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Setting the Scheme: Digital, Green, and Social Transition

Starting point:
A lot of technological innovation is not being used and implemented

« Every technological or economical innovation
is also a social innovation process, The
which is decisive for or at least co-determining h
efficiency and effectiveness, success and failure
of an innovation. FOU rt

« Technology as an enabler of innovation. I nd USt rial

“A New Nature of Innovation” (OECD 2010)

 Every technological innovation is made by people for people RGVO' UtiOn
(Klaus Schwab, Founder of the World Economic Forum,

The Fourth Industrial Revolution, 2017)

Solution: Kla us

Digital, Green and Social Transition

Combining technological innovation with a social innovation process SChwa b
Stakeholder and user involvement in a co-creation process Founder and Executive Chairman,
Considering impact, organisational and personnel development World Economic Forum

right from the beginning
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New Innovation Paradigm: Central Elements

Integration of innovations in social innovation
processes

Modified, more comprehensive objectives:
solutions for societal challenges and impact are in
focus

Subjects of innovations are changing: new
technologies alone are not solving recent and
upcoming societal challenges, new or modified
social practices are needed as well as cross-sector
embedding innovations
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From Industry 4.0 to Industry 5.0

Industry 5.0 complementing the primarily technological and economic oriented
Industry 4.0 with its focus on being:

Human-centric: using technology primarily for the benefit of people
Sustainable: not harming the environment .
Resilient: contributing to the security of supply and autonomous supply chains “\.\ Towards a

sustainable, human-

~ Industry 5.0

(European Commission, Industry 5.0, Policy Brief 2021, pp. 14). | 8 centric and resilient

This human-centric perspective is leading to changing social practices ‘ tiophammache
(in the sense of Social Innovation): -

European industry

nnopharma
Global

Considering impact of new technologies on future of jobs, business models and
welfare

White Paper
E) R&I PAPER SERIES

Better integration of social and green priorities in technological innovation e Implementation of Industry 5.0
(technological development as a social innovation process)

Close involvement of workers in technological design and development, integrating their experience of the

- leveraging a proof of concept initiative within the Irish
workplace s o

Practices in a Pan-European Setting

Empowerment of workers, proactive re- and upskilling,

New human-machine collaboration and work division
Simultaneously developing technology and training

Combining technological trends with pro-active skills adjustment
Effective supply chain resilience
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Interfaces between
Technology — Organisation — Human/Work

Political regulation, functional context preconditions, networks, value chains

Framework specifications: strategic, normative

Intelligent assistance e
systems

5 Learnable function e
i distribution between
' human actor & machine
Monitoring and e
»  regulation carried out
; by human actor

/ Autonomous, e
i Holistic task definition e ORGA:'gAT'ON self-monitoring systems
: Revaluation of « : Decentralized control e
qualification and jobs and intelligence
| High level of behavioral e Alternative organizational e
' maneuverability forms
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Combining Technological and Social Innovation

INTERCONNECTED
PROCESSES

of social and technological
innovation

898

CIVIL SOCIETY

BUSINESS SECTOR

ACADEMIC SECTOR

)

Societal Readiness Levels

Technology Readiness Levels

SRL 9 — successful deployment in real stakeholder context | [TRL9|| TRLS - successful user deployment in real life

SRL 8 - final testing in real stakeholder context (check SRL1) | |TRL8|| TRL8 - final user testing in real life (check TRL 1)

SRL 7 — demonstrated in operational stakeholder context | |[TRL7| | TRL 7 - demonstrated in operational user environment

SRL 6 —~demonstrated in simulated stakeholder context

TRLE
SRL 5 - validated in simulated stakeholder context | | TRLS

SRL 4 - stakeholder context validated

SRL 3 - stakeholder context proof of concept
SRL 2 -- proposed solution in stakeholder context
SRL 1 - societal problem in stakeholder context

Fraunhofer Policy Paper:
Social Innovation — The Potential for Technology Development, RTOS and Infus
2019

http://publica.fraunhofer.de/eprints/urn_nbn_de_0011-n-5349272.pdf

O—o RESEARCH
8 0o AGENDA SETTING
oo
GOVERNMENT 0—o IMPLEMENTATION

f
’;) © @ TECHNOLOGY / SOLUTION

O—o DEVELOPMENT / TESTING

Ecosystem Approach (Quadruple Helix)

TRL 6 — demonstrated in simulated user environment
TRL S - validated in simulated user environment

