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What does digitisation of the economy actually mean …

and how can this be translated for the purpose of considering the 

potential employment impact?

Picture sources: IW Consult, Fotolia_40504793_XS, BillionPhotos.com Fotolia_81573054, IW Köln, stokkete iStock, Fotolia_6282709_S 
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Level of digitisation – our approach

Have you already dealt with digitisation?

What is the

significance of the

internet for doing

business?

Yes, 

intensively

Yes, 

somewhat

No, 

but I‘ve

heard about

it

No,

never heard

Very significant

Rather significant

Less significant

Not significant

proportion of companies in % - 2014

Source: IW-Personalpanel 2014, own calculations

IW-Personalpanel:

• biannual survey among HR-managers and general managers

• sample size:1,300 to 1,800 companies

• Representative results by weights (3 size classes: 1-49, 50-249, 250 and more; 4 sectors: metalworking and

electrical industry, remaining manufacturing incl. construction, services for companies, services for consumers)

Highly digitised

Less digitised
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Benefits from exploiting the technical capability of
digital technologies

Source: IW-Personalpanel 2014
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28,2

35,6
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62,9

68,8

73,8

74,8

77,4

83,3

decentralisation of production

more flexible work organisation

automation

raising innovative capacity by external sourcing

access to markets

highly digitised less digitised

Proportion of companies in % by level of digitisation, 2014

selection

Page 5

Digital change and employment



Agenda

Digitisation – what are we talking about?

Future of work – is there any?  

Skill requirements in digitised companies

Tentative conclusions

Picture sources: AlexLMX iStock_102602205_XLARGE ; Spiegel; opolja - Fotolia.com; olly –fotolia ; Georgijevic iStock_000064588187_Large

Page 6

Digital change and employment



Prominent fear: Robots destroy jobs

Proportion of jobs that might be put at risk due to automation (in %)

Sources: Frey/Osborne, 2013; Bowles, 2014; ING-Diba, 2015; Bonin et al., 2015; Dengler/Matthes, 2015; Arntz et al., 2016  
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Evidence of adverse impact of automation and crowdsourcing?

proportion of companies expecting a decline in staff in % – by potential benefits from a more

extensive use of the internet/digital technologies

Evidence suggests that an adverse impact of automation on unskilled workers and an adverse

impact of crowdsourcing on highly skilled can be expected, but only in a minority of companies.

+/++ significance at 10%-/5%-level

Source: IW- Personalpanel, own calculations

Unskilled Skilled with

initial vocational

training

Skilled with

tertiary

education

Automation and

crowdsourcing
9.7+ 3.0 3.6++

Only automation 14.2++

6.6 1.8

Only

crowdsourcing
12.8 7.8 6.2++

Neither

automation nor

crowdsourcing

8.0 (ref.) 4.3 (ref.) 1.5 (ref.) Source: Fernglas Franz Pfluegl Fotolia
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Expected employment trends in various groups in the next five years

proportion of companies by level of digitisation in %

Highly digitised companies do not significantly differ from less digitised companies.

Rest: no change or not relevant

Source: IW- Personalpanel, own calculations

DragonImages - Fotolia

Less digitised Highly digitised

Decline Increase Decline Incease

Apprentices 4.3 14.0 3.9 18.6

Unskilled 11.8 9.4 8.7 6.5

Skilled

Completed initial 

vocational training

6.6 36.7 4.1 43.4

Completed further

Vocational training

3.1 28.0 2.2 32.5

Completed tertiary

education

3.0 18.7 1.9 44.3
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Results from selected empirical studies

Existing empirical evidence

Graetz/Michaels, 2015

• indicator: use of industrial robots

• no hint for labour saving impact of

industrial robots‘ use

Kromann et al., 2011

• indicator: use of industrial robots

• no robust correlation between use 

of industrial robots and 

employment 

Stettes, 2016

• indicator: level if digitisation

• contradictory employment trends

in industries that are deemed

highly digitised

Jäger et al., 2015

• indicator: use of industrial robots

• no significant correlation between

use of industrial robots and

employment at the firm-level

Hammermann/Stettes, 2015

• indicator: level of digitisation

• no significant correlation between 

the level of digitisation and 

employment at the firm-level

Warning/Weber, 2017

• indicator: level of digitisation

• no evidence of job losses at the 

firm-level

Lehmer/Matthes, 2017

• indicator: level of digitisation

• no evidence of job losses at the 

firm-level
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Core competences in a digitised work environment

