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 n Many Americans worry that 
increased automation will reduce 
the need for human labor and 
increase unemployment. These 
concerns often arise during weak 
economies, but they have histori-
cally not materialized.

 n Technological advances have 
eliminated specific jobs and 
reduced prices, but this has left 
consumers with more money to 
spend elsewhere, increasing the 
demand for human employees in 
other sectors of the economy.

 n Instead of eliminating the need 
for human labor, automation 
changes the type of work people 
do, reducing demand for employ-
ees in routine jobs and increasing 
demand in non-routine jobs.

 n Furthermore, little evidence 
suggests the pace of automation 
has increased recently. Labor 
productivity growth slowed over 
the past decade.

Abstract
Many Americans worry that automation will significantly reduce the 
need for human employees. This is highly unlikely to happen. Automa-
tion reduces the need for humans in particular tasks, but employees 
have historically moved to new or different sectors of the economy as 
a result. Little evidence suggests this time is different. Technological 
advances have reduced the demand for employees in routine jobs and 
increased the demand for employees in non-routine jobs. They have not 
reduced the need for human labor overall. Further, the rate of automa-
tion has slowed over the past decade.

Many Americans worry that automation will significantly 
reduce the need for human employees. Historical experi-

ence should help to alleviate many of these concerns. Technological 
advances have eliminated specific jobs and reduced prices, but the 
historical record shows this has left consumers with more money to 
spend elsewhere, increasing the demand for human labor in other 
sectors of the economy. Some prominent economists suggest that 
this time is different. They fear that advances in computer technol-
ogy will substantially reduce the demand for human labor, especial-
ly less-skilled labor.

The data suggest that these concerns are similarly misplaced. 
Productivity growth has slowed over the past decade. The less-
skilled employees who are often seen as endangered by automation 
have seen their employment and compensation grow at above-aver-
age rates. Automation is changing the type of work Americans do, 
but not the overall need for human labor. Technological progress 
continues to enable Americans to attain higher living standards.

This paper, in its entirety, can be found at http://report.heritage.org/bg3016
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Long-Standing Concerns
Many analysts fear that technological advances 

will soon make much human labor redundant.1 They 
predict that many employers will soon lack produc-
tive tasks for less-skilled Americans. Historically, 
these concerns surface most often when cyclical 
unemployment is high. During the Great Depression, 
British economist John Maynard Keynes predicted 
impending mass “technological unemployment”:

In quite a few years—in our own lifetimes I 
mean—we may be able to perform all the opera-
tions of agriculture, mining, and manufacture 
with a quarter of the human effort to which we 
have been accustomed.…

…We are being afflicted with a new disease of 
which some readers may not yet have heard the 
name, but of which they will hear a great deal in 
the years to come—namely, technological unem-
ployment. This means unemployment due to our 
discovery of means of economising the use of 
labour outrunning the pace at which we can find 
new uses for labour.2

After World War II, the American and British 
economies recovered and those fears subsided. They 
resurfaced in America again after the 1957 and 1960 
recessions. In 1961, Time magazine reported:

How much has the rapid spread of technologi-
cal change contributed to the current high of 
5,400,000 out of work? labor Secretary Arthur 
Goldberg last week set up a special group to find 
an answer. While no one has yet sorted out the 
jobs lost because of the overall drop in business 
from those lost through automation and other 

technological changes, many a labor expert tends 
to put much of the blame on automation.…

In the past, new industries hired far more peo-
ple than those they put out of business. But this 
is not true of many of today’s new industries.... 
Today’s new industries have comparatively few 
jobs for the unskilled or semiskilled, just the 
class of workers whose jobs are being eliminated 
by automation.3

Shortly afterward, the economy began a pro-
longed expansion that raised incomes and created 
millions of new jobs. By 1968, the unemployment 
rate fell to 3.4 percent.

Lump of Labor Fallacy
Fears of mass technological unemployment are 

predicated on a “lump of labor” model of the econ-
omy—the belief the economy needs a roughly fixed 
amount of work performed.4 In this economic model, 
machines automating work formerly done by peo-
ple reduce the total amount of work remaining for 
humans, reducing total employment. Keynes fore-
cast an impending crisis of unwanted leisure. He 
suggested future societies would establish three-
hour workdays to give everyone enough work to 
avoid boredom.5

Almost all economists reject this model today. 
Economists have found that an almost unlimit-
ed amount of potential work exists in the econo-
my because people’s material desires continue to 
expand. Virtually all Americans today enjoy mate-
rial living standards vastly better than the wealthy 
of 1900. Nonetheless, most Americans today would 
purchase additional goods and services if they 
received a raise or bonus.

