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INSIDE: A 14-PAGE SPECIAL REPORT ON TECH STARTUPS

If the French ran America
Th € China cracks down on microblogs

E COnNnom i S t New opportunities for organised crime

Regulators go soft on Europe’s banks

JANGARY §47e- 24T 04 Teondedyrcom Google and the internet of things

Coming to an office o

nearyou... e o *

b\ What today’s
& " technology will do to
' ey tomorrow's jobs

The kind of things that
are easy to teach are
now easy to automate,
digitize or outsource
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e Routine cognitive

Nonroutine analytic

Nonroutine interpersonal
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Augmented Reality

. Bar/Ristoranti 500m

Caffé Federale

Menu Mostra Navigazione

Bar Vanini
Menu Mostra  Navigazione

Bar Argentino

Menu Mostra Navigarione 8




Scale without mass

Google 1m $ / employee

120 kS / employee
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The Race between Technology and Ec’lucation
I Prosperity
I ’¢'
Digital revolution,,'r’

"4'

Sogtal p-ajn

Industrial revolution

Universal
public schooling

Inspired by “The race between t
echnology and education”
Pr. Goldin & Katz (Harvard)

Education



Some premises

Technology substitutes workers in the
performance of some tasks (routine ones)
but also complements workers.

Skills are multidimensionail; skills evolve with
experience and with technology.



TWO EFFECTS OF DIGITALISATION

Non routine tasks




TWO EFFECTS OF DIGITALISATION

Non routine tasks,

: High use of ICT

_______________

|
I Routine tasks,

: High use of ICT




SURVEY OF ADULT SKILLS

FROM INFORMATION ON TASKS PERFORMED ON THE JOB

Nlelg!
roufine
intensity
iIncreases

ICT intensity
increases

Higher
degree of
freedom
at work

More tasks
performed
with ICT

Non-routine intensity
indicator

[Marcolin, Miroudot and
Squicciarini, 2016]

ICT intensity, task-based skills
indicator

[Grundke et al., 2017; Skills
Outlook 2017]



OCCUPATIONS
ARE MORE
IMPORTANT



DIFFERS SUBSTANTIALLY

Non-routine intensity
1

MEDIAN DIGITAL EXPOSURE INDICATORS

Managers

(<

0.8 e ‘Skilled agricultural Workers

® Technicians e o
Professionals
(0
Craft workers Service workers Clerks
Q@
0.6
Elementary workers
@ O
Plant and machine operators
0.4
0 0.2 0.4 0.6 0.8

Source: Survey of Adult Skills (2012, 2015)

1
ICT intensity



LIMITED IMPACT OR MILD SUBSTITUTION STRONGLY AFFECTED BY STRONGLY AFFECTED
AND COMPLEMENTARY EFFECTS ICT DEVELOPMENT BY AUTOMATION
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Source: Survey of Adult Skills (2012, 2015)



WHAT DOES DIGITALISATION CHANGE
FOR WORKERS ON THE JOB




AND

INCREASE COGNITIVE SKILL USE

EXPECTED EFFECT OF INCREASE FROM 25™ TO 75™ PCTILE OF DIGITAL EXPOSURE
ON COGNITIVE SKILL INTENSITY
0.6

ICT INTENSITY

NON-ROUTINE
INTENSITY

Reading at work Writing at work Numeracy at work
Source: Survey of Adult Skills (2012, 2015)



AND

INCREASE TASK CONTENT VARIETY

EXPECTED EFFECT OF INCREASE FROM 25™ TO 75™ PCTILE OF DIGITAL EXPOSURE
ON TASK INTENSITY

0.6
L NON-ROUTINE
INTENSITY
ICT INTENSITY

Management and Communication Accounting and Marketing STEM
Source: Survey of Adult Skills (2012, 2015)



SKILLS
DEVELOP
WITH
EXPERIENCE

DOES
DIGITALISATION
ENABLE SKILL
DEVELOPMENT?




