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e Impact of future of work on skills and tasks
e Structural change

Part 1 )
e Impact of automation on jobs A
e Impact of technology on skills and labour

Part 2 market outcomes )

N

e Challenges for policy
e Are we prepared for the future of work?

Part 3 y




Impact of future of work on skills

How does structural (and technological change)
translate into changing skill demand?
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Technological change is affecting EU workers

Extent of changing technologies (machines, ICT systems) by sector, 2014, EU28
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Source: Cedefop European skills and jobs survey (ESJS)
http://www.cedefop.europa.eu/en/events-and-projects/projects/european-skills-and-jobs-esj-survey
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New jobs driven by technological progress

Net job growth (%), 2016-2030... ..2000-2016

IT, science and engineering | |
professionals

Other high-skilled |

Sales and services | |

Skilled manual ||

Elementary | |

Source: Cedefop skills forecasts 2018 (forthcoming); EULFS
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Future jobs in need of 215t century skills

Difference between «jobs» with positive vs. negative anticipated
employment growth rate, 2014-25, EU28

B Jobs with declining projected employment Jobs with rising projected employment
Low Medium High Advanced Advanced Customer | Problem Learnmg to Routine Product Customer
literacy ICT service solving learn tasks |nnovat|on |nteract|on
‘ Education ‘ Skills ‘ Technologies ‘

Source: Cedefop European skills and jobs survey (ESJS); Cedefop skills forecasts 2016



i | ceperop N | e
...In hon-routine, non-physical, social jobs

Change in task profile, 2016-2030, EU
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Source: Cedefop skills forecasts 2018 baseline scenario plugged into Eurofound’s EJM framework
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Why now?

Rapid advances in machine

. . Level and growth of the Operational Stock of robots in EU28
learning, Al, visual-space

perception' natural Ianguage 500,000 mmmm Cperational Stock in BJRCPE(28) % Change 14%
. .. 450000 1%
processing, text mining etc. 00000 .
350,000 '

8%

EU: From 0.6 robots to 2.6/1000 | | I )

workers between early 1990s- ;.

! 4%

2000s. =i 150,000 .
S 100,000 2

. 50,000 I I I I 0

US:0.4tol4. § =~ 0 2%

Eurobarometer (2017) Source: International Federation of Robotics
61% positive view of robots/Al
72% robots may steal jobs
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One day in the 1760s James Hargreaves, a hand-loom
weaver from Oswaldtwistle, was struck by the way an
overturned wheel kept on spinning. What would
happen, the weaver wondered, if several spindles were
to be placed upright, side by side? Might it not be
possible to spin several threads at once?

Working with a knife, Hargreaves shaped a primitive
engine, a ‘jimmy’ — and the initial reaction from some
was disgust. Angry neighbours raided Hargreaves's
barn, on the grounds that the machines would ‘ruin the
country’. If one jenny could do the work of eight
spinners, reasoned the neighbours, that would put
seven out of work.

In fact, the spectacular new spinning capacity provided
the basis for a cotton boom. In the 1770s, as earnings
rose, spinners and weavers took to parading the streets
on paydays with £5 notes in their hatbands. Their wives
drank tea out of the finest china’.

(R.T. Lacey, Great tales from English History)
.= |
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Are robots stealing our jobs?

’

o2
O
O
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Doom

Product innovation- ETC labour
friendly for high-tech firms

Scale/price effects
New consumer demands &

Inequality - SBTC
Job polarisation - RBTC

Sectoral/job restructruring markets
Technological Technology does not cause
unemployment jobless recoveries

New (within job) tasks & jobs
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Growth of platform/‘gig’ economy

¢ CrowdFlower
work’ ama;onmechanlcalturk

Artificial Artificial Intelligence

Compared to a job with a traditional employer, freelancing makes me feel...

