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Declining Labor Share of National Income Since 2000 

Jacobson and Occhino, 2012 
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Are We Entering the “PC Era” of Workplace Robotics? 

Rodney Brooks with “Baxter” 



Are We Entering the “PC Era of Workplace Robotics”? 
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An Earlier Era of Technology Anxiety 

Ned  Ludd	

“Machine  Trashing”	


1812  –  1813	




A Long History of Popular Anxiety… 
But Traditional Economic View: Don’t Worry, Be Happy 

1.  Technological	
  change	
  is	
  a	
  win-­‐win	
  
•  The	
  only	
  free	
  lunch	
  that	
  economists	
  can	
  believe	
  in	
  (Mokyr,	
  1990)	
  

2.  Labor	
  demand	
  is	
  unlimited	
  

•  “One	
  of	
  the	
  best-­‐known	
  fallacies	
  in	
  economics	
  is	
  the	
  notion	
  that	
  
there	
  is	
  a	
  @ixed	
  amount	
  of	
  work	
  to	
  be	
  done—a	
  lump	
  of	
  labor—
which	
  can	
  be	
  shared	
  out	
  in	
  different	
  ways	
  to	
  create	
  fewer	
  or	
  
more	
  jobs.”	
  

3.  Those	
  who	
  fear	
  technological	
  change	
  are	
  “Luddites”	
  

The	
  Lump	
  of	
  Labor	
  
Fallacy	
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100 Years of U.S. Consumer Spending

The sources of incomes changed,
too. In 1901, the average U.S. family
received 90.5 percent of its income from
the earnings of family members, with
9.5 percent of these earnings contrib-
uted by children.  By the 21st century,
only 80.7 percent of family income came
from the direct earnings of family mem-
bers.  Interestingly, in 2002-03 in New
York City and Boston, family earnings
constituted a greater proportion of
household income than they did in the
country as a whole.  In New York City,
family members’ earnings contributed
85.0 percent to total household income;
in Boston, family earnings contributed
89.0 percent.

During the 100-year period, house-
hold expenditure patterns also demon-
strated great variability.  In 1901, the
average U.S. household had $769 in
expenditures.  By 2002–03, these expen-
ditures had increased 53-fold, to
$40,748.  Over the same period, expen-
ditures in New York City had increased
62-fold, from $814 to $50,319, while in

Boston, the increase was 48-fold, from
$880 to $41,814. (See chart 39.)

In real dollars, calculated with 1901
as the base, expenditures also demon-
strated a notable increase.  In 1901, as
noted, the average U.S. family had $769
in expenditures.  By 2002–03, that
family’s expenditures would have risen
to $1,848, a 2.4-fold increase.  In New
York City the increase would have been
2.8-fold, from $814 to $2,283; in Boston
the increase would have been 2.2-fold,
from $880 to $1,897. (See chart 40.)

The material well-being of families
in the United States improved dramati-
cally, as demonstrated by the change
over time in the percentage of expendi-
tures allocated for food, clothing, and
housing.  In 1901, the average U.S. fam-
ily devoted 79.8 percent of its spend-
ing to these necessities, while families
in New York City spent 80.3 percent,
and families in Boston allocated 86.0
percent.  By 2002–03, allocations on ne-
cessities had been reduced substan-
tially, for U.S. families to 50.1 percent

of spending, for New York City families
to 56.7 percent, and for Boston families
to 53.8 percent. (See chart 41.)

The continued and significant de-
cline over the century in the share of
expenditures allocated for food also
reflected improved living standards. In
1901, U.S. households allotted 42.5 per-
cent of their expenditures for food; by
2002–03, food’s share of spending had
dropped to just 13.2 percent.  For New
York City households, the expenditure
share had declined from 43.7 percent
to 13.9 percent; for Boston households,
the decline was from 41.7 percent to
13.5 percent. (See chart 42.)