IMPROVE

Expected problem
solving skills

290
.::::n.0.'0o...0.0..o.oQlo...coo.-...C0.00o.o..ooco..oQI.....oo.nOOIOloo.lo.o...0...o..I..oo...o..o.oo..oo.o....
........... most digital workplace
280 e -
........... & less digital workplace
20 L e
L L e
250 1 1 1 1 J
0 2 4 6 8 10

Years since leaving education
Source: Survey of Adult Skills (2012, 2015)



AND

ENHANCE FORMS OF LEARNING

EXPECTED EFFECT OF INCREASE FROM 25™ TO 75™ PCTILE OF DIGITAL EXPOSURE
ON PROBABILITY OF LEARNING AT LEAST ONCE A WEEK

0.6
0.4
. ICT INTENSITY
NON-ROUTINE
INTENSITY r
0 .
Learning from co-workers Learning by doing Keeping up to date

Source: Survey of Adult Skills (2012, 2015)



ARE PREPARED
FOR THIS TECHNOLOGICAL
CHANGE?



Skills to manage complex digital information

B Level2 W Level3 WLevel 2 B Level 3
Young adults (16-24 year-olds) Older aWSS-GS year-olds)

Singapore

Korea S I

Finland

Sweden

Netherlands

Flanders (Belgium)

Norway

Czech Republic

Germany

New Zealand

Canada

Australia

Austria

Denmark

Estonia

Slovenia

OECD average

Japan

Northern Ireland (UK)

England (UK)

Slovak Republic

Ireland

Russian Federation
Poland

United States % %

Israel s —

Lithuania

Chile

Greece

Turkey

100 80 60 40 20 0 20 40



MORE AT RISK

SHARE OF AGE GROUP LACKING BASIC SKILLS (%)
25 0 45 0 65

Chile

Turkey
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Israel
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United States
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Canada
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Germany

Poland
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Literacy skills in younger and older generations 55-65 to 16-24 years

Average 55-65

Average 16-24

[N}
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year-olds
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New
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Singapor!
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Germany

180

200 220 240

260
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ARE
LIKELY TO BE

TO
DIGITALISATION




DIFFER IN THEIR

Sthpcile 25" pcile median  mean 75" pctile 95 pctile

i \ 2% \ 2\
Finland perfect
Noway | diversification
Sweden
Denmark
Japan
New Zealand
Germany
Estonia
Austria
Singapore
Flanders (Belgium)
Czech Republic
Netherlands
Australia
England/N. Ireland (UK)
United States
Canada
Slovenia
France
Poland
Israel
Korea
Ireland
Slovak Republic
Italy
Spain
Chile
Lithuania
Turkey
Russian Federation
Greece

Strong
specialisation

vl

i

0.44 0.45 0.46 0.47 0.48 0.49 0.50 0.51
N

Source: Survey of Adult Skills (2012, 2015) Increased worker specialisation
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WHAT ROLE
CAN

PLAY?




60

40

20

Upper secondary or

IN

SHARE OF 25-34 BY EDUCATION LEVEL (%)

post-secondary non-

tertiary
O e e _
----------- O oL
---------- O oL
___________________ ._._-.8
________ o--"”-__-—___-
______ o--""-——_-__-
Tertiary ____------""""
S
Below upper ~ T T m===aaa__ Ommmm e
--------- O e
secondary T e e e e L oo
2000 2005 2010 2015 2016

Source: Education at a Glance 2017, Table A1.2 (OECD, 2017)
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WORKERS
TEND BE TO

SPECIALISATION OF WORKERS BY EDUCATION LEVEL
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THE BUILDING
BLOCKS OF




o
%%
o
World of
work Access to training to
develop specific skills,
P and to keep up to date
[ J
VET and
higher ) )
education Public and private
Development of advanced . . . .
skills — labour market skills — Institutions, social
ore social and emotional skills
Initial P partners, local
BEETIED governments, various

