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The challenge

In 2022, buildings were responsible for 37 per cent of energy and process-related carbon dioxide (CO,) emissions.
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The challenge grows
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The big levers for building materials

DESIGN BETTER USE ALTERNATIVE DECARBONISE
BUILD (WITH) LESS BUILDING MATERIALS CONVENTIONAL
MATERIALS

Life-cycle analysis e Develop supply chains Energy-efficiency
Resource-efficiency » Standardise and certify Decarbonised energy

Circular approaches products Process innovation
Durability and recycling * Mainstream alternative Substitute with materials
Local value chains materials in conventional and natural fibres

construction

PEEP 2021: Embodied Carbon. A hidden heavywheight for the climate
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The big levers rolled out

2020 2050 2060
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IMPROVE Conventional Materials 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 [1A112020 (aluminium); Westbroek et al. 2021(glass); Miatto et al. 2017, Miatto et al. 2022 (masonry); Dl et al 2021,
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SHIFT to Biobased Materials




Choose your material diet

TEm T >10.000 kg CO,q,
2o N
-h . <
D mk_ = o 00 kg CO,eqy
Lo Tw.L
> m!m - i? wﬂ Q@ = @ 1000kgCO,,
o &
Praccic foun Dl osinepliy 100 kg COZequ
@« % -
& 10 kg €O,
2B omms B PP S e T o Ozean

outree

GWP per m3, for phases A1-A3 (part of embodied emissions)

BAUHAUS @ ERDE

metallic

mineral-based / synthetic

bio-based

materialepyramiden.dk



BAUHAUS @ ERDE

Going circular: Earth Blocks
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ab Research at Bauhaus Earth
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Circular, cementless compressed earth
blocks for load bearing structures
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Bauhaus Earth, Gath, Kretschmann; Gepresste Lehmsteine — Perspektiven flir eine post-fossile Erde
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Paludicultures: a triple win

Synergies between material use, climate change mitigation and nature conservation

75% 25%

reduction in emissions by
rewetting only 3% of the EU's
land drained for agriculture

of Brandenburg's peatlands
are used for agriculture

1.2 ha 10

of cultivated reed insulated with rigid reed
panels + clad

with thatch roof
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Material Cultures, Bauhaus Earth, Experimental (2023): Wetlands and Construction: An opportunity for Berlin-Brandenburg
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Materials and type of construction matter

Berlin Brandenburg | Germany Paro Timphu | Bhutan
Multi family residential building
pppefI0Ets
Jd DO i [[[[[H[[['[ 0 4 storeys
4 O1 D TTU] 1= ! 16 units a 2-4 people
o Rl I | III I I | 30-60 inhabitants
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(nature-based : ] [ (nature-based
construction vs. e construction vs.
conventional conventional)

Multi family residential building

5 storeys + basement
40 units a 1-3 people
80-120 inhabitants
50m x8mx 19m

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



Beyond the material lense

Nature-based and climate
positive

Replacing carbon-intensive building
materials such as cement or steel with
natural materials can not only reduce

=0

g b gas i but also store
the carbon dioxide that is removed from the
atmosphere as trees or plants grow.

Circularity

The linear use of building materials, based
on material extraction, use, and disposal,
is replaced with practices that extend the
life cycle of building materials, ensuring
they remain in circulation for as long as
possible. New buildings are designed so
that individual components can be easily
removed and reused, while materials from
the existi ilding stock are r d,
repaired, or recycled.

Energy Efficiency

The tr ition to a positive energy buildi
stock can be achieved by powering
buildi with energy

such as solar and wind, minimising their
overall energy demand through optimised
building lopes, and using technologi
such as photovoltaics (PV) that enable
buildings to produce more energy than they
consume.

Local and Traditional

Rather than producing buildings that all
look the same and have little local identity,
architectural design draws on traditional
building methods and local building
culture, and embraces different forms of
knowledge, while satisfying the desire for
modernity and the need for urban density.

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

Nature-based Solutions

Green infrastructure, such as green walls,
green roofs, rain gardens, trees, or green
spaces, are incorporated into existing

or new buildings and infrastructure. In
addition to sequestering carbon and
acting as a natural carbon sink, nature-
based i provide i 'omic
and health benefits, such as improving air
quality, mitigating urban heat islands, and
creating high quality recreational spaces.

Inclusivity and Cohesiveness

Buildings and infrastructure should
respond to the need for affordable, safe,
and accessible housing, equal access to
basic services, and safe public spaces
that facilitate social interaction and
participation.

Polycentric, compact, and
mixed-use

Neighbourhoods and cities are planned and
(re)designed so that basic urban services
such as work, education, health, culture,
leisure, and housing are accessible in close
proximity. Emphasis is placed on ensuring
Ikability, cycleability, safe and inclusi
public spaces, and access to public
transport.

Adaptability and
Multi-functionality.

Buildings and infrastructure are designed
to be as flexible and adaptable as possible
so that they maximise their potential

to respond to societal changes and

i This i

1cy and street vib Y
extends the building’s life span, and
reduces costs over its life cycle.

buildi
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Principles of a Regenerative
Built Environment
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Feasibility study of regional supply chains for
bio-based construction in Bhutan

Beams, Columns, Mid-rise
Engineered Timber Products Wall/Floor Panels Buildings
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Rafters, Trusses, Low-rise
Stud Walling, Joists Buildings

Bauhaus Earth, ReBuilt project, funded by BMUV






