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Foreword
Faster, better, higher, further... aiming for superlatives is typical of our economy and society today. Rapid
technological developments, digitalization and globalization bring enormous advantages. However, the
multitude of challenges associated with these trends often makes it difficult for us entrepreneurs to keep up.
FIR has always been committed to opening up and leveraging the potential of progress for companies
with its application-oriented research. Today more than ever, this ambition to be practically relevant
requires close working ties between industry and research. FIR is committed to this approach with
every fiber of its being. It provides companies with many points of connection to exchange ideas and
develop solutions to successfully implement processes and strategies for the future-proof organization.
I myself have experienced this for more than 20 years, during which we, as an active member of the FIR
e. V. network, have been closely involved with the Institute. Since 2015, when I became chairman of
FIR e. V., I have been particularly involved in further developing the Institute and its activities.
The FIR e. V. association is also one of the points of connection mentioned above and, in my view, a very
special one, because it directly involves companies in FIR’s activities. The association is not only the founding
and administrative body of FIR, but has grown into a lively, continuously expanding network of currently more
than 245 companies, associations and individuals. They all have joined forces to benefit from the proximity
to FIR’s research activities to gain new ideas for their business, have access to cutting-edge expertise, and
exchange ideas and with other network members. As the cluster-leading institute of the Smart Logistics
Cluster on RWTH Aachen Campus, FIR offers a unique infrastructure in which science and business complement
each other in a special way and work together on visionary approaches and solutions.
The new concept of “UdZ – The Data-driven Enterprise”, with its combination of contributions from research
and industry, reflects the key mission of FIR, namely to bridge the gap between business and research. I am
looking forward to reading this second edition of this year, with numerous examples of how future-proof
solutions for increased productivity and competitiveness are developed by linking theory and application.
The FIR e. V. network is an essential part of FIR’s success story. As Chair of the Executive Board, I am looking
forward not only to actively contributing to this success story, but, above all, to welcoming new members
who are committed to shaping the future of industrial management in the network.

Sincerely,
Ingo Kufferath-Kaßner
Chairman of the Board of FIR e. V.

Do you have any questions or suggestions about
our magazine or would you like more information?
Then please send us an e-mail to:
udzteam@fir.rwth-aachen.de

Learn even more about the FIR and
visit us on our website at:
» fir.rwth-aachen.de
Or sign up for one of our FIR newsletters:
» newsletter-anmeldung.fir.de

Dear Readers,
Do theory and practice contradict each other, and are
engineering findings therefore not suitable for practical
application? We answer this question with a clear “no” and
the work of the FIR proves this for decades. In this issue
of “UdZ – The Data-driven Enterprise”, you will learn how
science and industry are currently cooperating with each
other, how research becomes application and how “both
sides” benefit from each other under the motto ‘Bridging
the Gap between Science and Industry’. In the article of
the same name, read more about the FIR’s claim and the
various cooperation opportunities for companies.
We also show how application-oriented research really
works and how it bridges the gap between science and
industry in a beneficial way. Models and methods, processes
and applications connect the seemingly so different worlds.
For example, the study “Value Networks in Times of Infectious
Crises” gives companies direct support in preparing for
future crises. It was conducted by the FIR and the Industrie
4.0 Maturity Center on behalf of the research advisory board
of acatech’s ‘Plattform Industrie 4.0’. In the same context,
the FIR is developing an AI-supported platform in the
‘AIRS’ project that helps companies to identify and observe
crisis situations at an early stage and to evaluate response
strategies (p. 92 et seqq.).
The current development of the business environment not
only accelerates change processes in companies, it above
all increases the complexity of strategies, organizations
and processes. Structured approaches help to unlock this
complexity. Read on page 83 how the OKR (Objectives and
Key Results) management system can also be used by SMEs
and how you, as a small or medium-sized company, can
approach the selection and implementation of your project
management system in a structured way.

Prof. Dr.-Ing. Volker Stich
Geschäftsführer
FIR e. V. an der RWTH Aachen

With the increasing volatility of the markets, it is becoming
more and more difficult to predict events. In this context, FIR
is developing a platform to improve the forecasting capability
and increase the capacity utilization of SMEs in the German
stone and earth industry (p. 68 et seqq.) and – completely
different industry, same forecasting needs – a platform to
establish electric mobility in multimodal logistics chains (p. 56
et seqq.). The ‘FLEMING’ project is developing an information
logistics concept based on predictive maintenance to ensure
that stressed distribution networks remain stable even as
e-mobility increases (p. 105 et seqq.). In view of the multitude
of new challenges in an ever faster-changing world, in-house
entrepreneurial resources easily reach their limits.
The aim of numerous research projects is to provide relief
in the form of data-based decision-making aids. Data quality
is essential in this context: FIR is therefore investigating
the extent to which data fusion methods increase the
quality of operational feedback data. (Project ‘DaFuER’,
p. 76 et seqq.). Robotic Process Automation (RPA), an
automation technology for internal administrative processes,
is also considered an efficiency lever. The ‘RPAcceptance’
research project (p. 48 et seqq.) looks at how to gain the
necessary acceptance among the workforce. The ‘GALA’
project, which examines “Learning and working in the
Aachen healthcare region” and takes a close look at work
in the healthcare sector, is concerned with work design and
competence management (p. 100 et seqq.).
As you can see, research and practice go hand in hand
at our company, always with the aim of supporting users
in their work and making companies fit for the future.
With this in mind, we hope you enjoy reading this
stimulating reading.

Prof. Dr.-Ing. Dipl.-Wirt. Ing. Günther Schuh
Direktor
FIR e. V. an der RWTH Aachen

Follow us:
facebook.fir.de · instagram.fir.de · linkedin.fir.de · twitter.fir. de · youtube.fir.de · xing.fir.de
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Research for and with Industry

Bridging the Gap
between Science
and Industry

8 / UdZ 2-2021

The opposite of theory is practice. This widely held notion often implies that scientific
findings are not always suitable for everyday use. But the fact that not all theory is the same
and that science and practice are dependent on each other, despite all their differences,
is already captured by FIR at RWTH Aachen University’s motto: “Research. Innovation.
Realization.”1 At FIR, all research activities aim to create implementable solutions for
real challenges from practice. To this end, it is essential to bridge the seemingly different
worlds of theory and practice, and FIR achieves this through collaboration with industry,
knowledge and technology transfer, and further education offerings on many levels. Last
but not least, FIR has positioned itself as the leading institute of the Smart Logistics Cluster
on RWTH Aachen Campus and has been successfully fulfilling this role for over 10 years.

I

ncreasing globalization and rapid technological
progress make it ever more important to
communicate new findings on processes and
applications and to provide models and methods. The
current development of the business environment does
not only accelerate corporate change processes, it also
increases the complexity of strategies, organizations and
processes. With the increasing volatility of markets, it is
also becoming more and more difficult to predict events.
In view of the multitude of new challenges in a world
that is changing ever faster, a company’s resources easily
reach their limits.

This is where FIR comes in with its application-oriented
research in the field of business organization, corporate
IT, and information logistics. Practical problems are
transformed into solutions for the digital interconnection
of the economy, serving as a basis for innovations in the
manufacturing industry. Under the rubric of Industrial
Management, FIR undertakes research, teaches and
provides qualification programs in the areas of Business
Transformation, Service Management, Information
Management, and Production Management. It explores
digital networking topics as well as new technologies
and business models with their impacts on the strategic,
organizational and operational transformation of
industrial companies. The Aachen-based research institute
shares this knowledge within the research community and
with companies alike.
The institute’s activities serve the goal of sustainably
increasing the productivity and competitiveness of
businesses. FIR supports companies in the Smart Logistics
Cluster by tapping the optimization and value creation
potential that digitalization, global networking, and
new technologies offer at many levels. The focus is on
questions of data processing and the optimal provision
1

Founded in 1953 as the Research Institute for Rationalization (FIR) e. V.,

the institute interprets “FIR” today as “Research. Innovation. Realization.”
(“Forschung. Innovation. Realisierung,” in German).

of information, because as digitalization continues to
advance, the company of the future will largely be an
information-processing system. The ability to generate
information from data and make the right decisions faster
based on this information will be decisive for the future
success of a company.

Gaining, Applying and Providing Knowledge
How does FIR ensure a high level of practical relevance and
thus the economic benefit of its activities? The basis of FIR’s
success is its business model, which reflects the virtuous cycle
between research achievements and practical successes
that is typical of FIR’s approach. Research projects address
and solve problems that have been identified as recurring,
structural problems in the context of industrial contract
research. The research results are subsequently applied
in practice. Equipped with the knowledge and insights
generated in this interplay of research and application,
FIR trains industry professionals in events and continuing
education courses, develops these insights further into
manageable methods and standards, and transfers them
into real-world applications together with the centers in the
Smart Logistics Cluster.

Networking With Partners Opens Up Potential
This interaction between science and industry takes place
on many levels, involving companies, associations, research
institutions and, not least, politics and research institutions
as sponsors of applied research. For example, as a founding
member of the Johannes Rau Research Association, FIR
strengthens the research strategy of the federal state of
North Rhine-Westphalia. Furthermore, it is a member of the
Zuse Association, which represents the interests of privately
organized research institutions at the federal level. As a
research center of the German Federation of Industrial Research
Associations (AiF), FIR is involved in projects charting new
directions for the future of industry. Not least, it benefits from
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“Learn From
The Best.”
the close collaboration with RWTH Aachen University within
a cooperation agreement, which defines FIR as an affiliated
institute of the University.In dialog with partners from industry
and services, FIR is active at many interfaces in order to recognize
and exploit the opportunities of digitalization for industry in all
facets. This includes numerous memberships in associations,
for example in the German Logistics Association (BVL), the Club
of Logistics, the Customer Service Association Germany (KVD), or
VDI, the Association of German Engineers. In order to allow the
broadest possible target group to benefit from FIR’s research
results, transfer activities such as developing recommendations
for action, guidelines, or specifications and standards are
essential. For this reason, FIR closely collaborates with the
German Institute for Standardization (DIN) e. V. and generates
DIN standards and DIN SPECs.

Smart Logistics Cluster: Bridging the
Gap Between Science and Industry
Since 2010, FIR, represented by Professor Volker Stich,
has been heading the Smart Logistics Cluster on RWTH
Aachen Campus. Here, visionary innovations for business
models and applications to advance sustainable production
and logistics are being developed, which impressively
demonstrate the added value of close working relationships
between industry and research. In a unique experimental
environment offering access to a demonstration factory
(Digital Experience Factory), innovation labs, and a theme
park, scientists and industry representatives explore and
test the potential of digitalization and interconnectedness.
An innovative real-world production environment offers
companies the opportunity to test the latest technologies
and processes in a compact, yet realistic setting. This helps
to quickly bring applications, business models, and products
to market maturity, including through the development
of prototypes into primotypes2. This results in extremely
short paths from the idea to proof of effectiveness. The
concept is fully in line with the new technology readiness

10 / UdZ 2-2021

levels, where the aim is to transfer new developments into
prototypes and primotypes2 within an experimental set-up
so that they can be put to actual use in the field to provide
proof of functionality. Opening up potential for application,
the Smart Logistics Cluster closes the gap between
the development of products and services and their
market maturity.

Forms of Collaboration
With application-oriented research, FIR develops
methods, structuring frameworks and applications for the
further development of companies in the area of digital
transformation. The involvement of companies as early as
in the tendering phase and in the later implementation of
projects ensures the practical relevance and the applicability
of the latest knowledge in industry.

Publicly Funded Projects
The transfer of knowledge to industry is the goal of all our
research activities. FIR is experienced in leveraging funding
opportunities and adept at identifying the right program for
a company. The federal and state governments are currently
making special efforts to strengthen local economic
competitiveness and, in addition to existing funding
programs, have improved many funding opportunities and
launched entirely new programs. The experts at FIR are
well-informed about current funding opportunities and

2

These models, manufactured with tools close to series production, are

not only used for pure functional validation and implement the concept of
the "Minimum Viable Product". Customer feedback can be fed back during
development, which significantly reduces implementation time at lower cost.
Early failure and learning from mistakes have method in this approach.
(Schuh et al. 2020, p. 41)

support companies in identifying appropriate programs. The
participation of companies in such programs ensures their
practical relevance, and companies, in turn, benefit from
obtaining the latest research findings, which inform their
further development.

Consortium Projects
Companies are often looking for solutions that lead to results
more quickly than through publicly funded projects, which
tend to run over several years. So-called consortium projects
are ideally suited to this purpose – here, companies with
similar questions and challenges join forces in a consortium
and formulate concrete research questions under the
leadership of FIR or one of the seven centers in the Smart
Logistics Cluster. This approach usually leads to results
within six months, as the participating companies gain farreaching insights into other companies and benefit from the
resulting recommendations for action and best practices.
The consortium partners have the opportunity to specify
their main areas of interest as questions in advance and
thus “define” the topics jointly addressed in the consortium.
Consortium projects are regularly offered by FIR, depending
on the current needs of industrial practice.

Consulting and Industrial Projects
With a focus on the topics of production & logistics,
digitalization & strategy, information technologies &
management, and service & maintenance, FIR offers
to guide companies through their transformation
process. With a comprehensive consulting portfolio,
FIR’s experts support companies in identifying
specific challenges and translating them into
strategies and measures to optimize value creation.
Frequently, a starting point for this process is the 'Industry
4.0 Maturity Index’3 co-developed by FIR, which companies
use to determine the maturity of their transformation
capabilities and to define structured measures in a
roadmap for driving this process forward.