Beginning in the 1970s, another
trend emerged in spending for food.  At
the time, the average U.S. family allo-
cated 72.4 percent of food expenditures
for food eaten at home and 26.4 per-
cent for food eaten away from home.
In New York City, a similar pattern held:
households allocated 72.2 percent of
their food spending for food eaten at
home and 26.7 percent for food eaten
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Chart 38. Income deflated to 1901 for the United States, 
                New York City, and Boston

SOURCE: U.S. Bureau of Labor Statistics, Consumer Expenditure Survey

Over the Course of a Century… 
Six-Fold Rise in Real Incomes, 1901 - 2002 



Over the Course of a Century… 
Share of Income Spent on Necessities Falls from 85% to 55% 
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100 Years of U.S. Consumer Spending

away from home.  Boston family food
expenditure patterns were different,
with 66.1 percent of food spending al-
located for food at home and 33.5 per-
cent allocated for food eaten away from
home.

By the 21st century, however, the
average U.S. family allocated just 58.1
percent of food spending for food eaten
at home and 41.9 percent for food eaten
away from home.  Similar patterns ex-
isted in New York City and in Boston:
the allocations in New York City were
54.4 percent and 45.6 percent, respec-
tively; in Boston, they were 58.7 per-
cent and 41.3 percent.

Changes in diets also occurred over
the 100-year period.  In 1901, New York
City families allocated 40.4 percent of
their grocery expenditures for meat,
poultry, fish, and eggs; 16.3 percent for
dairy products; 14.5 percent for fruits
and vegetables; and 11.0 percent for
cereals and bakery products.  Among
Boston families, the allocations for
these four categories of items were 48.4

percent, 17.5 percent, 8.3 percent, and
9.2 percent, respectively.

By 2002–03, grocery expenditure
shares for meat, poultry, fish, and eggs
had decreased to 28.3 percent in New
York City and to 27.2 percent in Bos-
ton. Shares for dairy products had de-
creased to 10.4 percent in New York City
and 10.8 percent in Boston; shares for
fruits and vegetables had increased to
19.2 percent in New York City and 17.0
percent in Boston; and shares for cere-
als and bakery products had increased
to 15.0 percent in both cities.

Home ownership shifted markedly.
In 1901, 19 percent of Americans owned
their home, while in 2002–03, 67 per-
cent of  U.S. families did.  In 2002–03,
56 percent of New York City households
owned their home, while in Boston, the
share was greater: 59 percent.

With greater home ownership and
higher housing costs, in the 1960s fam-
ily spending for housing became the
most significant item in household bud-
gets, displacing spending on food.

Spending for shelter constituted the
single largest segment of the average
family’s housing expenditures: 62.5 per-
cent in the country as a whole, 62.7 per-
cent in New York City, and 66.8 percent
in Boston.

Forty years later, in 2002–03, shelter
costs represented 19.3 percent of total
household expenditures in the coun-
try as a whole, 24.6 percent in New York
City, and 24.3 percent in Boston.  In
other words, 1 out of every 4 dollars
spent by New York City and Boston
families went for shelter.

With the rise in expenditures for
shelter came an increase in spending
for utilities.  In the 1970s, the average
U.S. family allotted 4.9 percent of total
spending for utilities; the average New
York City family, 3.8 percent; and the
average Boston household, 4.9 per-
cent.  By 2002–03, shares of total
spending for utility costs were 6.7 per-
cent, 6.1 percent, and 6.4 percent.

