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OO MUCH — Jeremy Rifkin

* Computers displacing people: even making inroads in “urbanized driving,

‘ complex
communication” — ex.: Google’s driverless car, Watson’s Jeopardy

* Kurzweil’s The Age of Spiritual Machines: When Computers Exceed Human Intelligence” (2000)
* EXPONENTIAL GROWTH IN COMPUTING IS ON US — Computers are thousands of times better than 30 years ago

® But: computers not good at combined physical and knowledge yet, not general problem solving, 2

not at creative abilities — but exponential progress
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* Digital technolog t yportunities for individuals to use their unique and dispersed

knowledge for the benefit of the whole economy. But are there enough opportunities for all these

entrepreneurs?

® Are we running out of innovations? When businesses are based on bits instead of atoms, then each new

product adds to the set of building blocks available to the next entrepreneur instead of depleting the

stock of ideas...’



technologies. The op’rimmis'r_ic interpretation is that we have tremendous upside potential for

improvements in education.”

® THERE IS A - THIRD INDUSTRIAL REVOLUTION: COMPUTING AND INFORMATION, AND
INFORMATION DOESN’T GET USED UP
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as it is typically intendec ation a o complements labor, raises
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output in ways that Iedd —j'll yher demand for Iqbor and interacts with adjustments
in labor supply. Indeed, a key observation of the paper is that journalists and even
expert commentators tend to overstate the extent of machine substitution for human

labor and ignore the strong complementarities between automation and labor that
increase productivity, raise earnings, and augment demand for labor.”
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* Banks recognized the val e of tellers enabled by information technology, not primarily as
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checkout clerks, but as salespersons, forging relationships with customers and introducing
them to additional bank services like credit cards, loans, and investment products.

®* NOTE: Over the very long run, gains in productivity have NOT led to a shortfall of |
demand for goods and services — THESE KEEP GROWING - this is an offsetting factor




®* 1980-2010

* professional, technical, and managerial occupations—grew even more rapidly

® Skilled blue-collar occupations shrank rapidly

® clerical and sales occupations—the vulnerable “production jobs” of the information age—declined

® low-paid personal services absorbed increasing share of non-college labor.
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® In many cases, n

® Focus only on what is lost misses a central economic mechanism -
® automation affects the demand for labor by raising the value of the tasks that

workers uniquely supply.




and for skills provides insight into why the

skill premium has risen, e
® specifically, the earnings gap between college and high school graduates has more than doubled in the United States over the
past three decades.

® Third - skill premium offers insight into the evolution of inequality within a market economy,

® Highlights the social costs — and gains of upper middle class

® Clear role for public policy




GEORGETOWN UNIV. CENTER ON ED AND THE WORKFORCE -
UPCOMING JOB OPENINGS: Demand —

- High. Sch. Diploma & Less than High Sch. Diploma — 19.7m
- Some College, Assoc. Degree, College & plus Col. = 36.5m

EDUCATION LEVEL NEEDED FOR PROJECTED JOB OPENINGS, 2024

12,950,000 13,510,000
10,130,000
= - = =
High-school High-school Some Assmlate s Bachelor's Graduate
dropouts graduates college degree degree

SOURCE: Georgetowm Dnfvarsty Caater on Euct)an and the Workdorce ancasss of 1S Bureau o Laber Statklcs data

© The Chronicle of Higher Education. All rights reserved. This content is excluded from our Creative Commons license. For more information, see hitps://ocw.mit.edu/help /fag-fair-use /



https://www.nacada.ksu.edu/Portals/0/Clearinghouse/advisingissues/documents/The_Future_of_Work_2017.pdf
https://ocw.mit.edu/help/faq-fair-use/
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Source: Hamilton Project analysis of Census data Image by MIT OpenCourseWare.
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_ lacken in the early 1980s
(college gradt en 1975-1982, only starts rising again

in 2004), a logical economic consequence was an increase in the college skill

premium.

® That factor is a significant one in accounting for income inequality in the US

12

® Public policy response: Up-skilling
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Internet and personal computing).

