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THE FUTURE OF
EMPLOYMENT

Carl Benedikt Frey

Management, Business, and Financial
I Compuier, Engineering, and Science

Education, Legal, Community Service, Ars, and Media

I Healthcare Practitioners and Technical
Service

I Sales and Relaved
Office and Administrtive Support

I Farming, Fishing, and Forestry
Construction and Extraction

I [nstallation, Maintenance, and Repair
Production

I Transponation and Material Moving

— Low — +—— Medium —+ = High — /
4 E 19%, Emy 47% Employment

13% Employ

0.2 04 L6 (2]

Probability of Computerisation

NRC

Denk aan de
caissiere als je
robots bejubelt

EU promoot robotica, terwijl 70 procent van de
bevolking vreest dat robots banen wegnemen. Neem
die zorg serieus, aldus Rinie van Est.

Door RINIEVANEST 14 JULI 2014

achines worden almaar slimmer,
M handiger, taliger en beter in het

herkennen van mensen en dingen.
Robotdeskundigen verwachten dat machines op
termijn zelfs creatief en sociaal worden. Denk
aan robot Zora die gymles geeft aan bejaarden,
computerprogramma’s die Mozart-achtige
composities maken en zelfsturende auto’s.

We leven in “The Second Machine Age’, zoals
onderzoekers Erik Brynjolfsson en Andrew
McAfee dit tijdperk typeren in hun gelijknamige
boek. Bij het eerste machinetijdperk (de
industriéle revolutie) ging het om machines die
spierkracht leveren. In de informatierevolutie
gaat het om machines die voor denkkracht
zorgen. Wat betekent dat voor arbeid?

Frofiel 8

Asscher waarschuwt:
‘extreme
ongelijkheid’ door
robotisering

29 SEPTEMBER 2014

inister LodewijkAsscher (Sociale Zaken, PvdA) omarmt de robotisering,
M maar waarschuwt voor de extreme ongelijkheid die daarvan het gevolg

kan zijn.

Op een congres dat zijn ministerie vandaag over dit onderwerp organiseert, zegt
Asscher dat de digitale ontwikkeling ,,op een keerpunt is beland” en de ,,vergaande
effecten nu pas goed zichtbaar worden®. De technologische ontwikkelingen raken
volgens hem vooral aan de inkomens en werkgelegenheid aan de ‘onderkant’ en van
de ‘middenklasse’.

Tegelijkertijd ziet Asscher de robotisering als een grote kans. Nederland moet er met
zijn open en ontwikkelde economie juist van profiteren, vindt hij. ,,We kunnen geen
robotvrij eiland worden in Europa. Technologische vooruitgang zorgt voor meer
welvaart, meer veiligheid en een hogere levensverwachting.”

FIGURE I11. The distribution of BLS 2010 occupational employment over the probability of
computerisation, along with the share in low, medium and high probability categories. Note
that the 1otal area under all curves is equal 10 10tal US employment.
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Standing Committee for Social Affairs and
Employment

What current scientific knowledge is there on the
impact of technological development on January Request of the Parliament

?
employment . February4 Advisory committee with

MPs: Discussion research

Related subquestions: proposal

1. Whatis the influence of technological sl Advisory committee with
developments (mechanization, automation, and MPs: Discussion first draft
so on) on employment in the past? version

2. What is the potential impact of technological May 20 Advisory committee:
development on future employment? Discussing final draft version

3. What is the scope for responding, via policy, to  June18 Publication "Y}’Ofking on the
future effects on employment, for example by robot society

means of education and training? Sept 7 Parliamentary meeting



First and second machine age

1. Steam machine
(1820-1870)

2. Electric machine
and combustion
engine (1870-
1980)

3. Computer (from
1980)

'I'H‘E FIRS'I' MACHINE AGE:%

MACHINE TOOK OVER HANDCRAETSHIP

SECOND MACHINE AGE

MACHINE TAKES OVER THINKING
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ARaap fn U.S. Robotics
From Internet to Robotics

2013 Edition

Then port outlines progress
of ¢ b tics over the last five

years and idenliﬁes goals for the

next decade.






An 18th-century pin factory

(Encyclopédie eds. Denis Diderot and Jean le Rond d’Alembert, 1751-1772)




Adam Smith (1723-1790)

—

e WEALTH
or INATIONS

ADAM SMITH

— —

“A small pin-factory where ten workers,
each specializing in a different aspect of
the work [18 steps], could produce over
48,000 pins a day, whereas if each of these
ten had made the entire pin on his own,
they might not have made even one pin a
day, and certainly not more than 20.”




