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AUTOMATION

Changing demand for skills
® decline in routine jobs (deroutinisation)

® Increasing demand for cognitive skills
(analytical, social / interpersonal)
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Changing demand for skills

Worker Tasks in the U.S. Economy, 1960 — 1998:

Autor, Levy, and Murnane (2003) Figure |

Non-routine cognitive
(abstract) tasks

Routine tasks

Non-routine manual tasks

Mean Task Input in Percentiles of 1960 Distribution
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Source: Autor and Price (2013)



Changing demand for skills

FIGURE 1.1. THE EVOLUTION OF TASK CONTENT OF JOBS IN EU-28, 1998-2014

Non-routine cognitive
(abstract)

— —_— —_— —_— 1

Routine cognitive

1998 19 Q0. 2001 2002 2003 2004..2005..2006-2007-2008..2009 2010 2033-2012-20132014

DEROUTINISATION

Non-routine manual

= \ ON-routine Cognitive analytical == N ON-routine cognitive personal
-0.2 -
Routine Cognitive === NON-routine manual Routine manual

s Routine Manual

Source: Gorka, S., Hardy, W., Lewandowski, P. (2017)



AUTOMATION

Changing demand for skills
® decline in routine jobs (deroutinisation)

® Increasing demand for cognitive skills
(analytical, social / interpersonal)
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Decline In routine jobs

AUTOMATION

High risk of automation (>70% job tasks)
® 9 % of jobs [Arntz et al. 2017]

® 14% of jobs at high risk, 32% jobs at
medium risk (50-70% of tasks

automatable) [Nedelkoska and Quinitini
2018]

INDUSTRIAL ROBOTS

i il i v -

® US: One robot per 1,000 workers reduces the
employment rate by 0.2 percentage points and
wages by 0.42% [Acemoglu and Restrepo 2020]

® Europe: No effects on total employment, but

negative effects for the low educated [Graetz
and Michaels 2018]



Decline In routine jobs

AUTOMATION

Evidence for women fragmented and conflicting

® Brussevich et al. (2019): 11 % of women vs 9%
men at high risk of automation

® Nedelkoska and Quintini (2018): higher risk of
automation for women

" Country-specific studies:

— Germany, Portugal, US: women moved from
routine jobs more quickly than men [Black
and Spitz-Oener 2006, Cortes et al. 2020)
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Increasing demand for cognitive skills
(analytical and social)

® Women outdistance men among tertiary education Number of graduates per 1000 persons aged 20-29
graduates, but they are twice less likely to graduate 100

from STEM than men 28

70

® 9 of women among scientists and engineers:

60
510)

41% in 2019 / 40

329% in 2008 20 _' —
0]

® Gender gap in math test scores is negligible at school all graduates STEM graduates
entry but widens with age Emen ®women

per 1000 persons aged 20-29

® |t varies across countries and depends on the gender of
the math teacher, mother’s occupation, family role
models [Kahn and Ginther 2017]
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Increasing demand for cognitive skills
(analytical and social)

&he New Pork Eimes

Why What You Learned in Preschool
Is Crucial at Work

rheJoOurnalis’sResource
Informing the news

ECONOMICS

Social skills are increasingly valuable in the jobs market

% Pew Research Center

WOMEN MAKE GAINS IN THE WORKPLACE AMID A RISING DEMANMD FOR SKILLED WORKERS

3. In a technology-driven era, social and
fundamental skills still reign supreme within
occupations




Increasing demand for cognitive skills
(analytical and social)

THE GROWING IMPORTANCE OF SOCIAL SKILLS AT WORK
Evidence from the US;

65
[ SlOWdOWﬂ |n the gI'OWth Of STEM JObS Tasks requiring social skills

after 2000 (engineering, physical
scientists, but not computer scientists)

Nonroutine analytical tasks

® Jobs requiring social skills continued to
grow
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Routine tasks

® Fastest growth among jobs which require
high math & high social skills

1990 2000 2010

Sources: 1980 - 2000 Censuses, 2005 - 2013 American Community Surveys

Source: Deming (2017
9( ) Source: World Economic Forum after Deming (2017)



Increasing demand for cognitive skills
(analytical and social)
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Our study

How Is automation affecting women and men in
the European labour markets?

. Are women more / less affected by deroutinisation?

. Will women benefit from the increasing demand for
social and analytical skills?



Data and Method

ESCO - European Skills/fCompetences,
Qualifications and Occupations

(13 485 skills/competences for 2492 occupations)

Indicators of occupational
skill requirements

(ISCO-08 3-digit level, continuous variables)
= Cognitive analytical

= Cognitive social

= Cognitive artistic / creative

= Routine

= Manual



Data and Method

ESCO - European
Skills/Competences, Qualifications
and Occupations

(13 485 skills/competences for 2492 occupations)

Microdata from the Structure of Earnings
Survey (SES), 2018

* Large sample survey of enterprises with at least
10 employees

* Countries: BG, CZ, DK, EE, FR, GR, IT, LT, LV,
NO, PL, SK, UK

Indicators of occupational
skill requirements

(ISCO-08 3-digit level, continuous variables)
= Cognitive analytical

= Cognitive social

= Cognitive artistic / creative

= Routine

= Manual



Data and Method

ESCO - European Skills/Competences,
Qualifications and Occupations

(13 485 skills/competences for 2492 occupations)

v S - skills
S1 - communication, collaborati...
S2 - information skills
S3 - assisting and caring
S4 - management skills

S4.0 - management skills

S4.1 - developing objectives...