Picture sources: industrieblick-fotolia; coffeeyu iStock_000043633756_L; : michaeljung-fotolia; fotowerk – fotolia; pressmaster – fotolia; apops – fotolia

Referring to significance of selected competences for the majority of

staff

IT know how

online skills

ability to communicate and cooperate

ability to plan and organise / act

autonomously

technical know how / expertise

job / occupational / firm-specific experience
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Importance of competences – today and expectation
for the next decade

+/++/+++ significance at 10%-/5%-/1%-level

Source: IW-Personalpanel 2014, own calculations

less digitised firms

(ref.)

highly digitised firms

today increase today increase

Ability to communicate and cooperate 76.2 72.2 87.4+++ 83.0+++

Ability to plan and organise,to act autonomously 49.5 69.0 76.4+++ 81.5+

Experience (firm-specific, occupational-specific) 53.4 55.7 60.5+++ 70.7+++

Technical know how / expertise 28.9 53.1 35.1+++ 60.8+++

Craft/Dexterity 34.4 24.1 19.7 20.6

Management know how 21.3 52.1 28.4 57.4++

Online-skills 9.7 51.3 43.6+++ 75.0+++

IT-know how 4.0 43.0 11.9+++ 63.8+++

for the majority of employees, proportion of companies in % by level of

digitisation - 2014
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Source: IW Personalpanel 2015, own calculations

The majority of employees should have a high 

command in …

proportion of manufacturing companies in %

by level of digitisation

Less

digitised

Highly

digitised

online-communication (beyond email) 7.3 31.9

data input, processing, analysis 6.5 24.0

online search 24.2 46.1

responsible data transfer 12.0 32.0

software development, programming 3.1 2.1

network/system administration 4.2 2.1

IT-consulting, training 3.1 2.1

organisational development 2.2 1.2

detecting new business models 1.1 1.3

A detailed view on selected core competences – IT-
affiliated competences

Picture sources: industrieblick-fotolia; coffeeyu iStock_000043633756_L; : michaeljung-fotolia; fotowerk – fotolia; pressmaster – fotolia; apops – fotolia
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Source: IW Personalpanel 2015, own calculations

The majority of employees should frequently 

deal with …

proportion of manufacturing companies in %

by level of digitisation

online search

Detailed view on selected core competences – social
competences

Picture sources: industrieblick-fotolia; coffeeyu iStock_000043633756_L; : michaeljung-fotolia; fotowerk – fotolia; pressmaster – fotolia; apops – fotolia

Less

digitised

Highly

digitised

(autonomously) tackling/solving

problems

30.7 49.8

(autonomously) making decisions 6.0 5.3

detecting/tackling know how deficits 16.8 31.3

assuming responsibility 10.8 12.6

convincing others/negotiating 6.6 14.5

communicating in foreign languages, 

working in culturally diverse teams

3.8 13.4

communicating with colleagues etc. 43.8 60.6

planning and organising own tasks 18.6 41.6

working in virtual teams 3.0 1.4
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HR policies and digitised work environment

Source: IW-Personalpanel 2014

Proportion of companies in % by level of digitisation – 2014

6,5

12,5

43,9

7,9

5,2

1,5

9,7

16,1

16,2

37,1

7,8

19,3

51,4

7,7

9,7

12,2

16,9

30,9

32,3

54,1

training in project management/leadership

training in communication skills / personality

training in professional know how

job rotation

career management

profiling of individual competences

coaching / mentoring

organised knowledge transfer

work evironment with large scope for learning

age-mixed working teams

highly digitised less digitised

Page 16

Digital change and employment



„Perfect“ matching HR policies and job requirements

Source: IW-Personalpanel 2014

Proportion of companies in % by level of digitisation – 2014

5,9

10,9

20,3

24,7

27,3

22,9

17,2

18,5

29,9

40,8

52,1

52,8

IT-know how

ability to plan / act autonomously

ability to communicate and cooperate

technical know how / expertise

experience (firm-specific, occupational-specific)

online skills

highly digitised less digitised
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Needed: A strategic HRM approach

Picture sources : Georgijevic iStock_000064588187_Large;  Fotolia -30178441_XS; IW Consult

guidelines

goals

policies / practices

implementation

perception and experience
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Thank you very much for your attention!

Dr. Oliver Stettes

Head of Research Unit  

Labour and Personnel Economics

Cologne Institute for Economic Research

Konrad-Adenauer-Ufer 21

50668 Köln (Germany)

 +49 221 4981-697

 stettes@iwkoeln.de


