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With the declining costs of computing, computers are 
increasingly a cheaper alternative to human workers. 
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Routine Nonroutine 

• Record-keeping 
• Calculation 

• Repetitive customer 
service (bank teller) 

•Medical diagnosis 
• Legal writing 

•Persuading selling 
•Managing others 

• Picking or sorting 
• Repetitive assembly 

• Janitorial services 
• Truck driving 

Source: Autor, Levy and Murnane (2003) 

The Expanding Scope of Computerization 



A consequence of cheaper computing (and sensing) 
is that we are entering the age of big data. 

All printed material  
in the world 

200 petabytes  
(2 x 1017 bytes) 

All words ever spoken by 
human beings 

5 exabytes  
(5 x 1018 bytes) 

Total stored information in 
1999 

12 exabytes  
(1 x 1019 bytes) 

Predicted internet traffic in 
2015 

960 exabytes  
(1 x 1021 bytes) 

[UC Berkeley School of Information, 2003;  Cisco Visual Networking Index, 2011] 



Big data is leading to the automation of jobs 
that were traditionally seen as secure from 
automation. 



Levy and Murnane (2004): “executing a left turn  
against oncoming traffic involves so many factors 

that it is hard to imagine discovering the set of rules 
that can replicate a driver's behaviour”.  

 
 
 
 
 
 
 

In 2012, Nevada issued a driving license to a fully 
autonomous Google car. 



We expect social intelligence, creativity and 
perception and manipulation to be bottlenecks 
to computerisation. 
 
 
 
 
 
 
We used a dataset of 702 occupations, for 
which we have employment, income and 
occupation features related to automatability 
(e.g. finger dexterity and persuasion).  





We predict that high-skilled jobs are relatively 
resistant to technological unemployment. 

Source: Frey & Osborne “The Future of Employment: How Susceptible Are Jobs to Computerization 



The Computer Revolution and New Work 

Source: Berger & Frey “Technology Shocks and Urban Evolutions: Did the Computer Revolution Shift the Fortunes 
of US Cities” 



New Industries of the 2000s 

0.5 % of the US workforce is employed in new 
industries 

Source: Berger & Frey “Industrial Renewal in the 21st Century: Evidence from US Cities 



Labour Force Education and New Industries 

Source: Berger & Frey “Industrial Renewal in the 21st Century: Evidence from US Cities 
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