Membership in the Smart Logistics Cluster
Companies that opt for continuous collaboration, seek
to align their company strategically for the long term,
and want to stay up to date on the latest research, often
decide to “enroll” in the Smart Logistics Cluster. This
form of collaboration overcomes traditional spatial and
institutional barriers. Within a strategically organized

3

Schuh et al. 2020, p. 41
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collaboration taking place in modern buildings and with
a state-of-the-art technical infrastructure, knowledge and
resources are shared, new developments are developed
and tested in rapid “sprints”; and innovations are quickly
brought to market.

Literatur
Schuh, G.; Anderl, R.; Dumitrescu, R.; Krüger, A.; ten Hompel, M. (Hrsg.): Industrie
4.0 Maturity Index. Die digitale Transformation von Unternehmen gestalten.
acatech. München 2020. https://www.acatech.de/publikation/industrie-4-0-maturity-index-update-2020/download-pdf?lang=de (Link zuletzt geprüft: 17.05.2021)

Outlook
In the Smart Logistics Cluster led by FIR, around 100 scientists and
project managers are involved in continuing the success story of
RWTH Aachen Campus, which is one of the largest technologyoriented research landscapes in Europe on a site of around
800,000 m². The goal is to create agile and learning companies
that can quickly adapt and adjust to the changing requirements of
the market. There are many opportunities and points of contact
for companies, regardless of industrial sector or size. Essential
to success are forward-looking company representatives who
have recognized that success is primarily based on collaboration,
according to the motto: “Learn from the best.”
st · mx
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Learn more about FIR:
fir.rwth-aachen.de/en
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INNOVATION.
REALIZATION.

“Dienstleistungswende” –
New Opportunity for Germany as a Business Location?
The future potential of digital technology could decisively transform the service sector
and thus give new impetus to the diminishing competitiveness of the German economy.

T

he ship of Germany as a business location is swaying in increasingly rough seas. It is swaying not
so much because the traditional German pillars of value creation (especially its flagships, the
automotive and mechanical engineering industries as well as the chemical and logistics sectors)
have lost their capabilities and expertise; rather, it is the major technological breakthroughs of the
last decades that have caused the “German virtues” – which ensured a leading position among the major
economic powers for more than a century – to lose in significance. Perfectionism, quality workmanship,
and the reliability and durability of products of all kinds made sure that the German economy has had an
excellent reputation internationally for many decades. However, this has led to a certain complacency – the
German economy, it seems, came to take its strong position in the world for granted. Infatuated with its
own perfection (the strategy consultant and blogger Sascha Lobo dubbed this the “Spaltmaßfixierung”
of entire sectors of the economy – alluding to the typically German fixation on minute details such
as the clearance between parts1) and forever focused on purely incremental innovation, Germany is
lagging dangerously behind the competition in important areas of future areas of value creation –
especially in the area of digitalization, which is crucial for the future of the German economy.

Need for Innovation in the Service Sector
However, large-scale digital transformation of both the private and public sectors is the key prerequisite
for innovative service business models that will decide whether or not a business location will be
successful in the future. All highly developed, complex societies made the transition from an agrarian to
an industrial to a service society. This trend will accelerate further as digitalization and automation bring
about the transformation into a knowledge society – which is, after all, a particularly sophisticated form
of service society.
1

Lobo 2016
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Particularly when it comes to complex service concepts of
this kind, Germany’s widely lamented false start into the digital age could prove fatal. In terms of the importance of the
tertiary sector for the volume of value added, the German
economy is already mediocre at best on an international
level. With a 69 percent share of value added and a 74 percent
share of the number of employees, the sector clearly accounts
for the lion’s share of economic output.2 This puts Germany
in the middle of the pack in Europe, behind countries such
as the UK, France, and Sweden. Globally, however, the service
sector is growing much faster than in Germany, where annual
output growth over the past ten years has been at an anemic
pace of just one percentage point, far behind international
competitors from Asia and North America. According to a
study by the Western Union Company, the volume of traded services worldwide will increase by 31 percent between
2019 and 2025 (from 6.1 to 8.0 trillion U.S. dollars), which
means that the service sector will once again gain considerably in importance.3 The ability to design digital services,
especially by integrating innovative technologies in the
field of artificial intelligence (AI) or the Internet of Things
(IoT), will thus become a crucial capability for maintaining
Germany’s competitiveness as a business location. Looking
at the current state of development of the service sector
in Germany, it becomes clear that without significant
efforts, Europe’s largest economy will fall behind in terms of
economic performance in international comparison. So what
needs to be done to ensure that the false start in digitalization is not repeated here?

4

Böhmann et al. 2020, p. 33

5

The study can be found at the following link: publikationen.fir.de

6

Böhmann et al. 2020, p. 30

Germany 2030 – a Services Powerhouse?
The relatively young discipline of services research is striving
to provide a systematic answer to this question. The research
project “Digital Services as a Success Factor for Future Value
Creation – DL2030,” funded by the German Federal Ministry
of Education and Research, is currently attracting attention
in this context. The project seeks to “identify research and
development needs, including suitable approaches, that
contribute to the design of innovative technology-oriented
service systems with high customer value – with the aim of
paving the way for the future competitiveness of the German
economy.”4
The approach used in a study published as part of the
“DL2030” project5 is original in that it does not provide an
analysis of technical or organizational perspectives only.
Instead, it focuses equally on people as users in the design
of innovative service systems. In the study, leading service
researchers present development paths, research fields,
and recommendations for future research as opportunities
for science to contribute to mapping out a path for the
successful transformation of the economy and society
and to preparing them for the “value creation world” of
the future. The authors of the study outline a vision for
the service society in Germany in 2030. In this vision,
businesses and public bodies have a sufficient knowledge
base not only to master end-to-end digitized value
creation, but also to make it internationally competitive.
This includes, for example, the ability to tailor or adapt
services for customers in real time and to develop and
implement responsive, innovative solutions. Companies
are able6 to generate value creation on the basis of highly
ﬂexible software and intelligently processed data and to
develop competencies in digital ecosystems with which
to successfully scale this value creation processes for
the international market. The prerequisite for this is that
the companies themselves can rely on the integration of
reliable digital services.

“The future is a service, services are the future. Services,
continuously enhanced by the digital transformation, are
both, a driver for margin and for sustainability, by getting
the most out of products and processes.”
Lennard Holst, FIR e. V. an der RWTH Aachen
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On the one hand, this brings economic benefits for
companies, while at the same time strengthening Germany’s
competitiveness, as Dr. Jana Frank from FIR at RWTH Aachen
University, co-author of the study, explains:
“In this way, innovation and ongoing business processes
are integrated in a self-reinforcing value creation system
that brings new solutions to market in very short cycles
– and not just the domestic market, but globally as well.
Anyone who wants to survive in the dynamic market of
the digital world must inevitably have such know-how.”

This is a captivating vision indeed. But it cannot
be implemented with purely technological and
organizational strategies alone. In Germany in
particular, the logic of the industrial age is still firmly
entrenched in people’s minds. People typically think in
terms of machines and devices that require constant
optimization and that also provide the dominant basis
for the service society. This deeply ingrained mindset
must fundamentally change, warns FIR’s managing
director, Professor Volker Stich:
“It’s not a matter of turning a knob here and there in
Germany and we’ll be among the leading economic
nations of the next decades. For our economy, what is
needed is a fundamental, research-led reorientation
towards a value-added mentality consistently oriented
towards services. What we need to implement is nothing
less than a service revolution that fundamentally changes
the character of German innovation culture and value
creation philosophy. This revolution has important
technological and structural aspects, of course, but quite
crucial to ensuring that these aspects can be adequately
addressed is a revolution in the minds of people.”
Such a service revolution would join the growing number of
transformation processes – or paradigm shifts – that have
become known as “turns” or “transitions” in recent years,
such as the mobility transition, the production transition
or the energy transition. In each case, the characteristic
feature is that it is not just a matter of applying technical
solutions or organizational concepts, but of adopting a
new way of thinking based on fundamental findings (such
as from the environmental and climate sciences, a holistic
view of value creation, new business model philosophies,
etc.) which pursues innovative approaches to solving
economic and societal challenges, almost all of which can
only be implemented with the help of digital technologies.
The position paper of the DL2030 researchers provides a
scientific answer to the basic characteristics that the new
way of thinking – the new mindset in the service sector –
must have.

There are Essentially
Four Main Outcomes:
1. C
 onsistent Customer Orientation		
through Digitalisation
In the service society, it is not technology as such, and not
the attractiveness of a product or solution, that should
be the driving force behind innovation, but exclusively
customer value. Only what customers consider valuable
is true value creation. All services must therefore be
customized: configuration, delivery option, usage model,
and cost structure will in future be tailored individually
with the help of digital technology. Every service is
fundamentally scalable and can be flexibly adapted to new
circumstances and paid on a usage basis.

2. Digitalization Enables
Interactive Value Creation
When value creation partners share resources such as
expertise, skills, etc. in a mutually beneficial process, this
is known as “interactive value creation.” This type of
collaboration – enabled by digitalization - is indispensable
for an economy that is optimally geared to customer
needs, beyond mistrust and petty competitiveness. It is
not just about the functionality of the services, but also
about emotion, which has a decisive influence on customer
satisfaction.

3. Everything as a Service –
Discontinuous Value Creation
In contrast to traditional value creation with its relatively
rigid product and service life cycles, the short-cycle/
rapid-fire innovations of the digital world appear to be
discontinuous and disruptive. Digital services can, in
principle, be reinvented within minutes. With increasing
digitalization, this pace of innovation is transferring to
numerous other industrial and economic sectors. Key
digital elements such as Internet platforms or cloud
services enable the adoption of service models for a
large number of areas of value creation, even in nondigital environments, and thus increase efficiency and
profitability. Mastery and control of the digital components
in the value network is thus becoming a decisive
competitive factor.
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4. Service Research as a Motor
for Innovation and Transformation
The system-relevant, citizen-focused service sectors are of
particular importance for Germany as a business location “Dienstleistungswende” not least because they are the
sectors with the highest employment. These include
the everyday areas of mobility, education, media, and
health. When implementing the service revolution, the
transformation of these areas through digital innovations
is, therefore, of particularly importance. Solutions
developed in these areas must ensure that European
social and ecological standards are maintained without
compromising global competitiveness. As Professor
Volker Stich explains:
“This is where service research comes in, identifying
how digital value creation models and processes can
be shaped in line with our values and what service
transformation strategies can be globally successful.
In Germany, in particular, we are well positioned in this

research area, especially concerning the service design
and innovation sectors. I think the most important
research goal is to align the design of innovative
services with the concept of interactive value creation,
which is ever growing in importance.”

There is no doubt that science and academia need to be even
more committed to this objective than so far. However, the
success of the service revolution and of securing Germany’s
competitiveness as a business location are, ultimately,
determined by the adaptive and innovative capabilities of
companies, public institutions, and citizens. Raising people’s
awareness should therefore accompany each and every step
of the transformation process. Visions can only be realized
if they are understood and supported by the citizens. There
is no shortage of cautionary tales about academically well
thought-out concepts that have then failed in reality - and
digitalization is perhaps the most important of all. In terms
of the “service world of tomorrow”, such a failure must not
be repeated.
st · fk

Contact
Professor Dr. Volker Stich
Managing Director
FIR at RWTH Aachen University
Phone: +49 24147705-100
Email: Volker.Stich@fir.rwth-aachen.de
Lennard Holst, M.Sc.
Head of Service Management Department
FIR at RWTH Aachen University
Phone: +49 24147705-206
Email: Lennard.Holst@fir.rwth-aachen.de
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News from the RWTH Aachen Campus

RWTH Establishes the German-Emirati-Institute
in Aachen
RWTH Aachen University is establishing the new
German-Emirati Institute in Germany to promote scientific
and economic exchange between the United Arab Emirates
(UAE) and the Federal Republic of Germany. The cooperation
stems from an exchange between German Chancellor Angela
Merkel and Crown Prince HH Mohamed bin Zayed Al Nahyan
in 2019, during which technology cooperation was agreed,
particularly with a view to Industry 4.0. The new institute,
which will act as a project management organization, is
accordingly called “German-Emirati Institute – Technologies
4.0” (GEI) and is based on the RWTH Aachen campus.

New e.Go CEO since June 2021
e.GO was founded in 2015 by Professor Schuh in
Aachen. The goal was to develop attractive and
particularly durable electric vehicles and eventually
produce them in series. e.GO now has about 400
employees and benefits from a unique network of
research and technology companies at the RWTH
Aachen Campus. Professor Schuh left the start-up
company in June 2021. Ai Vezvaei, confidant of investor
Nazif Destani who joined in 2020, is Schuh’s successor as
e.Go CEO.

“Smart Manufacturing” Practical Circle Offers
Multifaceted Insights

Center Connected Industry Launches a
New Format: TechSessions

The digital practice circle in cooperation with “European 4.0
Transformation Center(E4TC)”-member company 9altitudes
offered insights on 18.05.2021 into various practice-relevant
aspects of digitalization. After an inspirational talk on the
benefits of a holistic IT architecture with the Internet of
Production and insights into roadmapping of transformation
activities, the technical track offered insights into operational
solutions with three presentations. Digital twins in Next.e.GO
production. Mobile SE, AI-based optimization, PTC’s hands-on
demonstration of the end-of-line quality control app, and
Connected Quality showed the importance of data for smart
manufacturing using industrial examples. After a presentation
on the importance of change management for the store floor, two
looks at implemented transformation solutions rounded out the
program. The IoT Connector Box conceptualized in an E4TC Sprint
and implemented in the demonstration factory was presented
by Liebherr.

