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Scarcity of resources
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Social equity
Globalisation and 
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Challange driven innovationChallange driven innovation
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426,000 cell phones to waste in the US every day.
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Companies which can come p
up with solutions for the 
problems will have immense
bussiness oportunities.



Which are the obstacles?



Knowledge is fragmented
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We will need multidisciplinary
What is Industrial Ecology?

We will need multidisciplinary 
students and scientists taking a system 

ti i d t t th tperspective in order to turn the great 
challenges into great opportunitiesg g pp
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To solve the small challangesTo solve the small challanges
you need to face the great challanges



And to think out of the boxAnd to think out of the box



Combining product with systems innovation





Central sourcesCentral sources
Hydropower
Wind powerp
CHP plants

District heating

District cooling

Local sources
Local CHP
PV llDistrict cooling PV cells
Wind
Solar heater

Electric grid

Solar heater
Heatpumps 

Ronald Wennersten/Industrial Ecology



Energy system ‐
From cathedral to bazaar

Hydro Power plant

solar

indPV cells windPV cells

District area

City

Bio‐transport

Cogeneration plant
District Heating

Power Grid

Micro Bio‐
Fuelled CHP

Wood chips

Waste Water 
treatment plant

Waste water
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Source: Aaro Designsystem



Patent system favour low level solutionsPatent system favour low level solutions



The most important
events that will changeevents that will change
the future cannot be 

predictedpredicted



ResilienceResilience
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Many innovations are aheadMany innovations are ahead
of time and imagination

How muchHow much
imagination
d l ido people in 
fundingg
organisations 
h ?have?





2011‐10‐12



Imagination of a future PC in 1954Imagination of a future PC in 1954

Scientists from the RAND Corporation have created this model to illustrate
how a ”home computer” could look like in the year 2004. However thehow a  home computer  could look like in the year 2004. However the 
needed technology will not be economically feasible for the average home. 



“Heavier‐than‐air flying 
machines are impossible ”machines are impossible.

Lord Kelvin (26 June 1824 17 DecemberLord Kelvin (26 June 1824 – 17 December 
1907) 
British mathematical physicist and engineer. 



First flight of the Wright Flyer I, 17 December 1903 g g y

The distance over the ground was measured to be 260 m; 
th ti f th fli ht 59 dthe time of the flight was 59 seconds.



Imagine that you were there

?

Would you invest your money in this technology?

Could you imagine this?



Airbus A380

Provides seating up to 853 persons



Solar Impulse

www.solarimpulse.com



Solar Impulse

AerodynamicsAerodynamics
The wingspan of Solar Impulse is 80 metres, slightly wider than the 
wingspan of an Airbus A380. The ultra‐light structure must use
customised carbon fibrescustomised carbon fibres.

Energy
Ph t lt i ll ill t l t i it d i th d hi h illPhotovoltaic cells will generate electricity during the day, which will
serve both to propel the plane and to recharge the batteries to allow
flight at night. 

Propulsion
The average power provided to the engines will be on the order of 12 
hp, comparable to that of the Wright Flyer



Can we imagine how an airplane will look in 
one hundred years?one hundred years?
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Thanks!Thanks!


