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Automation: Computer-aided automation
Central topics: Employment security

Tool: mass use of workstation computers
Central topics: physical and psychological stress

Medium: networked medium enables “de-location”
of work

Central topics: Increasingly blurred boundaries
between work and leisure time (working time &
place of work)

Source: In line with “The Digital Staircase”, by Lothar Schréder 2016
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Platform: powerful Internet enables platform
economy (crowdsourcing, crowdworking, shared
services etc.)

Central topics: Revitalisation of competitive relations
on the basis of wage dumping and reduction of
social and labour standards

Accompanying aspects: Miniaturisation (sensor
technology, performance) leads to significantly
increased spatial and temporal flexibility

Central topics: Performance, control, mental health,
separation of work and private life

Source: In line with “The Digital Staircase”, by Lothar Schréder 2016
Prophesy: Big Data for predicting and controlling

processes all the way through to complex behaviour

patterns.
Central topic: Protecting personal rights (citizens and
employees)
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Prerequisites
* Senser.technology and EDP technology exponentialty faster and
cheaper
* Network infrastructure substantially more efficient
(speed, coverage, addressability)

In line with Detlef Gerst, IG Metall
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Basic technologies

’ Work organisation

¢ Human-machine
collaboration

¢ Cyber-physical systems
* Smart Factory

 Mobile Devices * Agile working

* Big Data ¢ Mobile working
* Cloud computing * Flexibilisation

« Internet of Things ¢ Modular production

¢ Digital Shop-Floor
Management

¢ Lean Office/Admin

e Artificial Intelligence

Detlef Gerst, IG Metall

’ Business models

¢ Ecosystems

¢ Open Platforms

¢ Web-based services
* Lotsize 1

* Mass Customisation
¢ Co-Creation

¢ Open Innovation

Digitisation/ Work 4.0
* Changes in business models, technologies, processes, value chains

Brief description of scenarios

Scenario 1: Automation
Activities cease to exist *

Scenario 2: Polarisation
Qualified experts with a high scope for action and, at the same
time, simple tasks.

Scenario 3: Upgrading of qualifications
Quialified personnel with high scope for action .

Scenario 4: new simple activities in the digital world
Humans as an extended arm of digital technologies (e.g. pick
by light, logistics activities, etc.)
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Impacts on

volume of employment
Assigned activities
Remuneration

Working time & place of work
Ergonomics

Performance & control

Dependent on

Operational design
Technology - Business
Administration - Ergonomics
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Betroffenheit der sozialversicherungspflichtig Beschaftigten vom

Substituierbarkeitspotenzial der Berufe 2013 und 2016

Substituierbarkeitspotenzial in Prozent; betroffene Beschaftigte in Mio. und in Prozent

Anteil der Beschiftigten, die von einem niedrigen, mittleren oder hohen Substituierbarkeitspotenzial betroffen sind."
2013 2016
0%
Niedr 40% 28%
cdriges aber 0 s 10 IEATY
Substtuerbarkelts per 10 bis 20 EYYY
pulenzia\ fiber 10 bis 20% x]
uber 20 bis 30%
Uber 30 bis 40%
Mittleres B N = =
Uber 40 bis 50%
Substtuerbarkets- i)
potenzial iiber 50 bis 60% 3.9
iber 60 bis 70% 251
uber 70 bis 80% ey,  EE—T -
Hohes aber 80 bis 905 NI
Substituierbarkeits- .
potenzial iber 90 bis unter 100% [ 164
100% [Joa3 | [E
1 2 3 4 s o 1 2 3 4 s
Betroffene Beschaftigte in Mio. Betroffene Beschaftigte in Mio
" Abweichungen zu 100 Prozent kommen durch Rundung zustande.
Quelle: Eigene Berechnungen, Dengler/Matthes (2015), BERUFENET (2013, 2016), Statistik der BA (2013, 2016) ©1AB
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Business models
(Products, services, differentiation strategy in
the market)

Technology

Design approaches
Technocentric design

Business management
optimisation

Human-centered design

Organisation Humans
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WIE DIE DIGITALISIERUNG BEIDEN A

Umfrage* for den DGE-Index Gute A rbett 2014, mit Antworten der 40 Prozent Befragten, die thre Arb
In sehr hahem eder hohem MaB von Digitalisierung betroffen sshen