Development of solid skills .
mixes, readiness fo learn, actors to coordinate

capacity to learn from online
sources







OTHER HIGH-SKILLED WORKERS

INTENSITY OF ICT USE AT WORK FOR TEACHERS AND EMPLOYED TERTIARY EDUCATED WORKERS

100
other high-skilled
workers
80 \/
Q 0 7 Q e 80
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40
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20
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Source: Survey of Adult Skills (2012, 2015)



TEACHERS" AND EMPLOYED TERTIARY EDUCATED WORKERS' PROBLEM SOLVING IN
TECHNOLOGY-RICH ENVIRONMENT PROFICIENCY

== teachers

™ on-teachers

High levels of proficiency

(Level 2 or 3)

9 100

80

[
o
»H
o
N
o
o

Australia

England/N. Ireland (UK)

Sweden
Finland

New Zealand
Netherlands
Norway
Canada

Japan

Czech Republic
Flanders (
Singapore
United Stat
Germany
Denmark
Korea

Austria
Slovenia
Ireland

Greece
Russian Federation
Chile

Poland

Slovak Republic
Turkey

Estonia

Israel

Lithuania

Low levels of proficiency
(below level 1)

o
N
o

40 60 80 100

% Source: Survey of Adult Skills (2012, 2015)



MORE LIKELY NEED TRAINING

SHARE REPORTING NEEDING FURTHER TRAINING FOR THEIR JOB (%)
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Source: Survey of Adult Skills (2012, 2015)



“
If | am more innovative in my teaching
| will be rewarded (country average)



WORKERS

AT VARIOUS STAGES OF
LIFE




50

40

30

20

10

RAISES

SHARE OF WORKERS REPORTING NEEDING FURTHER TRAINING FOR THEIR JOB BY EDUCATION LEVEL

(%)
highly digital
enviropmen’r ‘ A A
poorly digital

GIIViIUHIIIEIﬁ

Lower secondary or less

Upper secondary

Post-secondary, non-
tertiary

Tertiary — professional
degree

Tertiary — bachelor degree Tertiary — master / research
degree

Source: Survey of Adult Skills (2012, 2015)



SHARE OF WORKERS WHO PARTICIPATED IN ON-THE-JOB TRAINING IN THE PREVIOUS YEAR
BY EDUCATION LEVEL (%)
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The digital tfransformation expands and diversifies education, training
and learning opportunities.

The certification of skills becomes increasingly important. employers
need clear signals on workers’ skills.



Mean literacy proficiency and distribution of
literacy scores, by educational attainment 25th 75t

Mean

peEcentiIe perc;ntile

ns don’t always
al skills

Level 1 and below

College

High school

Lower than high
school

100 125 150 175 200 225 250 275 300 325 350 375 400 Score

45



Literacy proficiency by level
of educational attainment (25-34 year olds):

Less than upper secondary Upper secondary Tertiary
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EDUCATION

DISPERSION IN UNOBSERVABLE COMPONENT IN LITERACY SKILLS

Diplomaand N3
observable
characteristics
poorly

reflect
individuals'
literacy skills 0.2

0.1
° > > > >
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Source: Skills Outlook 2017, Table 3.2 (OECD, 2017)



The OECD Learning Framework 2030

e.g. Student Agency
Disciplinary
Motivati
otval IOI‘I.\

. Hope
/

Interdisciplinary

Epistemic

Procedural

Cognitive & meta-cognitive

Social & emational
Growth mind-set

Physical & practical

Personal
Local
Societal
Global

Purposefulness

Identity

Interrelated Constructs

Well-Being 2030

Individual & Societal

Parents Teachers
Knowledge
®
Skills Competencies o 'I‘ .
% Sludents &
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OECD Learning Framework 2030



ﬁreating new value connotes \

processes of creating, making,
bringing into being and formulating;
and outcomes that are innovative,
fresh and original, contributing
something of intrinsic positive worth.
The constructs that underpin the
competence are imagination,
inquisitiveness, persistence,
Q)Ilaboration and self-discipline.

the imperative of reconciling diverse
perspectives and interests, in local
settings with sometimes global

Ga structurally imbalanced world, \

implications, will require young
people to become adept in handling
tensions, dilemmas and trade-offs.
Underlying constructs are empathy,

Qﬂaptability, trust.

