llllllll
Lia o

Politechnika
Slaska

Priority Research Area 5
Process automation and Industry 4.0

Gliwice 29.10.2020




POB5 - Process Automation and Industry 4.0

Part V

* Socio-cultural and methodological challenges
of Industry 4.0

Politechnika
Slaska



POB5 - Process Automation and Industry 4.0

PartV
A. Socio-cultural and methodological challenges of Industry 4.0

Length of
Person representing the research team Department presentation

Beata Pitula Institute of Education and
u Communication Research
Institute of Education and

Przemystaw Gebal

Communication Research 5 min
Aleksander Gwiazda Faculty of Mechanical Engineering
Damian Ggsiorek Faculty of Mechanical Engineering 3 mMin
International Center for
Maigorzata Dobrowolska Interdisciplinary Research 5 min
. Faculty of Organisation and
Aleksandra Kuzior Management 2 min
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SOCIO-CULTURAL AND METHODOLOGICAL CHALLENGES
OF INDUSTRY 4.0

Beata Pituta, Przemystaw Gebal

Institute of Education and Communication Research




Industry 4.0 - Society 5.0 - challenges

Industry 4.0 (society 5.0, post-digital society) mark a qualitatively significant change, which

can be described as a ,,grand innovation”,

which involves specific challenges for science and technology,

namely:

a) the need to adopt a specific methodology (trans-disciplinary one — the top-down
approach) as a tool to study complex sociotechnical problems;

b) changes in the way of science and technology operatations - conducting research,
disseminaton of innovation, etc.

In consequence, the lack of an adequate response to these challenges on the part of science
and technology leads to a kind of their "ideologisation" (similar to the situation regarding
"sustainable development").
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Industry 4.0 - Society 5.0 - answers

The adequate answers to these challenges concerning both social sciences (humanities) and

technical sciences as their subject and object, concern:

1. implementation and development of research and education in the field of STS (Science,
Technology and Society) - international and interdisciplinary programmes with technical
and humanistic content (the Silesian University of Technology may be currently the only
technical university in Poland in this area);

2. implementation in different types of sciences of the research procedures of creation
and dissemination methods of their results, in accordance with the idea of
RRI (Responsible Research and Innovations) or Reallabor.

Both these lines of action require close interaction between technical and social sciences.
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Industry 4.0 - Society 5.0 - partners
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Foreign partners:
1.

Austrian Academy of Sciences, Institute for
Technology Impact Assessment - Vienna
TU-Graz, STS Institute of Interactive Systems
and Data Science

Industry 4.0 Cluster - Berlin

Karlsruhe Institute of Technology (KIT)

TAB TAB-Technikfolgenabschatzung Bulro - Berlin
Czech Academy of Sciences, STS Research
Department
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Industry 4.0 - Society 5.0 - Implications and Relations

1. Communication processes in a hetwork of machines, equipment and people

2. Technological revolution and individual development (exclusion or inclusion?)

3. Industry 4.0 and Society 5.0 and the development of (specialist) language education
4. The humanistic professional habitus of teachers in the context of technological

progress
5. Euthyphro-eudaimonistic model of language teachers education in the context of the

Industry 4.0 and Society 5.0 concepts (Gebal 2019, cf. Pituta 2010)

Transdisciplinary methodological approaches, educational and glottodidactic
comparativism, intercultural research, Critical Discourse Analysis.
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Industry 4.0 - Society 5.0 - Implications and Relations

Team representatives:

Dr tukasz Kumiega, Dr Stawomira Kotsut,

Dr Monika Nawracka, Dr Anna Waligora,

Dr Ewa Figas, Dr Eliza Borczyk, Elzbieta Kempny, MA
Zofia Chtopek, Prof. of SUT

Przemystaw Gebal, Prof. of SUT

Politechnika Foreign partners:
Slaska Austria, China, Croatia, Finland, Spain, Korea, Germany,

USA, Italy.
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SOCIO-CULTURAL AND METHODOLOGICAL CHALLENGES
OF INDUSTRY 4.0

Aleksander Gwiazda, Damian Gasiorek

Faculty of Mechanical Engineering



Introduction and characteristics of the Team

The challenges of Industry 4.0

e the social challenges of Industry 4.0 (job losses,
hyper-specialisation)

e cultural challenges of Industry 4.0 (product
personalisation, new design)

® new design methodology (design to value
instead of design to manufacturing)

Personal core of the project team

e Aleksander GWIAZDA, Prof. of SUT,
Silesian University of Technology

® Mariusz HETMANCZYK, Prof. of SUT,
Industry of Future Platform

e Dr. Eng. Matgorzata OLENDER

Silesian Centre of Industry 4.0 Competences

Characteristics of the work of team members ” ' .. - = | |
® management and culture of organisation B s [ |
® augmented reality |
® ergonomics and humanisation of work
® systems integration

oW

11

L 4

Politechnika PS gﬁn:jtTEchm
Slaska SLASKIEJ




Characteristics of the project under preparation

Recent work and projects

® Design of renewable systems

e Augmented reality

e Simulation of the technical systems operations
e Development of students’ competences
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Project concept within the sub-area

® a robotic nest for incremental manufacturing of
composite parts

® cooperation with a human operator, also using
augmented reality

e manufacturing of components being embedded
systems (machine components, buildtronic)

e flexible system structure

Y Fiber Optics

EMBEDDED SENSING & MACHINE LE

Potential cooperating entities
® EMT Systems Sp. z 0.0

® Axoma Sp. z 0.0

® \/ix Automarion Sp. z o.0.

