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Figure 1a. Changes in Real Wage Levels of Full-Time U.S. Workers by Sex and 
Education, 1963–2012 

 

Source: Autor (2014b, Figure S6) based upon March Current Population Survey data for earnings 
years 1963 – 2012.  

Figure 1b. Changes in Real Hourly Earnings and Changes in Employment to 
Population Rates by Race and Education between 1979 and 2009:  

U.S. Males Ages 25 – 39 

 
Source: Autor and Wasserman (2013). Figure is constructed using Census IPUMS 5 percent 
sample for 1980 and American Community Survey Sample for 2009. 
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holds in each of the last three decades (1979-89, 1989-99, and 2000-
10), as well as before and during the Great Recession (2000-2007 and 
2007-2010). Over the entire 1979-2010 period, a 10% rise in wages 
for a demographic group is robustly associated with a 5.7 percentage 
point rise in its employment to population rate. Conversely, a 10% 
decline in wages is associated with a 5.7 percentage point decline in 
employment to population. Appendix Table 2 further shows that this 
robust positive relationship between wage and employment changes 
is detected for all demographic subgroups: both sexes, all race groups, 
both younger and older workers, and both college and non-college 
workers. Demographic groups with declining earnings over the past 
three decades experienced declining employment-to-population rates, 
and vice versa for groups with rising earnings.23 

This summary evidence strongly supports the view that the changing 
patterns of employment and earnings documented above are driven to 
a substantial extent by changes in employers’ demands for workers of 
various skill levels and occupational specialties, rather than by changes 
in the supply of workers to the labor market. Thus, to understand the 
decline in labor force participation of less-educated males, we need to 
understand their declining earnings. 

Figure 6: Relationship between Male Employment to Population Rates and Male 
Earnings for Persons Ages 25-39, 1979-200822
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Figure 2.  
Chicago Booth IGM Expert Poll: Impact of Automation on Employment and Wages 

(February 25, 2014) 

Notes. Survey date February 25, 2014. Details available at 
http://www.igmchicago.org/igm-economic-experts-panel/poll-
results?SurveyID=SV_eKbRnXZWx3jSRBb 
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Median Wages Have Been Stagnant in the US Over the Past Decade, 

Despite Rising Productivity.  
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Figure 3. The Milwaukee-Matic Industrial Machining Tool, 1963

• 1964:  President  Johnson  establishes  “Blue-‐‑Ribbon  National
Commission  on  Technology,  Automation,  and  Economic  
Progress”  

• 1966:  ‘Ad-‐‑Hoc  Committee  on  the  Triple  Revolution’  (key  
members:  Jacob  Heilbroner,  Linus  Pauling,  Gunnar  Myrdal).  
An  open  letter  to  President  Johnson:    
  

“The  traditional  link  between  jobs  and  incomes  is  being  
broken…  The  economy  of  abundance  can  sustain  all  citizens  in  
comfort  and  economic  security  whether  or  not  they  engage  in  
what  is  commonly  reckoned  as  work.”    

• U.S.  Dept.  of  the  Interior,  1974:  “Leisure,  thought  by  many  to  be
the  epitome  of  paradise,  may  well  become  the  most  perplexing  
problem  of  the  future.”  

• Michael  Polanyi,  The  Tacit  Dimension,  1966:  “We  can  know  more
than  we  can  tell...  The  skill  of  a  driver  cannot  be  replaced  by  a
thorough  schooling  in  the  theory  of  the  motorcar;  the
knowledge  I  have  of  my  own  body  differs  altogether  from  the
knowledge  of  its  physiology.”
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argued that rapid technological change 
had supercharged productivity in ag-
riculture and manufacturing, and now 
threatened “a whole new group of skills—
the sorting, filing, checking, calculat-
ing, remembering, comparing, okaying 
skills—that are the special preserve of 
the office worker.”

Ultimately, Heilbroner warned, “as 
machines continue to invade society,
duplicating greater and greater num-
bers of social tasks, it is human labor 
itself—at least, as we now think of ‘la-
bor’—that is gradually rendered redun-
dant.” Heilbroner was not the biggest 

A year after the Milwaukee-Matic’s 
star turn, Lyndon B. Johnson took time 
from his many troubles—Vietnam, ur-
ban unrest—to create the blue-ribbon 
National Commission on Technology,
Automation, and Economic Progress.
The New York Times took the enter-
prise seriously enough to name all the 
commission members in its pages. The 
Public Interest, which would become 
one of the most influential intellectual 
journals of the postwar era, took up the 
automation crisis in its debut issue the 
next year. In one of the essays, the prom-
inent economist Robert Heilbroner 