Over the 100-year period, expendi-
ture shares for clothing steadily de-
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Chart 41. Food, clothing, and housing expenditure shares
                for the United States, New York City, and Boston

SOURCE: U.S. Bureau of Labor Statistics, Consumer Expenditure Survey



Not One but Two Technological Revolutions:  
The Green Revolution and the Industrial Revolution 

Johnston 2012 
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Automation of ‘Routine Tasks:’ Jacquard Loom (1801) 



Two Centuries of Productivity Growth in Computing:  
2+ Trillion Fold Decline in Cost of Computing v. Labor 

Nordhaus 2007 



Information Technology Accounted for ~40% of 
Business Investment as of 2010 

0.00#

0.04#

0.08#

0.12#

0.16#

0.20#

0.24#

0.28#

0.32#

0.36#

0.40#

1959# 1962# 1965# 1968# 1971# 1974# 1977# 1980# 1983# 1986# 1989# 1992# 1995# 1998# 2001# 2004# 2007# 2010#

Informa4on#Processing#Equipment#+#SoBware#Share#of#All#Private#NonI
Residen4al#Investment,#1959#I#2010#(Source:#BEA#NIPA)#



Substitution, Complementarity: Tasks and Technology 

	
  
Task	
  

Descrip,on 

Example	
  	
  
Occupa,ons 

Poten,al	
  Impact	
  of	
  
Computeriza,on 

Rou,ne	
  Tasks •	
  ‘Rules-­‐based’	
  
•	
  Repe//ve	
  
•	
  Procedural 

•	
  Bookkeepers	
  
•	
  Assembly	
  line	
  	
  
	
  	
  workers 

•	
  Direct	
  Subs/tu/on 

Abstract	
  Tasks •	
  Abstract	
  	
  	
  
	
  	
  problem-­‐solving	
  
•	
  Mental	
  
flexibility 

•	
  Scien/sts	
  
•	
  ADorneys	
  
•	
  Managers	
  
•	
  Doctors 

•	
  Strong	
  	
  
	
  	
  Complementarity 

Manual	
  Tasks •	
  Environmental	
  	
  
	
  	
  Adaptability	
  
•	
  Interpersonal	
  
	
  	
  Adaptability 

•	
  Truck	
  drivers	
  
•	
  Security	
  guards	
  
•	
  Flight	
  aDendants 
•	
  Home	
  health	
  aides	
  
•	
  Waiters	
  
•	
  Cleaners	
  

•	
  Limited	
  	
  
	
  	
  Complementarity	
  	
  
	
  	
  or	
  Subs/tu/on 



U.S. Job Task Input by Education Group in 1980 
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Employment  Polarization,  1979  –  2010  
Percent  Growth  in  Employment  by  Occupation	
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Changes  in  Employment  Share  by  Job  Skill  Tercile,  1993-­‐‑2006  
Comparison  of  U.S.  and  European  Union  Countries	
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Occupations with Largest Projected Numerical 
Employment Increase, 2010 – 2020 (BLS) 
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But the Luddites did have Something to Fear 

Ned  Ludd	

“Machine  Trashing”	


1812  –  1813	




Technology Anxiety: Should We Worry? 

• What	
  neoclassical	
  economic	
  theory	
  predicts	
  

a.  There	
  is	
  a	
  market-­‐clearing	
  wage	
  –	
  but	
  it	
  need	
  only	
  be	
  
weakly	
  positive	
  

b.  Labor’s	
  share	
  of	
  national	
  income	
  can	
  rise	
  or	
  fall	
  –	
  
Capital	
  can	
  directly	
  displace	
  labor	
  

c.  Rising	
  productivity	
  not	
  necessarily	
  Pareto	
  improving	
  –	
  
Raises	
  national	
  income,	
  but	
  can	
  be	
  winners	
  and	
  losers	
  



Less Educated Workers Have Seen Falling Wage, 
Falling Employment to Population Rates 
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Technology Anxiety: Is There a Cure? 

