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1st Industrial Revolution

BEFORE COAL
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4England, late 19th century



1st Industrial Revolution

THE STEAM ENGINE
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1st Industrial Revolution

USES OF STEAM ENGINES
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JEVONS PARADOX

English Economist Jevons 1865:
“…the reduction of the consumption 

of coal, per ton of iron, to 
less than one third of its former 
amount, 
has been followed….by 
a tenfold increase in total 
consumption,
not to speak of the indirect effect of 
cheap iron in accelerating other coal 
consuming branches of industry.”
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1st Industrial Revolution

COMPOSITION OF ENERGY CONSUMPTION
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1st Industrial Revolution

INTERNAL COMBUSTION ENGINE
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1st Industrial Revolution

USES OF INTERNAL COMBUSTION ENGINES
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REBOUND LIGHT

121st Industrial Revolution

Source: Fouquet 2006
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2. INDUSTRIAL REVOLUTION
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1st Industrial Revolution

THE FIRST COMPUTER
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1st Industrial Revolution

THE USE OF ICT
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THE RISE OF ICT
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Source: Horner 2016 
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1st Industrial Revolution

WORLD ENERGY CONSUMPTION
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Source: U.S. Energy Information Administration



1st Industrial Revolution

WORLD CARBON DIOXIDE EMISSIONS
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1st Industrial Revolution

KAYA IDENTITY
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1st Industrial Revolution

OVERVIEW
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1st Industrial Revolution

OVERVIEW
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1st Industrial Revolution

WHAT IS NEEDED?
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Source: International Energy Agency



1st Industrial Revolution

DISCUSSION – TAKE-AWAY MESSAGES?

• Consumer-driven?

• Innovation!

• Rebound is not a new phenomenon
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QUESTIONS?
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