COURTESY MAG CINCINNATI

The Milwaukee-Matic industrial machining tool was not computerized, but the ability to have an operator feed 
it instructions on long strips of punched paper tape was one of its great innovations.
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Figure 4a.  Percentage Changes in Employment by Major Occupation, 1979 – 2012 

Figure 4b.  Change in Occupational Employment Shares in Low, Middle and High 
Wage Occupations in 16 EU Countries, 1993 - 2010  

Panel A: Source 1980, 1990 and 2000 Census IPUMS files, American Community Survey combined file 
2006 – 2008, and American Community Survey 2012. Sample includes the working-age (16-64) civilian 
non-institutionalized population. Employment is measured as full-time equivalent workers. 

Panel B: Source Goos, Manning and Salomons (2014, Table 1). High-paying occupations are corporate 
managers; physical, mathematical and engineering professionals; life science and health professionals; 
other professionals; managers of small enterprises; physical, mathematical and engineering associate 
professionals; other associate professionals; life science and health associate professionals. Middle-paying 
occupations are stationary plant and related operators; metal, machinery and related trade work; drivers and 
mobile plant operators; office clerks; precision, handicraft, craft printing and related trade workers; 
extraction and building trades workers; customer service clerks; machine operators and assemblers; and 
other craft and related trade workers. Low paying occupations are laborers in mining, construction, 
manufacturing and transport; personal and protective service workers; models, salespersons and 
demonstrators; and sales and service elementary occupations.  
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Figure 5. Percentage Changes in Mean Weekly Earnings by Major Occupation, 
1979 – 2012 

Source: 1980, 1990 and 2000 Census IPUMS files; American Community Survey combined file 2006 – 
2008, American Community Survey 2012. Sample includes the working-age (16-64) civilian non-
institutionalized population with 48+ annual weeks worked and 35+ usual weekly hours. Weekly wages are 
calculated as annual earnings divided by weeks worked. 
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Figure 6a.  Smoothed Changes in Mean Wages by Occupational Skill Percentile 
among Full-Time, Full-Year Workers, 1979 – 2012 

 

 
 

Figure 6B. Smoothed Changes in Employment Shares by Occupational Skill 
Percentile among Full-Time, Full-Year Workers, 1979 – 2012 

 

 
 
Source: 1980, 1990 and 2000 Census IPUMS files; American Community Survey combined file 2006 – 
2008, American Community Survey 2012. Panel A plots changes in mean log wages by 1980 occupational 
skill percentile rank using a locally weighted smoothing regression (bandwidth 0.8 with 100 observations), 
where skill percentiles are measured as the employment-weighted percentile rank of an occupation’s mean 
log wage in the Census IPUMS 1980 5 percent extract. Panel B plots changes in employment shares by 
1980 occupational skill percentile Weekly wages are calculated as annual earnings divided by weeks 
worked.  Employment in each occupation is calculated using workers’ hours of annual labor supply times 
the Census sampling weights. Consistent occupation codes for Census years 1980, 1990, and 2000, and 
2008 are from Autor and Dorn (2013). 
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Figure 7.  
Private Fixed Investment in Information Processing Equipment and Software as a 

Percentage of Gross Domestic Product, 1949-2014   

Source: FRED, Federal Bank of St. Louis. http://research.stlouisfed.org/fred2/graph/?g=GXc (accessed 
8/3/2014) 
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Figure 8A. China Share of World Manufacturing Exports and China Import 
Penetration in U.S. Manufacturing, 1991-2011 

 
 

Figure 8B. Import Penetration Ratio for US Imports from China (left scale), 
and Share of US Working-Age Population Employed in Manufacturing (right 

scale) 

  
Panel A: Autor, Dorn, Hanson and Song, 2014. Panel B. Autor, Dorn and Hanson 2013. 

 

Figure I
China Share of  World Manufacturing Exports and China Import Penetration in U.S. 

Manufacturing, 1991-2011.

Notes: The China share of  world manufacturing exports is the ratio of  China's total manufacturing 
exports to world total manufacturing exports as reported in World Development Indicators 
(http://data.worldbank.org/). The China import penetration ratio is U.S. manufacturing imports from 
China divided by U.S. domestic absorption in manufacturing (shipments plus imports minus exports).
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Import Penetration Ratio for U.S. Imports from China (left scale), and Share of  U.S. 
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Figure 9. Kiva Systems Robotic Order Fulfillment:  
Panel A. Robotic Drive Units Move Shelves to Workers for Picking  

 
 

Panel B. Guided by Laser Pointer, Worker Picks Items from Shelves for Shipping 
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