TRL 4 - validated in lab

TRL 3 - experimental proof of concept

TRL 2 - technology concept

TRL 1 - basic principles

Industrial Symbiosis Readiness Levels

All resources quantified and posted on matching tool/or company is actively looking for solutions
Resources prioritised for IS with management buy-in to advance IS opportunities

Check costs, regulations and other technology specifications to be met for IS opportunities

Resources identified, quantified and characterised for IS Adapted by the CircLean project from
Sommer 2020
Internal data sources identified for quantification

Initial ideas on which resources might suit IS
Level 1 means your company has an awareness

of IS but has not carried out anything active to
Processes mapped and targeted for IS instigate industrial symbiosis.

Level 9 means your company has posted
resources on the matching tool and/or is
actively looking for solutions. 6

Initial ideas of where company can engage

Awareness of IS and potential benefits
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Rel €vance Technological Innovation
of Non-

. .
technologic Non-technological Aspects

al Aspects

: Organisational Business Models
Al il Support and Change

Investment Acceptance

Competitiveness

Framework Market Labour Market

Conditions Consumers

» To be considered / integrated in a co-creation process combining
technological and social innovation
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ROBOHARSH: Human-Robot-Interaction

« Technological solution for a modified and reorganized working environment:
Improvement of working conditions

« Technological development by integrating the experience of the operators

 Integrating workplace and practice oriented skills and knowledge

* From operator to supervisor:
Higher qualification and robot support

ammmEEEEED |
JAEEEEEEE
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ROBOHARSH: New Task Allocation
From Operator to Supervisor

39 operator tasks were depicted at the beginning. Most of them are now done by the robot and the operator from
inside the pulpit (esp. the heavy weight and hazardous ones). Only 8 of them are remaining manually outside.

RoboHarsh

Configurazione Ciclo Robot
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ROBOHARSH: Social Innovation Co-creation Process

High integration of users/operators, stakeholders in the innovation process (co-creation):

Operators: range from daily to yearly involvement Implemented suggestions (on average)
Foremen: weekly or monthly involvement
HR Department: several times a year

Project Partners: mainly daily or weekly

Number of improvement suggestions
from users/operators and stakeholders:

64%

Ranging from 5 to 50, average = 21
Number of changes based on these suggestions : implemented suggestions

= not implemented suggestions

Ranging from 4 to 30, average = 12

Conclusion of the developers:
The user involvement was sufficient, their opinions were heard and taken up, they got all the needed information and the

management was supporting the user involvement
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COCOP:
Coordinating Optimisation of Complex Industrial Processes

» Development of a steel manufacturing plant-wide monitoring and control tool in order to reduce the surface
and sub-surface defects in micro-alloyed steels in as-rolled state

» Addressed sub-processes:
Secondary metallurgy, continuous casting and hot rolling

» Combining technological development with LI L L L
a social innovation process of co-creation | | I |
and co-development for improving S B = W
effectiveness and impact of the innovations v I || |quatiycontrol |
% == = = == o B
and operator acceptance i : : z | >
u__ C AE KD o )
Secondary Continuous Hot Rolling Finishing
Metallurgy Casting

Parameters J, K Parameters X, Y, W Parameters N, Z /|
L\ / ‘\\ '/,r \\ ‘ \\

COCOP
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COCOP Sl Operationalisierung ols |

Steemeting Individual rationality Usage of System > Acceptance of
Working level Advice System Advice

Installation ) C Installation ) C Installation )
Manager Manager Manager
Intermediary . . Plant-wide Optimisation
I : I provision of meaning Job Satisfaction (Participation/Attitude)
m;‘rﬂg ) C Billelca.sler) (Blocmcasler
Fuemll+=> Cruenmns) Fﬂenﬂn-l-:)
operators operators operators
Shift1,2,3 Shift1,2,3 Shift1,2,3
Competences Qualification Understanding of
prqcess,_ company Skills Plant-wide Processes
rationality
Following the advices of Usage of Optimisation System

optimisation systems

makes decision making...