1.  Three	
  views	
  of	
  the	
  problem	
  
a.  We	
  lack	
  imagination	
  
b.  We	
  have	
  a	
  labor	
  demand	
  problem	


c.  We	
  have	
  an	
  income	
  distribution	
  problem	
  

2.  Worst	
  case	
  economic	
  scenario	
  
• Horses	
  –	
  The	
  fax	
  machines	
  of	
  the	
  pre-­‐automotive	
  era	
  

3.  Education:	
  “America’s	
  best	
  idea”	
  
•  Effective	
  for	
  raising	
  incomes	
  and	
  economic	
  mobility	
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Cross-Sectional Income Inequality and 
Intergenerational Earnings Elasticity 



Economic Mobility in the U.S.  
by Household Income Birth Quintile 

Bengali and Daly, 2013 



Education and Economic Mobility 

Haskins, 2008 

Perhaps the most dramatic example
of the importance of family background
is shown by comparing adult children
of parents in the top quintile who did
not attain a college degree with adult
children of parents in the bottom
quintile who did attain a college degree.
Children of parents in the top quintile
have a 23 percent chance of winding
up in the top quintile even though
they fail to earn a college degree. Adult
children of parents in the bottom
quintile have only a 19 percent chance
of winding up in the top quintile even
when they get a college degree. Hard
work can help students from poor
families get ahead, but children from
wealthy families nonetheless seem to
have an advantage.

Given the powerful effect of a college
education on the income of adult
children from all levels of family
income, the effects of family background
and college education could be difficult
to separate if parents with more income
are more likely to have children who
attain a college degree. Figure 7, which
is similar to many other reports in the
literature, shows that wealthier parents
are indeed more likely to have children
who attain a college degree.10 Only 
11 percent of children with parents 
in the bottom income quintile attain 
a college degree as compared with 53
percent of children with parents in
the top income quintile. These results
are consistent with the conclusion that
one way relatively wealthy parents
pass along their advantages to their
children is by ensuring that they
attend and graduate from college. 

DOES EDUCATION
INCREASE MOBILITY
SUFFICIENTLY?

The evidence shows that both
education and family background
have an impact on absolute and
relative mobility. Despite the fact 
that family background helps adult
children get ahead or stay ahead, high
educational attainment can make a
difference by boosting the fortunes of
poor children and allowing them both
to earn more than their parents and
even to surpass the income of many
of their peers from wealthier families. 
Because education has the potential 
to boost the economic mobility 
of poor children, it is important to 
ask whether the nation’s educational
systems do enough to promote
economic mobility.

When they believe the game is not
rigged, Americans generally are not
alarmed by the nation’s growing
income inequality: Americans want 

to be certain that everyone who works
hard and plays by the rules has a
decent shot at a good education and
the income mobility that will result 
in most cases. Although it would be
difficult to achieve consensus on
precisely how much economic mobility
would be ideal, most Americans would
probably agree that more mobility is
good and that it would be consistent
with American values if more children
from low-income families had a 
better chance of moving up the
economic ladder—especially through
educational achievement—than 
they do now.11

Thus, it seems fitting that at least
since the Civil War, parents, the
public, and politicians have made
great efforts to create educational
institutions that would promote
economic growth and give all children
a good chance to achieve economic
mobility. Those efforts have produced
good results: as we have seen, the
twentieth century was marked by

E C O N O M I C  M O B I L I T Y  P R O J E C T : An Initiative of The Pew Charitable Trusts

E D U C AT I O N  A N D Economic Mobility6

FIGURE 7

Source: Brookings tabulations of PSID data.
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Household Income and College Attendance:  
Baby Boomers v. Millennials  

Bailey and Dynarski, 2011 

41Wayward Sons: The Emerging Gender Gap in Labor Markets and Education
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Figure 19a: Fraction of Students Entering College, by Income Quartile and Birth Year86
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Figure 19b: Fraction of Students Completing College, by Income Quartile and Birth Year87

Source: Baily and Dynarski, 2011. Based on data from the National Longitudinal Survey of Youth, 1979 and 1997.



Household Income and College Completion:  
Baby Boomers v. Millennials  

Bailey and Dynarski, 2011 

41Wayward Sons: The Emerging Gender Gap in Labor Markets and Education
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Source: Baily and Dynarski, 2011. Based on data from the National Longitudinal Survey of Youth, 1979 and 1997.



Of course, Education Does Not Erase All  
Advantages of Family Background 

Bengali and Daly, 2013 
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