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Operational: 27%

Embodied: 10%

In 2022, buildings were responsible for 37 per cent of energy and process-related carbon dioxide (CO2) emissions.

(Incl. Steel and Cement)

Adapted from: UNEP, 2023: Global Status Report for Buildings and Construction 

The challenge



UNEP /Global Alliance for Buildings and Construction 2022, from IPCC AR6, WG3, data: IEA

The challenge grows

Relevance of embodied emissions is 
increasing

Timing matters: 

• “Upfront emissions” – very relevant 
for climate mitigation goals

• Floor area expected to double until 
2050 (IEA 2022)

(Cement, steel)



The big levers for building materials

PEEP 2021: Embodied Carbon. A hidden heavywheight for the climate



UNEP/Yale 2023: Building Materials And The Climate
based on: : Ciardullo, Reck and Dyson 2023. Current GHG Emissions: Zhong et al. 2021; OECD 2022a. Material mass and 

recycling rates from: Miatto et al. 2017 (cement); Cullen, Allwood and Bambach 2012, Reck 2022 (steel); International Aluminium 
Institute [IAI] 2020 (aluminium); Westbroek et al. 2021 (glass); Miatto et al. 2017, Miatto et al. 2022 (masonry); DI et al 2021, 

Geyer, Jambeck and Law 2017 (plastics); Food and Agriculture Organisation of the United Nations [FAO] 2020 (timber). 

The big levers rolled out

Avoid / Shift / Improve Actions can lead to a 
low-carbon future.

Key actions:

• Broadening of the bio-based material 
range

• Intensive use of secondary materials 
(shaded in figure), including design for 
disassembly
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Choose your material diet



Going circular: Earth Blocks

Bauhaus Earth, Gäth, Kretschmann; Gepresste Lehmsteine – Perspektiven für eine post-fossile Erde 

Excavation pit in Berlin

Source: Krauss and Jerosch-Herold 2023

Lab Research at Bauhaus Earth

Circular, cementless compressed earth 
blocks for load bearing structures



Paludicultures: a triple win

Material Cultures, Bauhaus Earth, Experimental (2023): Wetlands and Construction: An opportunity for Berlin-Brandenburg

Synergies between material use, climate change mitigation and nature conservation

David von Becker



- 50 % GWP per m2

(nature-based 
construction vs. 
conventional 

- 60 % GWP per m2

(nature-based 
construction vs. 
conventional) 

Schneider / Friedel in prep., Bauhaus Earth ReBuilt project, funded by BMUV
Based on modules A1-A3, B4, C3, C4, data: Ökobaudat

Materials and type of construction matter



Graphics by Mule Studio; Bauhaus Earth (2023). Building for the Future: https://www.bauhauserde.org/initiatives/building-for-the-future-knowledge-products

Beyond the material lense

Principles of a Regenerative 
Built Environment



Feasibility study of regional supply chains for 
bio-based construction in Bhutan

From Forest to Cities

Bauhaus Earth, ReBuilt project, funded by BMUV



Thank you for your attention!
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