Durch die Digitalisierung... [ grofer geworden | pleich geblisban

.. ist meine Arbeitsmenge eher
.. ist dieZahl der gleichzeitig zu
bewsltigenden Arbeitsrorginge eher
.. 5ind meine Entscheidungs-
spielriume eher
.ist die Verainbarkeit von Arbeit
und Familie fur mich eher
. ist die Dberwachung und Kontrolle
‘meiner Arbaitslaistung eher
.. ist der Anteil der Arbeit, den ichvon
2u Hause oder unterwegs erledige, eher

Kisnnen Sie auf den Einsatz der digitalen Technik an Ihrem Arbeitsplatz Einfluss nehmen?

M insehr hohemMall [ in geringern Maf

15 in hohem Maf W e nicht

Wie oft fUhlen Sie sich bei Ihrer Arbeit der digitalen Technik ausgeliefert?

M sehrhaufig [ selten
W oft M

*reprisaneaie Umirags umor bundaswa 2737
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Positive effects Negative effects

New strains (data glasses), one-sided strains
due to standardisation, accident hazards

Ergonomics Less physical strain (forced postures,
lifting and carrying)

Activities Support for more complex activities ,
more room for manoeuvre, improved
communication with specialist
departments, higher remuneration

Working time & Potential for improved reconciliation of
place of work work and private life, higher time
sovereignty

Performance & Quality assurance and short-term
control feedback on work results
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Standardisation, humans as executives arms
of machinery, reduced work content, lower

remuneration

Potential for relocations increases, potential
for precarious employment (crowdworking /

crowdsourcing) increases, blurred

boundaries between work and leisure time)

Evaluation of performance data (direct
control), indirect control (machine
commands), anonymised power (meta
data), acceleration, performance and
deadline pressure increases
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‘ Das Inventar des Moglichen erweitert sich ‘

Dystopien - Kategorien der Angste ‘ | Utopien - Kategorien der Hoffnung
Kontrollabgabe an Maschinen, I . Verbesserte Diagnosefahigkeiten,
Herrschaftsabgabe an allgemeine KI mma‘:htung Hma‘:htlgung schnellere Entscheidungen, hilfreiche
Assistenz
Jobs, Qualifikationen, Wertstatus  \ferdrg ngung Erleichteru ng Abnahme von Routine, Zeit fiir
Interaktionsarbeit und
Arbeitszeitverkiirzung
.Aulonome Waffen, Entsiche rung Ve rgewisserung GroRere, schnellere sensorische
nicht begrenzbare KI Kapazititen und Auswertekompetenz

. Keine launischen, hitzigen,
Ve rsachllchung unzuldnglichen und inkompetenten
Entscheidungen

Intransparente Entscheidungen,
Fehlinterpretationen, Manipulationen,
kaltes Kalkil

Missbrauch

Gestaltung des
Optionenraumes
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Securing employment
* rising / constant / falling

* Are there likely to be shifts in the volume of employment between departments, locations
and countries?

* Precarious forms of employment increasing: Crowdsourcing, crowdsourcing, temporary workers

Work content

* Upgrading of activities: More complex, more varied, more interesting, more valuable,
machinery/IT as an aid, opportunities for positive development of remuneration

* Downgrading of activities: Monotony, less scope for action, humans subservient to the
commands of “machinery” (assistance, Big Data, etc.), danger of lower remuneration and
substitutability

Working conditions

* Increased physical and/or psychological stress, increasingly blurred boundaries between
work and leisure time, intensification of performance, stronger control through direct and
indirect surveillance as workers and citizens

* More autonomy and time sovereignty, relieving aids (physical and psychological)
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Development and safeguarding of employment
* Company, collective bargaining and social initiatives
e Volume: Product innovation - reduction of working hours

* Change: Co-determination & participation - qualification (adaptation, transformation,
innovation)

Designing work

* Labour policy model for the design of “good work” (healthy and competent ageing in
employment)

* Protecting personal rights in the company and in society

Regulating and shaping new forms of employment: crowdworking, crowdsourcing, solo self-
employment

Co-determination

*  What extended co-determination rights do we need?
* How can co-determination and participation function well together?
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