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Establishment survey ,,Working World 4.0

Digitalisation...

increases labour productivity A
facilitates offering new products / services A
facilitates fulfilling individual customer wishes A
goes along with high investment costs A
increases the need for further training of the employees -
increases expenditures for data protection and cyber security A

not true true

Source: IAB /| ZEW
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Developments
towards Digitalisation
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Digitalisation — Industry 4.0:

Core Elements and their Connectivity

Internet of Things and Services
CPS which are interconnected and
interacting

Cyber-Physical
Systems (CPS)
Intelligent, active object
which relates

To its environment an
acts upon it.

Physical Objects
(a. o. equipment and
machines)
Passive object, which has
no command over
intelligence.
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Upcoming Paradigm Changes - The 4th Industrial

Revolution

Connection of humans, objects and systems!

»,We are at the beginning of a
revolution
that is fundamentally
changing the way we
live, work, and relate to one

another.«
(Source: Klaus Schwab 2016)

Digitalisation
/ Industry 4.0

27/03/2019
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1950

Computer Numeric control
Microprocessor CNC
Computer graphics CAD
A Computer networks Manufacturing systems CO nver g ence
\ Databases am of Technology
Al, Machine learning IMS
Computer vision Robotics
Internet Conc. eng., EE, SCM, PN Character of
_ e > Industry 4.0:
Wireless comm., sensor High resolution manufact.,
networks, 10T tracking and tracing “Industry 40is
Embedded systems Product-service systems the current trend
Semantic web Production ontologies .
Grid computing Grid manufacturing of automation
Cloud computing Cloud services for mnf. and data
exchange in all
7
Virtual Physical sectors.
v world world
2020 Convergence

Networks .... Processe

Source: Monostori et al. 2016
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Impact of
Digitalisation /
Industry 4.0
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Digitalizsation — A New Situation for Employees

“Pessimistic” View

« comprehensive loss of jobs / loss of work places,
» de-qualification and polarization,

» massively extended control of all work processes (digital Taylorism),
* non-regulated flexibilization,

* precarious working conditions,
« crowd working.

,Optimistic View*

« compensation of job losses,

* optimization of corporate processes,

» more flexible working times,

« shorter delivery times,

» improved co-decisions of skilled workers,

* independent decisions regarding own working times.

spoettl@uni-bremen.de
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Digitalisiation: Lost and Newly Created Jobs in Balance
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(Source: Wolter/Monnig/Hummel/Weber/Zika/Helmrich/Maier/Neuber-Pohl 2016)
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Comments

say they lacked highly skilled workers to make use of new
technology

say technical skills are the most important skills, followed by
teamwork and communication skills

Strategic thinking, problem solving, foreign languages, and
technical skills are the hardest to find (Source: ILO 2016c, p 17 / xv)
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Potential Jobs at High Risk of Automation by Country
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% of potential jobs at high risk
of automation

Germany Japan

Sources: ONS; PIAAC data; PwC analysis

UK Economic Outlook March 2017

UK Economic Outlook March 2017
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Risk of Automation (ASEAN Market)

e 14 percent of the global workforce will likely need to transition to new
occupational categories and learn new skills. Moreover, all workers
will upskilling (cf. McKinsey 2017).

e Occupations in which the bulk of tasks are routines and follow explicit,
codifiable procedures tend to be more adaptable to automation [...]..
Jobs that ... resist automation are those with non-routine, manual
tasks that demand a high degree of situational flexibility and human
interaction [...] (cf. Chang/Huynh 2016).

o GERMANY Trend: Companies with high ,,Industry 4.0-Depth*

Increase of employment in the upper qualification levels
by 20 to 30 per cent (well qualified skilled workers, master craftsmen,
technicians, semi-engineers...). (Study by Spoettl 2017)
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of Industry ....?

« How will the roles of workers and
,Semi-engineers” change?

« What are the consequences for
occupational profiles, curricula and
TVET?
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Requirements for Skilled Workers

Tasks after digitalization as named by skilled workers,
master craftsmen, technicians, engineers 1 2 3 4

Knowledge of information and production technology
Knowledge of software structures

ybrid exercise of functions
Experiences with mechatronic plants
Shaping of user-friendly surfaces

Co-shaping of software

Changing programmes if necessary

Executing parametrization tasks

INng one’s own decisions

Mastering of complex plants (2 years’ experience)
Acquisition of knowledge via the Internet, with manuals, data
reets;
knowledge platforms/ fora

tg-of processes and technologies
Ability to optimize plants

Reading and assessment of machine data and intervention at the
machine

1 do not agree, 2 partly agree, | agree, | fully agree
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The ,,NEW Basics“ — Broad Competences

Learn to think starting from the software,

Get to know network structures,

Learn how to master Big-Data technologies,

Learn how to work with a variety of data formats,

Understand and master processes,
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The ,NEW Basics“ — Broad Competences

« Learning how to take over more self-responsibility

Learning how to cooperate and communicate better,

Learning how to initiate innovations,

Understand and consider the environmental and
social impact of technology choices and innovations,

Make use of innovation potential!