1. For example, see Erik Brynjolfsson and Andrew McAfee, Race Against the Machine: How the Digital Revolution Is Accelerating Innovation, Driving 
Productivity, and Irreversibly Transforming Employment and the Economy (Digital Frontier Press, 2011); Joshua Barajas, “Smart Robots Will Take 
Over a Third of Jobs by 2025, Gartner Says,” PBS NewsHour, October 7, 2014, http://www.pbs.org/newshour/rundown/smart-robots-will-
take-third-jobs-2025-gartner-says (accessed April 20, 2015); and William H. Davidow and Michael S. Malone, “What Happens to Society 
When Robots Replace Workers,” Harvard Business Review, December 10, 2014, https://hbr.org/2014/12/what-happens-to-society-when-
robots-replace-workers (accessed April 20, 2015).

2. John Maynard Keynes, “Economic Possibilities for Our Grandchildren,” 1930, in John Maynard Keynes, Essays in Persuasion (New York: W. W. 
Norton & Co., 1963), pp. 358–373, http://www.econ.yale.edu/smith/econ116a/keynes1.pdf (accessed April 20, 2015).

3. “The Automation Jobless,” Time, February 24, 1961, http://content.time.com/time/magazine/article/0,9171,828815,00.html  
(accessed April 20, 2015).

4. This is also known as the “lump-of-labor fallacy.”

5. Keynes, “Economic Possibilities for Our Grandchildren.”
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Automation does reduce the human labor needed 
to produce particular goods and services, but it also 
reduces production costs. Competition forces firms 
to pass these savings on to their customers through 
lower prices. These lower prices lead consumers to 
buy more of the now less-expensive product and 
leave them with more money to spend elsewhere, 
increasing the demand for labor in those sectors of 
the economy. The amount of work in the economy 
expands to use the available labor supply.

The amount of work in the  
economy expands to use the  
available labor supply.

Economists strongly agree on this point. The uni-
versity of Chicago recently asked a panel of promi-
nent economists whether they agree that “advancing 
automation has not historically reduced employ-
ment in the united States.” Over three-fourths 
expressly agreed with that statement, and only one 
of the economists disagreed.6

America’s economic history illustrates how tech-
nology reallocates—but does not eliminate—human 
labor. In 1910, approximately one-third of all Ameri-
cans worked on farms,7 food was expensive, and the 
typical family spent almost half its budget on food. 
By 1960, technological advances such as the tractor 
had reduced the proportion of Americans working 
on farms to well under one-tenth.8 This transition 

did not lead to mass unemployment. Instead, former 
farmhands began working in offices and factories. 
They enjoyed less expensive food and newly avail-
able manufactured goods.9

Since then the manufacturing sector has also 
found new ways to automate tasks. Between 1960 
and 2014, the proportion of Americans working in 
factories fell by two-thirds even as output dramati-
cally increased.10 Former manufacturing workers 
moved into the service sector. They enjoyed even 
more affordable food, less expensive manufactured 
goods, and newly available services. As of 2003 the 
average family spent just one-eighth of its budget on 
food.11

Greater Living Standards
Technological progress enables employees to 

produce vastly more goods and services with their 
labor. This increases their compensation because 
competitive labor markets compel employers to pay 
employees proportionately to their productivity. 
Technological advances would only reduce aggre-
gate employment if Americans stopped spending 
their increased earnings on new goods and services—
something that has yet to happen.

Chart 1 illustrates this, showing average u.S. 
hourly labor productivity between 1973 and 2014. 
Over this period, technological advances enabled 
employees’ average hourly productivity to increase 
by 108 percent. During that time period, the aver-
age hourly compensation of American employees 
increased almost as much—85 percent.12 Chart 1 

6. Initiative on Global Markets, “Robots,” University of Chicago, Booth School of Business, February 25, 2014,  
http://www.igmchicago.org/igm-economic-experts-panel/poll-results?SurveyID=SV_eKbRnXZWx3jSRBb (accessed April 20, 2015).

7. U.S. Department of Labor, Bureau of Labor Statistics, “Occupational Changes During the 20th Century,” Monthly Labor Review, March 2006,  
p. 54, Chart 17, http://www.bls.gov/mlr/2006/03/art3full.pdf (accessed April 20, 2015).

8. Ibid. Currently, approximately 2 percent of Americans work on farms.

9. In 1901, the average family spent 43 percent of its budget on food. This fell to 24 percent by 1960 and to just 13 percent by 2003. U.S. 
Department of Labor, Bureau of Labor Statistics, 100 Years of U.S. Consumer Spending, May 2006, p. 6, Table 5; p. 32, Table 17; p. 63,  
Table 29, http://www.bls.gov/opub/uscs/report991.pdf (accessed April 20, 2015).

10. U.S. Department of Labor, Bureau of Labor Statistics and Haver Analytics, Establishment Survey, Table B-1, 1960–2014. The proportion of non-
farm payroll employees working in the manufacturing sector fell from 28.4 percent to 8.8 percent between 1960 and 2014.

