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Modern humans first emerged about 

100,000 years ago. For the next 99,800 

years or so, nothing happened […] Then—

just a couple of hundred years ago—

people started getting richer. And richer 

and richer still. 

— Steven Landsburg (2007)

A History of Progress: More Income



A History of Progress: More Goods



A History of Progress: Better Jobs



What did people think about the Industrial Revolution?



Engels Pause

Source: Frey (2019). Based on Allen (2009).



“Even in the present day […] it is found to be nearly impossible to convert persons past the age 
of puberty, whether drawn from rural or handicraft occupations, into useful factory hands.”

- Andrew Ure, 1835



Mechanics and poor labourers

Are wandering up and down

There is nothing now but poverty

In country and in town;

Machinery and steam power has

The poor man’s hopes destroyed,

Then pray behold the numbers of

The suffering unemployed.



Source: Frey (2019). See also Milanovic 2019.

A Tale of Two Technological Revolutions



The Cost of Computing



Productivity and Compensation



Real Wages by Skill Group



Changes in the Republican vote share, 2012-2016

Changes in robot exposure, 2012-2016

Source: Frey, Berger, and Chen (2018)



"The human computer is 

supposed to be following 

fixed rules; he has no 

authority to deviate from 

them in any detail." 

(Turing, 1950)

Human computers performing
mathematical calculations

Electronic computers 
performing routine tasks:

• Calculation
• Repetitive customer service 
• Picking or sorting
• Repetitive assembly

Machine learning algorithms
performing non-routine tasks:

• Medical diagnostics
• Document review 
• Translation
• Driving

We Have Seen Nothing Yet



Morning snack Lunch

Israeli judges are significantly more lenient 
after a food break (Danziger et al 2011).



Simplification is how automation happens



Social intelligence
Creativity

Perception and 
manipulation

The Human Advantage



Source: Frey & Osborne (2017)

Jobs at Risk





Redesigning the Factory



Redesigning the Cities



Rethinking Transportation



Source: Manuelli and Seshadri (2014)

“If horses could have joined the Democratic 

party and voted, what happened on farms 

might have been different.”
- Wassily Leontief







Jobs of the Future?

Source: LinkedIn



Source: LinkedIn

Jobs of the Future?



The Great Divergence

Source: Berger and Frey (2016)





Rethinking the Internet


