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Innovation’s essentials
• Gradual
• Serendipitous
• Recombinant
• Different from invention
• Trial and error
• Team sport
• Inexorable

• Hype cycle
• Fragmented governance
• Evolutionary
• Seed of science
• Creates jobs
• More from less
• Flourishes in freedom



Innovation is gradual



Innovation is serendipitous

Art Fry, Post-it Stephanie Kwolek, Kevlar



Innovation is recombinant





“I, Pencil”

By 
Leonard 
Reed



``No man ever saw a 
dog make fair and 

deliberate exchange of 
a bone with another 

dog’’
Adam Smith 1776



The beaver said to the rabbit, as they looked at 
the Hoover Dam: “No, I didn’t build it, but it’s 
based on an idea of mine”

Innovation is different from invention



“The capitalist achievement 
does not typically consist in 
providing more silk 
stockings for queens but in 
bringing them within reach 
of factory girls.”

Joseph Schumpeter



Innovation requires trial and error



Innovation is a team sport



Innovation is inexorable



Search engines



Ernest Rutherford, 
Nobel Prize Winner, 
1933

“Anyone who 
expects a source of 
power from the 
transformation of the 
atom is talking 
moonshine.”

“By 2005 or so, it will 
become clear that the 
Internet’s impact on 
the economy will 
have been no greater 
than the fax 
machine’s.”

“There is no 
reason anyone 
would want a 
computer in their 
home.”

Ken Olsen, chairman, 
Digital Equipment 
Corporation, 1977

Paul Krugman, 
Nobel-winning 
economist, 1998. 

“There’s no chance 
the i-phone is 
going to get 
significant market 
share. No chance.” 

Steve Ballmer, CEO, 
Microsoft, 
2007







Amara Hype Cycle
• Internet
• Genomics
• AI
• Block Chain



Empires are bad at innovation



So are big companies



“Every boat is copied from another boat… Let’s reason as follows in the 
manner of Darwin. It is clear that a very badly made boat will end up at 
the bottom after one or two voyages and thus never be copied… One 
could then say, with complete rigor, that it is the sea herself who fashions 
the boats, choosing those which function and destroying the others.”

Innovation is an evolutionary process

“Alain” (Emile Chartier), 1908



https://busy.org/@akbarbadsha/the-evolution-of-technology



“The result of human 
action, but not the 
execution of any human 
design”

Adam Ferguson, 1767



Technology is the seed of science as 
well as the fruit

Philippe Horvath



Innovation does not destroy jobs



More from less



Innovation flourishes in freedom



Rational optimism 



In the last 20 years the proportion of the world living in extreme poverty has….

Source: Gapminder and Novus, n=1005
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“It’s not what you don’t 
know that gets you into 
trouble, it’s what you know 
for sure that ain’t so”
Josh Billings
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Healthier
“The outlook for man is 
painful, desperate, and the 
hope that can be held our for 
his future seems to be very 
slim indeed.”

Robert Heilbroner 1970



Malaria



“In the 1970s hundreds 
of millions of people 
will starve to death in 
spite of any crash 
programs embarked upon 
now.”

Paul Ehrlich 1968





More peaceful

3
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Deaths in war



Oil Spills





Drought



Tropical cyclones



Sea level rise



https://www.mdpi.com/2072-4292/10/3/424/htm

Global greening



Inequality



Happier



Today
CF bulb 
0.3 sec

1950 
Incandescent 

bulb 8 sec

1880
Kerosene 

lamp 
15 min

1800
Tallow 
candle 
6 hours

Labour cost of 1,200 lumen hours 
at average US wage
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World economic growth

“We cannot absolutely prove that 
those are in error who say society has 
reached a turning point, that we have 
seen our best days, but so said all who 
came before us and with just as much 
apparent reason…On what principle 

is it that with nothing but 
improvement behind us we are to 
expect nothing but deterioration 

before us?’’ T.B.Macaulay
1830



The End
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