Dealing with novelty, change,
diversity and ambiguity assumes that
individuals can ‘think for themselves'.
This suggests a sense of responsibility,
and moral and intellectual maturity,
with which a person can reflect upon
and evaluate their actions in the light
of their experiences and personal and
societal goals; what they have been

taught and told; and what is right or
Nong
5

ell-Being 2030

of the Individual & of Soé?éfty

v Iy
¢

Peers



High quality initial
education and lifelong
learning

* Investing in high quality early
childhood education and initial
schooling, particularly for

Lessons from
strong
performers

children from disadvantaged
backgrounds

Financial support targeted at
disadvantage

Opportunities and incentives
to continued development of
proficiency, both outside work
and at the workplace.

e @) OECD



Make learning
everybody’s business

* Governments, employers,
workers and parents need
effective and equitable
arrangements as to who does

Lessons from
and pays for what, when and
strong how

performers Recognise that individuals with
poor skills are unlikely to
engage in education on their
own and tend to receive less
employer-sponsored training .




Effective links between
learning and work

* Emphasis on workbased
learning allows people to
develop hard skills on modern

Lessons from equipment and soft skills

through real-world experience

strong :
f Employer engagement in
pertormers education and training with
assistance to SMEs

Strengthen relevance of
learning, both for workplace
and workers broader
employability .



Allow workers to adapt
learning to their lives

* Flexibility in content and
delivery (part-time, flexible
hours, convenient location)

Lessons from
strong
performers

Distance learning and open

education resources .

e @) OECD



Identify those who can
benefit from learning
most

Disadvantaged adults need to
be offered and encouraged to
improve their learning

Lessons from
strong
performers

Foreign-language migrants
Older adults

Show how adults can benefit
from improved skills, both
economically and socially .

e &) OECD




Improve transparency

* Easy-to-find information about
adult education activities

Combination of easily
searchable, up-to-date online
Lessons from information and personal

guidance and counselling
strong services

performers Less educated workers tend to
be less aware of the
opportunities

Recognise and certify skills
proficiency .




Guidance

* Timely data about demand for
and supply of skills

Competent personnel who
have the latest labour-market
information at their fingertips

Lessons from
strong
performers

to steer learners

Qualifications that are
coherent and easy to interpret

e @) OECD



Flexible labour-markets

* Labour-market arrangements
that facilitate effective skill
use and address skill
mismatches

Encourage mobility to
optimise skill match .

Lessons from
strong
performers




Help employers make
better use of workers
skills

* Flexible work arrangements
that accommodate workers
with care obligations and
disabilities
Encourage older workers to
remain in the labour market

Encourage employers to hire
those who temporarily
withdrew from the labour
market .

Lessons from
strong
performers




competitiveness strategies and
product-market strategies,
which determine in what
markets the company
competes

Help economies move up
the value chain
* Governments can influence
both employer
Lessons from

strong
performers

Strengthen 215t century skills

Foster entrepreneurship.

e @) OECD



%g L
! FinWore about our work at wv?w"oec

AR All ubllcatlon5
‘h\ —.ﬁ1g,coMglete micro- Ieve

. ‘\:\_ g = ¥
) h-% {.‘ﬁ R ‘i’ 3
) mail Qndréas Schleich @OECD rg

/g TWIt

X

A + A% ':;;. . v- ‘y
Fency s O g
I;‘? \ ‘— . ;,\-\-'..'
° RS .‘f L4 &
Iniﬂn s;‘:“ . \It, ‘-‘.:‘_ :i .



