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Warum ein Indikator fur die UNIVERSITY OF GRAZ
Digitalisierung von Berufen basierend
auf digitalen Kompetenzen?

= Digital Transformation beschrankt
sich nicht nur auf IT-Jobs oder
Industrien (z.B. Muro et al. 2017)

= Steigende Nachfrage nach digitalen
Kompetenzen in vielen Berufen Wie wichtig sind digitale

= Ubersteigt die Nachfrage das ‘ Kompetenzen in unterschiedlichen
Angebot = hohere Entlohnung, Berufen?
die Einkommensungleichheit '

verscharfen kann

=" Kompetenzen (skillsg kdnnen fir
unterschiedliche Aufgaben (tasks)
angewendet werden
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Daten
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Methoden

= Natural Language

Procesl.smg o {’Z S 1. D.-,} / [Z i }
= Revealed Comparative & Bl o a— 7 a—-
Advantage [ZJ IZ qll J }— [Z]—lz = J:|
= |dentifikation digitaler — ; zs_:%lD*‘/‘Sj -
Kompetenzen [Z'jzl X Ds} / {Z}:l 5}}
= |dentifikation ,digital sR/8
intensiver” Berufe = s _sb/y7 g
=1851 =1 B3
= Bipartites Netzwerk _ Share;
(I;s) aus Skills (s) und Share
jobs (j)

. o Ein RCA Uber 1 gibt an, dass ein Job im Vergleich zu allen
" Indikator fir digitale anderen Berufen relativ intensiver in der Nutzung digitaler
Skills (DS) Fahigkeiten ist und somit einen komparativen Vorteil besitzt.
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Vorlaufige Ergebnisse

ICT DCI v.1 DCI v.2 DCI v.3 DCI v.4 DCI v.1 DCI v.2 DCI v.3 DCI v.4

ISCO-08 task in- (.9 @9 (@9 (q.9
= Berufe, die digitale tensive
oA . . . 13 : . 05  0.05 0.06
Eshigkeiten erfordern Managers 0.35 0.17 029 013 0.12 0.04 0.05
, g Professionals 0.41 045 043 037 036 021 0.19 020  0.19
in allen ISCO-08- e - 034 035 024 028 011 011 011  0.11
Hauptgruppen ciate Professionals
Clerical Support Work- NaN 0.56 0.51 0.55 0.46 0.25 0.21 0.20 0.17
. . ers
Indikator erfasst Service and Sales Work- NaN 012 013 008 003 001 001 001 0.0l
“digitale Berufe”, die ers
bei einem Indikator ?kille;i A(gi;rici’l’l'tlfllral’ NaN 0.05 0.07 NaN NaN NaN NaN NaN NaN
. e fores ry an fisner
der IKT-Task-Intensitat Workers d
nach OECD (2019) Craft and Related Trade NaN 017 021 017 018 0.06 0.07 006  0.07
nicht erfasst werden Worlars _
Plant and Machine Op- NaN 014 021 007 008 001 0.0l 001 001
erators and Assemblers
Elementary Occupations NaN 0.04 0.05 0.03 0.03 0.01 0.01 NaN NaN

Tabelle 1. Share of ICT-task intensive and digital skill intensive occupations in all ISCO-08 1-digit major groups
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Weitere Vorgehensweise

= Vergleich mit Indikator bgsierend auf PIAAC-Daten und IKT-Tatigkeiten
flr ISCO-08 2 Steller fur Osterreich und ISCO-08 4 Steller EU-Sample
(als Robustness Check)

" Erhebt u.a. Tatigkeiten in Berufen

= Tiefergehende Analyse des 6sterreichischen Arbeitsmarktes mit LFS-
Daten auf Basis der entwickelten Indikatoren flr Berufe

= Simulationen mithilfe eines agenten-basierten Modells
= computergestutze Modellierung eines Systems

= Bottom-up approach bei dem das Verhalten so-genannter ,,Agenten” simuliert
wird
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Warum ein agenten-basiertes Modell
basierend auf digitalen Kompetenzen?

= Zahlreiche Forschungen deuten auf Veranderung der Beschaftigungsverhaltnisse
und steigende (Lohn-) Ungleichheiten durch den Einsatz von IKT (z.B. Autor et al.
2003, Goos et al. 2009, Frey und Osborne 2017)

= kurzfristige Veranderungen am Arbeitsmarkt wenig erforscht

= Digitale Ungleichheit i.S.v. ungleicher Verteilung von digitalen Kompetenzen
entlang Dimensionen sozio-6konomischer Ungleichheit in Osterreich (Zilian und
Zilian 2020)

= agenten-basierte Modellierung ermoéglicht Simulationen des Arbeitsmarktes mit
= heterogenen Charakteristika der Erwerbsbevolkerung (Digitale Kompetenzen, Geschlecht ...)
= heterogenen Stellenausschreibungen
—basierend auf empirischen Daten
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P reVi e W A B I\/I Initialize agents according to

empirical data

= Modellierung des Arbeitsmarktes unter der Annahme, dass alle l WEE =l

anderen 6konomischen Parameter exogen sind (Partielle - = =

Modellierung) Agents chgct::tltja;nployment
= Einseitiger Matching-Prozess [ Agenits chioose vacancias
randomly and calculate ratios
= Multiple Simulationen ,, No
< Match? >
= Analyse folgender Variablen: [N g Yes|
(1) Arbeitslosigkeit: Arbeitslosigkeitsrate fiir Personengruppen == ‘,Update
nach sozio-demographischen Charakteristika (unmatched Moy | e ‘
individuals) i
(2) Dauer der Arbeitslosigkeit nach sozio-demographischen <" e >
Charakteristika i
(3) Dauer der Arbeitslosigkeit nach digitaler Kompetenz Yes
‘. End simulations and export
statistics
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Warum ein agenten-basiertes Modell
basierend auf digitalen Kompetenzen?

