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Klimaat-adaptieve materialen
Climate-Adaptive Building Materials

Joost Declercq  archipelago architects | UHasselt

een perspectief
a perspective
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adaptatiemitigatie resiliëntie

verleden heden toekomst
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adaptatiemitigatie resiliëntie

klimaat adaptieve

materialen strategieën gebouwen omgevingen
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adaptatiemitigatie resiliëntie

materialen strategieën gebouwen omgevingen



Step back in time
hoe zijn we met mitigatie omgegaan?



a

Bron: DGNB – Climate Positive: Now! (2018)

55%
Stijging in globale
bouwkost sinds 2000

135%
Stijging in kost van tecnische
installaties sinds 2000



a

Bron: Hoxha et al. Influence of technical 
and electrical equipment in life cycle 
assessments of buildings: case of a 
laboratory and research building (2021)



a

37% van 

de totale initiële
milieuimpact



OMA – La Biennale di Venezia © 2014 Sergio Grazie



energy efficiency – component driven



zachtere winters laatste 10 jaar

1990-2020
Gasoil      -61%
Gas      +48%
Electricity      +40%

2006-2020
Gasoil      -54%
Gas      -4%
Electricity           -3%

Bron: https://www.energiesparen.be/energiestatistieken Bron: prof. Griet Verbeeck



Source: Gail Brager, Occupant Satisfaction in Mixed-Mode Buildings, Center for the Built Environment, UC Berkeley (2009)

very pleased

very unhappy

median

very pleased

very unhappy

Occupant survey results
thermal satisfaction

Occupant survey results
air quality satisfaction
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1.650 kg

1.900 kg

Societal Obesitas – Jaap Wiedenhoff



Source: European Environmental Bureau – coming paper 
“Sufficiency and Circularity. The two overlooked decarbonisation 
strategies in the ‘Fit For 55’ Package”. www.eeb.org

A new design attitude
designing from sufficiency

Hoe sufficientië verenigen met adaptatie en resiliëntie? 

http://www.eeb.org/


case summer comfort 
an adaptation challenge



based on Andreou et al. 2020; 

peak demand at 50% and 90% 

penetration assumes 203 million 

EU-27 households with a 3 kW 

single-split unit each, converted to 

coincident peak with a 0.4–0.6 

diversity factor, giving 122–183 

GW (50%) and 219–329 GW 

(90%). A 3 kW nameplate is 

toward the upper end relative to 

today’s average system size but 

warmer climate will increase 

cooling demand in the future

Bron: Rosenow J. What happens 

when 90% of Europe has aircon? 

(2026)

20% of EU 

households 

cooled

50% of EU 

households 

cooled

90% of EU 

households 

cooled

https://doi.org/10.1016/j.enbenv.2020.03.005
https://doi.org/10.1038/s41467-022-31942-9
https://doi.org/10.1038/s41467-022-31942-9
https://doi.org/10.1038/s41467-022-31942-9
https://doi.org/10.1038/s41467-022-31942-9


Baseline: EC 2024 Annex 

8, Kranzl et al. 2019, 

Chinello et al. 2026, 

Connolly 2017, EU-27. 

Retrofit: 50-60% 

reduction (external 

shading + insulation), the 

same assumption used 

for residential buildings, 

applied here to the 

growth in demand across 

the whole building stock 

based on Todeh

Kharman et al. 2026 and 

simulation studies 

(Vasaturo et al. 2018, 

Perez-Carraminana et al. 

2024), not separately 

validated for non-

residential buildings.

Bron: Rosenow J. What 

happens when 90% of 

Europe has aircon? 

(2026)

-60%

-100TWh

https://doi.org/10.1016/j.buildenv.2026.114702
https://doi.org/10.1016/j.buildenv.2026.114702
https://doi.org/10.1016/j.buildenv.2026.114702
https://doi.org/10.1007/s12273-018-0470-8
https://doi.org/10.3390/buildings14020556
https://doi.org/10.3390/buildings14020556
https://doi.org/10.3390/buildings14020556
https://doi.org/10.3390/buildings14020556
https://doi.org/10.3390/buildings14020556


aa GEBOUWEN | natuurlijke ventilatie en thermische massa
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The right material in the right place
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PMC radiation

Bron: Adams N. The environmental and climatic impact of 

radiative cooling concrete, Phd KULeuven 2025
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𝑃𝑎𝑦𝑏𝑎𝑐𝑘 𝑝𝑒𝑟𝑖𝑜𝑑 =
𝐸𝑚𝑏𝑜𝑑𝑖𝑒𝑑 𝑖𝑚𝑝𝑎𝑐𝑡/𝑚2 𝑓𝑙𝑜𝑜𝑟

𝑅𝑒𝑑𝑢𝑐𝑒𝑑 𝑎𝑛𝑛𝑢𝑎𝑙 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑖𝑚𝑝𝑎𝑐𝑡/𝑚2 𝑓𝑙𝑜𝑜𝑟

ENVIRONMENTAL PAYBACK PERIOD

Bron: Adams N. The environmental and climatic impact of 

radiative cooling concrete, Phd KULeuven 2025
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Key questions:

Hoe kunnen we klimaatadaptieve materialen ook laten bijdragen

tot klimaatmitigatie?

Kan ‘design for now and strengthen later’ een relevante strategie

zijn?

Hoe kunnen we klimaatresiliëntie inbouwen zonder de upfront 

impact te verhogen?
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Follow us

Thank you!
https://www.vlaanderen.be/green-deal-klimaatbestendige-omgeving/klimaatbestendig-labo-

architectenbureau-experimenteert-met-doordacht-totaalconcept

Joost Declercq – jdeclercq@archipelago.be
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