Concise videos highlight and explain terms, topics and projects
relating to digitization, Industrie4.0 and New Work. The
learning videos start with two videos on the topic of data
science. Together with Deutsche Bahn experts explain data
science from the perspective of theory and practice. Michael
Mielke from Deutsche Bahn explains the process of Data
Science in the first video of the “TechSession”. Center Director
Christian Maasem complements this input in the second video
from a practical perspective: Data Science in manufacturing
companies. The new format was developed within the Center
community together with Deutsche
Bahn as a/ center
UdZ 2-2021
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The first “TechSessions” as well as all future videos of this
format will be published on the center Youtube channel at
regular intervals. We are looking forward to the start of the
series, many more videos and your suggestions for other
possible topics.
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Expert Circle Digital Leadership
Successfully Established

What Companies Today
Must Be Able to Do in
Order to Shape the Future
With the successful implementation of the third Expert Circle, the
Business Transformation department of FIR e. V. at RWTH Aachen
University has established a new discussion format on the topic of
digital leadership. In the meetings, current and future-oriented topics
are examined. Presentations from practice and research create the
basis for exciting discussions.
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T

he current economic, ecological and social
changes demand strategic knowledge and
skills from decision-makers today more than
ever before. The transformation to sustainable
value creation or the disruptive changes in process
chains and modes of operation in the business world,
partly caused and accelerated by the global Corona
pandemic, are examples of the complex and difficult-topredict situations with which executives worldwide are
confronted. Under such unprecedented conditions, it is
elementary to recognize strategically important skills as a
need and to be able to build them up at an early stage. Only
if companies and their executives succeed in successfully
establishing innovations and core competencies, even
in increasingly changing markets, will this be a source
of lasting competitive advantage. The aim of the Expert
Circle is to identify and promote these skills.

this end, key topics are identified together, which are then
discussed in greater depth in individual meetings. In addition,
solutions are developed in joint industry and research
projects.

The Expert Circle Digital Leadership, moderated and
hosted by experts in business transformation, offers the
opportunity for networking in an exclusive atmosphere.
The focus is on the mutual transfer of current research
knowledge and insights from the industry. The format offers
all participants a variety of opportunities for exchange and
discussion of relevant trend topics. In this way, concrete
assistance is passed on that can be directly implemented
in the companies in order to identify trends and build up
the necessary skills to address these trends accordingly. To

From the lively discussions at the first meeting, the topic
“Performance Management 4.0 – Using Objectives and KeyResults to Achieve Transformation Success” became the
defining theme for the follow-up meeting. The turn to new
management concepts ultimately led to the topic of the third
meeting, how the concept of Purpose can be successfully
anchored in companies and not just applied as a buzzword in
company brochures.

The Expert Circle Digital Leadership was successfully
launched in November 2020. The kick-off event focused
on the question of how a transformation of companies
can be strategically designed and how the change can be
implemented. In particular, the role of the executive in the
digital transformation and his or her task of proactively
shaping it were focused on and discussed. The roles, tasks
and characteristics of an innovative manager were discussed.
The concept of “return on transformation” was discussed
and presented for the first time. This approach describes
the success of the transformation and provides a tool for
executives to evaluate the progress of the transformation.

ml · go

Join it now!
The Expert-Circle Digital Leadership will continue to take place quarterly in a digital
format. The addressees of the Expert Circle are executives and transformation leaders
from the industry. Participation in the digital format is free of charge.
Interested parties are cordially invited to contact us if they are interested in
participating in the Expert Circle Digital Leadership.
Contact:
Jonas Müller, FIR e. V. at RWTH Aachen University
Email: ec-dl@fir.rwth-aachen.de
ec-dl.net

UdZ 2-2021 / 19

FOCUS – BEST PRACTICES

How Companies Can Prepare for Future Crises

Value Networks
in Times of
Infection Crises
The COVID-19 pandemic has impressively shown the vulnerabilities
of today’s value networks. Together with the Industrie 4.0 Maturity
Center, the FIR has investigated on behalf of the research advisory
board of the ‘Plattform Industrie 4.0’ how vulnerable today’s value
networks are to crises and which measures serve as preparation
for disruptions. The expertise now published shows potentials and
measures for the design of resilient value networks. Through a
combination of concrete options for action to increase resilience in
the long term and a framework for deriving short-term responses in
the event of a crisis, the expertise supports companies in preparing for
future crises. >
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T

he COVID-19 pandemic demonstrated how dependent
companies are on functioning supply chains
and exposed the vulnerabilities of today’s value
networks: Companies across industries struggled
with curtailments to shutdowns in production, challenges
in importing supply parts, and a declines in new orders. The
global network of producers and suppliers faltered, products
were delivered late or not at all, and economic and private
life came to a standstill. In an empirical analysis, FIR and the
‘Industrie 4.0 Maturity Center’ investigated the vulnerability of
companies to crisis situations using the COVID-19 pandemic as
an example. In the period from mid-November 2020 to midJanuary 2021, companies were able to give their assessment
in a questionnaire study regarding the effects of the COVID-19
pandemic as well as the relevance and current implementation
status of potential measures to increase resilience. The
target group of the questionnaire study was predominantly
manufacturing companies of different industries and sizes.

The results of the study illustrate a high susceptibility of
companies to such crisis situations: Less than 3 percent of
the companies surveyed stated that they had not suffered
any of the disruptive effects queried. The disruptions affect
different areas of the value network. Both company-specific
service production and procurement and sales are affected.
Whereas on the procurement side difficulties can arise in
obtaining input products, a sharp drop or sharp increase
in demand and falling on-time delivery are examples of
disruption effects on the sales side. Within the company,
plant closures or employee absences are possible disruption
effects. Far-reaching consequences such as a production
standstill, short-term plant closures or liquidity bottlenecks,
which occurred in just under half of the companies surveyed,
illustrate that companies are currently inadequately prepared
for such crises and the disruptions they cause.1 These findings
thus illustrate the need for companies to prepare for
disruptions. In addition, it is assumed that the frequency of
disruptions will increase, e.g. due to the increasing number
of extreme weather and environmental events as well as
political instabilities, and that similar epidemics will also
occur more frequently in the future2.

Resilience in Value Networks
Resilience is an important element in ensuring competitiveness
in an uncertain environment. Resilience aims to ensure that,
in the event of a disruption, the network is affected as little as
possible and can quickly return to its original state or a better
one. Resilience thus includes, on the one hand, preventive
measures before a disruption occurs, which ensure that a
company prepares itself as well as possible for potential
disruptions. This is summarized under the term robustness.3

On the other hand, resilience influences the reactions after a
disruption has occurred. The aim here is to recover as quickly as
possible or even to generate competitive advantages from the
changed conditions. This aspect is referred to as agility. To create
robustness, potential changes in the future must be predicted
and resistance to these predicted changes must be developed4.
Possible measures to increase robustness include creating
redundancies, e.g., by using multiple sourcing concepts or
building up capacity reserves. Transparency and speed support
the agility of a company. Creating transparency to perceive
current changes is an essential prerequisite for fast reactions.5
Transparency and speed can be improved through targeted
information exchange and communication, among other things.
The results of the study show potential in building robustness
and agility: Around one in two companies still sees room for
improvement in implementing the necessary capabilities.6
Robustness and agility are implemented in practice with
the help of various measures. In the study, the measures
considered are divided into the fields of action network
design, data integration and Industry 4.0 technologies.
Companies consider collaboration and data exchange with
value creation partners and the implementation of a multiple
sourcing concept to be particularly important. Measures
assigned to the ‘Industry 4.0 technologies’ field of action,
on the other hand, are rated as less relevant. Examples of
measures from this field of action include the use of big data
analytics, artificial intelligence and digital twins. This trend
is also evident with regard to the current implementation
status of the measures (Figure 1, p. 22).
Companies are addressing the resilient design of their value
network and are implementing individual measures. The
focus here is on already familiar methods, such as continuous
supplier evaluation, multiple sourcing or collaboration in the
network. However, there is currently restraint in the use of
new technologies; their use is planned more for the long term.7

Recommendations for Companies
A holistic view of the value network makes it possible to shape
resilience over the long term. This requires strengthening
both robustness and agility. The report identifies options for
action in the three areas of network design, data integration
1

Stich et al., pp. 13 – 15

2

Lund et al. 2020, p. 2; Petersen and Bluth 2020, p. 43

3

Wieland and Wallenburg 2012, p. 890

4

Wieland and Wallenburg 2013, p. 303 et seq.

5

Wieland and Wallenburg 2012, p. 890 et seq.

6

Stich et al. 2021, p. 17

7

Stich et al. 2021, p. 25 – 29
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and Industrie 4.0 technologies that support the targeted
enhancement of resilience. Consideration of entire value
networks and the interdependencies between the various
players is part of the network design field of action. In this
context, companies should, for example, map and analyze
their current network structure and consider resilience as a
design target variable when optimizing the network structure
and cooperation with partners. The recommendations in the
data integration field of action relate to the handling of data.
Building competencies in data management and increasing data
exchange with value creation partners create the foundations
for increasing resilience. In addition, companies should
consider external data in their risk analysis. In the Industrie
4.0 technologies field of action, technologies and their impact
on dealing with disruptions are outlined. For example, digital
data marketplaces strengthen collaboration between value
creation partners; moreover, the use of complex data analyses
leads to improved forecasting capabilities.8
In addition to recommendations for long-term design, shortterm responses during crises are critical to success. For this
purpose, a framework9 has been developed to support the
derivation of short-term response tactics10. Along the three
areas of a value network from a corporate perspective procurement, internal service provision and sales - the
framework highlights response tactics and practical examples

from industry which can be taken in the event of impairment in
one or more of the areas.11
For example, if sales are impaired, the targeted use of the
company’s own core competencies can help to open up new
markets with new products and thus reduce the impact of
disruptions. For example, during the pandemic, Eterna and
Van Laack, among others, converted their production to
manufacture masks12. The trade fair article manufacturer
Schönberg GmbH & Co. produced partitions made of Plexiglas
for retailers instead of display stands and counters and was thus
able to restore its impaired sales13.
Overall, the expertise illustrates the lack of resilience of
companies and their value networks. The options for action
identified can support companies in building resilience. In
addition to the targeted design of the network, the use of
new technologies and the possibilities for data processing and
analysis are particularly important.
lz
8

Stich et al. 2021, pp. 30 – 39

9

Stich et al. 2021, p. 42

10

Stich et al. 2021, p. 41 et seq.

11

Stich et al. 2021, p. 41 et seqq.

12

DPA/LBY 2020, Prokasky 2020

13

WLW (eds.)
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Figure 1: Assess the implementation status of measures to reduce the impact of potential Infection Crises
(Stich et al. 2021, p. 27)
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Figure 2: Framework for deriving response tactics in times of crisis (Stich et al. 2021, p. 42)
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German Demography Award 2021 for LidA
The project ‘LidA - Learning in the digitalized world of work’
is the winner of the German Demography Prize 2021, awarded
by Demographie Netzwerk e. V. (ddn). LidA was awarded in
the category “Opportunities of digitalization”. The content
and goals of the project were presented by Korhan Zeyrek,
commercial manager of Mauser + Co. GmbH, which also
initiated the application for the award as a partner in the
project network. The results presented convinced the jury
with a clear focus on digital learning platforms, the inclusion of
different target groups, the reduction of fears of digitization,
and an overall didactic concept that meets needs. The research
project, which is funded by the Federal Ministry of Education
and Research, is being implemented by a consortium of
scientists and companies. Participants include the International
Performance Research Institute (IPRI), the FIR at RWTH Aachen
University, Databay AG, leifos GmbH, Volkswagen AG, Mauser +
Co. GmbH, TRUMPF GmbH + Co. KG and the Ulm University.
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Change of Head of Department in the Service
Management at FIR
Lennard Holst will take over from Dr. Jana Frank as head of the
Service Management department at FIR in August 2021.

Take Part in the Survey Now:
How Does IT Support Production Planning
and Production Control?
With the PPS survey, we want to gain an insight into the
everyday life of production planners and controllers. The results
are intended to create transparency about the lived tasks and
responsibilities and to identify opportunities for better decision
support by IT systems. The results are intended to create
transparency about the tasks and responsibilities that are lived
and to identify opportunities for better decision support through
IT systems. You are welcome to provide your email address
at the end of the survey to receive the results of the study.

Research Project ‘BlueSAM’ Launched
In the research project ‘BlueSAM’, which started on 01.05.2021,
the FIR together with the Belgian partner Sirris examines
existing IT architectures for the realization of intelligent
products in order to transfer them into a reference architecture.

Consortium meeting has taken Place successfully
The first consortium meeting within the research project
‘KI-LIAS – Artificial Intelligence for Learning Supportive
Industrial Assistance Systems’ was successfully held on
8 July 2021. With respect to the ongoing Corona situation
the partners from industry and research came together in
the digital space. Representatives of the companies and
research institutions reported and discussed the results of the
last months. Since the start of the project, these have been
jointly developed in over 40 workshops with more than 30
participants from 24 different roles. As a result, the project has
already identified 22 use cases for AI applications at the partner
companies. The project meeting was also complemented by an
exciting keynote speech on the topic of “Change Management
in Digital Transformation” (speaker Roman Senderek, FIR)
as well as three workshops on the topics of “Acceptance”,
“Potential Analysis”, and “Competencies & Qualifications”.
Great thanks go to all partner companies and participants for
the good cooperation in the last months. The FIR is looking
forward to the next common steps within the project.

Your opinion is needed!
On behalf of the research advisory board of Acatech's
"Platform Industry 4.0", the FIR is currently conducting a study
on the development, use and monetization of an industrial
database. The aim is to identify measures that contribute to
the better use and monetization of data in industrial companies.
Your participation in the approx. 20-minute survey will help us
to put the results on an even broader basis.As a thank you for
your participation, you will receive an exclusive analysis of the
study results by winter 2021, which will go beyond the
publication in the guide. We would appreciate your
participation by September 30.