Interviews at SIDENOR - Requirements
leads to better results
Requirements — general matters

= The COCOP system should support the work of users: problem solving,
ensuring quality, environmental and safety issues

= (Future) users are missing data and evaluation procedures for existing data

= They want to get to know the effects of other sub-processes on their owned
process

= They want to get to know the effects on other sub-processes and on the
final product

reduces workload

makes work more cost
effective

makes work more quickly

42,9% 14,3%

28,6% 28,6%

14,3% 21,4%

produces better quality

People-related requirements

« Education and training will be a relevant condition for successful
implementation

= Operators should be involved in developing new skills for PWO

= “If all involved employees understandthis kind of optimisation and if it is
achieved that all these employees benefit from optimisation, the goal of

mstrongly agree W somewhat agree optimisation will be achieved.”

increases production

makes production more
ecologically

12
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New Skills Agenda
Erasmus+: Sectoral Blueprints (Skills Alliances)

2018 2019

» Automotive » Additive

» Maritime Technology manufacturing
> Space - Geo Information » Construction
> Textile » Maritime Shipping
» Tourism > Steel Industry
2021

> Blockchain

» Cultural heritage

> Cybersecurity

» Rail supply and transport industries

» Work integration social enterprises

> Software services

2020

Industrial Symbiosis
Digitalisation of Energy
Batteries

Defence

Bio-Economy
MicroElectronics
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Skills Alliance and Strategy Building
as a Social Innovation Process

* Involving relevant _ o
stakeholders from  Improving and establishing
companies, sector sustainable governance
associations, social structures
partners, training » Companies / employees:
providers, education new training and access
and research possibilities

* In-time adjustment of
skills demanded by
companies because of
technological,
economic, and societal
developments and

ldea

» Set-up an Industry
related European Skills
Agenda and Alliance
as a cross-sectoral

Developing new
vocational education
and training practices,
tools and measures
Set-up of new
development structures,
alliances and

Implementation

+ Setting up Online and
Regional Training Eco-
Systems

* Collecting and developing

» Organisational/ personnel
development: new
motivation and social
practices, lifelong learning,
behavioural changes

* Online and Regional
Education and Training

demands Blueprint leadership structures training modules Eco-Systems
* Testing of skills checklists
- and foresight measures
Cha”enge Inventlo_n/ * Getting feedback from
Intervention companies, social ImpaCt

partners, training
providers, education and
research
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Skills Alliance for Industrial Symbiosis (SAIS) -
A Cross-sectoral Blueprint for a Sustainable
Process Industry (SPIRE)

EU Programme: ERASMUS+ “New Skills Agenda”
Duration: January 2020 — December 2023

* Funding: 4 Mio Euro

» 24 Partners + 11 associated partners

+ Already 25 funded sectoral blueprints

Key components of SPIRE-SAIS:
Build on existing SPIRE coordination, projects and
activities

+ Cross-sectoral approach, covering all the eight SPIRE
energy intensive industry sectors

« Sectorassociations as central communication and

dissemination intersection
Co-funded by the
Erasmus+ Programme
of the European Union

Project Number
©612429-EPP-1-2018-1-DE-EPPKA2-SSA-B 15
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Multi-stakeholder Approach: ..
European Steel Skills Alliance (ESSA)
Skills Alliance for Industrial Symbiosis (SPIRE-SAIS)

Science/Research: P
Universities and research institutes .

Business:

Companies (production and value chain) PROJECT PARTNERS AND COUNTRIES

Industry sector associations: A SPIRE,
ESTEF IMA Furope, European Aluminium,
Water Eurcpe, ECEG

Education and training institutions: - y Stmn, Fetiece Nors (veeD), MYTLINEGS
Company-wide and national, public educational institutions

(Aluminium), Suez (Water)

= N Education/training providers & RTOs:

{ y ! R Scuola Superiore Sant'Anna, Fundation

il B Circe, ITC, I3Q, International Synergies,
L | H20people

< Research institutions: TU Dortmund
d | University, CSM/RINA, Visionary

Politics:
European Commission, EU member states,
associations and social partners (employers and employees)

Analytics, IMNR, Eukasiewicz-IMN
Regional institutions: ART-ER

Assgociated partners: EIT Raw Materiale,
thyccenkrupp Steel Europe, CEFIC,
CEMEBUREAU, ITQ (Universitat Polit®cnica
de Valéncia), Carbon Market Watch, Circle
Economy, University of Deusto

"Bl =T +fAnars; 10U steef
CReMICg,  godine iy, o g ‘E\)_\él f-’;,_,,%
= % 16
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Thanks for your attention

Antonius Schroder
antonius.schroeder@tu-dortmund.de

ESSA: www.estep.eu/essa
SPIRE-SAIS: www.spire2050.eu/sais