0 ssndes feelgood
ndependent free

0 ™ great +boss

-n-Control -IKe.

fregdom
Jul'l6 Sep '16 Nov '16 Jan '17 Mar '17 May '17 b(‘ﬂ(?r Wor

* % projects carried out in five major English-speaking online platforms

Source: University of Oxford Online Index



https://www.mturk.com/mturk/welcome
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7 1n 10 EU workers need fundamental digital
skills for their jobs

Level of importance of ICT skills in jobs, adult workers, 2014, EU28
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B Basic'moderate lewsl Ahrmnced level Mo ICT ekillz neaded in joi

Source: Cedefop (2018) Insights into skill shortages and skill mismatch:
Learning from Cedefop’s European skills and jobs survey (ESJS)
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Is It different this time?

o Al is making non-routine/white collar

o Demography
jobs vulnerable

o Falling labour income share
o Faster innovation cycles

The Knowledge Doubling Curve FlGURE A

Disconnect between productivity and a typical worker’s

Innovation

6th Wave o
. compensation, 1948-2014
300% 1948-1973; 1973-2014;
i Productivity: 96.7% Productivity: 72.2%
5th Wave 250 Hourly compensation: 91.3% : Hourly compensation; 9.2%
g 2387%
g
% 200 i
2
4th Wave §. Prod ty

€ 150
8

3rd Wave i

109.0%
£ 00 :
.’_g Hourly compensation
2nd Wave g 7
(v 50 /
Digital Networks
Petrochemicals Biotechnology 7
Electronics - FeEE 0 T
Steam power Chemicals Aviation information L i i
Railroad Internal Combustion Space technology
. Steel Engine Note: Data are for average hourly compensation of production/nensupervisory workers in the private sector and net productivity of
Textiles Cotton the total economy. “Net productivity” is the growth of output of goods and services minus depreciation per hour worked.
Gomemy S EP| analysis of data from the BEA and BLS (see technical appendix for more detailed information)
1785 1845 1900 1950 1990 2020

ECONOMIC POLICY INSTITUTE
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Important reflections

o Jobs at risk of automation posses certain ‘attributes’

- routine tasks

- standardised or ‘digital’ content
- less social interaction

- non-complex problem solving

- precise physical manipulation

o Al as opposed to robotics is making non-routine jobs vulnerable

o But estimates of automation subject to ‘task measurement’ (siagi and
sebastian., 2018) and routinisation between and within occupations

E.g. a great paradox: fewer routine jobs but more routine work
also in white-collar jobs (EWCS, 2000-2010) (eurofound, 2016)
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Risk of automation in EU jobs

Automatable jobs: High routine,
low soft-ski

higher frequency of
routine tasks

&

JOBS AT RISK

low importance of ini ng
communication - team
working - problem solving

. - planning skills

. Very high risk of automation High risk of automation

@ Low risk of automation

Source: Cedefop European skills and jobs survey (ESJS)
http://www.cedefop.europa.eu/en/events-and-projects/projects/european-skills-and-jobs-esj-survey
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An Administrative or Commercial Manager
A Hospitality, Retail or Other Services Ma..
A Production or Specialised Services...
Health Professional
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Health technician

A Personal Care Worker

Street or Related Sales and Services
Business and Admin Technician

Legal, social and cultural professional

Teaching Technician

ICT Technician

A Customer Services Clerk

A Sales Worker

ICT Professional

Science and Engineering Professional
Business and Admin Professional

A Protective Service Worker

A Personal Services Worker

Science and Engineering Technician

An Electrical and Electronic Trades Worker
A Subsistence Farmer, Fisher, Hunter

A Skilled Agricultural Worker

Another Clerical Support Worker

A Handicraft and Printing Worker

Another Building and Related Trades...
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A Numerical and Material Recording Clerk
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A Skilled Forestry, Fishery and Hunting

A Driver or Mobile Plant Operator
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Estimated marginal probability of automation by 2-digit occupation, EU
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Source: Cedefop European skills and jobs survey (ESJS)
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Risk of automation in EU jobs

Agriculture

| Odds of being in automatable job
Retail and wholesale B

Construction Male
Accommodation & catering Age: >35 : I

Manufacturing Ed: ngh

Cultural industries Ed: Medium
Transportation or storage Previously. ‘ |

Social/personal services

Private sector
Workplace many

Public administration

Water supply -
- Small firm size
Professional services No formal contract
Energy supply Part-time

Finance and real estate No training )

Education or health

Source: Cedefop European skills and jobs survey (ESJS)



Impact of technology on skills

How does technological change affect labour
market outcomes via skills obsolescence?