® Licklider saw computing on a human-computer continuum, a “man-machine symbiosis”
13

where both sides together optimize a greatly improved combined performance,

which indeed has been the overall history in this sector to date..
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®* People get inside the robots ‘the robots are extensions of themselves, they are on

site with the robots, as though they were the robots and the robots extensions of

themselves —

® that is the UAV /drone story, the undersea exploration story, the space story — it will

be the driverless car story
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sleep in the trunk

®* Note: A chessmaster and a computer always beat either a

person or a computer in chess — it will be a symbiosis
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® 2015 - concern is - Al , ning, obotics mix — threatening

® Economist John Maynard Keynes - “Thus we have been expressly evolved by nature—

with all our impulses and deepest instincts—for the purpose of solving the economic

problem. If the economic problem is solved, making will be deprived of its traditional

16
purpose.” Will the economy ever achieve high enough productivity level to cut work

hours? No sign of this yet — US average workweek is 47 hours.



BONVILLIAN AND SINGER — FUTURE OF WORK
CHAPTER @, CON'T

® Backdrop: significant work disruption — 1/3 of manufacturing jobs lost, 2000-10

®* Median income of those without high school diploma down 20% between 1990-201 3;
median income of those with high school diploma or some college down 13%

® Bar bell problem: thriving upper middle class with significantly growing incomes, thinning
middle being shunted to lower paid lower end services sector

®* Great majority of jobs created since end of the 2007-08 recession went to college
grads

® Brynjolfsson and McAfee led the tech displacement concern: growth of IT advances
unparalleled and unprecedented; software has near zero marginal cost for expansion; mix
of Al, machine learning, robotics will disrupt work
® Martin Ford: “winner take all distribution” — tendency of software toward monopoly, and
* “computers do more than they are programmed for” — deep learning

17
® lower end pushed out
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‘specific negative activity), carbon tax, and

taxes on economic rents, on land or superstars, ameliorate the problem.

® Over the long run, they advocate for a negative income tax, as the best way to guarantee a

basic income while maintaining an incentive for work.

® [Note: these taxes: politically unlikely]
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were doing much

®* Found in 22 OECD nq’rior_1$, 6 to 12% of ibs_los'r IT = US was 10% over expended period — manageable

®* Note: we're in a period of low productivity and low capital investment —
® no sign of a ramp-up to widespread automation — yet [note: Pratt/Leonard driverless car ex.]

19
®* Nauna Hejlund, VP Danish Conf. of Trade Unions:

®* “ New technology is not the enemy of workers, old technology is.” (201 6)
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* instead of supply creating vn demand, demand is unable to create sufficient supply

® Calls for fiscal stimulus

®* Overall — US has: low productivity, low capital investment, low growth rate, growing inequality, declining middle

class —

21

®* unemployment is below 5%, but structural unemployment, sizable part of workforce not in the

economy
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y expect to see low or no gains,

in technological advancement?

ave already picked the low hanging fruit of technological
development and there are only limited advances ahead - controversial

®* How to fix this: Gordon says fixing societal “headwinds” is best option for improving growth:

23
educational attainment, income inequality, changing demographics, government debt, and

social breakdown.
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fixes a lot of problemsfém this won’t do that

® ALTERNATIVE — Invest in “Innovation Infrastructure”

® Advanced manufacturing is a good example — helps in employment

®* Applied R&D in key areas of technology advanced - energy



COURSE WRAP-UP:
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o CLASS 384 - Mfg. as . innovation /production

® CLASS 5: Innovation at the Institutional Level
®* How does the R and D and Prototyping handoff occur?
® US system - V. Bush split R and D
® Basic Research was federal science agency task; industry had the later stages

® CLASS 6: Result: Valley of Death between R and D




CLASS WRAP-UF, CON'T --
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*CLASS 10: Encmmm Technology:
. Ilgg gllpallenge of innevation within an established, complex Legacy
* Have to look at Front End and Back End of innovation system

® Fill gaps in innovation institutions 26
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CLASS WRAP-UP, CON'T
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. Autor - but "co ientarity” — higher skills req’d but automation complements worlk
and emploment - goods services expand and autemations fills this, but expands

work too I
® Auter — economy reguires upskilling - inequality tied to policy failures in upskilling
® Mindell — robotics: will be human/machine symbiosis — like computing

® Bonvillian and Singer — jobless future is not upon us, have time, need to resolve Xecular
stagnation, and technology advances could play big role
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