11. U.S. Department of Labor, 100 Years of U.S. Consumer Spending, p. 63, Table 29.

12. U.S. Department of Labor, Bureau of Labor Statistics, “Labor Productivity and Costs,” non-farm business sector, 1973–2014. Average hourly 
compensation adjusted for inflation using the implicit price deflator. The BLS productivity estimates are somewhat inflated because of errors 
in how the BLS calculates the prices of imported goods. See Susan Houseman et al., “Offshoring Bias in U.S. Manufacturing,” Journal of 
Economic Perspectives, Vol. 25, No. 2 (Spring 2011), pp. 111–132, and Benjamin Mandel, “Offshoring, Terms of Trade and the Measurement of 
U.S. Productivity Growth,” presentation at the Washington Area International Trade Symposium, George Washington University, Washington, 
DC, March 11, 2011, http://www.gwu.edu/~iiep/waits/documents/Mandel-Offshoring.pdf (accessed April 20, 2015). Consequently, these 
figures overstate the gap between productivity and compensation growth.

http://www.bls.gov/mlr/2006/03/art3full.pdf
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also shows the employment-to-population ratio for 
prime-age workers (25-year-olds to 54-year-olds).13 
The huge increase in automation and technology had 
little effect on employment rates. Instead, employers 
found jobs for the millions of women who entered 
the labor force in the 1970s and 1980s. Historically, 
technological progress has increased wages with lit-
tle effect on total employment.

Is This Time Different?
In the aftermath of the Great Recession, fears 

about automation have resurfaced. Most nota-
bly, MIT Professors Erik Brynjolfsson and Andrew 

McAfee have raised these concerns. They and like-
minded economists worry that advances in com-
puter technology mean this time may be different. 
They believe technological advances will enable 
computers to eliminate most of the workforce. 
McAfee argues:

When I see what computers and robots can do 
right now, I project that forward for two, three 
more generations, I think we’re going to find our-
selves in a world where the work as we currently 
think about it is largely done by machines.14

13. Prime-age workers were chosen to minimize the effects of demographic changes (i.e., the arrival and aging of the baby-boom generation) over 
this period.

14. Steve Kroft, “Are Robots Hurting Job Growth?” CBS News 60 Minutes, transcript, January 13, 2013,  
http://www.cbsnews.com/news/are-robots-hurting-job-growth-13-01-2013/ (accessed April 20, 2015).

PERCENTAGE CHANGE SINCE 1973

Note: Productivity and compensation are adjusted for inflation using the implicit price deflator for non-farm businesses.
Source: U.S. Department of Labor, Bureau of Labor Statistics, and Haver Analytics, “Labor Force Statistics from the Current Population 
Survey,” Employment to Population Ratio (25–54 years old) and “Productivity and Costs, ”non-farm business sector. 
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CHART 1

Between 1973 and 2014, technological advances have made workers more productive and sharply 
increased their pay. However, it has had little e�ect on overall employment rates. 

Labor Productivity Aided by Technological Advances
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In particular, McAfee and Brynjolfsson worry 
about automation eliminating the jobs of unskilled 
and middle-skill employees. They agree technologi-
cal progress creates opportunities for highly skilled 
employees who build and operate machines, but 
they fear that the economy will hold far fewer oppor-
tunities for less-skilled employees. As Brynjolfsson 
puts it:

There are lots of examples of routine, middle-
skilled jobs that involve relatively structured 
tasks and those are the jobs that are being elimi-
nated the fastest. Those kinds of jobs are easier 
for our friends in the artificial intelligence com-
munity to design robots to handle them.… [Tech-
nological advances are] always destroying jobs. 
But right now the pace is accelerating. It’s faster 
we think than ever before in history. So as a con-
sequence, we are not creating jobs at the same 
pace that we need to.15

labor market statistics do not support this con-
cern. Productivity data show that the pace of auto-
mation has actually slowed in recent years. Over 
the past generation the earnings of less-skilled 
Americans have risen faster than the economy-
wide average.

Slow Productivity Growth. Businesses do not 
appear to be automating human tasks at a faster 
rate than before. If they were, this would increase 
measured labor productivity growth. The Bureau 
of labor Statistics estimates productivity by divid-
ing u.S. economic output by the total hours worked 
in the economy. A substantial increase in the pace 
of automation would allow businesses to produce 
as many or more goods with fewer hours of human 
labor. This would appear in the labor statistics as 
faster productivity growth.