Subscribe now to the latest news about the FIR, the Cluster
Smart Logistics and the associated centers on the
RWTH Aachen Campus with the FIR-Flash!
anmeldung.fir.de
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Congress on
Business
Applications
Aachen

Successful Start for “Congress on Business Applications”

Only Those Who Change
Remain Stable

J

une 23rd marked the premiere of the “Congress
on Business Applications Aachen – Solutions for
Production and Logistics” (CBA Aachen) at FIR at
RWTH Aachen University. With an expanded view of
the entire field of business applications, the new trade event
replaces the traditional Aachen ERP Days. The leap to the
next level comes at exactly the right time, as the system
structure in companies is also changing in the course of the
digital transformation. Companies are increasingly relying on
different systems to meet the diverse requirements of order
processing. Questions about the interaction between IT and
processes for value-added end-to-end order processing are
therefore more topical than ever.
More than 150 participants followed presentations and field
reports in the live stream, learned about new technologies,
used the chat to exchange experiences and discussed their
concerns in breakout sessions. Partners presented their
services and solutions, including the Exclusive Partners of CBA
Aachen 2021, Abas Software GmbH and Asseco Solution AG.
Volker Stich, Professor and Managing Director of FIR,
spoke about the digital transformation and its effects
in his introductory keynote speech, thus once again
demonstrating the expansion of content realized with the
new event concept of the CBA Aachen realized contentwise
extension on all operational application systems. The change
takes place on many levels: Purely monolithic systems are
increasingly being replaced by modular system structures
that enable flexible and efficient integration into companies’
individual IT landscapes, the market is no longer dominated
by just a few vendors, and the focus has also changed:
Whereas the focus used to be on the transformable factory
and, at its core, on the design of available resources, today,
in addition to machines and systems, the organizational
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structure, corporate culture and IT are also moving into
the area of consideration. They all have to be integrated in
order to achieve the overriding goal of customer centricity.
Because that’s what it’s all about in the end – absolute
orientation to customer needs is becoming the factor that
determines success. The ADAM® framework developed by FIR
integrates all of the above aspects and aligns the technology
infrastructure with business development. In this way, all
activities derived from ADAM® pay off in terms of customer
benefits and help to deploy suitable technical options.
The importance of an integrating approach was also shown
by best practices for the implementation of order processing
as well as for the organization of system introductions. Gaby
Droll, TÜV-Rheinland GmbH, also referred to this fact in her
presentation title “IT harmonization: technology, people and
processes using the example of Order2Cash”. She considers
it indispensable to prepare employees for changes through
targeted communication and to involve them in the project
from the very beginning. Jens Wulff, Neumann & Esser Group,
also experienced during the digital transformation of his
company that a clear common vision, the early involvement
of those affected and the celebration of visible successes
contribute significantly to the success of the implementation
of business applications. However, it is also important not
to focus on the big picture, but to start at the core of what
is happening first. In their joint project “Intelligent Process
Automation in Purchasing”, Christian Leopoldseder, Asseco
Solutions AG, und Yvonne Ache, Springer Maschinenfabrik
GmbH, identified data quality as well as data and process
understanding as core variables for the success of change
projects, in addition to the elimination of insular thinking.
Today, business applications must be networked in such
a way that information is quickly accessible and supports

FOLLOW-UP REPORT

employees in their decisions - even across company
boundaries. This is becoming more important against
the background of rapidly changing markets with many
unpredictable risks. Transparency, flexibility and functionality
are the key requirements that companies place on business
applications today in view of customer demands and market
changes. According to Volker Stich, a mixture of robust
monolith and modular agility is the best way to successfully
counter potential risks. It provides a stable basis for data and
processes and at the same time takes agile structures into
account.
This was also confirmed by Karsten Sontow, CEO of Trovarit AG,
in his presentation “Operational software landscapes - status quo
and perspectives”. ERP still plays a connecting role today. As a
central hub, the system ensures vertical integration of applications.
Sontow spoke of the “single source of truth”: ERP systems form
the basis for filtering, classifying and passing on data to other
systems and provide semantic information to enable data to be
interpreted correctly. He sees the future of operational software
landscapes - significantly expanded - in the cloud. In addition to
ERP, best-of-breed software, proprietary developments, office
and low-code/no-code applications will contribute to the efficient
regulation of the overall system and increase the added value
of manufacturing companies. This development is influenced
by significant trends such as process mining, cloud computing
and artificial intelligence, which place new demands on the
performance and features of business applications. During the
event, participants were also able to
learn about models and methods for

organizing the order processing process. Together with experts
from the FIR, the Center Integrated Business Applications and the
Institute for Production Technology (wbk) at the Karlsruhe Institute
of Technology (KIT), they discussed questions about change
management in business software projects, the benefits of the
digital twin in production and the need for innovation and research
in production and logistics in interactive breakout sessions.
The day concluded with a panel discussion. Representatives
from associations, companies and system integration discussed
their perspectives on the change of operational software
solutions in a quite controversial way. However, there was also
consensus here on what Volker Stich stated at the beginning of
the day and which was the common thread running through the
entire day: Only those who change remain stable.
After a successful start also the continuation date is already
certain. On June 8 and 9, 2022, everything will again revolve
around digital solutions for production and logistics at
CBA Aachen 2022.
For more information, please visit: cba-aachen.de
rr
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RPAcceptance:

Development of a Change
Management Concept
The focus of the ‘RPAcceptance’ funding project is on employee acceptance of robotic
process automation (RPA) in small and medium-sized enterprises (SMEs). The employees
concerned and their acceptance play a decisive role in the sustainable use of the efficiency
potentials associated with the automation of administrative processes through RPA. The
goals of this research project are the development and experimental validation of a model
that can be used to identify and adequately address the factors that influence employee
acceptance. The resulting design of a change management concept that promotes
acceptance is intended to enable SMEs to gradually introduce their workforce to the use of
RPA and convince them of the benefits. >

R

obotic Process Automation (RPA) has proven
to be an efficiency-increasing automation
technology in companies and makes it possible
to automate large parts of internal administrative
processes through standardized data processing. In
this process, a software bot virtually imitates the work
steps of employees and interacts with existing standard
software across systems just like a human actor1. Various
studies show that companies benefit from different
potentials raised by RPA. Efficiency and time gains are at
the top of the list, closely followed by quality increases,
more comprehensible processes and the optimization
of interfaces2. A showcase example of the successful
application of RPA is Telefónica O2, which in 2015 deployed
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approximately 160 software robots in 500,000 transactions
from 15 core processes. The company was thus able to
automate 35 percent of its internal administration through
RPA3. Companies such as Coca-Cola, Siemens and others
are also exploiting the enormous efficiency potential of
this technology4.

Technology Acceptance as a Success
Factor For RPA Deployment
The workforce involved and its acceptance play a decisive
role in the sustainable exploitation of the potential
associated with the automation of administrative processes
through RPA. Process automation has also undergone
a major transformation in recent years: Where partially
automated systems (e.g., robotic desktop automation)
were used some time ago, processes are now predominantly
processed end-to-end by RPA. In addition, the increased use
of artificial intelligence is contributing to the fact that RPA
will develop in the direction of intelligent systems such as
cognitive process automation (CPA) in the future (Figure 1,
p. 30).

Robotic
Process
Automation

Robotic
Desktop
Automation

Cognitive
ProcessAutomation

Use of Artificial Intelligence

Fully Automated Approaches

Process Complexity

Semi-automated Approach

Degree of automation

Figure 1: Evolutionary stages of process automation (Götzen 2020, p. 3)

Various Types of Cognitive Biases
Inhibit the Use of RPA
Companies face the challenge of ensuring acceptance of
RPA deployment while taking increasing AI into account.
According to a KPMG study, adoption decreases as AI
use increases5. In many companies, it can be seen that
decisions are made on the basis of subjective criteria,
despite the presence of automated insights6. Two specific
influencing factors cause this circumstance: On the one
hand, it is the conscious disregard of the knowledge gained
due to a lack of acceptance of the same and unconscious
prejudices. On the other hand, there are cognitive
distortions, so-called biases, which inhibit the acceptance
of automated decisions. Such biases can occur individually
or in combination in different forms. Lack of acceptance
can be explained, among other things, by managers and
employees overestimating themselves (overconfidence
bias) or by the complexity of automated decision-making7.
Decision-makers are often unaware of how the results
are determined with the help of complex algorithms.
Unconscious influences in the context of RPA also include
an excessive preference for the status quo over change
(status quo bias), an inability to adapt one’s own thoughts
to new evidence and information (conservatism bias), or a
selective perception in which one’s own experiences and
background create ‘tunnel vision’8.
6

PwC 2016, p. 20

7

Sadun et al. 2018, p. 36 et seqq.

8

Sadun et al. 2018, p. 36 et seqq.; Makridakis 1990, p. 35 et seqq.

Approach in the Project
Overcoming the aforementioned hurdles requires a holistic
approach that creates workforce acceptance of RPA. For SMEs,
this is a particularly challenging task due to limited human
and financial resources. For this reason, the RPAcceptance
research project is dedicated to the development of a model
that encompasses the key influencing factors regarding
the acceptance of RPA as well as its Intelligent Technology
characteristics. These influencing factors will be empirically
tested by a questionnaire study, in a behavior-oriented
laboratory experiment and with an online study in order to
develop a validated change management concept. The concept
will include approaches to consider holistic, organizational and
cultural transformation in addition to comprehensive training
concepts. Through collaboration between the FIR and IPRI
institutes and a large number of industry partners, the results
of the research project will be developed with the help of a
concrete process model .
In the first step, the general acceptance of the employees
with regard to different technological manifestations of
RPA will be determined. The interfaces and interactions
between the workforce and the software will then be
identified in order to define the requirements for the humansoftware interaction interfaces. Based on the identified
requirements, the acceptance model between human and
RPA software will be developed as a key deliverable of the
project. A reward-based experiment for validation supports
the research process by motivating the addressed test
subjects with appropriate incentives. Subsequently, training
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concepts for increasing the acceptance of RPA in SMEs will
be developed and tested with the committee accompanying
the project. Throughout the project, the (interim) results will
be transferred for direct application in practice.
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The committee accompanying the project can be expanded at any time and allows companies to participate in
many ways. If you are interested in the topic, are already using RPA or planning to introduce it, or would
like to actively participate, please feel free to contact us. You will benefit from the regular exchange with
the other participants, you can participate in the results early on and use them for your own benefit.
Participation is free of charge and without obligation.
Project title: RPAcceptance
Funding/Promoters: Arbeitsgemeinschaft industrieller Forschungsvereinigungen
“Otto von Guericke” e. V. (AiF)
Funding no.: 21512 N
Research Partners: International Performance Research Institute (IPRI)
Project Partner: 4C Group, SEW-EURODRIVE GmbH & Co. KG, TEN4 Consulting GmbH,
Westaflex Werk GmbH, TRUMPF GmbH & Co. KG, SUBITO AG, noltewerk GmbH & Co. KG,
Möllmann Consulting International, UiPath SRL, Horváth & Partners Management
Consultants AG, exprobico, IPRI
The IGF project 21512 N of the Research Association FIR e. V. at RWTH Aachen University was funded by the
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via the AiF within the framework of the programme for the promotion of joint industrial research (IGF)
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Rafael Götzen, M.Sc.
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Business Transformation
FIR e. V. at RWTH Aachen University
Phone: +49 241 47705-315
Email: Rafael.Goetzen@
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FuturePRO:

First the Check, then the System
The mechanical and plant engineering industry is facing an ever faster changing
business environment. In order to remain competitive in the future, professional project
management is needed to respond to this change. However, especially in SMEs, this is
still mostly done manually with Excel and Outlook. As part of the ‘FuturePro’ research
project, FIR e. V. at RWTH Aachen University and ICM – Institut Chemnitzer Maschinenund Anlagenbau e. V. have developed a self-check for SMEs in the mechanical and plant
engineering sector, on the basis of which an individual guide for implementing a project
management system is generated. >

B

eing able to respond quickly and efficiently to
changes ensures companies’ long-term success.
However, risks that arise in the process also require
active management1. Changes are taking place at
an increasingly rapid pace and are leading to more difficult
framework conditions for companies. Various aspects of these
changes are summarized by the acronym VUCA: volatility,
uncertainty, complexity and ambiguity. In the context of projects,
organizations initiate change processes in order to make the
company fit for the future. Projects are characterized by a set
goal and an end as soon as these goals have been achieved.
Mechanical and plant engineering is particularly affected
by these changes. Innovation cycles are becoming shorter
and shorter and product complexity is increasing due to new
digital components. It is therefore all the more important that
SMEs in this industry also set up their project management
professionally in order to be able to respond to these changes.
s. Arashpour et al. 2017, S. 652
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s. Bahr 2018
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Figure 1: General conditions of a project management
(own presentation according to Alser and Kasperczyk 2008)

s. Hastie u. Wojewoda 2015
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Figure 2: Project management systems examined

Often, SME project management is still based on Outlook and
Excel2. In this respect, they lag well behind the maturity of
project management in large companies3. But which project
management system is best suited for SMEs in mechanical and
plant engineering and which tools can be used? The authors of
the ‘FuturePro’ project investigated precisely this question and
provide SMEs with the appropriate answers in the form of a
self-check and an implementation roadmap generated from it.
The self-check4 enables companies to record their own status
quo and project management requirements on the basis
of 44 questions. The questions take into account various
framework conditions for project management systems
(PMS) (Figure 1). A consortium of 23 companies was involved
in the development and validation of the questions. The
consortium consisted mainly of SMEs from the mechanical
and plant engineering sector, but larger companies and
SMEs from related industries also participated. This helped
to take into account and work out special features of
the target group and differences from other companies.
The respective answers of the companies are then compared
with different PMSs (Figure 2). An algorithm is used to calculate
which PMS best covers the requirements and at the same time
requires the least change to the status quo. In this way, SMEs
receive the PMS that is best suited to their needs. The project
also investigated the extent to which the PMSs considered
are suitable for SMEs at all, or whether the PMS needs to
be adapted specifically for SME needs. The investigations
revealed that the most common PMSs can already meet the
requirements of SMEs today. What is needed, therefore, is
a low-effort implementation and concrete measures for the
successful implementation of established PMS in SMEs.

