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Digitization and new social questions - Agenda

1. Digitization: an approximation
2. Impact on labour and jobs – premises and scenarios
3. Impact on social systems – resilience and reform 
4. New concept of ’the social’?



‘Digital revolution’

Source: IGZA



Computing speed, 1850 - 2010 

Index = 1: addition of two five-digit numbers in 7 seconds.
source: own illustration based on Nordhaus (2010 appendix).
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Costs for 1m calculations (in 2006 $), 1850 -
2010 

source: own illustration based on Nordhaus Nordhaus (2010).
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»Moore’s Law« 
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Productivity explosion - work and power machines 
vs. computers
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https://en.wikipedia.org/wiki/Supercomputer#/media/File:Taiwania_3.jpg



https://commons.wikimedia.org/wiki/File:Artificial_Intelligence_%26_AI_%26_Machine_Learning_-_30212411048.jpg



2. Impact on labour and jobs –
premises and scenarios
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Source: World Bank (2019): World Development Report, p. 22



Source: https://www.igmchicago.org/surveys/robots-and-artificial-intelligence-2/



Is ‘ArIficial Intelligence’ different? 

• Data + Algorithms shake up tech fron/er
• Limits of computability  = limits  to applicability
• Outperform humans in certain tasks à poten;al applica;ons s;ll opaque 
• Machine learning has most use cases today à controlling cross-sec;onal tasks in enterprises

• Higher-level recogni.on of ac&ons (from string to picture, from picture to complex situa&on) 
à li6ing pa7ern recogni&on up the ladder 

• Handling of extremely large data volumes à approach “real world” (vs. toy or controlled 
environment)

• Examples, observa;ons, conclusions, generaliza;ons à transfer solu;ons to comparable 
situa;ons (lightweight robot or turbine; target specific adver;sing, people analy;cs, 
enterprise resource planning)

• Rising precision of predictability à produc;on, administra;on, services or agriculture / 
medical sector & pharmaceu;cal sector 

• Complete automa;on of economically important jobs? (Nils Nilsson)



Scenarios for labour 

• Large spread of scenarios depending on various factors: how far can 
or could AI reach out to tasks (manual / cognitive)? 
• Many variables – complex models – abstract world/s 
• Dystopians: ML is intelligent – cognitive routine tasks and beyond à

technological unemployment in unprecedented scale
• Utopians: ML is productivity booster in lead sectors à higher sectoral 

competitiveness will lead to stronger growth in overall economy à
even in non- or under-digitized sectors or branches à new jobs and 
new income (pareto optimum 4.0) 



Polarization 4.0

• Some displacement effects & also outnumbering effects possible –
i.e. job growth in digitized sectors. 
• Prices might fall (due to higher productivity), but no automatic 

spillover of these effects on to other sectors. 
• Speed and timing / concurrency crucial: If labor is replaced by 

technology faster than new labor is created, then technology replaces 
work: 
• à no increase in labor demand in other sectors is necessarily created. 
• à digitization might result in sinking average wages, as the substitution 

effect leads to a decreased labor demand.



Polarization 4.0, cont'd

• Even if higher wages materialize 
• à does not mean a transfer to new purchasing activities: the nature of 

demand is important
• à e.g. depending on which income groups would profit from higher wages. 

• Empirics today: higher qualified do profit from digitization 
• à there is flexible demand for their products, and quite inflexible labor 

supply in these areas. 
• à picture changes on the lower end of qualifications: the demand for manual 

tasks is relatively inflexible. Lower prices for manual activities do not lead to a 
substantial higher demand. 



3. Impact on social systems –
resilience and reform



"Dieses Foto" von Unbekannter Autor ist lizenziert gemäß CC BY

https://foto.wuestenigel.com/wecker-und-ein-notizblock-mit-dem-text-quot-time-is-money-zeit-ist-geld-quot-mit-einem-filzstift-vor-gelbem-hintergrund/
https://creativecommons.org/licenses/by/3.0/


Digitization: part of solution or problem?



Working hours, per week



Working hours aggregated, life span, 
Germany

https://igza.org/wp-content/uploads/2018/11/IGZA_Arbeitspapier_4.pdf



Lifetime and working lifetime in Germany 
1800-2100

https://igza.org/wp-content/uploads/2018/11/IGZA_Arbeitspapier_4.pdf



Coverage social 
insurance, by type and 
country, in % of 
working populaGon

hjps://igza.org/wp-content/uploads/2018/11/IGZA_Arbeitspapier_4.pdf



Characteristics of social insurance systems

1. the insurance principle
2. solidarity reinforced, e.g. no premiums for better risks
3. no charity, some 'means test’
4. the benefit principle: equivalence of payments in and payments out
5. work- and value-based
6. pay-as-you-go system: generational contract instead of capital market 

risks
7. self-governance
8. wide coverage ('citizen insurance’)
9. structure of a lifetime work account



4. New concept of ’the social’?

• 'Freeing’ of productivity potential in digitization
• Long-term employability 
• Reactive to pro-active insurance schemes
• Redistribution 4.0 
• Phases and insurance schemes (e.g. lifetime work account)
• Decent work 4.0 (define)
• Basic insurance schemes 
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