This has not happened. Chart 2 shows the year-
over-year percent change in labor productivity for 
the non-farm business sector over the past four 

15. Ibid.

CHART 2  

If businesses were replacing human workers with machines at a faster rate than before, 
labor productivity growth would increase. However, as shown below, labor productivity 
growth has slowed since 2003. 
PERCENTAGE CHANGES IN LABOR PRODUCTIVITY

Labor Productivity Shows Machines Are Not Replacing Humans 

heritage.orgBG 3016
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decades, as well as a four-year moving average that 
smooths annual fluctuations. Productivity growth 
increased noticeably in the late 1990s and the early 
2000s. From 2003 onward, however, productivity 
growth trended downward. Average productivity 
jumped in 2009 as businesses going through layoffs 
tried to lay off their least productive employees. That 
surge immediately subsided. Since 2010, produc-
tivity has grown at an abnormally slow rate. In the 
most recent year of data, labor productivity actually 
fell 0.1 percent. Although employees are more pro-
ductive now than in the past, overall productivity is 
increasing more slowly.

Concerns about rapidly accelerating computing 
power increasing productivity so much it reduces 

total employment are fears about a future possibility. 
Over the past decade, productivity growth has slowed 
even as computer power has increased exponentially.

The Earnings of Less-Skilled Employees 
Increase. Concerns about automation eliminat-
ing employment opportunities for less-skilled 
employees also do not show up in the data. Over 
the past generation their total compensation has 
increased rapidly.

The Congressional Budget Office measures total 
labor market compensation—cash wages, salaries, 
and non-cash benefits, such as health care and retire-
ment contributions—for each quintile of the income 
distribution.16 Chart 3 shows the percent growth 
in total inflation-adjusted labor compensation for 

16. Congressional Budget Office, “The Distribution of Household Income and Federal Taxes, 2011,” supplemental data, November 12, 2014,  
Table 14, https://www.cbo.gov/publication/49440 (accessed April 20, 2015).

CHART 3

For non-elderly households without children, the fastest-growing income brackets 
have been those at the top and the bottom. 
PERCENTAGE GROWTH IN INFLATION-ADJUSTED LABOR MARKET COMPENSATION, 
NON-ELDERLY HOUSEHOLDS WITHOUT CHILDREN

Highest and Lowest Incomes See Fastest Increases

heritage.orgBG 3016
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non-elderly childless households between 1979 and 
2011 (the most recent data available).17

Since 1979, labor market compensation grew the 
fastest in the top quintile of these households—up 
69 percent. Contrary to popular impression, the 
next fastest growth in labor market compensation 
occurred in the bottom quintile. The average labor 
market compensation of households in the bot-
tom fifth of non-elderly childless households grew 
58 percent between 1979 and 2011—more than 25 
percentage points faster than any of the middle 
three quintiles.

Chart 4 shows a similar dynamic at work. It 
comes from the research of MIT economist David 
Autor. The chart depicts income growth for the 10 
major occupational groupings in the u.S. economy, 
with those occupations ranked from left to right 
by the required level of skills. This figure looks 
only at wages, not total household compensation. 

Consequently, it is not directly comparable with 
Chart 3. Nonetheless, it shows the same pattern of 
the fastest earnings growth occurring in high-skill 
and low-skill occupations, with slower wage growth 
in moderately skilled jobs.

Over the past generation, individuals at the bot-
tom of the income distribution have seen their eco-
nomic opportunities expand significantly. This is 
hard to reconcile with hypotheses that automa-
tion is eliminating the least-skilled employees’ jobs. 
Instead, it points to more complex effects of techno-
logical progress on the labor market.

Limits of Automation
Computers have both more and less power than 

most people perceive. Autor explains that machines 
are incredibly good at doing repetitive tasks that do 
not require any judgment or variation, such as calcu-
lating sums in an accounting spreadsheet or fitting a 

17. Examining non-elderly households avoids conflating the effects of the aging of the baby boomers with changing labor market conditions. 
Focusing on households without children avoids misattributing the higher earnings of mothers—which have increased because their labor 
supply has increased—to higher compensation rates.

CHART 4

PERCENTAGE CHANGES IN FULL-TIME, FULL-YEAR WORKERS, LOG X100

High-Skilled and Low-Skilled Workers See Fastest Wage Increase

1979–1989 1989–1999 1999–2007 2007–2012 

Notes: Figures are calculated using 1980, 1990, and 2000 Census IPUMS files; American Community Survey combined file 2006–2008; and 
American Community Survey 2012. This sample includes the working-age (16–64) civilian non-institutionalized population with 48 or more annual 
weeks worked and 35 or more usual weekly hours. Weekly wages are calculated as annual earnings divided by weeks worked.  
Source: David H. Autor, “Polanyi’s Paradox and the Shape of Employment Growth,” paper presented at the Federal Reserve Bank of Kansas City 
symposium “Re-Evaluating Labor Market Dynamics,” August 21–23, 2014, Jackson Hole, WY, p. 21, Figure 5, http://economics.mit.edu/files/9835 
(accessed April 20, 2015).
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bolt in place on the assembly line. Computers typi-
cally do these tasks faster and more accurately than 
humans can. Employment has fallen rapidly in such 

“routine” occupations as automation has replaced 
human labor.