S4.2 - organising, planning ...
S4.3 - allocating and controll...
S4.4 - performing administr...

S4.5 - leading and motivating

each skill yes / no
classified into one of the five groups

the required skills per occupation were
summed up into indicators of skill
requirements

standardization



Data and Method

Indicators of occupational
skill requirements

(ISCO-08 3-digit level, continuous variables)

= Cognitive social: communication, 16
networking, teaching, caring 14
12

= Coghnitive analytical: processing

10

information, designing systems, 3

conducting investigations 6
= Coghnitive artistic / creative: g I III l.I

solving problems, creating artistic 0

materials, performing and entertaining 5 & >

. . . @@ &S & ¢ & S

= Routine: documenting and recording, S ) & S Q <\<,° 6\‘ Q@* L

verifying identities and documents, no W Q@\Q’ <& & K RO \(\oo s

organising, no _planning, no_making %@@ %\i_\\\e’ é\b‘ &S 6@6

decisions. S \\‘Q @@Q’

C} Q\‘b(\ Q}

= Manual: moving, cleaning, building
Social / Interpersonal  ®m Technical / Analytic  m Artistic / Creative  ® Routine Manual



Data and Method

Structure of Earnings Survey (SES), 2018

. Selection into occupations by skill requirements

« Skill indicators regressed against sex, age, education, tenure, contract type,
sector, firm size, country

- Wage returns

« Log hourly wage regressed against skill inidcators, sex, age, education, tenure,
contract type, sector, firm size, country



Results (pooled model)

Relative presence of women in
occupations which require certain skills

cognitive social

cognitive analytical

cognitive artistic / creative
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Results (pooled model)

Relative presence of women in

occupations which require certain skills

cognitive social

cognitive analytical

*%

cognitive artistic / creative

routine
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manual

Note: pooled sample of 13 countries: BG, CZ, DK, EE, FR, GR, IT, LT, LV, NO, PL, SK, UK
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Results

Relative presence of women in occupations
which require cognitive skills

-06 -04 -0,2 0 0,2 0,4 0,6 0,8

B cognitive analytical cognitive social



Results

Wage returns to occupations
which require cognitive skills

Relative presence of women in occupations
which require cognitive skills

—social - men —analytical - men

e s A g CCE —social - women analytical - women

B cognitive analytical cognitive social



Results

Relative presence of women in
occupations which require routine /
manual skills

NO
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UK
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==
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-0,5 -0,4 -0,3 -0,2 -0,1

® manual routine



Results

Wage returns to occupations
which require routine / manual
skills

Relative presence of women in
occupations which require routine /
manual skills

NO
DK
FR
UK
GR

IT
BG
cz
EE
LT
LV
PL
SK j j j IT BG

-015 -014 _013 -012 -011 O —manual - men rOUtlne = men

® manual routine —manual -women routine - women



Future plans

. Differentiate caring from other interpersonal skills
. Comparisons across time
. Robustness checks on our indicators of skill requirements
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Will women benefit from the changing
demand for skills?

= The gender inequalities in earnings should decline as women move
from routine occupations to those requiring social skills

= But at individual level highly qualified women will still earn less than
similarly educated men due to the differences in wage returns to
soclal versus analytical skills

= Women will benefit if:
= They undertake jobs in STEM and make use of their social skills
= Wage returns to social skills increase



Will women benefit from the changing
demand for skills?

* Technogical change creates new opportunities in the labour market
but also new challenges

« Skills in which women have comparative advantage may gain on
Importance

But dynamic changes in the labour market will require constant
adjustments from workers (skill upgrading, retraining)

= Gender inequalities in the labour market will persist if:
Female skills continue to be devalued
« \Women continue to do the larger share of childcare



www.labfam.uw.edu.pl

WYMIANY AKADEMICKIEJ POLISH RETURNS European .
Commission . Council

: a0 European
N A\ . NARODOWA AGENCJA POLSKIE POWROTY m . erc Research

Horizon 2020
European Union funding
for Research & Innovation

‘ NARODOWE
CENTRUM & | m—
ANNAUKI UNIVERSITY OF WARSAW

Faculty of Economic Sciences




ESCO-based measures strongly correlated
with O*NET based

General abstract ESCO and ONET measures correlation

Abstract (aggregate)

Abstract social / interpersonal
Abstract technical / analytic
Abstract creative / artistic
Routine

Manual




