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THE THIRD

INDUSTRIAL
REVOLUTION
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- Jeremy Rifkin, ‘The third industrial revolution(2011)'2| A+

HOW LATERAL POWER IS TRANSFORMING ENERGY,
THE ECONOMY, AND THE WORLD

g A e \ /7 JEREMYRI‘FKIN
st nd rd’
1760s 1860s 1990s
« Steam and coal « Electrification, comms, oil,

= Internet, molecular biology,

« Railways combustion engine renewable energy sources
« Factories « New materials « Super information highways
« Printing press— + Highways, automobiles « Smart “everything"
mass education « Mass production
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ZX . Jeremy Rifkin, “The Third Industrial Revolution: How Lateral Power Is Transforming Energy, the Economy, and World" (September 2011),
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How Technology Is Destroying Jobs, MIT Technology Review, 2013.6
http://www.technologyreview.com/featuredstory/515926/how-technology-is-destroying-jobs/
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Decoupling Productivity and | Employment

Digital technologies have boosted productivity in the United States without also spurring the
expected job growth, argue Erik Brynjolfsson and Andrew McAfee. A result of this decoupling is that
while gross domestic product (GDP) has risen, median income has not, and inequality has grown.

500 | © U.S. productivity and employment

Beginning in 2000, a widening gap between praductivity and private
employment showed up in federal labor statistics (indexed: 1947 = 100).

@ Productivity
Employment Smaller gaps between
productivity and
employment have been

seen before.

100

Job growth suddenly
siowed in 2000, while pro-
ductivity remained robust.

AN

1947 1957 1967 1977 1987

T T 1
1997 2007 2013

© Qutput per employed person in manufacturing
In leading advanced manufacturing countries, output per worker has grown
impressively as factories have become more automated (indexed: 2002 = 100)
O US @ Germany O Japan

1970 1980 1980 2000 2001

© U.S. GDP per capita and household income
‘While the nation’s total output has generally grown over the last 25 years, the
median household income has been nearly stagnant (indexed: 1975 = 100).

200 @ GDP

Household income

100 I

T T T T T T 1
1975 1980 1985 1990 1995 2000

2005 2010

Industrial robots
sold in the last
two years

320k
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© Automation in services
has a dramatic effect
Making service work more efficient has
an outsize impact on productivity figures
because the sector is solarge.

@ Agriculture
QO Industry
O Services

Services
account for
four-fifths of
US. GDP.

28



MIT 4 X| 2 Xt David
Autor2| 70| (=™
1980~2005 7|Zt0]| S4H=

o = o | A
= 18 H[E1 dads

= 0f RXOf I BH X}

— — — — WheretheJobsAreGoing — — — —

There is plenty of evidence that technological advances are affecting what jobs are in demand. High-
skill positions that often take advantage of computers are growing, as are low-skill jobs doing work,
such as home health care, that is difficult to automate. Many mid-skill jobs, however, are disappearing.

©U.S. job growth
by decade

The percentage change

in nonfarm employment
through the last seven
decades illustrates just

1940s 19505 1960s 1970s

37.7% 245% 31.3% 274%

1980s 19905

20.2%  19.8% \

how dismal job prospects 2%

have been since 2000. ‘.-0-0%
[

© Manufacturing © Hollowing out the middle @ The mix of jobs

employrnent Research by MIT economist David Autor shows that between The fastest-growing jobs in the US.

Employment in manufac-
turing now accounts for
only ane in 10 jobs in the
United States. Germany,
a manufacturing power-
house, has fared some-
what better.

o

IE

b o
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GERMANY  USA
German manu-
facturing still

supplies one in

five jobs, despite
a high level of m
automation.
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1980 and 2005, the middle class suffered both in share of jobs
and in wage growth. The top chart shows share of employment
held by workers of different skill levels; the bottom shows
changes in wages.