4

You can find the self check at: futurepro-tool.fir.de
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These measures are provided by a guide (Figure 3, p. 66), which is
generated after the self-check and made available for download
as a PDF. The core element here is the implementation roadmap.
Based on the answers and the selected PMS, this roadmap shows
which of the company’s requirements are met by the PMS and
which are not. In addition, the roadmap lists concrete measures
for successful implementation and also shows which necessary
requirements the company already fulfills. The subsequent
methodological explanation of the PMS supports the procedure
by defining necessary roles and processes and naming the tools

Implementation
Roadmap
Method
Projects
Portfolio
Resource Management
Prioritization
Budget
Risk Management
Figure 3: Contents of the downloadable
individual guide (own presentation)

under consideration. Subsequently, an overview of different
project types provides companies with information on the
aspects that are important for project management: Portfolio
management, resource management, prioritization of tasks,
budget planning and risk management. In addition to a brief
description of the activities in these areas, concrete methods for
carrying out these activities are provided.

The self-check thus offers SMEs in the mechanical and plant
engineering sector in particular the opportunity to analyze
their project management and select a suitable PMS. The guide
provides an individual action plan and far-reaching information
about project management.
sct
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iP4MoVE:

Intelligent Platform for
E-Mobility and Networking
of Energy Information
As part of the research project ‘iP4MoVE’, the FIR wants to conceptualize and develop an
intelligent platform to optimally connect the two sectors mobility and energy for smart
mobility. With the definition of an ideal degree of electrification in load transport, a
fundamental acceptance for electromobility in multimodal logistics chains is to be created.
The focus is on the conceptual design of an intelligent platform for determining the optimal
use of electric vehicles in terms of energy, price and emissions. In this way, the results of the
research project will contribute to making electromobility ecologically and economically viable
and to ensuring sustainable neighborhood development. At the same time, the integration of
renewable energy sources and storage technologies should reduce greenhouse gas emissions.
This focus of this article is the question of the extent to which an expansion or restructuring of
the current charging infrastructure will dynamize the advance of logistical electrification. In
this context, it is important to discuss the hitherto diametrically opposed relationship
between supply and demand with regard to renewable energy sources. How the logistical
requirements influence the design and placement of charging parks is another important
question. >
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“

The kilowatt hour in itself will have no value
in the future. But it will be worth if it is either

„

generated or consumed at the right time
and in the right place.

Ulrich Schmack, Geschäftsführer von Digital Energy Solutions
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“

For the comprehensive transformation process
in the energy transition, we continue to need
innovative ideas and developments”1. For this
reason, neighborhood-based approaches are also
being used today and the concept of “energy
neighborhoods”2 is being tested in various real laboratories.
The aim is the exchange of energy within and between
different quarters3. The consideration of an energy quarter
includes all energy producers and users in a network, such
as buildings or infrastructural facilities, in a certain area
(=quarter). The energy supply of such quarters allows the
intelligent use of potentials for everyone in the energy
network, i.e. producers, consumers and third parties.
Through the energetic interconnection of buildings in a
quarter, there is the possibility to ‘shift’ energies between
these facilities.4 Especially when using renewable energy
sources, supply and demand are often not congruent,
which is why the temporal shift of energy flows has to
be compensated by storing energy. The “Musikerviertel”
energy district in Ettlingen, which is supplied with
97 percent renewable energy, serves as an example
project. It can therefore already be described as a “selfsufficient neighborhood”. In addition, the quarter emits
1,831 tons less CO2 per year5.
With the ramp-up of electromobility in Germany, the
importance of charging infrastructure in the context
of energy quarters is growing. Charging facilities are
among the energy-related facilities and must be able to
be integrated into an energy quarter. To further advance
electromobility in Germany, the simultaneous expansion
of charging infrastructure is essential6. In particular, the
fast-charging infrastructure, which currently accounts for
around 15 percent of the charging infrastructure in Germany
and is a prerequisite for a switch to electromobility in
logistics, is currently not yet sufficiently developed. It is
mainly sufficient in large urban areas7. For this reason,
the German government is having 1,000 charging parks
built by 2023, which will be equipped with fast charging
stations, provide high charging power and thus enable
short charging times.
One solution approach to address the problem of
insufficient charging infrastructure is to consider charging
infrastructure facilities as an integral part of an energy
district. In order to establish such an integrated charging

infrastructure, the spatial and energetic availability must
be ensured above all. For the long-term establishment of
electrically powered trucks, sufficient charging points must
be available at strategically selected locations, such as
main logistics hubs. A combination with rest area facilities
and corresponding service facilities is also conceivable.
In addition, energy availability with a correspondingly
high charging capacity must be ensured. Taking these
two prerequisites into account, it would make sense, for
example, to select a location near regenerative power
plants (e.g., wind farms) and a highway. In order to be
able to make precise statements about opportune main
traffic hubs in NRW, the research project is preceded by an
analysis of highway utilization (mileage, etc.) and nominal
data (average fleet size, etc.) of European logistics service
providers. These findings will then serve as the basis for a
well-founded evaluation of logistical requirements for the
future charging network.
Furthermore, data exchange between the charging point and
the user must be ensured in every situation. In addition to realtime information during the charging process, price, fuel and
general information about the facility must be accessible to
the user. For logistics service providers, it is also fundamental
that this data be integrated into the respective navigation
systems. In addition, there is currently no way to reserve
specific charging points in order to plan a route with an e-truck
in advance. In general, logistics service providers have too little
or no information about the availability of suitable charging
points, which is why route planning with an e-truck is currently
too costly to be considered.
This fundamental lack of transparency in terms of both available
charging power and e-truck charging demand is being addressed
by a platform solution as part of the ‘iP4MoVE’ research project.
In addition to the continuous exchange of data from the mobility
and energy sectors, the platform also offers a reservation
function for charging services - the central prerequisite for
sustainable route planning. In the course of sustainable route
planning, integrated into a transport management system
(TMS), information about available charging services as well
as locations is provided. This information is used to carry
out sensible and to make binding reservations for available
capacities via the platform. This is the only way to make it
possible to use e-trucks in multimodal logistics chains and
to create fundamental acceptance for the electrification of
freight transport. The results described here enable logistics
service providers to plan tours for battery-electric vehicles and
to calculate and reserve the necessary layovers; billing is then
automated. Incidentally, the platform provides further added
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value in view of the planned supply chain law by providing
ecologically relevant key figures.

developing, among other things, an energy simulation model
and an algorithm for sustainable route planning.
kra · js · rt9 · ar6

The research project ‘iP4MoVE’ started on 01.10.2019 and has
a total duration of three years. The consortium is currently

For further information about the research project or the possibilities of participation,
please contact us.
Project title: iP4Move
Funding/Promoters: Europäische Union (EU); Energie Technologie Nachhaltigkeit (ETN)
am Forschungszentrum Jülich im Auftrag des Landes NRW
Funding no.: EFRE-0801707
Associated partners: ARI Motors GmbH, Club of Logistics e. V., Consistency GmbH & Co. KG,
HAVI Logistics GmbH, STAWAG – Stadtwerke Aachen Aktiengesellschaft
Project Partner: AMSIT – Gesellschaft für angewandte Mikrosystemtechnik und
Informationstechnologie mbH, BatterieIngenieure GmbH, Hammer GmbH & Co. KG,
PSI Energy Markets GmbH, PSI Logistics GmbH, smartlab Innovationsgesellschaft mbH
Website: ip4move.fir.de
The research project is funded by the European Regional Development Fund (ERDF.NRW) and the state
Government of North Rhine-Westphalia as part of the ‘Lead Market Competition Mobility & Logistics.
NRW’ under the funding number ERDF-0801707.
Dipl.-Kfm. Andreas Kraut
Project Manager
Production Management
FIR e. V. at RWTH Aachen University
Phone: +49 241 47705-411
Email: Andreas.Kraut@fir.rwth.aachen.de
Sebastian Junglas, M.Sc.
Project Manager
Production Management
FIR e. V. at RWTH Aachen University
Phone: +49 241 47705-404
Email: Sebastian.Junglas@fir.rwth.aachen.de
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PROmining:

Establishment of a Platform
for the Improvement of the
Assets of SMEs in the
German Stone and Earth Industry
The ‘PROmining’ research project, which runs from January 1, 2021 to December 31, 2022, aims
to initiate and expand digitization in the German stone and earth industry. Within the project, a
data-based decision-making basis is to be created for SMEs through the use of a demonstrator
of a platform solution. Across the industry, a lack of data-based decision-making bases has been
identified; most decisions are based on empirical values. Furthermore, it is necessary to optimize
the capacity utilization of the plants with the help of the demonstrator. This is very volatile due to
regional, economic and seasonal fluctuations in demand. The demonstrator is intended to motivate
companies to improve their data management and initiate the transformation process toward a
digital company. >
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S

mall and medium-sized enterprises (SMEs) are the
backbone of German industry. SMEs face a wide range
of challenges, particularly with regard to digitization.
There is currently no general trend toward digitization
in the German stone and earth industry1. There is a large
technological catch-up potential, mainly due to the structure
of the companies2. For the mostly very small companies,
which can only achieve low sales margins as is customary in
the industry, the adaptation of new technologies means a
high entrepreneurial risk3. The transition phase that occurs
when switching to a new software solution inevitably entails
a high level of additional work for the companies. This is often
not manageable for small companies in parallel with their
daily business. The many risk barriers and inhibition thresholds
prevent the adaptation of new technologies and thus the
expansion of digitization within the industry.
A technological innovation and the associated value
creation potential for the industry can be created in the
form of a demonstrator of a platform solution. With the
help of the demonstrator, SMEs in the German stone
and earth industry will be enabled for the first time to
generate knowledge about current capacity utilization and
forecast demand based on internal and external data. The
companies can anticipate rising costs and volatile prices
with greater efficiency and thus act more economically. The
demonstrator provides participating companies with a datadriven decision-making tool that can be easily integrated
into their decision-making and business processes. The
demonstrator creates incentives to optimize the internal
data management in the companies and to initiate a
disruptive digitalization. This induces the first step in the
digital transformation process and lays the foundation for
the transformation to a data-driven company.

for the successful implementation of a data-based platform are
recorded in a structured manner in cooperation with the project
partners. Expert interviews ensure the transition to subsequent
project steps, which focus on the optimization of data
generation and processing in the stone and earth industry. In the
second research year, the concrete elaboration of the required
functions of an operator concept for the PROmining platform
as well as the company-neutral implementation, validation and
testing of the platform demonstrator are envisaged.
The cooperation of FIR e. V. at RWTH Aachen University with
the Institute of Mineral Resources Engineering (MRE) at RWTH
Aachen University takes into account the interdisciplinary
aspect and claim of the research project. The bundling of
FIR’s competencies with regard to digitization and business
transformation and MRE’s comprehensive expertise and
industry knowledge form the basis for comprehensive synergy
effects that enable the development of a well-founded and
validated demonstrator. Already during the project duration, an
intensive transfer of results and exchange of experience with
the industrial partners is planned through various measures.
The committee accompanying the project is always looking
for new participants. They benefit from a regular exchange
between research and industry and the opportunity to help
shape the content of the work, gain early access to the
results produced and can use them in a beneficial way in their
companies.
ml · hb
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DaFuER:

Research Project
for the Increase
the Data Quality
… and what role data fusion plays in this process
With the research project ‘DaFuER’, methods of data fusion for increasing data
quality were to be examined with a view to operational feedback data. Here you
can read the most important results, which are illustrated by the use case in the
demonstration factory in Aachen. >
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C

urrent megatrends such as globalization and
digitization make great demands on manufacturing
companies: Real-time and efficient production
planning and control (PPC) as the basis for sound
and short-term decision-making is one of them.
Necessary conditions for reliable decision-making continue
to be high data quality and application-oriented information
availability. The central challenge in increasing data quality
lies in the investment costs for implementing appropriate
measures. Small and medium-sized enterprises (SMEs) are
particularly affected by a limited ability to invest.
One way to reduce investment costs is to increase the data
quality of a dataset by merging data or combining different
data sources. The research project ‘DaFuER’ took up exactly
this point. The aim was to ensure data quality, especially for
production management and production controlling, by
applying data fusion methods. The project developed a guideline
for the application of data fusion in the context of operational
feedback data, which serves as a decision-making aid for user
companies and developers of operational application systems.

The structure of the guide is based on the model
developed in the research project for the application of
data fusion in the context of operational feedback data.
In a first step, the users define the current use case. They
first determine the most important information needs; this
is done on the basis of an overview showing the information
relevant for PPS. The users select the information that they
consider unreliable due to poor data quality. They determine
the information availability based on the available data. These
are derived from the data sources available to the company.

In the second step, the data sources to be merged are
determined. For each piece of information identified as
relevant, an overview lists potentially related data sources
from which this information can be extracted. Users can thus
assign concrete, available data sources to their information
needs. In addition, they qualitatively determine for each data
source to what extent it fulfills the various data quality criteria.
Based on these quality characteristics, users are able to select
those available data sources for fusion that, complementing
each other, fulfill the data quality characteristics.
Finally, the appropriate methods of data fusion are identified.
Based on a classification of the considered data sources, the
users first developed a morphology to describe a data source
generically. By combining all possible types of data sources or
their morphological characteristics, process-typical errors
during fusion can be derived and error classes can be formed.
During the project, it was determined to what extent a method
for applying data fusion is resistant to a corresponding type of
error. If it is known which data sources are to be fused, it is
possible for the users to derive concrete methods of data
fusion based on this assignment. Those can thus best address
the key challenges in combining the selected data sources.
In order to test the model developed in theory in practical
application, a use case was carried out at the Demonstration
Factory Aachen (DFA), among other things.
The background to this use case was irregularities in the
comparison of start and end times of individual operations of
a laser cutting machine. The existing data quality is currently
inadequate, especially with regard to accuracy, completeness
and up-to-dateness.