However, computers have great difficulty per-
forming non-routine tasks. Although more fluid 
algorithms that take into account computer “learn-
ing” possibilities are being refined, computers still 
do what their program tells them to—and nothing 
else. Computer programmers must specify in detail 
every contingency that the machine might encoun-
ter. What often looks like computers adapting to 
their surroundings is in fact them following very 
detailed operating instructions.18

Consequently, computers cannot handle many 
non-routine activities that most people find straight-
forward. They are simply too complex for their 

programs to account for every possibility. For exam-
ple, Autor points out that Amazon.com and other 
online retailers use human “pickers” to identify, 
retrieve, and pack the goods that they ship their cus-
tomers. The shape and size of goods being shipped 
changes constantly from package to package. Ama-
zon has not been able to develop robots that can per-
form these seemingly simple but not entirely routine 
tasks. Instead, online retailers use large numbers of 
robots to bring palettes of particular goods to their 
human employees. Humans do all the labor involved 
in handling individual items, then the robots move 
the palettes away.19

Even some of the apparent successes of automa-
tion are far less than they appear. Google’s advances 
in self-driving automobile technology have made 
headlines. However, the Google Car operates by 
comparing its location to very detailed maps of the 

18. David H. Autor, “Polanyi’s Paradox and the Shape of Employment Growth,” paper presented at the Federal Reserve Bank of Kansas City 
symposium “Re-Evaluating Labor Market Dynamics,” August 21–23, 2014, Jackson Hole, WY, http://economics.mit.edu/files/9835  
(accessed April 20, 2015).

19. Ibid., pp. 32–33.

CHART 5

PERCENTAGE CHANGES IN FULL-TIME, FULL-YEAR WORKERS, LOG  X100

Moderately Skilled Occupations See Smallest Job Growth

1979–1989 1989–1999 1999–2007 2007–2012 

Notes: Figures are calculated using 1980, 1990, and 2000 Census IPUMS files; American Community Survey combined file 2006–2008; and 
American Community Survey 2012. This sample includes the working-age (16–64) civilian non-institutionalized population with 48 or more annual 
weeks worked and 35 or more usual weekly hours. Weekly wages are calculated as annual earnings divided by weeks worked.  
Source: David H. Autor, “Polanyi’s Paradox and the Shape of Employment Growth,” paper presented at the Federal Reserve Bank of Kansas City 
symposium “Re-Evaluating Labor Market Dynamics,” August 21–23, 2014, Jackson Hole, WY, p. 13, Figure 2, http://economics.mit.edu/files/9835 
(accessed April 20, 2015).
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road, street signs, and all known obstacles. Google 
employees must enter these data manually. The 
Google Car cannot operate over unfamiliar ter-
rain. If it faces an unmapped road closure or detour, 
it shuts down and requires a human driver to take 
over. It will ignore newly erected stoplights not in its 
database. Google Cars have safely driven more than 
700,000 miles—by driving over the same already 
mapped miles time and time again.20 Computers can 
do routine tasks incredibly well, but struggle when 
confronted with non-routine work.

Labor Market Polarization
Autor’s research shows that this dynamic 

explains the counterintuitive pattern of compen-
sation growth shown in Charts 3 and 4. Computers 

have automated many routine white collar and blue 
collar jobs. Excel spreadsheets and Outlook calen-
dars have dramatically reduced the need for accoun-
tant and secretarial labor. Machines now do the 
work that was once performed by millions of manu-
facturing employees. These routine jobs tend to lie 
in the middle of the skill and income distribution. 
Non-routine tasks tend to lie at the top and bottom 
of the income distribution. As a result, employment 
demand and, consequently, earnings have risen 
more rapidly in non-routine jobs, particularly in the 
service sector.21

Chart 5, reproduced from David Autor’s research, 
illustrates how increased automation has affected 
employment patterns. Since the late 1970s, employ-
ment has grown rapidly in high-skilled non-routine 

CHART 6

PERCENTAGE CHANGES IN HOURS WORKED BETWEEN 1993 AND 2010 

Global Patterns Show Decline of Middle-Income Jobs 
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Notes: Figures are calculated using 1980, 1990, and 2000 Census IPUMS files; American Community Survey combined file 2006–2008; and 
American Community Survey 2012. This sample includes the working-age (16–64) civilian non-institutionalized population with 48 or more annual 
weeks worked and 35 or more usual weekly hours. Weekly wages are calculated as annual earnings divided by weeks worked.  
Source: David H. Autor, “Polanyi’s Paradox and the Shape of Employment Growth,” paper presented at the Federal Reserve Bank of Kansas City 
symposium “Re-Evaluating Labor Market Dynamics,” August 21–23, 2014, Jackson Hole, WY, p. 15, Figure 3, http://economics.mit.edu/files/9835 
(accessed April 20, 2015).
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21. David H. Autor and David Dorn, “The Growth of Low-Skill Service Jobs and the Polarization of the US Labor Market,” American Economic 
Review, Vol. 103, No. 5 (August 2013), pp. 553–1597.
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jobs, such as professional and technical occupa-
tions. It has grown rapidly in low-skill non-routine 
jobs, such as food preparation and personal care. yet 
employment has grown more slowly—or contract-
ed—in routine occupations requiring moderate skill 
levels, such as manufacturing or administrative 
record-keeping jobs. These are precisely the jobs 
that machines can perform.

