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I acknowledge the traditional scientists, technologists, thinkers, philosophers, engineers, explorers and owners of the land: the 
Wurundjeri people of the Kulin Nation, and pay my respects to their Elders.
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"Swansons-law" by Delphi234, Licensed under CC0 via Wikimedia

Solar prices

2019
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solar panel prices since 1977
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Source: Bloomberg New Energy Finance

$50/m2

solar panels will soon be cheaper than plywood



more solar now being installed than anything else





Energy correlates with GDP
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http://www.geni.org/globalenergy/library/energytrends/currentusage/index.shtml

Energy correlates with HDI
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Exponentials

how fast you grow depends on how big you are…



Exponentials



1 billion people don’t have access to electricity

“The future is already here, it’s just not very evenly distributed”
- William Gibson, 1993



Yakuvenko et al. Classical Econophysics, Routledge 2009

Chest circumferences of 5,732 Scottish soldiers, 
Quetelet 1817

US Income
Yakuvenko, et al. 2009

Distributions



Net Worth of Australians

Source: ABS 2018

frequency distribution



Yao et al. 2016 https://arxiv.org/abs/1612.01624

Exponential income inequality across 67 countires



Global income distribution



World’s wealthiest 10%

own >80% of global wealth
(those who own $100,000 in assets)

Global distribution of wealth



Limited resources

Energy Time Matter Space



World’s 10 biggest companies by revenue

Data: Fortune 500Global 2019



Market Forces
A. Lucas, The Conversation, 2018

(CIA World Factbook 2019)



No longer a government by free opinion, no longer a government by conviction and the vote of the majority, but a 

government by the opinion and the duress of small groups of dominant men.

– Woodrow Wilson, 28th President of the United States of America, The New Freedom, 1913

A lack of transparency results in distrust and a deep sense of insecurity.

– The 14th Dalai Lama

The truth shall set you free.

– John 8:32

“in a time of universal deceit, telling the truth is a revolutionary act” “The further a society drifts from truth, the more it will hate those who speak it”

- George Orwell





Source: NSA (courtesy Edward Snowden and The Guardian)
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NoiseVsSignal.org





Who do we trust?

President, US National Academy of Science, PhD Princeton
NASA Distinguished Public Service Award

PhD Princeton 
Gold Medal Award for Distinguished Federal Service

PhD Columbia
Fellow National Academy of Science

‘Keep controversy alive’

‘Spread doubt and confusion after 
scientific consensus has been 
reached’

• Tobacco
• Acid Rain
• Pesticides
• Chlorofluorocarbons
• Climate Change…





Education

You can tell whether a man is clever by his answers. You can tell whether a man is wise by his questions.

- Naquib Mahfouz

Questions are the creative acts of intelligence.

- Confucius

He who asks a question is a fool for five  minutes;  He who does not remains a fool forever.

- Seneca the Younger, 60AD

Quentin Blake, Cambridge University 800 years anniversary





TheKnews.org
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