijd en
kosten renovatie.

Bewoningsplicht

Woningeigenaar mag woning op
ieder gewenst moment
onderverhuren of verkopen.

Klushuisbewoner heeft na
renovatie zelfbewoningsplicht van
twee jaar.

Buurtkeuze

Locatie en reputatie van de buurt
spelen mee in de keuze voor een
woning in een bepaalde buurt.
Hoewel deze keuze gerelateerd is
aan de financiele situatie zijn
koopwoningen in meer buurten te
vinden dan kluswoningen.

Het aanbod aan klushuizen is
beperkt, de keuze daarmee ook.
Daardoor speelt de buurt
hoogstwaarschijnlijk een minder
grote rol bij keuze voor de woning.
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Currently 1335 housholds in the pro

190 homes are being demolished in the pro-

posal
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approximately 250 homes
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