Many on the left blame the slower growth of 
middle-income jobs on u.S. policies. They point in 
particular to insufficiently pro-union labor laws.22 
However, Autor’s research shows that this is a 
global phenomenon. Relative employment in mid-
dle-skill jobs has shrunk in nearly every developed 
country. Chart 6 comes from Autor’s research and 
shows changes in low-skill, middle-skill, and high-
skill employment for 16 European union countries 
between 1993 and 2010. In almost every country, rel-
ative employment increased in high-skill and low-
skill jobs and decreased in middle-skill jobs. Most of 
these Eu nations have far higher taxes and far stron-
ger unions than the u.S. does. Nonetheless, they 
experienced the same employment patterns. This 
evidence points to factors, such as technological 
advances and globalization, that cut across nation-
al boundaries and public policy choices. Robots 
have not eliminated work, but they have somewhat 
changed the types of jobs that humans do.

Technology Can Increase  
the Need for Human Labor

The relationship between technological progress 
and jobs is more complex than computers simply 
eliminating routine work. Many jobs incorporate 
both routine and non-routine tasks. Employees in 
these jobs do not necessarily need to fear automation. 
By eliminating routine tasks technological advances 
reduce the time and cost of completing their work. 
This increases output and can leave the overall need 
for human labor unchanged or even increased.

The construction industry demonstrates this 
effect. Technology has made today’s construction 
workers vastly more productive than their prede-
cessors two generations ago. Cranes and backhoes 
have replaced shovels and elbow grease, but those 
machines need human operators. Too many unpre-
dictable events take place on a construction site to 

allow computers to operate the equipment autono-
mously. The lower cost of constructing buildings 
has also dramatically increased the quantity of con-
struction work demanded. As a result, total construc-
tion employment has remained a relatively constant 
share of the overall workforce since the mid-1940s. 
From 1946 onward, construction employment has 
never constituted less than 4 percent or more than 
6 percent of the u.S. workforce, despite enormous 
technological progress.

A more modern example of this phenomenon 
comes from restaurant tablets. Applebee’s, Chili’s, 
and other casual restaurants have installed tabletop 
tablets for customers to order and pay for their food. 
The new technology might reduce payrolls by allow-
ing each server to cover more tables. However, the 
tablets also boost sales. Customers are more likely 
to order appetizers and desserts when the tablets 

22. For example, see Lawrence Mishel, “Causes of Wage Stagnation,” Economic Policy Institute, January 6, 2015,  
http://www.epi.org/publication/causes-of-wage-stagnation/ (accessed April 20, 2015).

CHART 7

CONSTRUCTION JOBS AS SHARE 
OF NON-FARM EMPLOYMENT

Construction Job Levels Remain 
Relatively Consistent

Source: U.S. Department of Labor, Bureau of Labor Statistics,
and Haver Analytics, “The Employment Situation,” Table B–1, 
Employees on Non-Farm Payrolls, 1939–2014.
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constantly display them. The ability to pay imme-
diately also cuts the average meal time by about five 
minutes. Consequently, tablet-equipped restau-
rants can serve more patrons during busy periods. 
This increases demand for employees who cook the 
food to order, appetizingly plate it, interact with cus-
tomers, and bus the tables afterward.23

Whether or not these tablets will reduce the total 
need for human labor remains unclear. Applebee’s 
announced that it has not reduced total staffing 
since introducing the tablets.24 Furthermore, tab-
lets also increase tips by setting the default option to 
20 percent, boosting servers’ take-home pay. Auto-
mation will change—but not eliminate—many jobs 
that combine routine and non-routine tasks.

Future Developments
Historical experience shows that individuals 

respond to technological changes by finding new jobs, 
typically jobs that pay more than before automation 
was introduced. However, technology will probably 
eliminate some existing occupations. Programmers 
will almost certainly learn how to render “routine” 
many tasks computers cannot currently handle. 
Many jobs that once appeared out of reach for auto-
mation are now being performed by machines:

 n Cleaning hotel rooms has long required human 
labor, supplemented by technology such as vacu-
um cleaners and washing machines. The tasks of 
making a bed or removing dirty laundry from the 
floor were sufficiently non-routine to frustrate 
attempts to automate them. However, a soon-to-
open Japanese hotel will use robots to perform 
reception duties, carry luggage, and clean rooms. 
The hotel will charge $60 a night.25