Support shaping competence!

27/03/2019 Page | 16
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Some Answers ...
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Scenarios of Skill Development Because of

Industry 4.0 / Digitalisation

 The 15t scenario claims that development of Industry 4.0 /
Digitalisation does not cause significant changes in the provision of the
skill requirements in TVET at least in the short terme.

« The 2"d scenario claims that the structure of the TVET provision will
remain unchanged, however, the contents (occupational profiles /
curricula) will have to be adjusted to the requirements set by Industry
4.0 / Digitalisation.

« The 34 scenario expects combination of existing occupations and
gualifications.

« The 4th scenario foresees development of the separate highly
specialised qualifications oriented to the requirements and needs of the

Industry 4.0 / Digitalisation.
Source: bayme Study 2017 & A.U.T.O 2018
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Automotive Industry (Project: A.U.T.0 4.0, 2019)

ES DE IT
Design Project Leader X
Maintenance Team Leader X
Quality Technician X
Production Supervisor/Shift Supervisor X
Mechatronic expert X
Mastering IT systems in production depending on the situation
Monitor and control networked systems

Troubleshooting and fault repair

Making program-specific modifications

Analyzing abstract relationships in plants and eliminating

malfunctions

Use of assistance systems in maintenance

Mechatronic operator 4.0

Supplier Quality Assurance 4.0

Technologist New Production Processes

Cyber security expert

Data scientist

Data architect

X X X X X X

X X X X X X
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New (optional) additional qualifications (AQ)

Electrical and mechatronics technicians

AQ1

AQ 2

AQ 3

AQ 4

German

Metal working occupations

System integration

Analyse process sequences

Select hardware and software components
Prepare and execute test

Process integration

Analyse production processes

Develop Pl measures

Test measures and document technology and
process data

Additive manufacturing procedures
*)
Handle 3D data sets

Set up additive manufacturing plants
Check and ensure quality

IT-based plant modifications

Plan modifications to plants

Produce and digitally revise pipelines, profiles,
plant parts or sheet metal constructions

Answer!!

= UBC

Digital networking

Analyse systems, process sequences and technical conditions, identify
network requirements, draw up, evaluate and select possible solutions
Select, install and configure network components and integrate such
components into the infrastructure

Analyse errors, malfunctions or bottlenecks, evaluate data throughput
and error rates, rectify errors, test systems

Programming

Analyse systems, processes sequences and technical conditions and
identify requirements for software modules

Adapt software modules, integrate software modules into systems and
document changes

Create test plans and test data, test systems

IT security

Develop and coordinate technical and organisational IT security
measures

Implement IT security measures

Monitor IT security measures implemented

*) also for mechatronics technicians
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Recommendations
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Establishing Sector Related Intelligent Alliances for

Promoting
Digitalisation in TVET, Training & Learning

Across all economy sectors of society we need to initiate projects for

Establishing Intelli lllances in TVET,

Train ning.

These Alliances should have th to make sure that all
interdependencies in our life are geared towards a human centered

digitalisation.

The final goal must be the implementation of
human centered curricula for directing the 4th
Industrial Revolution.
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Recommendations for ,,Digitalisation in TVET*

Area 1. Redesigning of Occupational Profiles for matching
the requirements of digitalisation at the place of work

1: Shaping of occupational profiles,

2. New orientation of the structures of occupational Profiles: “Thinking
Starting from the Software” (Think Digital™),

3: Identification of occupational profiles and study programs.

Area 2: Designing training programs which meet the

requirements of digitalisation in work
4: Support of professional / subject related competences,
5: Permeability of educational offers in TVET.
6: Development of curricula.
7: Implementation of Didactic Concepts, oriented to work-processes,
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Recommendations for ,Digitalisation and TVET*

Area 3: Upgrading teaching and management staff in TVET

regarding the requirements of digitalisation in work
8: Further training of teaching staff and TVET management,
9: Digitalization and labour market.

Area 4. Continuing Vocational Training (CVT-LLL) in digitalisation
for workers
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(Christoph Igel, Head of DFKI Berlin, am 12.11.2018)
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