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The design is not only a process but a “place” of reciprocal relationship
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NetZeroEnergy

Buildings

GREY ENERGY

is increasingly important

Integrating the building in the life cycle of the ecosystem

The new approach (cradle to cradle - C2C)

CRADLE PHASE GRAVE PHASE

OPERATIONAL

PHASE



HOUSE LIKE A TREE:

Technological design for future
Antonella Violano

Zero Energy 

building

EMBODIED ENERGY
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Synthetic biology

Environment

Energy

Building

Biotechnology

Genetic engineering

Biophysics

Electrical engineering

will be able to imagine and build new living systems (which display functions that do not 

exist in nature) for useful purposes

BIO-REMEDIATION

based on the design and 

modification of microorganisms 

such as fungi or bacteria to 

eliminate toxic substances and 

pollutants from soil or 

contaminated water

BIO-FUELS

derived from converting of 

readily available solar energy 

and natural or waste materials 

BIO-SENSORS

Es.. microbes that change color 

when detecting toxins

or find and heal cracks in 

concrete

Architectural              fields
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The grown materials applications in architecture

The role of the microorganism ends at the time 
when the construction product is made. 

microorganisms co-evolve with the building and their 
living process continue during the operational phase
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RESEARCH COMPARES 
 bio-based materials

grown materials

 natural materials 
 traditional materials
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Diagram of 
opaque
envelope

Diagram of 
transparent 
envelope

Diagram of 
plant systems

Diagram of 
insulation
materials
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“Understanding how objects and Nature work means to recognise and 
to understand the many ways in which man-made systems interact 
with natural ones, which implies what I call ecological intelligence”. 

Daniel Goleman

Nature always wins

Sustainability will never achieve its needs if we do not change our 
behaviour, culture and way to work. 
… this is the new frontier of architecture
… this is the mental and behaviour innovation that asks to the technicians: 

let us cultivate ecological intelligence 
let us change our way to design!