% experienced changing technologies used at work
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Technological skills obsolescence

43% new technologies at work 33% very high likelihood of skills obsolescence
o | ~
©
w. -
O |
< ©
2
I
&
a
Q'. -
Q-
C\! -
o T T T T T T
o- 0 2 4 6 8 10
No Yes Several of my skills will become outdated in the next five years :

- £ |
Source: Cedefop European skills and jobs survey (ESJS)
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Technology: a high-skills affair

o 16% of EU adult employees at risk of TSO:

. Individual: older, males, higher education, longer tenure

e Job: non-routine tasks, learning, large size, training, private sector

. Occupation: mostly high-skilled/clerical/building and machine ops

o In contrast to automation, technological change (inc. digitisation) is
dependent on high-skilled workplaces and workers in place!

o If TSO is tantamount to labour-saving/job tasks replaced by
technology -> lower productivity, job insecurity, lower job complexity,
higher overskilling, lower job satisfaction....BUT...
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Even though technology raises job insecurity...

Percentage of adult employees with fear of job loss by TSO

GR CY PL ES SI NL IT HR HU PT RO LT UK IE FI BG LV SK LU CzZz DK FR DE AT EE BE SE MT

B - Fear Job Loss

P o6 Fear Job Loss (TSO Workers Only)

Source: McGuinness, S. Pouliakas, K. and Redmond, P. (2018) based on Cedefop European skills and jobs survey
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...technological change ‘raises the bar’ for skills

Impact of technological skills obsolescence on LM outcomes, adult employees, EU28

Skill complexity of job 1.784***
Underskilling 0.026***
Overskilling _0.019**
Earnings 0.020*

Job Satisfaction -0.034***
Job Insecurity 0.136***

Notes: Propensity score matching estimates — ATT of LM outcome by TSO propensity

Source: McGuinness , S. Pouliakas, K. and Redmond, P. (2018) based on Cedefop European skills and jobs survey
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The power of Big Data

.
- - ) -

» Fast-deep LMI
» Skills matching
» Reskilling

2018-20: Pan-EU tool
Viihilreds oF iob boards g _ ' Average no skills per vacancy
Tens of mil. vacancies ; % vacancies per occupation
All languages with skill ‘i’
ESCOverl 4 Typical skills per vacancies of
106 tsd. skills ) : occupation

'v"—'l,; S vetle, pr
Frut

(s oot % job-specific/transversal skills

« Most sought-after skills and credentials. Occupation proximity by skills

- New and emerging jobs, skills and skills

Regional concentration of
patterns.

vacancies



ASANA WORK
TRACKING

Track and manage projects with clear
responsibilities and next steps.

A

ARTIFICIAL INTELLIGENCE

Harness the processing power of computers and
Al algorithms to bring intelligent decision-making
capabilities to systems.

RAPID PROTOTYPING

Quickly think up an idea and have a model
in-hand that same day.

5

i

IMMIGRATION LAW

Navigate evolving policy changes and

nuanced implications for your workforce.

NATURAL LANGUAGE
PROCESSING

Use computers to understand human speech as it is
spoken - what powers Alexa and Google Assistant.

INSTAGRAM MARKETING

Engage your customers and build your brand with
organic and ad-based promoticn.

ADDITIONAL SKILLS
7 A/Btesting

8  Twilio API development
9  C++ development
10 swift development
11 Brand strategy
12 Marketo marketing automation
13  Penetration testing
14 Docker development
15 Relationship management
16  Application security
17  AngularJs development
18  Accounting (CPA)
19 Machine learning

20 JIRA administration

Upwork-




MOST IMPORTANT QUALITIES OF A TOP EMPLOYEE?

« Being a good coach

« Communication skills

« Possessing insights into others and different values and
points of view

« Empathy toward one’s colleagues

« Critical thinking

« Problem solving

« Drawing conclusions (making connections across
complex ideas)

« STEM skills




;| ceDeFop N | e
Implications for education & training

The challenge

The promise > Biases
> Inequality
» ‘Individualisation’
Massive, online, i HOW:? adaptus
open Quality assurance
Non-credentialism i EQF responsiveness
New learning Governance
> ‘Personalisation’

latforms
P (learning & career

guidance)
>  Humans-in-command
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The digital divide fosters social exclusion

Use of advanced ICT skills in jobs and risk of digital skill gaps in jobs, 2014, EU28

ngh education _

Low education
Age 55-64

Age 40-54

Female

-0.1 -0.08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06

Digital skill gap B Use of advanced ICT skills

Source: Cedefop European skills and jobs survey (ESJS)
http://www.cedefop.europa.eu/en/events-and-projects/projects/european-skills-and-jobs-esj-survey
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Initial VET policy clusters in 2015-17

Promoting digital competence Promoting entrepreneurship
competence

Continuing VET policy clusters in 2015-17

Promoting digital competence Promoting entrepreneurship Promoting learning-to-learn
competence competence

