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Resource depletion

• Man is a geologic force!!!

– We move annually 10x more than nature

– Now have biological extinction period

• 25% of mammals endangered
– Thousands of species become extinct every year

– Ecosystems on land and in oceans endangered

– In 30 years

• We have used up 1/3 of Earth´s resources!
– Destroyed 30% of forests, lost 25% of soil, 50% of oil, 50% of 

phosphorous…

– Metals are becoming scarce

= Because of consumption



Ecological 
footprint



The Earth is shrinking
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Ecological footprint = the land we need to provide daily needs and take up the waste. 

Now we are using 1.5 Earths per year.
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American way of life – 5 planets!

EU and 

Norway

3 planets!

Iceland 10 Earths or 7!!



Planetary boundaries
We have surpassed 3 f 9
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Exponential growth forever?

Sverdrup and Ragnarsdottir, unpublished
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Growth

“Anyone who believes 
that unlimited growth is 
possible in a limited 
world is either a 
madman or an 
economist”

Kenneth Boulding

Economist

“The greatest 
imperfection of 
mankind is that it does 
not understand the 
consequences of 
exponential growth ” 

Albert Allen Bartlett

Mathematician

Both at University of Colorado, Boulder



Peak energy

Coal 2015
Oil 2005

Global energy 2020
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Hubberts
,,peak” curves

for 12 key
metals and 
materials

Sverdrup Ragnarsdottir Koca 2013
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Peak tilled soil Peak fish catch

Sverdrup Ragnarsdottir Koca 2013



Sverdrup, Koca,

Ragnarsdottir

2012



From cradle to grave      to cradle to cradle

Biomimicry – Cradle to cradle



Sustainability

Sustainability is..

A set of conditions and trends 

in a given system that can 

continue indefinitely

Sustainable development is..

A directed process of continuous

innovation and systemic change

in the direction of sustainability

Atkisson 2008



Systems and sustainability

Steps towards sustainability

• Think long term

• Understand systems

• Know limits

• Protect nature

• Change commerce

• Show equity

• Support entrepreneurship

System thinker

• Looks for the big picture

• Looks for cycles, causes and 
effects

• Sees how things within the 
system change with time

• Looks for new angles

• Investigates causes of short-
term and long-term actions

• Finds unexpected 
connections

(AtKisson 2008)





Living Machine – John Todd - USA

• Developed to clean water

• Series of tanks that are linked within a 
greenhouse 

• Anaerobic and aerobic tanks

• Tanks have plants

• Sometimes fish also…



BedZED – community in London

Living Machine



Permaculture – Permanent agriculture

• Originated in Australia in the 1970s

– Bill Mollison – focused on the design element

– David Holmgren – focused on the ethics

• Principles of permaculture
• http://www.youtube.com/watch?v=lT_2VVXA7SY

http://www.youtube.com/watch?v=lT_2VVXA7SY


Zoning in Permaculture design

Farm

Garden



Earth care

People care

Fair share



Permaculture 12 Principles



Permaculture 
flower

Permaculture
petals



Garden design

University of Massachusetts, Amherst



Were are these approaches used?

Living machines

• Buildings

• Communities

• Breweries

• Problem
– Patented technology

Permaculture

• Ecovillages

• Transition Towns

• Individual citizen 

• Farmers

• Open source
– Permaculture Design Courses



Conclusions

• Learning from nature is a key to the future

• Aquaponics is one step in the right direction

• Good luck with all your effords!

Thank you for listening!