‘E 4% CHANGES IN EMPLOYMENT BY SKILL
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han CHANGES IN HOURLY WAGES BY SKILL

25%
20%
15% =
10%: <
5% T T T T T
0 20 4 60 80

Skill percentile

Change in real logarithm of hourly wage

from 2000 to 2010 reflect the demand

for highly technical skills and those

lower-skill jobs that are hard to auto-
mate. Highly routine jobs are especially

vulnerable to automation.

FASTEST-GROWING JOBS
(D Software engineers-applications
@ Computer support workers
(@) Software engineers-systems
@ Network administrators

® Network systems analysts
Desktop publishers

@ Database administrators
Personal and home care aides
@ Computer systems analysts
Medical assistants

@ VULNERABLE JOBS?

(1) Butchers

(@ Secretaries and stenographers
@ Payroll clerks

& Bank tellers

& File clerks

(8) Cashiers

@ Typists

Pharmacists

® Bookkeepers

Postal clerks
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Tyler Cowen, Average is Over, 2013
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CIVILIAN LABOR FORCE PARTICIPATION RATE (CIVPART)
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percent

MNote: Shaded areas indicate US recessions.

Source: US Department of Labor: Bureau of Labor Statistics

© Federal Reserve Bank of Saint Louis (Redrawn by Daniel Lagin)
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[1, 2Kt & 3—.%‘% B 13S0 U 2= H22= = MFUA 8|S =
2{Lf I:| ANEdAH2 2N 2EH A A The first two industrial revolutlons
inflicted plenty of pain but ultimately benefited everyone. The digital one may
prove far more divisive.

. Mo &3

[ A= 7| =0| Si-d= A 150 O.:I —’F—’é—% =c| 1 =8/HmE LAt
LE/AE 2FOA Z8). 2Lt X 2ol HY[E2 MsUe =Xt B A= 07
OF 5| B8 O| = O} In the past new technologies have usually raised wages by
boosting productivity, with the gains being split between skilled and less-
skilled workers, and between owners of capital, workers and consumers. Now
technology is empowering talented individuals as never before and opening up
yawning gaps between the earnings of the skilled and the unskilled, capital-
owners and labour.
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Dr Thomas Frey

2 Billion Jobs to Disappaer by 2030!
Driverless Cars, Teacherless Schools, and Printable Houses:
We're in for a Wild Ride
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o Millions =_
‘£ + MOOCs
Students

A Massive Open Online Course (MOOC) is typically a free
web class designed for large-scale participation.

MOOC s rising

Over little more than a year, Coursera in Mountain View, California — the largest of three companies developing and hosting

massive open online courses (MOOCs) — has introduced 328 different courses from 62 universities in 17 countries (left). The

platform’s 2.9 million registered users come from more than 220 countries (centre). And courses span subjects as diverse as
pre-calculus, equine nutrition and introductory jazz improvisation (right).

Supply and demand Student origins Courses offered
—— Number of courses 6% Mathematics .
available on the platform 27.7% United States | 30% Science
—J 13% Business
= Number of user accounts
on the platform (millions) 8.8% India ; ‘
5.1% Brazil
| 4.4% United Kingdom
2(5)8 ) 2 4% Spain
250 /. 5
200 - M - I 3.6% Canada
150 5 2.3% Australia
100 2.2% Russia
50 - & =
38 3 . 8'5 41.9% Rest of world |
23% Information 28% Arts and
February 2012 March 2013 technology humanities
I Scrolling for scrolls 2]
Online MOOCs* provided by edX'
Student statistics, 2012-13 academic year Previous education level attained, %
Country/ Number Male/Female Median Secondary Bachelors  Post-graduate
region enrolled, % age or below degree degree
of origin 000 0 50 100 0 20 40 60 80 100
United States (D) 3
Europe @ 28
India (60) 23
Other Asia (60) 25
Africa @33 27
Latin America ~ @ 32 26
° ® 39
Source: edX *Massive open online course  THarvard University and Massachusetts Institute of Technology



