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Job Polarization 



Break from past? 
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Break from past? 
Y:    Tech unemployment 

N:    Skill gap 



Robots Stealing Jobs? 
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Weaving time



0

50

100

150

200

250

300

350

400

0%

20%

40%

60%

80%

100%

1800 1820 1840 1860 1880 1900 1920

Co
tt

on
 te

xt
ile

 w
or

ke
rs

 (1
00

0s
) 

W
ea

vi
ng

 ti
m

e 
re

qu
ire

d 
re

la
tiv

e 
to

 h
an

dl
oo

m
 

Weaving time

Cotton workers



Automation 

=> 

Job Growth 



 
Demand 







Other examples 
• Bar code scanners => MORE cashiers 

 
• E-commerce => MORE salespeople 

 
• E-discovery => MORE paralegals 
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Number of Typesetters & Compositors 



Substitution 



 
Net Effect 



Computer 
automation? 





Data 
• 317 detailed occupations 

• Census/ACS 1% samples 

– Decades: 1980-90, 1990-2000, 2000-13 

– Employment growth, wage distribution 

• Use computer at work, CPS 









Employment in automated occupation 
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Employment in automated occupation 

Employment in other occupations 
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Economics 

matters 



Declining Growth 
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Computers:  mean contribution to job growth 



Tech 
Unemployment 



Tech 
Unemployment 
Obsolescence 



Skills & Knowledge 









German 
Botany 
John Quincy Adams 
Ralph Waldo Emerson 
John Greenleaf  Whittier 
 
 



Learning 
 



Learning 
 

Build 
Install 

Operate 
Maintain 
Organize 
Market 



Learning 
by  

Doing 



Learning curve of newly hired weavers at the Lawrence Co., 1842-55 



Wages? 







Labor Market 
• Standardization 

– Tech 
– Work organization 
– Training  

 
• Employee mobility  





Wages? 



Median real wage, 

1976: $19.30 
Median real wage, 2014: 

$20.07 



Typesetters & Compositors 

 



Typesetters & Compositors 

 

Print designers & Desktop Publishers 



Typesetters & Compositors 

 

Print designers & Desktop Publishers 

 

Web Designers 



Typesetters & Compositors 

 

Print designers & Desktop Publishers 

 

Web Designers 

 

Mobile Designers 
“information architects,” “user interaction specialists”… 



2012      Flash 

 

 



2012      Flash 

 

2015   HTML5 

 



Institutions 
• Average designer: 

– Schools can’t keep up 
– Labor markets don’t recognize new skills 

 
• Top designers 

– Teach themselves 
– Develop reputations 



Institutions 
• Average designer: 

– Schools can’t keep up 
– Labor markets don’t recognize new skills 

=> Stagnant pay 
• Top designers 

– Teach themselves 
– Develop reputations 

=> Rising pay 



Costly Learning 



Costly Learning 



Costly Learning 
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Scarce skills, 
not  

Scarce jobs 



Policy 
For 

New Skills 



Learning by Doing 

• Work-Study 

• Apprenticeship 

• Certification 



Employee Mobility 

• Non-compete agreements 

• Occupational licensing 

• Expansive trade secret law 



Startups 

• Software patent litigation 

• Open standards 

• Inclusive procurement 



Technological 

determinism 



Economics 

matters 
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Robots in the US 

• Non farm employment = 138m 

• Stock of industrial robots = 166,000 

– Ratio = 0.1% 

– Over ½ in automotive industry 
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Worldwide Shipments of Industrial Robots 
 

6.2% CAGR 
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