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A Living Systems Approach to Design:

Cultivating matter in the context of a 
planetary emergency



óAll living beings 

are members of 

ecological 

communities 

bound together in 

a network of 

interdependenciesô

Fritjof Capra



Current world view:

Anthropocentric

Nature as a resource
Nature as a waste ground

Next world view:

Earth-centric

Nature as a set ofcomplex 
living dynamic ecosystems



óIf a maple tree is an 

óitô, we can take a 

chain saw.

If a maple is a her, we 

think twiceô

Robin Wall Kimmerer



anthropocentric
extractive
degenerative
linear system
toxic
oil-based
CO2 positive
exploitative
deficient

multi-species kinship
nourishing
regenerative
circular economics
life-conducive
bio-based
CO2 negative
inclusive
holistic

A living systems approach to design



! ƭŜŀŦΥ ƎǊƻǿƴ όΨbiofabricatedΩύ ŀǘ ŀƳōƛŜƴǘ ǘŜƳǇŜǊŀǘǳǊŜ ǳǎƛƴƎ ƭƻŎŀƭ ǊŜǎƻǳǊŎŜǎΣ ǎƻƭŀǊ 
energy in a cyclic system which is life-conducive to other living beings.

Actinidia kolomikta

Learning from Nature:
Life-conducive and cyclic 
material systems



A leaf: a biodegradable carbon capture technology 
fit for purpose and context 

Actinidia kolomikta

Learning from Nature:
Self-assembly

Precision bio-engineering using self-assembly principles to biofabricatesensing 
matter, coloursand finishes.





óLife canôt put its factory on the edge of town;

it has to live where it works.

As a result, natureôs first trick of the trade is that 

nature manufactures its materials under life 

friendly conditions, in water, at room temperature, 

without harsh chemicals or high pressuresô

Janine Benyus 



Lace bark, Lagetta Lagetto tree 

How does Nature make a 
textile?
How does Nature fabricate 
and cultivate matter?



Lace Bark, Lagetta Lagetto tree 



Venus' flower basket (Euplectellaaspergillum). 



Curiosity Driven Research Applied Research

My practice is centered on living systems thinking and ranges from 
fundamental/curiosity-driven inquiries to applied research.  

Speculative design Biodesign Regenerative design



Species- specific Ecosystem specific

Working across species and ecosystems

Biodesign Regenerative design



Biodesign
Bio-informed

Nature as a model
Biomimicry principles

Ecology Principles
Ecosystems function 

Bio-based
Nature as a resource
Bio-circular principles 

Bio-
integrated
Nature as a co-worker

Bio-assembly principles 

Bio-engineered
Nature as a reprogrammable 

system
Synthetic biology principles 

Biodesign framework, Carole Collet

Biodesign



Design to 
replenish 
biodiversity

Ecological restoration

Design to 
drawdown GHG 

emissions

Climate restoration

Design for 
communities and 

cultures to flourish

Social justice
Cultural Flourishment

Regenerative 
design

Holistic & life-conducive

Regenerative design

3 levels of actions:
Å Design to restore biodiversity
Å Design to restore climate
Å Design for communities and cultures to flourish

3 core principles:
Å Design for ecological and socio-cultural abundance
Å Design for reciprocity (when we take from Nature, we need to give back) 
Å Design for the benefit of multi-species (for a more-than-human world)

Active regeneration
A place-based and life-conducive 
approach to creative practice. 

Regenerative design framework, Carole Collet



Plant roots



The surface of a rye plant reaches 639 m2. 

The surface of its underground root systems is estimated 

to be 130 times greater than its aerial surface, put one 

after the other, its roots would represent 622 km with a 

daily growth rate of 5 km.

Francis Halle, Eloge de la plante, referencing King.J



A: palm oil

4-8000 horizontal roots

B: Symphoricarpos occidentalis:
the aerial part is < 50 cm, whilst the root 

system
is 150 cm deep

C: Balsamorhiza sagittata:

the aerial part is 5 cm, the root system 
reaches 2 metres.

(Francis Halle, Eloge de la plante, p.43)



Biolace(2010-2012)

Exploring plant architecture, biological morphogenesis and synthetic biology to program a new responsive 

materiality for textiles

Biolaceis a speculative design project which explores the potential of synthetic biology for future fabrication. In a 

future located in 2050, when natural resources have become scarce, and global population has reached beyond 9 
Billion, food grows in urban hydroponic greenhouses that host new species of plants genetically engineered to 
ΨbiofactureΩ Ƴǳƭǘƛ-products to save energy, space and time. Biolaceaims at debating the future impact of ignoring 

the planetary emergency as well as the ethics of biotechnology.

Plant roots



Strawberry Noir 
(Fragaria Fusca Tenebris)

Black strawberry with enhanced levels of Vitamin C 
and Antioxydants, 
Black Lace for fashion trimmings

Carole Collet 2012



.ŀǎƛƭ ƴɕ р όhŎƛƳǳƳ BasilicumRosa)

Perfumed lace for luxury fashion trimmings, culinary 
herb and anti viral medicine.

Carole Collet 2012



Factor 60 Tomato

(Solanum Lycopene Fabricae)

Produces high levels of Lycopene for UV skin 
protection Factor 60, andprotein rich -bacon 
flavoured edible tomato lace for haute cuisine.

Carole Collet 2012



Gold Nano Spinach

(Spinacia Aurea Electrica)

Produces bio nano transistors for the electronic 
sector,and multi-mineral food supplements

Carole Collet 2012



Lace Doily.

Material: fresh 

strawberry roots.

Dimension:
D; 12 cm.

Carole Collet 2012



Carole Collet 2012





Geotropic Textiles (2019)

Geotropic Textiles intersects plant tissue engineering techniques with textile patterning methods to grow 

textile-like root assemblies in vitro.

By using phototropic response, we can influence the direction of growths of plant roots. A series of lab 

experiments across a range of plant species was designed to explore how light can guide the 

development of roots to created structures akin to knitted or woven processes.



Carole Collet 2019



Carole Collet 2012



Carole Collet 2019



Carole Collet 2019



Carole Collet 2019



Plant fur



Carole Collet 2019



Future Hybrid (2014)

óBy reading and rewriting the gene codes of bacteria, plants, and animals . . .We start to turn cells, seeds, and animal embryos into the 

equivalent of floppy disks . . .Data sets that can be changed and rewritten to fulfill specific tasks. We start deliberately mixing and 

matching apples and oranges . . .Species . . .Plants and animals.ô

Juan enriquez, As the future catches you. (2001)

This speculative design projects explores the imaginary of future genetic engineering which could help 

tackle critical environmental issues. The óFungi Furô and the óPhyto Fur ó collections addresses the urgent 

need to protect the planetôs biodiversity and in particular wild endangered animals killed for their fur. By 

creating new species of fast-growing fungi reprogrammed to produce fur caps, or plant leaves engineered to 

grow fur, we could provide luxury furs that imitate the skins of wild animals, or create new furs.  

Plant fur



Carole Collet 2014



Carole Collet 2014



Botanical Fur (2019)

A study to observe and decode the material characteristics and plasticity of plant fur through making. 

This research inquiry explores biological time and functions in plants systems to prototype new textile 

conceptual constructs and new material assembly techniques. 



Carole Collet 2019, photography Immatters


