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Also... wo stehen wir?

W"l\\‘k\\%
Mm !"v liﬂ\i‘

,lﬂﬂiiiﬂfllihmpuj_um,



Grosse Fortschritte in Energieeffizienz in Gebauden
Kaum Fortschritte beim Bau (graue Energie)

All buildings (Residential and Office)
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Historic buildings
Recent buildings
New buildings

Quelle: Rock M., Mendes Saade M.R., Balouktsi M., Rasmussen F.N., Birgisdottir H., Frischknecht R., Habert G., Liitzkendorf T., Passer A.
2019. Embodied GHG emissions of buildings — The hidden challenge for effective climate change mitigation. Applied energy.
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Treibhausgas-Emissionen eines Gebaudes wahrend der gesamten Lebensdauer

ETH:iirich

The building stock

One building

One cubic meter concrete

One cement bag

A GHG emissions (kgCO, / m?)
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Existing buildings

New construction

W Construction and maintenance
Heating over life time
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Building materials
used in one building

B Concrete

W Steel reinforcement |

M Bricks

Windows

Insulation

Finishing
B Electrical equipment
W Sanitary equipment
m Rest
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Processes involved
for concrete production

Concrete placement
M On site placement
M Transport to construction site
Concrete production
W Concrete mixing
Transport raw material
Material production
W SCM processing
M Cement production
Gravel production
Sand production
W Admixture production
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Processes involved
for cement production

Cement final prod.
B Cement grinding
SCM production
Direct kiln emissions
M Limestone decarbonation
Fuel burnt
Material production
Fuel prod. and transp.

B Raw material transp.
and prep.

- Beton ist der Hauptverursacher von CO,-Emissionen in Geb3duden (Zementherstellung, v.a.
aus der Zersetzung von Kalkstein)

- Bis zu 5 t/m2 Beton in Schweizer Gebduden

Sce: Habert G et al. 2020. Environmental impacts and decarbonization strategies in the cement and concrete industries.

Nature Reviews Earth & Environment.




Die meisten Emissionen werden zukiinftig durch Sanierungen verursacht
(Dammungsmaterial)

Il brick

## combustible

[ concrete

I glass
insulation

Il metal

%%z mineral

I wood

2015 2055
Business
as Ususal

Wenn wir weiterhin auf fossilen
Ressourcen basierende Dammung Stoffen
verwenden...

Sce: Heeren & Hellweg. 2019. Tracking Construction Material over Space and Time: Prospective and Geo-referenced
ETHzirich Modeling of Building Stocks and Construction Material Flows. Journal of Industrial ecology






For every complex problem there is an
answer that is clear, simple, and

Wrong
H. L. Mencken



1. Zusammenarbeit der Anspruchsgruppen

A SUSTAINABLE FUTURE FOR .

THE EUROPEAN CEMENT AND

CONCRETE INDUSTRY R EV' EW S
Environmental impacts and ) .
decarbonization strategies in the
cement and concrete industries

Technology assessment for full decarbonisation
of the industry by 2050

G. Habert'S. S A Miller?, V. M. Johng'. J. L Provisy, A Favier's, A Horvatir
and K L Scrvener®
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Quelle: Favier et al. 2019 A sustainable future for the European cement and concrete industry. European Climate Foundation, ETH Zurich
Habert G et al. 2020. Environmental impacts and decarbonization strategies in the cement and concrete industries. Nature Reviews Earth & Environment.

m’zari(_'h Sonnette S. 2020. Diviser par deux I'impact du béton, Tracés, 3503



2. Holz und andere biobasierte Materialien im Bausektor fordern
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= Nachhaltige Nutzung der heimischen Holz-Ressourcen erhohen
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3. «Baustoffdiaten» fiir unsere Gebaude anpassen
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CARBON POSITIVE

CARBON NEGATIVE

-~

HIGH CARBON Polyethylene Glass and Window frame

Net-GWP >1kgC0,, /kg

LOW CARBON e
0,05 < Net - GWP < 1kg CO,_/kg

ar
CARBON NEUTRAL .
-0,05 < Net-GWP <0,05kg €0, /kg Bofata R | ]
CARBON NEGATIVE — e —
Solid wood o :

Net-GWP <-005kg C0,_ /kg Cotton Stalks

=

= Leistungsfahigstes Material fir jede Anwendung wahlen

Sce: Carcassi et al., Material diets for Climate-Neutral Buildings.
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4. Die Lebensdauer von Gebduden verlangern

= CO,.arme Baustoffe verwenden
ETH:zurich
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Sind klimaneutrale Gebdude \

eine Option?
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= Klimaneutrales Gebaude
+ gutes Innenraumklima

+30-45cm

Holztragwerk Strohballen-
Aussenwand

= Klimaneutrales Gebaude

+ gutes Innenraumklima

+45-70cm
optimierter Strohballen-
armierter Beton Aussenwand

Sce: Carcassi et al., submitted. Material diets for Climate-Neutral Buildings. 16



Wir haben genug biobasierte Ressourcen, um den gesamten europaischen
Gebaudebestand zu renovieren, ohne mit anderen Zwecken zu konkurrieren

Southern dry

Verfiigbarkeit von Stroh

Nordic

L 4

Mediterranean

Northern
Continental

. / Southern
' S d Continental

Percentage of land supply

required

. . to fulfill building insulation
Oceanic demand

(Ecosystem needs already

withdrawn)

Continental

ETHziirich Quelle: Goswein et al. 2021. Land availability in Europe for a radical shift toward bio-based construction.
Sustainable Cities and Societies



Der Transport von biobasierten Baustoffen fallt in der CO,-Bilanz kaum ins Gewicht

50’000
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= Neue Marktchancen und Geschaftsdynamiken fiir den Agrar- und Bausektor

Quelle: Hafstad et al. 2022Where Do Buildings Come From? Prospective Life Cycle Assessment of Fast-Growing Bio-Based
ETHzirich Insulation Materials And Their Transport. NOCMAT22



Es ist moglich, klimaneutrale und klimavertragliche Gebaude zu
bauen - hier und jetzt!
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Worauf warten wir noch?
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