~LED’s

Copper Wire-—/ |
EMBEDDED CIRCUITS Nichrome Wire—

e current partners of Department and Faculty
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Summary

The implementation of the conceptual nest will allow to develop

the mechanisms that characterise both the Industry 4.0 concept,

as well as the Industry 5.0 concept,

including:

* additive manufacturing of composite parts in a flexible
robotic production nest

 development of the principles of human-robot cooperation
in the manufacturing process (assembling of warp elements)

 working out the concept and testing the impact of
augmented reality on improvement of productivity of the

3 : sociotechnical system and overcoming the need for hyper-

p0||IEChn|ka specialisation

SlaSka  working out the concept of a new project based approach

i within new elements

 determination of the development directions for the
investigated technology 13
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SOCIO-CULTURAL AND METHODOLOGICAL CHALLENGES
OF INDUSTRY 4.0

Matgorzata Dobrowolska

International Center for Interdisciplinary Research




International Center
for Interdisciplinary
Research

Postgraduate studies of Master of Business Administration — Industry 4.0 profile

Social and Technical Sciences Conference: Scope of Co-operation for the Technical and Social Development

Sections:

Section 1: International Interdisciplinary Team for Research and Publications

Section 2: International Interdisciplinary Team for Implementation Projects

Section 3: International Interdisciplinary Team for Inventions and Know-How

Section 4: International Interdisciplinary Team for Experts and Knowledge Databases Networks
Section 5: International Interdisciplinary Team for Priority Research Areas

Section 6: Talent Hub

Section 7: Engineering Business Lab

Section 8: Engineering Business Club

Section 9: International Forum for Support of High Carbon Sectors Transformation within the EU

Laboratories:

Laboratory for Research and Analysis of Work Conditions of Industrial Occupations
a: Sub-Lab for Preindustrial Period Work Conditions Reseaarch and Analysis
b: Sub-Lab for Future Work Conditions Reseaarch and Analysis

Students’ Scientific Circles:

1. Interdisciplinary Student Research Club of Patent Inventors

2. Interdisciplinary Student Research Club of Human Factor in Industry

3. Interdisciplinary Student Research Club of Heros of Social Inclusion

4. Interdisciplinary Student Research Club of Managerial Competences of Future
5. Interdisciplinary Student Research Club ,,Psyche”
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International Center o ]
?;;2;?‘;?,‘5“"’“"3” POB 5: Characteristics of works carried out and the Team

International Interdisciplinary Team for the Priority Research Area:

Human Factor in Industry 4.0.

Section A - analysis and development of competences of the future

Section B - monitoring of Industry 4.0 professions and changes of the
labour market in the context of Industry 4.0

Section C - professional problems and changes in organisations’
management in the context of the 4th industrial revolution

Section D - functioning of the individual in organisations undergoing
digital transformation

‘|
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International Center
for Interdisciplinary
Research

Current research:

Conducting research in 26 countres on future competencas
and duagnostic tools for kaders, employess and HE professionals

Fublished book valumes:
Volumes 1-3: Research and Analyse of Working
Condions of Industrial Occupations

Part 1: The past, Part 2: The presant, Part 3: The future

Top-scored publications:
Kowal M., Sorokowsk, P Sorosowska, A, Dobromokska,
M., Psanskl, K, Dlesriewicz, A, _ & Angum, A (20200
Reasons tor Facebosok usage: Data tror 46
countries. Frantiers in Paychodagy, T1.
Sorokowskl, P., Grogecka, A Kowal, M, Sorokowska, A
Biadek, M, Lebuda, |, Dobrowalska, M., Zaybek, P&
Karawowskl, M. (20200 Can Informaton about Pandenmscs
Increase Negatnee Atfitudes [owand Foresgn Groups? A
Case ol COVID-19 Outbhress. Sustoinatelity, 12712), 4912,
Pollak, &, Dobrowoekska, M., Timofiejczuk, A., 8 Paliga,
ML (2020) The Effects of the Bag Frve Personality Traits
on Stress among Robat Programming
Students Sustainatdlity. 12712], 5196
Dobrowaolsks, I'.-'I..S'Ia.!'r'{-Sa:-.“.-:-. b, Flakus, M B Deja, A
[2020). Chmatae and Ties in Workpdac e versus Senge ol
Damnger and 5kress, Based on Empincal Research i the
Asuation Industry. Sustednatddity, T2713), 5302
Tutak, M., Brodng, 1., & Dobrowalska, b, (2020).
Ascacsrmant of Work Condibeans an a Produchan
Enterprise—A Case Study_ Sustainatlity, 12713], 5350.
Oabrawalska, b, B Knop, L. (2020). FIt to Work in the
Businsss Modets of the Industry 4.0
Augpe, Rtainabinty, 12012), 4854,