= Datenquellen:
= AMS - Stellenerhebung, AMS — Arbeitslosenerhebung

= Statistik Austria Mikrozensus, Statistik Austria offene Stellenerhebung
" Digitale Kompetenz Indikator nach Berufen bzw. PIAAC-Indikator

= Szenarien
= Benchmark - Ideal Szenario

= Szenario 1: Digital skill (mis)match based on random assignment of former
occupations

= Szenario 2: Digital skill (mis)match based on actual assignment of former
occupations
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Digital RCA:
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Professionals

Information and communications technology professionals
Science and engineering professionals
Legal, social and cultural professionals - 0£2
Business and administration professionals - 0.
Teaching professionals - 06!
Health professionals -l 0.48

Clerical support workers

General and keyboard clerks 3.64
Other clerical support workers 1.72

Customer services clerks L5

Numerical and material recording clerks - 0{34

Technicians and associate professionals
Information and communications technicians -EEE—_—— 22

Science and engineering associate professionals -

89
Business and administration associate professionals - -

9

Health associate professionals - 0.76
Legal, social, cultural and related associate professionals -Hll 0-46

Managers
Production and specialised services managers - 0.7
Administrative and commercial managers - 0.6
Hospitality, retail and other services managers -#ll0.27
Chief executives, senior officials and legislators -#ll0.19

Craft and related trades workers
Electrical and electronic trades workers -] 1.04
Metal, machinery and related trades workers - 0-64

Food processing, wood working, garment and other craft and related trades workers -l 0.54

Handicraft and printing workers -Jlll 0.53
Building and related trades workers, excluding electricians H0.13

Plant and machine operators, and assemblers
Assemblers -Jll 0.56
Stationary plant and machine operators -l 0.37

Drivers and mobile plant operators -l 0.32
Armed forces occupations
Armed forces occupations, other ranks -l 0.45
Non-commissioned armed forces officers -Jll 0.40
Commissioned armed forces officers -l 021

Service and sales workers
Sales workers -l 0.52
Protective services workers -#0.15

Personal service workers #0.15
Personal care workers W0.15

Skilled agricultural, forestry and fishery workers
Market-oriented skilled forestry, fishery and hunting workers -5l 0.32
Market-oriented skilled agricultural workers #ll0.23

Elementary occupations
Street and related sales and service workers -J 0.45

Refuse workers and other elementary workers -1 0.26
Labourers in mining, construction, manufacturing and transport -#0.17
Agricultural, forestry and fishery labourers -#0.13

Cleaners and helpers 005

Option 4: + optional & terms
Food preparation assistants -0.00

0 1 2 3 4 5 6 7
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DigComp 2.1 (2017)

DigComp 2.2 AT (2019)

0. Foundations and access

0.1 Understanding the concepts of digitalisation

0.2 Handling digital devices

0.3. Using and providing inclusive forms of
access to digital content
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1. Information and data literacy

1.1 Browsing, searching, filtering data, informa-
tion and digital content

1.2 Evaluating data, information and digital
content

1.3 Managing data, information and digital
content

1. Information and data literacy

1.1 Browsing, searching and filtering data, infor-
mation and digital content

1.2 Critically evaluating and interpreting data,
information and digital content

1.3 Managing data, information and digital
content

4. Safety

4.1 Protecting devices

4.2 Protecting personal data and privacy
4.3 Protecting health and well-being

4.4 Protecting the environment

4. Safety

4.1 Protecting devices

4.2 Protecting personal data and privacy

4.3 Protecting health and well-being

4 4 Protecting oneself against fraud and
consumer rights abuse

4.5 Protecting the environment

2. Communication and collaboration

2.1 Interacting through digital technologies

2.2 Sharing through digital technologies

2.3 Engaging in citizenship through digital
technologies

2.4 Collaborating through digital technologies

2.5 Netiquette

2.6 Managing digital identity

2. Communication and collaboration

2.1 Interacting through digital technologies

2.2 Using digital technologies to share data and
information and to cooperate

2.3 Using digital technologies for social
participation

2.4 Carrying out purchases and sales

2.5 Using appropriate forms of expression

2.6 Managing digital identity

5. Problem solving

5.1 Solving technical problems

5.2 Identifying needs and technological
responses

5.3 Creatively using digital technologies

5.4 |dentifying digital competence gaps

5. Problem solving and continuing learning

5.1 Solving technical problems

5.2 Identifying needs and technological
responses

5.3 Creatively using digital technologies

5.4 Identifying digital competence gaps

3. Digital content creation

3.1 Developing digital content

3.2 Integrating and re-elaborating digital
content

3.3 Copyright and licences

3.4 Programming

16/03/2022

3. Digital content creation

3.1 Developing digital content

3.2 Integrating and re-elaborating digital
content

3.3 Copyright and licences

3.4 Programming and automating processes

Laura S. Zilian

Source: Federal Ministry for Digital and Economic Affairs (2021) Digital

Competence Framework for Austria - DigComp 2.2 AT.
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