Key ideas of Adam Smith
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Tie VWIEAI TH * The division of labour drives

. mechanisation and not vice
or INATIONS versa

ADAM SMITH

* The division of labour spurs
1 invention and not vice versa

e Conclusion: First to reorganize a
certain social practice before
technology can fit in and take
over some human activities




From mechanical to digital Taylorism

FIRST MACHINE AGE SECOND MACHINE AGE
RATIONALIZATION OF PHYSICAL LABOUR RATIONALIZATION OF COGNITIVE LABOUR

Internet boosts internationaliza-
tion and platformization of labour

1 995 Digitization value chains: “The world
as one big efficient (smart) machine’

Factory-wise and artisan
production of luxury goods

1800 The factory as a place where
craftsmen work with generic machines efficient machine

Mass production through assem- Comp enables ion of
bly line labour in large factories LI services

Mechanization: factory as a big Digitization of physical and cognitive
1910 1980 labaur: integration of digital and
human labour
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of mass production within the

Rationalisation of
production and
service sector

Automation of
cognitive taks

Internationalisation
Flexibilisation
Platformisation

Rise of virtual
network
organisation



Lessons from the past

* Role government is pivotal
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 Societal integration
* Regulate new practices
e Counteract excesses
e Distribute prosperity




Two dominant visions on technology and labour:
More or fewer jobs

e . What is known

Technological

Groater within science about:

labour productivity

Social economic, political
and institutional context

* IT revolution and

5 productivity?
| hrinking Less |
market emplovment
e Y e |« ITand loss /
g purchasing power creation of jobs?
I'f.-h:lre — 4,
jobs

* IT and prosperity?

Cheaper
products

\ Higher
\\ consumption /

Market growth




Impact IT on (labour) productivity

e Over the past two decades IT has made an important contribution
to productivity growth

e Impact automation and robotisation

* Traditional consensus among economists
* Technological growth in the very short term comes at the expense of jobs

* Provides new jobs realatively swiftly, within one or two years, via ‘second-order’
effects

* This consensus has started to crumble since 2010
» Scientific observations concerning employment creation

* Changing perspectives on the underlying economic dynamics (cf. various ‘diagnoses’ by
Gordon, Brynjolfsson & McAfee. Krugman, Summers, Rifkin)



IT and the loss/creation of jobs

* Job polarisation since 1980s
 Demand for highly skilled and low-skilled work is rising
e Demand for medium-skilled work has declined

* Digital Taylorism
e Rethinking of work processes and being able to split work into subtasks that
can be outsourced, offshored , or automated

e Globalization and offshoring
e Automation of cognitive routine work

 All levels of education and training may be affected by automation



IT and prosperity

 Differing effects
* Highly-skilled people: mainly fabourable for highly-skilled people
* Low-skilled people: relatively neutral for location-bound work

 Middle-class jobs: exerts pressure in both industry and the service sector, in
particular when offshoring is possible

* Flexibilization and platformization are prompting a debate
e Quality of work

* Job security and protection
* ‘Happy workers’ versus forced to be self-employed



Working on the robot society

* ‘Robot society’ as a positive prospect

 Socially responsible innovation
e Stimulation
e Regulation

e Education and training

* Creating opportunities / v Z .hs.gﬁtiimm :c.i ;.é/%{g{@ /
fd%ea s | etween E:C/// ?}ﬁ/;—-’//

e Offering protection
e Regulating platforms




Brigitte van der Burg:
“[R]eport constitutes a shared fund of knowledge”

“The present report by the Rathenau
Instituut provides the insights requested. It
thus constitutes a shared fund of
knowledge on the basis of which everyone
can, from his or her conception of society
and political perspective, weigh up the
opportunities and risks that technological
developments may present for employment
and economic growth”

Brigitte van der Burg: Chair of the House of Representatives’ Committee for Social Affairs and Employment



Robot society in the making
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Internet boosts internationaliza-
From tion and platformization of labour

1995

Digitization value chains: "The world
as one big efficient (smart) machine’

Beyond the “business-as-usual”
or “end-of-work” debate

carefree
spare
time

market lies
at your
feet

Will highly
skilled cognitive
labour also be
automated?

Machines
offer new
possibilities

Doing
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are good
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Second machine age

Optimization of global value chains through
offshoring of un-, medium and high skilled labour,
reshoring highly automated production, and
on-demand crowd sourcing of cognitive labour.
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Link to publication
https://www.rathenau.nl/nl/node/766

hanks for your attention

Automation from 'If.oue to War

Lamber Royakkers
Rinie van Est

Rinie van Est

g.vanest@rathenau.nl