Inputs of the start and
stop times of the
operation
Tulip Input

Energy Input

Laser cutting
process

Decibel Input

Database

RTLS Input
Figure 1 : Use Case DFA
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Application of
data fusion

Output of the
results

Bild 2: Ergebnis der Datenfusion (Roll the Dice)

Bild 2: Ergebnis der Datenfusion (Roll the Dice)

Figure 2: Result of the data fusion (Roll the Dice)

The goal of the practical implementation was to improve the
data quality by combining the different information sources
using data fusion methods.
The information need to be optimized was related to the laser
cutting machine operation time. The information availability
consisted of the acquired data from a buzzer, an RTLS sensor,
an Intelligent Sensor Technology, and a complementary
information system. The Intelligent Sensor System included an
energy sensor and a noise sensor. The sensors sent the
“start”and “stop” signals, respectively, when the energy
consumption or noise level exceeded or fell below a certain
threshold. The buzzer sent corresponding signals when the
employee performed manual actions. The RTLS sensor was
able to measure when employees entered or left a predefined
work zone.
In order to select the best possible data fusion method for the
application, it was first necessary to identify potentially
occurring defect classes. For this purpose, the morphological
characteristics of the data sources were combined. Thus, with
regard to the use case, potentially large data volumes, the lack
of possibility to apply mathematical operators, and different
scale levels, among others, could be identified as errors typical
for the process. Based on the analyzed resistances of the data
fusion methods to the collected error classes, the method
categories decision rules, fuzzy logic, and artificial neural
networks were particularly suitable for the fusion of the
collected data in the context of this usecase.

1

The corresponding methods were then tested with respect to
their applicability. Since, based on the manufacturing concept,
the operations on the laser cutting system involved a very large
number of different jobs, methods requiring a large data base
(e.g. artificial neural networks) were excluded. On this basis, a
wide variety of decision rules and a fuzzy logic methodology
were implemented in the aforementioned use case.
Figure 2 shows an evaluation of the generated data using the
data fusion method, more precisely the decision rule, “Roll the
Dice”. Shown are the start and stop times generated using the
aforementioned method for ten different days in the same
time period. In addition, the total order duration over the ten
days as well as mean values and standard deviations of the
start and stop times are shown for comparison purposes.
Thus, for the aforementioned decision rule, the calculated
total job duration is approximately 8 hours and 17 minutes.
Depending on the data fusion method used, different order
durations or mean values and standard deviations result. The
results of the application of further data fusion methods for
this use case can be found on the website of the research
project1.
The research project provided users with two options for the
actual implementation of data fusion: one option is to step
through the process steps of the data fusion application model
using the application guide. An alternative is the free,
interactive online tool created as part of this research project,
which guides and instructs users step-by-step through the topic.

dafuer-tool.fir.de
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The project results make it possible for small and mediumsized enterprises to increase information transparency in the
operational execution of orders. This was achieved by defining
quality requirements in a well-founded and precise manner. In
addition, it was possible to significantly increase data quality
by applying the developed solutions in practice using selected
examples. This simplified the decision-making processes in
production management and production controlling, as well
as for the collection of key figures.
jn
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OKReady:

OKR as an Agile Management
System for SMEs
On April 1, 2021, FIR together with the International Performance Research Institute (IPRI)
started the project ‘OKReady – Development of a concept for the introduction of the
agile management system Objectives and Key Results (OKR) in small and medium-sized
enterprises’, which is funded by the German Federation of Industrial Research Associations
�Otto von Guericke� e. V. The aim of the project is to enable SMEs to successfully introduce
the agile management system OKR in order to achieve corporate goals more quickly and
in a more targeted manner through increased transparency and strengthened employee
commitment. In doing so, the two institutes want to tap into potential benefits and find
answers to the question of how the introduction of OKR can increase the probability of
success of digitization projects. >
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O

the COVID-19 pandemic, companies in Germany
have recognized the urgency of identifying
opportunities for digitization projects to boost
performance within the company. At the same
time, the lack of skilled employees with sufficient
knowledge to bring digitization to all areas of the
company remains the major challenge for small
and medium-sized enterprises. Consequently,
more and more decision-makers:inside want to
transform their companies, drive digitalization,
make their company more attractive to digital-savvy
professionals, and make their management system
more agile and responsive3.

bjectives and Key Results (OKR) is
an operational management system
made famous by Google that improves prioritization capability as well as
communication and transparency in
the company, measures performance in a tangible way and strengthens the commitment of employees in order to support the achievement of
corporate goals1. Small and medium-sized enterprises (SMEs) in particular still rely on traditional
management systems, often in conjunction with
annually conducted target agreements as part of
staff appraisals. The speed and volatility of business development, which many companies now
face, can quickly render medium- and long-term
agreed targets obsolete. The example of economic development during the COVID-19 pandemic
reinforces this trend. Target agreements that are
designed for an entire year hardly do justice to
reality and motivate employees only to a limited
extent. With the agile management system OKR it
is possible to define goals in a transparent and objectively measurable way. This is a way to overcome the challenges of classic management systems
quickly, elegantly and successfully.

In order to successfully initiate and implement
transformation projects, transparent
communication, high motivation of employees
and effective use of resources are required. The
management system used plays a central role here:
OKR has already proven itself as a successful model
at Intel, Google and Facebook and has the potential
to increase the success rate of digitization projects.
At present, however, only a few SMEs in Germany
use OKR, even though this method can help align
the activities of all employees with a common vision
and map corporate goals transparently across
all hierarchical levels. In addition, OKR enables
management to react faster, more flexibly and yet
in a targeted manner to a wide variety of business
developments4.

The Management System
from Silicon Valley:
Economic Opportunities
for German Companies
In German SMEs, four out of five digitization
projects fail. It is true that SMEs often strive to
initiate a large number of pilot projects in the
area of digitization. However, these are often
carried out in isolation, which is why only twenty
percent of projects are successful2. Fueled by
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3

Lindner 2019, p. 37 et seqq.
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Why does our company exist?
Overriding purpose of the company

Purpose

What do we stand for?

Vision

Overriding purpose of the company

What do we want to achieve?

Mission
Strategy

Long-term positioning of the company

How do we go about this in the long term?
Langfristige Maßnahmenkombination

What goals are we focusing on?

Objectives
OKR
Method

Key Results

Target focus for the near future

When have we reached a goal?

Measurability of the goals through characteristic values

How do we achieve a goal?

Tasks

Concrete steps to achieve the goal

Figure 1: Operational connection between the entrepreneurial
target image and the agile management system OKR

Consciously Formulating and
Implementing Goals with OKR
The first part of the OKR management system describes
corporate goals as a completed state in the future, the so-called
objectives. The degree of goal achievement is then objectively
determined with the help of the corresponding, measurable key
results5. Using OKR, a company defines the central goals for
a specific period, typically for one quarter at a time. The shortcycle horizon of the target formulation enables adaptation to
5

Doerr 2018, p. 28 et seq.

6

Creusen et al. 2017, p. 200

6

Creusen et al. 2017, p. 200

a dynamic environment. At the same time, the formulation
of the objectives establishes a direct link with the higherlevel combinations of measures in the strategy. This strategy
transfers the purpose, vision and mission of the company to
the operational level. The structure of the operational levels
is shown in the figure (Figure 1). Such an approach enables
employees to consciously focus on prioritizing short-term
goals in order to consistently pursue the overall purpose of the
company. The specific qualitative goals (objectives) and their
quantitatively measurable core results are forced6. Key-Results
describe the achievement of goals on the basis of measurable
characteristic values, they do not represent a task list. The
achievement of key results is characterized by a high degree of
personal responsibility on the part of the employees, because
teams independently derive specific tasks from them.

UdZ 2-2021 / 47

SPECTRUM – APPLIED RESEARCH

Unfolding the Potential Benefits
of OKR through an SME-specific
Implementation Concept
In order for German SMEs to benefit from OKR, an accessible
and practicable concept for its introduction is necessary. In
the research project ‘OKReady’, OKR is first differentiated
from other management systems. This is followed by the
identification of concrete use cases for OKR deployment.
After a cause-effect analysis of the OKR application on the
specific fields of action of the project implementation, the
influencing factors that determine the project success are
defined. Subsequently, a catalog of measures is developed

in cooperation with the project-supporting committee,
which helps to systematically reduce acceptance-specific
barriers associated with the introduction of OKR. All the
insights gained from the project are finally incorporated
into the development of a company-specific introduction
concept. This concept also includes concrete support for the
selection of a suitable OKR tool. Finally, the qualitative and
quantitative effects of the introduction are transparently
revealed with the help of a before/after analysis based on a
project-accompanying implementation of OKR in companies
of the project-accompanying committee.

If you are interested in the topic of OKR, are currently implementing or already using the OKR method,
please feel free to contact us. The project accompanying committee is always looking for new participants.
You will benefit from a regular exchange with research and industry, can benefit from the results at
an early stage and use them beneficially in your company. Participation is free of charge and without
obligation for you.
Project Title: OKReady
Funding/Promoters: Bundesministerium für Wirtschaft und Energie (BMWi);
Arbeitsgemeinschaft industrieller Forschungsvereinigungen

“Otto von Guericke” e. V. (AiF)
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Project Partner: International Performance Research Institute (IPRI); 3win® Maschinenbau GmbH;
DERICHS u KONERTZ Projektentwicklung GmbH; DigitalWinners GmbH;
doubleYUU GmbH & Co. KG; ESTA Apparatebau GmbH & Co. KG; Metropolitan
Cities MC GmbH; noltewerk GmbH & Co. KG; SMS digital GmbH; Steigenberger
Hotels AG; TOP Mehrwert-Logistik GmbH & Co. KG; WARGITSCH & COMP. AG;
Westaflexwerk GmbH
Website: projekt-okready.de
The IGF project 21740 N of the FIR e. V. research association at RWTH Aachen University is being funded
by the German Federal Ministry for Economic Affairs and Energy (BMWi) via the AiF as part of the program
for the promotion of joint industrial research (IGF) on the basis of a resolution of the German Bundestag.
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PAIRS:

Pandemic and Toilet Paper?
Especially in times of crisis, sovereign supply chains have proven to be essential
in order to be able to guarantee system-relevant processes without disruptions.
However, no two crises are alike. Floods or an economic crisis differ significantly from
a pandemic, so that different political as well as economic measures are required
from the players involved. Nevertheless, crises have one thing in common: early risk
assessment and targeted action are necessary to manage a crisis. In the research
project ‘PAIRS (Privacy-Aware, Intelligent and Resilient CrisiS Management)’, a
cross-domain approach was chosen to identify crisis scenarios and anticipate their
development based on a hybrid AI methodology. In addition, the envisioned servicebased platform supports stakeholders in crisis early warning, crisis monitoring, and
evaluation of response strategies. This will enable them to react quickly to crisis
situations and initiate measures to minimize negative effects. At the same time, the
platform approach enables access to diverse and distributed data sources as well as
interaction and cooperation between different services. >
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T

he past has shown that individual crises such as
pandemics, natural disasters or major political
changes always burden several social, political
and economic areas due to their complexity1. The
consequences permeate all social structures and thus affect
every individual.

Omnipresent is the Corona pandemic, which exemplarily
reveals how well-timed and global supply chains are
negatively affected. One of the reasons for this lies in the
popular principles of lean management. Processes are
designed to be efficient and wasteful.2 As a result, they serve
as exemplary drivers for clocked just-in-time production.
However, the basis for this is a set of stable processes.
The disruption of individual processes is assumed to be
fundamentally surmountable. In “normal” everyday business,
potential disruptions can be repeatedly handled without
major losses. In crises, however, disruptive disturbances
occur that can no longer be managed according to the wellknown principle of “Actio - Reactio”. The unpredictability of
the causes, duration and severity of a crisis make preparation
an ambiguous question of complexity. Predictive and
data-based measures can be used to manage the resulting
obstacles.3
Digital transformation is already generating big data
for this purpose, including in healthcare. This potential
can be processed with increasingly powerful computing
machines and used for intelligent detection of crises 4.
Nevertheless, this is sensitive data that is correctly
not freely accessible. However, there is a further
problem in the concatenation of anonymized data in
the practical implementation of crisis management: In
particular, the lack of a cross-domain ecosystem for crisis
management as well as the lack of data sovereignty and

the corresponding data protection, the few resources in
small and medium-sized enterprises as well as the lack of
integration of proprietary data and closed systems form
the core challenges. 5
The crisis management platform to be developed in the
‘PAIRS’ project should help to successfully overcome
these hurdles in the future. Ensured by a cross-domain
and federated approach, it will serve to identify and
anticipate crisis scenarios on the basis of a hybrid
AI concept (the combination of human and artificial
intelligence) in an iterative learning process. The aim
is to secure the availability of essential resources and
capabilities of companies and their networks and to
sustainably strengthen their marketability. In particular,
the interactions between economic and political actors
will be considered, taking into account data sovereignty
and data security. In the realization of this AI lighthouse
project, more than 25 partners as well as the FIR are already
involved with expertise from production and information
management.
The platform reflects the following cycle: the risk of individual
crisis scenarios, i.e. concrete manifestations of the crisis
event and the general reactions, are specifically assessed
in relation to the trigger of the crisis or to the respective
trouble spot. From this risk assessment and a self-expanding
pool of measures, individual response measures to possible

1

Petersen and Bluth 2020, p. 9

2

Görg et al. 2020, p. 7

3

Stich et al. 2021 , p.