See

Source: Cedefop based on Refernet
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Complementarity between ICT/other skills for work

B Advanced ICT level = Basic/moderate ICT level No ICT needed for work

Interpretation: in ‘average’ EU jobs requiring advanced ICT skills there is an 0.10 estimated probability that numeracy skills are
also of high importance, while there is a 0.05 probability of them not requiring communication skills

0.30
0.10 I I
- [ . [ [ [ [ T [ 1
-0.10 |
-0.30
> > c 0 0 0 00 e w »
o o o = L= £ c O ) Y
O o b = = - = c c ©
>
= = 2 Q 32 S © S 3 &0
c = ! Q ' c
= > E - o (.-
2 = = 3] ©
€ I Q £ c
S 2 2 o oo
o) o 2 o
L
Basic skills Soft skills Job-specific skills

Source: Cedefop European skills and jobs survey (ESJS)
http://www.cedefop.europa.eu/en/events-and-projects/projects/analysing-skill-mismatch
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More supportive CVET needed

% adult workers who experienced changes (e.g. in technologies used) in workplace and were

y supported by training activities paid for by the employer
80% -

70% -
60% -
50% -
40% -
30% -

20% -

10% -

0% -
PL IT IE UK CZ SE ES EE LV SK FI DE AT BE DK FR HU PT SI EL NL RO HR BG LT

m All changes = Some changes
. 5 |

Source: Cedefop European skills and jobs survey (ESJS)
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Strengthening system adaptability

labour market and
skills intelligence

collecting and analysing
data and information on
current and future labour
market trends and skill
needs

Setting the framework for feedback loops

Formal feedback mechanisms Legislative framework

DO ()
(D&

Skills governance

The system of institutions,
operational processes and

dissemination channels aimed

at facilitating stakeholder
interaction and policy
responses based on labour
market information signals

Anticipation and monitoring
mechanisms as part of 2020 strategies

(=)
oG

Source: Cedefop based on Refernet
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...by overcoming barriers to effective
skills governance

o 100% -
©
1]
®
=)
©  75% -
=)
£
=
(=]
.'i." 50% - 43% 43%
w
o~ S 26% 26%
§ 25% - 17%
Q 9%
=
S 0% - . .
‘c Lack of human Lack of funds Difficult/lack of Poor statistical Other Lack of Low reliability
= resources with coordination  infrastructure interest/supportand accuracy of
relevant with other by policy past exercises
knowledge and agencies makers
expertise involved in
skills needs
assessments
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Cedefop’s skills governance framework

history
culture

Foundations A D G J

Legal and Funding and Cooperation Feedhack

institutional human resources arrangements mechanisms

framework
Processes B E H K

Management and Data, methods Feedback and Customisation and

control and experise validation dissemination
Sustainability C F I L

Yision and Stability Integration of Reputation

strategy stakeholder needs

demography

economy



Rewards and risks of online labour

More & diversified income Income uncertainty

Flexibility No social safety net

Creativity Discrimination

Talent management Health and safety

Skills matching Skill underutilisation



» Al fair, reliable,
private, safe,

> A new regulatory
model for digital

inclusive, labour
transparent,
accountable
» Upskilling and > ...with labour market reforms,
reskilling... innovation/competition policy,

social equality



/... Cedefop -
. and future of work

How technologles How technologles change the
chang’e demand for jobs - way we work, collaborate,
‘ and ski!ls? e connect and Ieam"

R

- Cedefop's skills forecast (2016-2030)
- Skills Panorama
+ European skills and jobs survey (2nd wave)
. European company survey (4th wave)
" - Skills demand in online job vacancies
- Skill§ development and matching in online
- - platform work’ el -

http://www.cedefop.europa.eu/en/events-and-projects/projects/digitalisation-and-future-work
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Cedefop's project'

“Skills formatron

. .- .v.

_..and matching ...

amazonmechanical turk

¢S CrowdFlower
work

(Online Labour Index)

“avinenline
- *?" platform work™ /"
«( (2018-2020)

" skills,

careers and learning

- Skills utilization

- Work context

- Motivation & search strategies

- Skills gaps

« Learning and skills development
- Career development
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For more information
Konstantinos.Pouliakas@cedefop.europa.eu
www.cedefop.europa.eu
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Insights into
skill shortages
and skill mismatch

Learning from Cedefop’s
European skills and jobs survey
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