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EU27+UK's construction
sector will exceed its
carbon budget for 2C

3,000
around 203

A

EU27+UK'’s construction

2,000 sector will exceed its
carbon budget for 1.5C
around 2026

—> Mton CO,

2024 2026 2028 2030 2032 2034

== Cumulative Emissions = = Budget15°C Budget17°C == Budget2.0°C

Circular Building Codiitios//www.metabolic.nl/news/ddgildargsoaliticpavethewayfora-circulatransitiocimtheeuropediltenviranent/



https://www.metabolic.nl/news/circular-buildings-coalition-paves-the-way-for-a-circular-transition-in-the-european-built-environment/

Still, why stra







1910

Passivhausady

1570

20C
L e
18°C
16°C
q{ =4,47298 W/m -14°C
12°C
0ci mi ° )
; o » simin_=17,58 C 10°C
@, =-13,00558 W/m f =0919
-8°C
@ 4,473 . -6°C
e = ATH " 300001000 - 049 Wim K .
4 C
-2°C
Material HWim-K)] e -
B Clay plaster | Lehmputz 1.800 kg/m® 0,910 0,900
. Lime plaster | Kalkputz 800 kg/'m3 0,284 0,900 °
Softwood, OSB | Weichholz, OSB EN 10456 0,130 0,900 2C
Straw: Small bale || | Stroh: Kleinballen || 0,049 0,900
B wood fibre, low density | Holzweichlaser 045 0,045 0,900 4 =C
Boundary Condition q[W/m’] ®[C] R[(m’-K)W) . ; 6°C
= Adiabalic | Adiabat 0,000 Boundary Condition g[W/m] 9[C] R[(m-K)/W]
Esterior | AuBen -10,000 0,040 .
B interior | Innen 20,000 0,130 Adiabatic | Adiabat 0,000 8C
Exterior | AuBen -10,000 0,040
[+ D B 1Rsi: Interior | Innen 20,000 0,250 .
-0 C
13,006

Waee:

@
=—-Ub -Ub, =

AT 30,000

- 0,149-1,570 - 0,149-1,910 = -0,085 W/(m-K)

Passivhaus Instlttips://bamitstroh.de/waermebrueckenfatattgphballenhaeuser/



https://bau-mit-stroh.de/waermebrueckenkatalog-fuer-strohballenhaeuser/
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SBR10 - Straw Bale
Infill Roof 10

Archicad Model /
Sketchup Model

other models on
bimobject.com

SBWO02 - Straw Bale
Infill Wall 02

ESBA v

SBWO1 - Straw Bale
Infill Wall 01

Archicad Model /
Sketchup Model

other models on
bimobject.com

SBWO3 - Straw Bale
Infill Wall 03

Smare——-

News v

Training v  Straw Bale Houses v

SBWO06 - Straw Bale
Infill Wall 06

Archicad Model /
Sketchup Model

other models on
bimobject.com

SBWO7 - Straw Bale
Infill Wall 07

e p—

Dokumedtl §. {ttpsS/Bitawbuilding. eubadelforstrawbalebuilding/

Research Skills =8 Q

e | B

L
| #THERMAL INSULATION | { #trainer |

[ #uP sTRAW Project |
| #WRAPPING & RENOVATION |



https://strawbuilding.eu/bim-models-for-straw-bale-building/
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https://www.sciencedirect.com/science/article/pii/S2210670721002158?via%3Dihub

nGDZi $nb6éL éDx dnbENEE QFGDIDMNEDSEH & nd [BEDF Hed Késs U
20 € Z204GdD? DDEONBGCGHAHREL GDZ aésK ?1r
https://docs.google.com/spreadsheets/d/IWGmMCwrm3KKkGINmMJI8VkyIPAPMy
rGjJYrodSSQIRgTRQ/edit?usp=sharing



https://docs.google.com/spreadsheets/d/1WGmCwrm3Kk0lNmJ8VkyIPAPMy-rGjJYrodSSQIRqTRQ/edit?usp=sharing

ETH:zurich

What is the best renovation scenario?