 n Engineers have invented a machine that cooks 
360 gourmet hamburgers an hour. The Alpha cus-
tom grills hamburger patties to order, sears the 
outside to maximize flavor, and cooks them in an 
internal oven. It then adds freshly sliced toppings 
and the desired condiments, places the cooked 
burger in a bun, and bags it. Humans only stock 
the ingredients and perform maintenance. The 
Alpha could save the typical fast food restaurant 
more than $100,000 per year in labor costs. The 
inventors are currently prototyping it at individ-
ual restaurants.26

 n Computers have begun writing routine news arti-
cles. Many events occur with little variation in 
the structure needed to report on them, such as 
economic news releases and sports events. Com-
puter algorithms now analyze pertinent informa-
tion for readers and translate it into prose. For 
example, Forbes.com uses such algorithms to 
summarize corporate earnings announcements. 
Computers cannot handle more complex stories 
and are unlikely to develop that ability, but they 
can summarize regularly recurring events well.27 

 n IBM’s Watson computer is so sophisticated that 
it can detect correlations among research papers 
that human researchers have yet to discover. For 
example, in the field of cancer research, Watson 
analyzed more than 70,000 academic articles 
in 2014, leading to the discovery of six proteins 
that should be targeted for new research. One 
scientist noted that Watson made connections 
that he would have needed 38 years to make and 
only by reading five academic papers per day.28 
By making these types of groundbreaking causal 

23. Venessa Wong, “That Tablet on the Restaurant Table Will Make You Spend More,” Bloomberg, September 17, 2013,  
http://www.bloomberg.com/bw/articles/2013-09-17/that-digital-tablet-on-the-restaurant-table-will-make-you-spend-more  
(accessed April 20, 2015).

24. Joshua Brustein, “Applebee’s Is Now Serving Tablets,” Bloomberg, December 3, 2013,  
http://www.bloomberg.com/bw/articles/2013-12-03/applebees-is-now-serving-tablets (accessed April 20, 2015).

25. Sarah Kaplan, “Futuristic Japanese Hotel Will Be Run Almost Entirely by Robots,” The Washington Post, February 6, 2015,  
http://www.washingtonpost.com/news/morning-mix/wp/2015/02/06/futuristic-japanese-hotel-will-be-run-almost-entirely-by-robots/ 
(accessed April 20, 2015).

26. Mike Flacy, “Robotic ‘Alpha’ Machine Can Produce Six Hamburgers a Minute,” Digital Trends, January 22, 2013,  
http://www.digitaltrends.com/cool-tech/robot-dishes-up-six-hamburgers-a-minute/ (accessed April 20, 2015).

27. Steven Levy, “Can an Algorithm Write a Better News Story Than a Human Reporter?” Wired, April 24, 2012,  
http://www.wired.com/2012/04/can-an-algorithm-write-a-better-news-story-than-a-human-reporter/ (accessed April 20, 2015).

28. Doug Henschen, “IBM Watson Speeds Drug Research,” InformationWeek, August 28, 2014,  
http://www.informationweek.com/big-data/big-data-analytics/ibm-watson-speeds-drug-research/d/d-id/1306783 (accessed June 24, 2015).
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links, Watson has demonstrated a marked tech-
nological advancement. However, it represents 
technology’s ability to find connections quicker 
than humans, not an ability to generate original 
research and new ideas.

Technological advancements like these will 
reshape the way that millions of employees do their 
jobs. Some jobs will disappear, but new tasks—pri-
marily non-routine tasks—will replace jobs that 
have been automated. Such changes do not happen 
instantaneously, and most people will have time to 
adapt. Those who cannot adapt could be hurt, but 
automation will lower prices and raise living stan-
dards in the economy overall. Most Americans will 
prosper as a result.

Responding to Technological Innovation
Technological innovation will continue. Policy-

makers should respond to these challenges by pro-
moting policies that make it easier for Americans to 
find new jobs.

For example, one-third of jobs in the economy 
require a government license.29 In some occupa-
tions this makes sense. Few customers would want 
an untrained pharmacist filling their prescrip-
tion. yet in many other occupations public safety 
does not require stringent licensing; it primarily 
exists to restrict access to a profession. For exam-
ple, every state licenses barbers, requiring an aver-
age of more than a year of training before prospec-
tive barbers can cut hair.30 These requirements have 
no obvious safety rationale: A bad haircut threatens 
no one’s life. Such excessive licensing makes it dif-
ficult for employees who lose their jobs to automa-
tion to switch occupations. State legislatures should 
restrict mandatory licensing to occupations with 
serious health and safety considerations. Poten-
tial cosmetologists, florists, interior designers, bar-
tenders, and drywall installers should not need the 
government’s permission to change careers. Reduc-
ing these artificial barriers would make it easier for 
employees to adapt in a changing economy.