4

Schäfer 2021

5

Stich et al. 2021, p. 35 et seq.

“

There were indeed serious supply chain problems in the first
phase of the pandemic, so we’re talking about April, May roughly.
And that has to do on the one hand with the loss of suppliers
in China and then a few weeks later with the loss of suppliers,
especially in northern Italy. But that didn’t take long, and already
in May and then into the summer, you can talk about a complete
normalization of the supplier structures.”
Gabriel Felbermayr, President of the Kiel Institute for the World Economy
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Bild 1: Schematische Funktionsweise der Plattform (eigene Darstellung)
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Figure 1: Schematic functioning of the platform

crisis situations can be derived, which are subsequently fed
back anonymously into the crisis scenario generator (Figure
1). This results in an iterative precision of the scenarios with
simultaneous continuous adaptation of all response measures.
The resulting information base serves as the best possible
preparation for potential crisis situations and thus increases
the resilience of business locations.
From a user perspective, the PAIRS platform enables
economic and political stakeholders to anticipate
the reciprocal influences of individual measures and
incorporate them into their own decisions. The integration
of reactions to an initial crisis event into specific crisis
scenarios enables dynamic crisis management. By linking
associated IT systems, concrete risks for the individual
players (e.g. economic in the form of supplier default
or political in the form of a sharp rise in insolvencies)
are automatically identified and evaluated. Catalogs of
measures derived from the platform help the players
to select the best possible response strategy. The
selected response measures of the individual actors
are fed anonymously to the PAIRS platform and serve
to detail the current crisis scenarios by identifying the
macroeconomic and political responses available to all
platform participants. This results in an iterative learning
process that takes into account the interactions of all
actors involved. Accordingly, e.g. operators of critical
infrastructures (e.g. energy, health, etc.) as well as political
actors (e.g. government institutions, NGOs, etc.) can
derive and deploy their measures in a targeted manner on
the basis of the specific image of the current and future

crisis situation (taking into account all reactions). This
research project focuses on three use case areas covering a
broad spectrum of critical processes.
1. The use case from the “logistics/production/SCM” area
deals with the challenge that transport requirements
and market structures change within a very short
time in crisis situations. With the PAIRS platform,
companies and logistics service providers can identify
changes in market balance early (e.g., increase in
demand for hygiene supplies), take action (e.g., build
inventory, set up temporary storage locations, assess
the impact on their supply network), analyze the
impact of their initiatives, and monitor the situation
in real time.
2. The use case “healthcare” was chosen because pandemics,
especially in the healthcare sector, can have fatal
consequences for patients (underuse), hospitals (overuse),
and medical device providers. With the help of the results
of the ‘PAIRS’ project, services are to be developed on
the basis of data from hospital information systems that
warn of epidemics at an early stage and in a spatially
differentiated manner and provide the players involved
with concrete input for forward-looking demand planning
for crisis management. This could prevent or at least
mitigate catastrophic effects for the overall population in
the event of a crisis.
3. The “energy” use case addresses a central and critical
infrastructure. Since energy supply has an impact on
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all areas of social and economic life, predicting crisis
scenarios in the energy sector (e.g., concerning the
failure of the power grid) is essential for holistic crisis
control and management.
Overall, the testing of individual use cases in the platform lays
the foundation for their subsequent use in practice.
The presented research project has recently started. In the first
phase of the project, use cases are defined based on analyses of
past crises and corresponding discussions with experts, which
enable the derivation of corresponding requirements for the
PAIRS platform and its services. On this basis, the foundations
of the platform will be developed in the following steps on the
basis of topic areas. First, the core components and interfaces
as well as the architecture of the platform are designed. In the
next topic area, the focus is on developing the data integration
strategies in the form of integration solutions as a basis for data
availability and access rights in the context of data governance.
As a third topic area, the conceptual and technical specification

as well as prototypical implementation of specific and generic
PAIRS AI modules for smart crisis management services as
well as their evaluation within a performance benchmarking
and instantiation on the platforms of the system providers are
considered. In parallel to the prototypical implementation of
the crisis management approaches and their corresponding
functionalities on the basis of the previously named use case
categories, elaborations on the topics of security and data
protection are being developed. Relevant aspects of data
protection and IT security are adequately taken into account by
designing and prototyping individual anonymization concepts
for dynamic data and conducting legal and technical analyses. In
order to ensure a lasting benefit of the PAIRS platform, on the
one hand qualitative and quantitative investigations regarding
the acceptance and benefit evaluation are continuously carried
out in the project. On the other hand, the development of
an exploitation strategy and a business model to ensure
the economic viability and sustainable economic and social
relevance of the PAIRS platform is taking place.
					
jn · ber · lc

The PAIRS research consortium currently consists of twelve funded and more than fifteen associated
project partners. Due to the size of the research area, further associated partners in the research
project are always welcome. As an associated partner, you can basically decide for yourself how
and how often you want to get involved. The advantage in any case is that you have direct access
to the content of the research project and can directly influence the results with your content and
ideas. Are you interested in getting involved? Contact us and talk to us about the research project.
Project Title: PAIRS
Funding/Promoters: Bundesministerium für Wirtschaft und Energie (BMWi);
Deutsches Zentrum für Luft- und Raumfahrt e.V. (DLR)
Funding no.: 01MK21008B
Project Partner: Advaneo GmbH; Fraunhofer-Gesellschaft zur Förderung der angewandten
Forschung e. V. (Fraunhofer IPA); Deutsches Forschungszentrum für Künstliche
Intelligenz GmbH (DFKI); Bundesanstalt Technisches Hilfswerk (THW); Bisping
Medizintechnik GmbH; Lehrstuhl für Rechtsinformatik (Universität des
Saarlandes); Sick AG; Tiplu GmbH; OFFIS e. V. ; IBM Deutschland GmbH; Zenit GmbH;
Supply Chain Innovations GmbH; GEVAG GmbH; Funk Risk Consulting GmbH;
msg DAVID GmbH; ARENA2036 e. V.; BF/M-Bayreuth e. V.; openKONSEQUENZ eG;
International Data Spaces e. V.; IW Consult GmbH; PwC; Deutsche Energie Agentur
GmbH (dena); Stonegarden Technologies; VDI/VDE Innovation + Technik GmbH
Website: pairs.fir.de
The PAIRS project is funded as an AI lighthouse project within the framework of the �Innovation Competition Artificial Intelligence� by the German
Federal Ministry for Economic Affairs and Energy (�Bundesministerium
für Wirtschaft und Energie�, BMWi) via the German Aerospace Center
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Jokim Janßen, M.Sc.
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GALA:

Innovative Learning
and Working in the
Aachen Health Region
In April 2021, an interdisciplinary collaborative project funded by the German Federal
Ministry of Education and Research (BMBF) called ‘GALA – Gesundheitsregion Aachen:
innovativ lernen und arbeiten’ (GALA – Health Region Aachen: Innovative Learning
and Working) started as a project of the REGION.innovativ alliance and a duration of
3 years. The funding program REGION.innovativ supports regional alliances to address
new research and innovation topics and to collaborate with new partners. Several funding
rounds focus on different cross-cutting topics. Specifically, the ‘GALA’ project aims to
develop sector-specific tools and models for work design and competence management,
especially for companies and institutions in the health economics in the Aachen region,
and to disseminate these on a sustainable basis. The focus is on four defined key topics:
Human-Machine-interaction, healthy working, digital collaboration, and agility and
innovation. In order to sustainably anchor the results and make them available, a “Region
Aachen Living Lab Initiative” is being set up to offer visionary concepts for work design
and competence management. >
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W

ork 4.0, automation, demographic change,
the COVID 19 crisis and regional structural
change - they present companies and
institutions in the healthcare industry in
the Aachen region in particular with the complex task
of reorganizing and redesigning learning and working.
Against this backdrop, they are also confronted with
new issues that need to be addressed in greater detail
and to which constructive solutions need to be found.
Specifically, there are four central guiding themes in
which the greatest challenges in the health economicscan
currently be localized: Human-Machine Interaction,
Healthy Working, Digital Collaboration, and Agility
and Innovation.

For these topics, innovative tools and concepts are being
developed, tested and implemented in the two GALA fields
of action Work Design and Competence Management
with the help of a toolbox „Work Design" and a toolbox
“Competence Management”. With the health sector as
the industry of the future, the ‘GALA’ project makes an
important contribution to regional development and
thus actively shapes structural change in the structurally
weak Aachen region. Accordingly, the project is also
accompanied and supported by the institutions MedLife
e. V., digitalHUB Aachen and the City of Aachen, which are
well networked and anchored in the Aachen region, as
associated partners. Figure 1 provides an overview of the
project.

Healthcare Industry as Growth
Engine For Structurally
Weak Regions
As a cross-sector industry, the health economics is highly
relevant, not least against the backdrop of the Corona
crisis and an increasingly aging society, and further growth
figures can be expected in the future1. Nevertheless, an aging
population is also leading to increasing cost pressure in the
sector. Innovative solutions for the care of older people in
particular are one of the key challenges currently facing the
health economics. Personalized medicine and telemedicine,
with the help of innovative information and communication
technologies, open up opportunities to ensure good,
comprehensive care. Medical products from the 3D printing
process will no longer be a rarity, nor will intelligent
implants and surgical robots. The development of nanobased medicines will also continue to advance. In developed
societies in particular, the health economics as a driver of
value creation and employment will therefore increasingly
become an economic growth engine for innovations, both
within the industry and beyond it in other industries or
clusters2. With its high employment potential, the digitized
healthcare industry can make a significant contribution to
the creation, further development and preservation of high-

1

Brandt et al. 2017, p. 54 et seq.

2

Brandt et al. 2017, p. 56 et seq.
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quality jobs in regions. This is also the case in the structurally
weak region of Aachen, which is the focus of the GALA
project, where around one in six employees currently work
in the “inpatient and outpatient care” submarket alone,
and which has to cope with a particularly large economic
structural change as a result of the decision to phase out
lignite in the “Rhenish mining area” at the beginning of 2019.
In the Aachen region alone, 23,000 employees in the lignite
industry, its supplier industries and other related economic
sectors are directly and indirectly affected by this coal
phase-out.

Aachen Health Region at a Glance
With 46 cities and municipalities and a population of more than
1.3 million people, the Aachen region is currently one of six
recognized health regions in North Rhine-Westphalia and has
an innovative strength that is well above the national and state
average. In coping with structural change, the Aachen region is
concentrating on its specific strengths and potential in the sense
of ‘smart specialization’3 on the basis of the guiding principles
of ‘identifying strengths, bundling activities and exploiting
opportunities’. Innovative companies are increasingly integrated
into regional structural policy. The health economy was identified
in the economic study of the Aachen region from 20204 as one
of six lead markets in the region, along with the information and
communications industry, education and research, production
technology and materials, mobility as well as logistics and
energy, water and waste management. Specifically, this lead
market includes inpatient and outpatient care, insurance and
administration, manufacturing of pharmaceutical and medical
(technical) products, and trade. With approximately 82,000
employees in 2019, the healthcare and life science sector is the
lead market with the highest number of employees in the Aachen
region. This means that almost one in five workers is employed
in this sector. The lead market accounts for 18.7 percent of the
employees in the Aachen region and for 14.0 percent of the
number of companies. The share of turnover of the lead market
in the economy of the Aachen region, however, is relatively low at
5.3 percent. Due to demographic change and the associated
changes, it can be assumed that the healthcare industry in the
Aachen region will continue to grow. The extraordinary density
of companies and research institutions in the Aachen region are
the drivers here. As part of the RWTH Aachen Campus project, for
example, research is being conducted in the Biomedical Engineering
Cluster on clinical and experimental imaging, image-guided therapy,
intelligent implants, personal healthcare, biohybrid systems and
pharmaceutical product development. Closely associated with
the cluster are the Institute for Applied Medical Technology at
RWTH Aachen University, the Helmholtz Institute for Biomedical
3

Arndt et al. 2020

4

Arndt et al. 2020

Engineering and the Philips GmbH Chair for Medical Information
Technology (MedIT) there. The Institute for Neuroscience and
Medicine at the Jülich Research Center completes the lead
market-related research landscape. Driving forward networking
between clinics, medical and medical technology producers,
and the broad-based science and research institutions is
the task of the regional industry association MedLife e. V.,
which supports the joint project ‘GALA’ as an associated partner.
Overall, it is therefore clear that the Aachen healthcare region is
characterized by a high number of knowledge-intensive companies
as well as research institutions and produces particularly high
innovation potential.