If we increase renovation rate
(which is currently the EU and Swiss green deal strategy)

< Variable parameters >< Results -
Goal Operation Operation Embodied Embodied  Renovation . Cumuliativel Curmteize Cun:ulative
year new renovated renovations  new rate ! ::::L‘:‘:a :mlssions ::‘?s sdons
m m 1
[kgCO,eq/m?.a) [kgCOeq/mra]  [kgCOeq/m?] [kgCOseq/nv] (%) | [MLCOseq] (MtCOseq] Mt

2050 10 3 i 10% 700 700

1

1

1

7 I
-4 1
] |
1

/

We don’t change anything compared to business as usual

-150 -150 -150

Chair of Sustainable Construction Sce: Priore et al. 2020. Exploring long-term building stock strategies in Switzerland in line with IPCC carbon budgets.
Prof. Dr. Guillaume Habert IOP Conf. Ser.: Earth Environ. Sci. 1078 012023



ETH:zurich

The only strong contraint to stay below 1.5°C is to control embodied emission

< Variable parameters > Results >
Goal Operation Operation Embodied Embodied Renovation Cumu?tivel Cuwge tCut::ulawe
year new renovated renovations  new rate zr':\ei:io?\r;a :missions e(r,nissions
kgCO,eq/m? /m? k: /m?
kgCOeq/mPa]  [kgCOeq/mPa]  [kgCOeq/m?) [kgCOeq/m? (9] [MLCO,eq] [Mt.COseq) [Mt.CO,eq]

)
)
)
)
)
)
'
)
U
)
)

i

-150

Table 4. Range of possible values for a 1.5°C anl.

00
]'7

2°C

- |
Goal year  Operation Operation Embodied Embodied Renovation
new ren ren new rate
Max 2040 10 10 -120 -180 10%
Min 2040 0 0 -300 -540 3%

Chair of Sustainable Construction
Prof. Dr. Guillaume Habert

Sce: Priore et al. 2020. Exploring long-term building stock strategies in Switzerland in line with IPCC carbon budgets.
IOP Conf. Ser.: Earth Environ. Sci. 1078 012023



OKOBILANZVERGLEICH

in kwh/m? bzw. CO,Ag/m* passi ve house quality walls U=0, 10W/ ( m] AK)

oodframe +
straw, lime,
earth

Calciumsilicate Woodframe + Woodframe +
blocks + EIFS mineral wool cellulose

primary energy non renewable B greenhouse warming potential

Strohgedadmmte Gebaude, FNR 2014 https://docplayer.org/56257792-

Strohgedaemmte-gebaeude.html



https://docplayer.org/56257792-Strohgedaemmte-gebaeude.html

It’s possible to build climate neutral buildings

We just have to change our material diet
Less carbon intensive material, more vegetables..

= Climate neutral building @

optimised +50-100cm
Reinforced concrete Straw walls

= Climate neutral building @

Timber +30-60cm
structure Straw walls

Adapted from: Carcassi et al., 2022. Material diets for Climate-Neutral construction. Environmental Science and technology

ETH:zUrich

Chair of Sustainable Construction
Prof. Dr. Guillaume Habert
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Sustainable Urban Regeneration
https://iopscience.iop.org/article/181H29Q/18%L2057/pdf


https://iopscience.iop.org/article/10.1088/1755-1315/290/1/012057/pdf

GWP [kgCO,eq/m?UFA]

25

20

15

10

and life cycle GWP results with climate targets for
ildings from literature

Contextualisation of embag

SolarHouse

Targets

¥ Embodied
impact

M Life cycle

impact

SIA 2040 Habert | Original TIM STR HEM
2020

LO0FW BPPhNOD6s Wy hsaldFwWORNOGE
ducing life cycle GHG emission§Lokhnyitdéngs
ings,Volume 282,2023,112678,ISSN 0378

UGDB W AUVAAFEWAREGSOFWaSLGt huG
Lowtech passive solar design conceptstzambtimaterial solution
assessment of regenerative design strategies (2/2),Energy an
7788 ttps://doi.org/10.1016/j.enbuild.2022.112678



https://doi.org/10.1016/j.enbuild.2022.112678
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Atelier Werner Schani@tDaycia Degonda / BWS//www.atelierschmidt.ch/sasigsaing



https://www.atelierschmidt.ch/sanierung-susch

https://lorenzsysteni.Beps://www1.wdr.de/nachrichten/ruhrgelnibéstadsdaemrichwimmbaedetstrok100.html




