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Attitudes Towards Automation:
Past, Present and Future
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A Brief History of Progress
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Modern humans first emerged about
100,000 years ago. For the next 99,800
years or so, nothing happened [...] Then—
just a couple of hundred years ago—
people started getting richer. And richer
and richer still.

— Steven Landsburg (2007)
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A Tale of Two Industrial Revolutions
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Since the Industrial Revolution, mechanization has been
controversial. Machines pushed up productivity, raising incomes per
capita. But they threatened to put people out of work, to lower their

wages and to divert all the gains from growth to the owners of
businesses. [...] Now, it is robots that threaten work, wages and
equality. [...] There have been long periods of economic history in
which things did not work out well, and we must wonder whether we
are in another. [...] The Luddites and other opponents of
mechanization are often portrayed as irrational enemies of progress,
but they were not the people set to benefit from the new machinery,
so their opposition makes sense.

—Robert C. Allen
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Augmenting technologies — telescope, typewriter, CAD
« Rising wages, labour share of income, and employment
Replacing technologies — power loom, tractor, robots

« Reduction in wages, labour share of income, and employment

The Simple Idea

Attitudes towards technological progress depend on:

* The race between tasks replacement and new task creation
* Adjustment costs
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British Industrial Revolution
Second Industrial Revolution
Computer Revolutions

Robots, Al and the future
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“Even in the present day [...] it is found to be nearly impossible to convert
persons past the age of puberty [...] into useful factory hands.”

— Andrew Ure (1835)
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Earnings of a spinner relative to a building labourer
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Earnings of a handloomweaver relative to a building laboure
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What changed?

During the early Industrial Revolution, the share
of children—under 14 years of age—rapidly
expanded and reached about half of the
workforce employed in textiles, and a third of
coal mining workers up until the 1830s (Tuttle
1999; Humphries (2003).

The Factor Acts of 1833 and 1844 served to
improve children's working conditions

The more widespread adoption of steam power
from the 1830s onwards (Crafts 2004)

Peter Gaskell already observed this tendency in
the 1830s, asserting that:

“since steam-weaving became so general as to
supersede the hand-loom, the number of adults
engaged in the mills have been progressively
advancing; inasmuch that very young children
are no longer competent to take charge of a
steam-/loom.”
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The race between technology and education  [9XORD

Acemoglu and Restrepo (2018):

“The importance of these new tasks is well
illustrated by the technological and
organizational changes during the Second
Industrial Revolution, which [...] the creation
of new labor-intensive tasks. These tasks
generated jobs for a new class of engineers,
machinists, repairmen, conductors, back-
office workers and managers involved with
the introduction and operation of new
technologies”
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Occupations that disappeared — a few examples NUSETIN
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The composition of the U.S. workforce, 1870-  |yam
2015 SCHOOL

1870 1900 1940 1980 2015

Farmers and Farm labours (1) 459 337 173 2.2 1.0
Blue collar Total 33.5 380 387 31.1 215
Craft Workers (2) 114 114 115 120 8.4
Operatives (3) 127 139 18.0 14.7 8.9
Labours (4) 94 127 92 43 1.3
White collar Total 126 183 281 389 37.3
Clerical Workers (5) 1.1 3.8 104 19.2 155
Sales Workers (6) 2.3 3.6 6.2 6.7 6.2
Domestice Service Workers — (7) 7.8 7.6 1.4 0.6 0.0
Other Service Workers (8) 1.4 3.2 7.1 123 156
Managers and Professionals  Total 8.0 10.0 151 278 40.1
Managers and Propretors (9) 5.0 5.9 79 104 147
Professionals (10) 3.0 1.1 71 175 254

Source: Frey (2018)
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Real, Composition-Adjusted Log Weekly Wages for Full-Time Full-Year Workers
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Why Americans are not working

Lack of good jobs available

Family responsibilities

Lack of education or sKills
necessary for the jobs available

Jobs being replaced by technology

You don’t need the income

Jobs going overseas

Health problems or disability

Discrimination
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Note: KaiserFamilyFoundation/NewYork Times/CBS News survey based on interviews with
1,002 respondents between the ages of 25 and 54 who are currently not employed either full-

time or part-time.
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Change in Census employment from 1990 to 2007

Exposure to robots from 1993 to 2007

Source: Acemoglu & Restrepo (2017)



When jobs disappear BRI
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The  consequences of  high
neighborhood joblessness are more
devastating than those of high
neighborhood poverty. A
neighborhood in which people are
poor but employed is different from
a neighborhood in which people are
poor and jobless. Many of today’s
problems in the inner-city ghettos—
crime, family dissolution, welfare,
low levels of social organization,
and so on—are fundamentally a
consequence of the disappearance
of work.

WHEN WORK

The World of the New Urban Poor

WILLIAM JULIUS WILSON

“Wilson's masterwork . the agenda for the nation in the generation ahead.”

—Senator Daniel Patrick Moynihan
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(a) Changes in the Republican two-party vote share (b) Changes in the exposure to robots

Source: Frey et al. (2018)
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Human computers Electronic computers Machine learning algorithms
performing mathematical performing routine tasks: performing non-routine tasks:
calculations
"The human computer is * Calculation - Medical diagnostics
supposed to be following * Repetitive customer - Document review
fixed rules; he has no Service « Translation
authority to deviate from - Picking or sorting « Driving
them in any detail." * Repetitive assembly

(Turing, 1950)

Google

Translate

Break through language barriers.




Predicting the Future of Employment

In The Corporation: Will It Be Managed by
Machines?, Herbert Simon quite accurately predicted
the future of work:

“There will be a few vestigial “workmen”—probably a
smaller part of the total labor force than today—who will
be part of in-line production, primarily doing tasks
requiring relatively flexible eye-brain-hand coordination.”

We can conjecture that by 1985, the departments of a
company concerned with major clerical functions—
accounting, processing of customers’ orders, inventory
and production control, purchasing and the like—wiill
have reached an even higher level of automation than
most factories.”

“[...] a larger fraction of members than at present will be
engaged in occupations where “personal service”
involving face-to-face human interaction is an important
part of the job. | am confident of stating this conclusion;
far less confident in conjecturing what these occupations
will be”
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The Shape of
Automation
Herbert A. Simon
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Predicting the Future of Employment

Another BLS case study, carried out in 1960, also
found that automation overwhelmingly concerned

routine jobs:

“A little over 80 percent of the employees affected by the change
were in routine jobs involving posting, checking, and maintaining
records; filing; computing; or tabulating, keypunch, and related
machine operations. The rest were mainly in administrative,
supervisory, and accounting work. Only a little over 4 percent were
engaged in correspondence, stenographic, and secretarial jobs,

l.e., the less routine clerical jobs.”
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Creativity

Perception and
manipulation




Employment

Management, Business, and Financial

I Computer, Engineering, and Science OXFORD
Education, Legal, Community Service, Arts, and Media MARTIN
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Motes High risk = more than 70% prebability of automation; risk of significant change - between 50 and 70% probability,
Source QECD [2018), Survey of Adult Skills [PIAAC) 2012, 2015,

Source: OECD (2018)



The fate of the horse
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“If horses coﬁki have joined the
Democratic partyxand voted, what
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Attitudes towards automation OXFORD
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Should be limits on number of jobs
businesses can replace with

machines, even if they are better and
cheaper than humans

B Businesses are justified in replacing
human workers if machines can do a
R8% better job at lower cost

Mo answer

Source: Pew Research Center (2017)
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