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} Why – introduction
} The end? – circularity and 

deconstruction
} Who – the client and the 

stakeholders
} Where – the location
} When – the project

organisation
} How – the project

performance
} Verify – assessment, rating 

and certification
} Further on – construction

for a regenerative future



The Cenozoic CO2 Proxy Integration Project (CenCO2PIP) Consortium (2023) Toward a Cenozoic history of atmospheric CO2, Science, Volume: 382, Issue: 6675, 
DOI: (10.1126/science.adi5177) 



Rockström et al. (2024) PNAS. https://doi.org/10.1073/pnas.2301531121

https://doi.org/10.1073/pnas.2301531121






Carbon Law (Falk J., Gaffney O., et al. (2018))

Halving CO2-emissions every decade
between 2020 and 2050 





} Construction
◦ Fragmented and complex process
◦ Different clients with different demands and 

requirements
◦ Different stakeholders throughout the process
◦ Different needs and interpretations
◦ Different building cultures, aesthetic traditions
◦ Different sites, neighbourhoods
◦ Different climate conditions, regionally and locally
◦ Different construction regulations
◦ Different cultures of procurement
◦ … 
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Total building stock Existing buildings (95% to 97%)

New buildings

Certified buildings

Approximate proportions in 
the building stock (order of 
magnitude)
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Possibilities to influence

High

Low

Resource consumption

Influence at 
costs/earnings

and sustainability
matters

Pre-design Design Construction



} Green
◦ Doing less harm 

} Sustainable 
◦ Maintain things we have 
� Certified by LEED, BREAM etc..
� Urban sustainability

} Regenerative 
◦ Retrieve we lost, doing more 

good







Ecosystem

disservices

Allergies

VOCs and TVOCs

Accidents

Fear and stre
ss



Zari Pedersen, M. and Hecht, K. 
(2020): Biomimicry for Regenerative 
Built Environments: Mapping Design 
Strategies for Producing Ecosystem
Services, Biomimetics 2020, 5, 18



Eliminate waste 
and pollution

1

Circulate products 
and materials, at 
their highest value

2

Regenerate nature

3



The circular economy should ensure materials re-
enter at the end of use to be used again in a new way

Waste is a product of design choices

Nature does not leave any waste, it´s a human 
’innovation’





No 
degrading 
of nature

Reinforce 
natural 
capital

Allow nature to 
rebuild soils

Increase the 
biodiversity

Return 
biological 
materials to the 
earth

Natural 
systems have 
regenerated 
for billions of 
years



Regenerate –
regenerate/resto
re natural capital

Share –
maximise asset 
utilisation

Optimise –
optimise system 
performance

Loop – keeping 
things in cycles, 
highest value

Virtualise –
displacing 
resource use 
with virtual use

Exchange –
selecting 
resources and 
technology 
wisely



} Berlin, Thousand green roof incentive

} Toronto, green roof bylaw, 20-60% of
available roof bigger than 2000 m2:            
green roofs

} Shanghai, 2 million m2 green roofing to 
meet heat, pollution and flooding
challenge

} Melbourne, green factor assessment
includes green infrastructure

} Singapore, regulations implying site 
greenery eqv size of the developed site

Everywhere, rooftop gardening
(Paris)



Conduction – The direct contact between hot and cool (insulation)

Convection – The airflow between hot and cool (e.g. delaying the flow 
by layers and wind conditions)

Radiation – From hot to cool in direct view (thermal bridges)

Evaporation – The change between a liquid to a gaseous state 
(moisture airflow)

Thermal storage – Heat charge and discharge depending on material-
specific heat, mass, and conductivity (store solar impact)



Nature in the space

•Visual connection  (view 
nature)

•Non-visual connection 
(natural sounds, aromas, 
and textures)

•Non-rhythmic sensory 
(non-regular natural 
sounds rustling leaves, 
falling water)

•Thermal and airflow 
variability (subtle 
changes)

•Presence of water
•Dynamic and diffuse 
light (mimicking nature 
variations)

•Connection with natural 
systems (seasonal  
changes, see left)

Natural analogies

•Biomorphic 
patterns  
(originated from 
nature)

•Material 
connection with 
nature (real local 
nature material)

•Complexity and 
order ( see below)

Nature of the space

• Prospect (visual 
long-distance 
connection 
indoor-outdoor)

• Refuge (places 
to be alone, to 
hide)

• Mystery
(“What´s behind 
the corner?”)

• Risk/peril 
(threat and danger 
with safety and 
should be 
irresistible)

Hays Galleria, 
London, UK 

Biomorphic, Las 
Setas Seville

Material 
connection with 
nature, One Hotel 
New York

Visual connection, 
NY Times, New 
York

Dynamic and diffuse 
light, Levine 
Residence, LA 

Nature in the space Natural analogies Nature of the space



Organism 
level

Behaviour 
level

Ecosystem 
level

The BIQ-House 
Hamburg, Germany

The Eastgate 
Center, Harare, 
Zimbawe

The Gherkin, London 
,UK

Las Setas, 
Seville, Spain 

Tour Eiffel 
Paris, France

Turning Torso, 
Malmö, Sweden 

The Council 
House 2, 
Melbourne, AU 

Garage building 
San Francisco



} The story of the place

} Client commitment and creating a 
core team for the project

} Capacity building or knowledge
transfer

} Circular design with Nbs

} Choosing contractor with
subcontractors very early

} Operation and maintenance
organization with sufficient skills

} Verify with e.g. Living Building
Challenge scheme