Conferences cycle:
Conference on Soclal and Technical Soences -
seops of cooperation for technodogecal and sooial progress

Licences and research works (NB)
related to Industry 4.0:

1. Scale of thework safety and health climate

&, Dimgnostic tood for workars performang difficult and
dangarous work in industy

3. Psychologecal test to diagnose industrial rescuers

Implementation at tha customear's premisas

1. Employes apprassal systems

Projects:
Driahoeg 0331, /D0G 207810 aned Diiabog 0072/ 00G/ 20719710
financed by the Minsstry of Scienca and Hagher Education

Mational and European patent applications:

P. 428370 Tool for carnying cut psychodogecal tasts as part of
professional suitabilrty and qualficaton forwork

P.428372 Apparatus for measuring human psychophysica
fitness

P.428373 Apparatus to assess tha coordinaton of deesibility
and attentson-grabbing in smulated diffioult physcal working
oomdirtions| "

P.428579 _Paripheral davice to support psychological research®
P. 428520  Davice monatoning behaviour of 3 parson subject ko
tha diagnoss”

P. 428022 Workstation safety conditions upgrade davice
P.428020 . Dewica for carmying out psychodogecal tasts and
quantitative examanations’

Davice for creating spatial vsualzation of images and charts fior
thea aducation of visually impaired persons
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International Center
for Interdisciplinary
Research

Cooperation with external partners

Academic Sector; Social Sector:

Katowice Specal E ic £
Institut foir qualifizierende pritE el BremimiE sane Private Sector:
Innovationsfarschung wnd -beratu - , among athers
g.:|.;1||5|:._ .:,E.rm;.-f. University of Porta, Regional Chamber of Economics

(UPorte) Faoulty of

Rockwall Automation
Enginearing Portugal

Aszzociation of municipalities
and districts of the Wastern
Sub-reqicn

lastrzabes Rallway Company
Cranfield University,

Schoaol Of Management, UK

EMT-5ystem
Public Sector:
Volvodship Labour OFf
Mational Universiti of Salta e e
(LIN5a). Argentina Marshal's Office of the
Slaskie Vorvodeship
Unwiersytet Techmiczny w
Koszycach (TUKE), Slowvakia
.
- - A
Unrversidad do Sa0 Paulo _ oseeeeessss  Universities from Poland:
(LF5F), Brazil — among others: )
. N ' Uversity of Ecomomics in Innovation and technology
Raykjavik Lniversity [RLI), K atawice transfer:
Myenrode Business School (MES), scaland lagiellondan University Pra-Lab: the spin-off company
The Methearlands

af the S5UT
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SOCIO-CULTURAL AND METHODOLOGICAL CHALLENGES
OF INDUSTRY 4.0

Aleksandra Kuzior

Faculty of Organisation and Management




Research of the Department of Applied Social Sciences
of the Faculty of Organisation and Management

Dr. Waldemar Czajkowski, D.Sc. Prof. of SUT; Prof. Dr. Pavel Fobel, D.Sc.; Prof. Dr. Daniela Fobelova, D.Sc.;
Dr. Barttomiej Knosala; Dr. Aleksandra Kuzior, D.Sc. Prof. of SUT, Dr. Grazyna Osika, D.Sc. Prof. of SUT;
Dr. Barbara Przybylska-Czajkowska

» Ways of addressing moral issues in the emerging Industry 4.0 paradigm and its cultural and
axiological aspects.

» Analysis of the Industry 4.0 development in the perspective of global technology
development model.

» Predicting the cultural consequences of introducing Industry 4.0 basing on Marshall
McLuhan's tetrad concept.

» Social implications of the Industry 4.0 implementation - resistance to change and the
problem of technological unemployment.

» Humanistic and psychological aspects of human-machine interaction.

» Automation of HR processes, analysis of potential risks.

» Social innovation to support the implementation of Industry 4.0.

» The development of Industry 4.0 as a subject of public debate in democratic society.
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Problem of technological unemployment

» Are we in danger of technological unemployment?
» Which professions are at risk due to computerisation and automation of work processes?
» What will be the professions of the future?

» Technological unemployment results from the technical progress and development of
modern, innovative technologies, which - when implemented in various branches of
industry and services - usually cause a lower demand for human labour. Activities
previously performed by humans are now performed by highly efficient machines.
Automation and robotisation of industry and services result in lower demand for
workforce.
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