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https://ourworldindata.org/grapher/world-gdp-over-the-last-two-millennia?time=1..latest



First Industrial Revolution

• 1760s Britain, energy crisis developments in iron and steel.
• Solution: Steam engine
• Allowed fossile fule (coal) to fuel machinery and mehanize the production

system.

• The effects on society were enormous:
• Mechanization
• Invention of factories
• Replacing man with machine
• Urbanization
• Large scale trade



Industrial revolutions

• Center around a block of pathbreaking
innovations that combine into a General Purpose
Technology that is bigger than their separate
parts. 
• General Purpose Technologies that have the 

ability to transform almost every part of society.
• The first industrial revolution transformed the 

stagnant agrarian economy into an industrial one
where modern economic growth became the 
norm.



Industrial 
revolutions 
in history

• Mechanisation, steam and water power. Iron and steel.

1st industrial revolution: 1760s

• Combustion engine and electricity. Chemical 
technology and new materials such as rubber and 
plastics.

2nd industrial revolution: 1860s 

• Electronics. ICT. Automation

3rd industrial revolution, 1970s 

• Cyber-physical systems. Learning machines. 
Computerisation.

4th industrial revolution, 2020s?



The Solow Paradox

Robert Solow: 1987



Bottlenecks
• There are usually several decades from the first defining innovation to the 

emergence of a technological revolution :
• Technology needs to be standardized and adapted before it can be profitably

impelented throughout all areas of society
• Laws and instututions might need to adapt to the new realities
• Labor markets need to respond to the need for new knowledge: winners and losers

• The time lags between innovation and effect are substatial:
• Newcomen steam engine 1712 – industrial revolution around 1760
• The first combustion engine and electrical patents from mid 1800 – Second industrial 

revolution some 40 years laters. 
• Microchip invented 1969 – ICT revolution in the 1990s.

• Today’s technologies (automation, digitalization) might reach their full 
potential in decades to come

https://en.wikipedia.org/wiki/Two-stroke
https://en.wikipedia.org/wiki/Two-stroke


Ahead

• Today: sluggish growth and low productivity figures, talk about the 
secular stagnation (a condition when there is negligible or no 
economic growth in a market-based economy).
• But history tells us to watch out, new technologies will change 

everything, not exactly now, but in a relatively short future. 



What implications did previous
technological revolutions have

for the way we organize the 
economy?



Luddites, 1811–1813

Skilled weavers and craftsmen in textile 
workers who objected to the use of 
mechanized looms and knitting frames 
associated with the first industrial 
revolution.

The fear of technological unemployment



Threat?

Or opportunity?

New York Times, September 03, 1980

"In the 21st century a 15-hour work 
week will suffice, as we turn instead 

to "how to use freedom from 
pressing economic cares."

John Maynard Keynes (1930)



More often it is depicted as a threat: It was time again in 2014

“The effect of  today’s 
technology on tomorrow’s 
jobs will be immense—and 
no country is ready for it”
The Economist, 2014

In a study of 700 US occupations, Carl Frey
and Michael Osborne find that nearly 50 percent 
are threatened by computerisation. 

Jobs requiring medium skills – most prominently
Office and clerical work – were most vulnerable,

Suggesting a hollowing out of the labor market, with
Only low skill and high skill jobs left. 

https://blogs.lse.ac.uk/usappblog/2013/09/30/compu
terisation-50-percent-occupations-threatened/



Source: Molinder, J., Karlsson, T., & Enflo, K. (2021). More Power to the People: Electricity Adoption, Technological Change, and Labor Conflict. The Journal 
of Economic History, 81(2), 481-512. 
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• A new technological paradigm has the potential to transform almost
every aspect of society.
• But new technology also causes tension that can lead to lags in 

technology adoption and a delay in realization of productivity gains.
• There are likely to be winners and losers in this new situation.
• Acknowledging that winners should compensate the losers will pave

the way for a smoother transition.
• Creating strong instutitions that take care of individuals as they make 

the transition into the new economy. 

Lessons from history