State and federal policymakers can also make it 
easier for employees to switch jobs by eliminating 

unnecessary paper credentials for government posi-
tions. The K–12 education system is a large employer 
and continues to use paper credentials, such as mas-
ter’s degrees, to structure compensation and deter-
mine access to the classroom. States should make it 
easier to enter the classroom by removing barriers 
to entry such as teacher certification requirements, 
but evaluate teachers more rigorously once they are 
in the classroom.

Education Reforms
Beyond helping individuals switch jobs, policy-

makers should reform the education system to help 
tomorrow’s employees gain the skills necessary to 
work in higher-paying non-routine jobs. Policymak-
ers can do this in several ways.

Automation will lower prices and raise 
living standards in the economy overall, 
and most Americans will prosper as 
a result.

States should move toward competency-based 
learning for both K–12 and higher education. Com-
petency-based learning enables students to progress 
in their education as soon as they can demonstrate 
content mastery, instead of using seat time as a 
proxy for learning. It also enables students with pro-
fessional experience or training to test out of cours-
es and expedite their entry into the workforce.

Public policy reforms are needed to allow innova-
tion to flourish in high schools, colleges, and career 
and technical fields. One of the keys to unlocking 
innovation is to get the federal government out of 
the higher education accreditation business and to 
hand that responsibility back to the market. The 
current regulatory barriers make it prohibitively 
expensive for most potential new education insti-
tutions to teach students. To foster a competitive 
marketplace of higher education content providers—
be it academic or career-technical—federal policy-
makers should free the higher education regulatory 

29. Morris Kleiner and Alan Krueger, “Analyzing the Extent and Influence of Occupational Licensing on the Labor Market,” Journal of Labor 
Economics, Vol. 31, No. 2, Part 2 (April 2013), pp. S173–S202.

30. Dick M. Carpenter et al., “License to Work: A National Study of Burdens from Occupational Licensing,” Institute for Justice, May 2012,  
http://ij.org/licensetowork (accessed April 20, 2015).
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environment so that businesses, industry, nonprof-
its, and colleges and universities can deliver content 
to prospective students from all walks of life to give 
them the skills needed to be successful in an ever-
changing economy.

Specifically, Congress should decouple federal 
financing (federal student loans and grants) from 
accreditation and enable states to allow any entity 
to accredit and credential courses. Senator Mike 
lee (R–uT) and Representative Ron DeSantis (R–
Fl) have introduced companion proposals known as 
the Higher Education Reform and Opportunity Act 
(H.R. 1287 and S. 649), which would allow states to 
determine who can accredit and credential courses 
and, importantly, would allow individual courses to 
be credentialed. Reforms to remove the “gatekeep-
er” function of accreditation could also be achieved 
by amending the Higher Education Act to decouple 
federal financing from accreditation. As Senator 
lee explains:

[A]ccreditation could also be available to special-
ized programs, individual courses, apprentice-
ships, professional credentialing, and even com-
petency-based tests. States could accredit online 
courses, or hybrid models with elements on- and 
off-campus… businesses, and trade groups could 
start to accredit courses and programs tailored 
to their evolving needs. Churches and charities 
could enlist qualified volunteers to offer accred-
ited classes and training for next to nothing.31

The current regulatory system stifles innova-
tion and makes it harder for individuals outside the 
traditional college demographic to improve their 
skills. Such reforms would make higher education 
less bureaucratic and more responsive to individu-
al’s needs.

Conclusion
Automation reduces both labor costs and prices. 

lower prices leave customers with more money to 
spend elsewhere, increasing the demand for labor 
elsewhere in the economy. Automation changes 
where and how people work, but it has not histori-
cally reduced the overall need for human employees.

little empirical evidence suggests this time is 
different. Productivity growth slowed over the past 
decade after increasing in the late 1990s. The wages 
of the lowest-earning employees have also increased 
rapidly over the past generation. Instead of eliminat-
ing human labor, technological advances are reduc-
ing the need for humans in routine jobs and increas-
ing the need in non-routine jobs. This pattern has 
occurred in America and around the world.

Policymakers should respond to these changes by 
making it easier for displaced workers to switch jobs, 
such as by relaxing occupational licensing require-
ments and moving toward policies that allow for 
a more nimble K–12 and higher education system 
to flourish.

—James Sherk is Research Fellow in Labor 
Economics in the Center for Data Analysis, of the 
Institute for Economic Freedom and Opportunity, 
at The Heritage Foundation. Lindsey M. Burke is 
the Will Skillman Fellow in Education Policy in the 
Institute for Family, Community, and Opportunity at 
The Heritage Foundation.

31. Mike Lee, “What’s Next for Conservatives,” speech at the Heritage Foundation, October 29, 2013,  
http://www.lee.senate.gov/public/index.cfm/2013/10/what-s-next-for-conservatives (accessed June 24, 2015).