4 GALA Guiding Themes
Specifically, the ‘GALA’ project focuses on the four guiding
themes of human-machine interaction, healthy working,
digital collaboration, and agility and innovation, which are
explained in more detail below:
Human-Machine Interaction: it determines the
way in which people and machines communicate,
cooperate and/or collaborate directly with each other,
but also the interaction and collaboration between
people independent of location and time. An interface
determines how humans transmit their instructions
to the machine and in what form the machine
executes these instructions and outputs the results.
Depending on the information inputs and outputs, the
information transmission in human-machine systems
differs and so does the interaction. For example,
machines typically output information via visual,
auditory, and/or haptic displays that a human picks
up via sensory modalities. The recorded information
is processed in the next step with the aim of making
a decision.
In the wake of digitalization and automation, the
development of human-machine interaction is an
important component in the healthcare industry.
Personal assistance systems that communicate with
humans via speech and, for example, help on the Internet
in the search for therapy suggestions or the explanation
of clinical pictures are already being developed. The
recording of human gestures and the subsequent
interpretation are also being researched and tested in
science.
Healthy working: Healthy working is of central
importance for a growing number of employees
in the healthcare industry. Only if they are able to
perform their work effectively while learning to reduce
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stress and manage their own limited resources is it
possible to maintain employment and performance
into old age. The World Health Organization (WHO)
defines health as “a state(s) of complete physical,
mental and social well-being and not merely the
absence of disease or infirmity5”. In scientific terms,
the goal of “healthy work” is primarily to be located
in the discipline of occupational science6. In the core
definition of work science social compatibility,
satisfaction
and
personality
development,
reasonableness and freedom from impairment,
executability as well as harmlessness and tolerability
are defined as evaluation criteria of work. With regard
to the aspect of personality development, Rau 7
cautions that it is unclear exactly what about
personality is to be developed and suggests using the
criteria of health-friendliness and learning-friendliness
instead. The author also refers to findings on a positive
effect of learning opportunities at work on health.
For the health of the working humans thus goals
result for the avoidance of negative conditions
(damage, impairments) and goals for the reaching
of positive conditions (satisfaction, health). Such
design measures, however, have hardly arrived in the
health care industry so far or are not used very
broadly. Thus, work in the Aachen region’s healthcare
industry needs to be designed to better match
employees’ goals, strengths, and passions, while
ensuring that they remain healthy. Furthermore, new
ways to improve interaction as well as the use of
technologies for better working conditions are
necessary steps to put the image of the industry as
well as the appreciation of these services in a new
light.
Digital collaboration: Collaboration in and between
work groups from different departments, locations
or countries as deliberate activities based on the
division of labor, i.e. carried out by several people,
with a common goal are essential moments of
everyday life in many organizations, often
determining their success or failure.8 Teambased work structures, forms of cooperation and
resulting collaborative learning and work processes are
associated
with
positive
effects
(e.g.
innovations9) and are already addressed in the scientific
approach of collaboration productivity as a form of
productivity enhancement in companies. Specifically,

collaboration productivity10 is about the optimal
support of collaboration within and between teams.
In technical terms, high-resolution access to data in
real time is made possible with simultaneous relief
from routine tasks and information searches through
a variety of digital work and information tools. In
human and organizational terms, communication
and collaboration between people will be of key
importance. The predicted increases in productivity in
the indirect areas are considerable. Nowadays, many
problems, especially more complex ones, can only
be solved through close and successful knowledgebased collaboration between employees. Behind this
is the realization that collaboration creates synergy
effects that allow demanding work tasks to be
tackled effectively and managed cost-efficiently.
Agility and innovation: Agility is seen as a central
lever for overcoming the challenges of digital
transformation and implementing innovations12. The
need for agility is often postulated by characterizing
the world as VUCA (volatile, uncertain, complex,
ambiguous). Agility generally refers to the ability to
move quickly and easily, as well as to think quickly,
derive conclusions, as well as translate immediately
into immediate action13. In this sense, “agile” means
the immediate action itself as well as the ability to
react at any time and immediately. Accordingly, an
agile person is skilled and agile, which can refer to
physical, cognitive, and mental abilities alike. With
the concept of organizational agility, such basic
ideas are transferred to organizations or companies.
Organizational agility is then understood as the
ability to react both reactively and anticipatively to
environmental
requirements
(e.g.,
market,
customers) by means of innovative and learningbased procedures. In particular, this refers to the
ability to identify changes and future opportunities
in a highly turbulent corporate environment14. Team
agility, in turn, is the ability to rapidly change team
behavior in response to customer or stakeholder needs,
market or technology requirements. It is clear that the
agility concept is already by definition associated with
positive outcomes related to innovation, among
other things. The hype that the concept of agility is
currently experiencing is thus based less on an
empirical foundation or statements about the extent
to which the positive adaptation and innovation

5

WHO 1946/2020

10

Schuh and Potente 2014

6

Luczak u. Volpert 1987

11

s. Schuh et al. 2013

7

Rau 2004, p. 182 et seq.

12

Worley et al. 2014

8

Leimeister 2014

13

Puckett and Neubauer 2018

9

Schrage 1990

14

Felipe et al. 2016
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services can actually be implemented with an impact
on success.15

GALA Fields of Action
Innovative tools and concepts are being developed,
tested and implemented for the four key topics in the
two fields of action of work design and competence
management, and in this way the regional development of
the structurally weak Aachen region is being sustainably
promoted. In line with these guiding themes and fields of
action, the GALA project is looking into questions such as
how the interaction between humans and machines can be
optimized for the benefit of employees, how the stresses
and strains of work in the healthcare industry can be
reduced, for example, through supportive digital assistance
and corresponding work organization measures, how
digital collaboration can lead to an increase in efficiency
and create synergies, and which concrete measures can
be used to promote agility and innovation. In this context,
the GALA project is taking an innovative approach: Against
the background of the shortage of skilled workers, it is
intended to develop and test guidelines and qualification
modules for international resource management in the
healthcare industry in the Aachen region. For example, the
Federal Minister of Health, Jens Spahn, already courted
Mexican nursing staff in September 2019 and paved the
bureaucratic way with a declaration of intent, according to
which their entry into Germany will be facilitated, among
other things, by accelerating the recognition and visa
procedures. Its international recruitment concept calls for
Mexican trainees to learn about the German health care
system and promote working as nurses in Germany upon
their return to Mexico.16

Procedure and Utilization of Results

the background of current developments surrounding the
Corona crisis. From this, conclusions can be drawn for the risk
management of the region against future crises. Furthermore,
concrete needs analyses will be carried out in the participating
companies and design measures will be derived. Based on
this, a toolbox “work design” will be developed for the
Aachen health region. The experiences will be compiled in
prototypical case studies and implemented in pilot projects. In
addition, based on the findings, future-oriented differentiated
qualification contents with reference to the four GALA
guiding themes will be conceptualized, developed and
tested in a toolbox qualification. If the project is successfully
implemented, proven solutions for the future of work in the
health economy of the Aachen region will act as a beacon for
work design and competence management on companies
and thus trigger a sustainable transformation of learning and
work. The “Aachen Region Living Lab Initiative” is intended
to support this as an ongoing initiative. National as well as
international facets beyond the Aachen region in the form of
conferences, the internationalization of educational products,
the relief of the health care system or the development
and testing of guidelines and qualification modules for an
international resource management in the health care industry
of the Aachen region are further synergy effects of GALA.

Kick-off Event and 1st Meeting
already Successfully Completed
On April 27, 2021, the digital kick-off meeting of the project took
place with all partners via the platform Zoom. In mid-June 2021,
the GALA team successfully passed its first milestone. In midJune 2021, the GALA team successfully passed its first milestone,
this time in an innovative environment: In the 3D learning and
working environment of TriCAT spaces, all partners and the
PTKA Karlsruhe came together to inform about the work done
so far, to deepen the exchange and to gain new ideas for the
further project activities.

In addition to document analyses of sector reports,
occupational statistics, Literatur and technical innovations on
the four GALA guiding themes, an analysis of the strengths
and weaknesses of the Aachen health region will be carried
out at the beginning of the collaborative project against

15

s. Weibler and Endres 2020
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Further Course of the Project
In the further course of the project, the task is to find answers
to the outlined challenges in the health care industry as well
as to derive suitable work design measures and develop
qualification offers. The aim is to further strengthen
the regional healthcare industry, to promote regional

development and, closely related to this, to anchor the ideas
of New Work, which have been increasingly implemented in
companies outside the healthcare industry in the recent past,
in the healthcare industry as well. In addition, the exchange
with the other support programs of REGION.innovativ will be
intensified in order to create further synergy effects.
se · mg
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FLEMING:

The World is Becoming
E-Mobile – How Loaded
Distribution Grids
Nevertheless Remain Stable
Renewable energies and electromobility already have a significant impact on the stability
of the electricity distribution grid in Germany. With the continuous expansion of renewable
energies and the increasing number of battery-powered electric vehicles, this trend
will intensify. This will lead to higher stress on components, especially in the distribution
grid. In order to ensure grid stability, distribution grid operators must be able to monitor
the condition of the components and remedy impending faults in advance by means of
forecasts. An information logistics concept developed as part of the ‘FLEMING’ project lays
the foundation for the realization of predictive maintenance for these components, which
can also be easily integrated into the distribution grid operators’ existing systems. >

T

he focus of German climate and energy policy is
both on a massive and area-wide integration of
renewable energy generation plants1 and on the
integration of charging stations for e-mobility
into the existing power grid. The resulting numerous load
fluctuations2, e.g., due to decentralized solar plants, as
well as the temporally and spatially concentrated energy
demand due to charging infrastructure (e-mobility) lead to a
very large load on electrical equipment and components, up
to and including their overload, for example, on switchgear.
In order to achieve the goals of the energy and mobility
transition while maintaining the same quality of supply, grid
operators need an improved understanding of the current
status and impending failures of components. At the same
time, grid operators, and in particular distribution grid
operators, are under increasing efficiency and cost pressure.
The goal of the FLEMING research project is therefore
to enable continuous function monitoring through
increased sensor deployment in distribution grid
assets coupled with the use of artificial intelligence
(AI) methods. Continuous function monitoring enables

1

Renn and Marshall 2016, p. 224; Schiffer 2019, p. 145 – 147

2

Bundesnetzagentur 2019, p. 28; Goop et al. 2016, p. 273
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grid operators to maintain supply quality despite
increasing efficiency and cost pressures. The project thus
contributes to a successful energy and mobility transition
in Germany.
The majority of distribution grid operators already work
with various information systems to digitally capture
and process the available data. The differences in the
systems and applications used, as well as their range of
functions, vary greatly between the various distribution
grid operators. In addition, there are legal and regulatory
requirements for the supply security with various
processes and procedures that must be observed.
Continuous function monitoring must therefore be
designed to take the different system environment
and regulations into account. As part of the project,
workshops were held with distribution grid operators
and their processes, procedures, applications and
information systems were recorded in order to identify
the framework conditions and relevant requirements.
After recording the status quo, the results of the
workshops were presented in use case diagrams and an

information logistics concept and validated in further
workshops with the distribution grid operators. The
resulting information logistics concept is the starting
point for the design of relevant developments for the
realization of the continuous function monitoring.

Switchgear Management in Distribution
Grids by Grid Operators
Grid operators take different approaches to grid and
equipment maintenance, depending on factors such
as the region or size of the grid and the placement of
the equipment. Most operators rely on the preventive
maintenance strategy and perform maintenance work
according to a set schedule. High expenses due to the
physical deployment of personnel at the plant locations
are the result here. In addition, operators send their staff
to inspect the equipment on a fixed route to perform a
manual assessment of the condition of all the equipment
using infrared cameras. For regular maintenance, the

technicians travel along a fixed route. They then have
infrared measuring devices with them for the inspection.
This route planning means that the technicians only have
standard equipment and a small number of spare parts
in their vehicles. As a result, it is possible that not all the
parts needed to perform the maintenance are available.

Environmental factors also contribute to unexpected
equipment failures. Plants near canola fields, for
example, tend to fail more frequently and more quickly
than others, making them more maintenance-intensive
and costly. To address such issues, some operators are
already moving to use a variety of maintenance strategies.
For example, they have accumulated enough knowledge
within the organization about the robustness of assets
and try to operate them until close to the point of failure.
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Roles

Information Systems

Urbanist

Geographic Information System
(GIS)

Technical planner

Enterprise Resource Planning
System (ERP)

Foreman

Data Information System (DIS)

Installation technician

-

Grid control center employee

-

Table 1: Overview of roles and information systems used

None of the surveyed grid operators have permanent condition
monitoring in combination with a predictive maintenance
application.

Results of the interviews and development of
use case diagrams.
To obtain a holistic view of the interaction of switchgear
operators, the processes along the life cycle were recorded:
From installation to operation and maintenance to disassembly,
the relevant roles, systems, tasks and information were
documented (Table 1).
The processes and findings were systematized in use cases and
use case diagrams. These were then reviewed and validated within
the project consortium and by the grid operators. The foreman
received a fault report and a corresponding task in a data information
system (DIS for short) to investigate this fault. For example, the
�Incident Management�use case was discussed in detail. A foreman
usually forms a team with an installer, and both are responsible for
investigating the fault. This includes fault classification to report the
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origin of the incident if a fault is found. Once the fault is
identified, the installer performs the repair. To do this,
the installation technician must take material from the
company’s warehouse. Material handling is usually
documented in an enterprise resource planning (ERP)
system to accurately count the material and allocate
the costs incurred. Carrying out the repair also involves
creating a repair log. Since most switchgears are not
yet connected to the Internet, the installer should
not only document the repair activities, but also add
additional information, such as the apparent condition
and cleanliness of the switchgear, as well as the
switching numbers. In addition to the use case shown,
other use cases such as �operation and monitoring,�
�maintenance,� and �plant replacement� were
developed as part of the project to provide a holistic
view of the relevant use cases for distribution grid
operators.

Derivation of an information
logistics concept
Based on the use cases, an information logistics
concept was then derived that visualizes the
data flows between actors and databases. The
information logistics concept illustrates the
data flow for the previously described use case
�incident management�. Static and some variable
data of the plant are usually stored in a geographic
information system and a data information system.
Grid monitoring (usually voltage and current
measurement at specific measuring points) allows
the grid control center to isolate certain types
of faults to regions. If a disturbance is measured
and identified in the grid, the foreman receives
notification of the grid disturbance from the grid
control center �on demand,� i.e., the grid control
center transmits this information to the foreman
(�data push�). Necessary information, such as

geographic data to direct a repair team to the job site, is
pulled �on demand� from the geographic information
system and forwarded to the industrial technician or, as
previously mentioned, the installer, along with a repair
order. The captured repair and maintenance data is
collected and stored digitally in a data information system.
As already described, this information logistics concept will be

used in the further course of the design to develop a concept
for the integration of function monitoring and to integrate
it into the existing data flows. The visualization supports
the identification of the demand-driven information flows.
In addition, the required functionalities can be discussed
and detailed on this basis in order to ultimately meet the
requirements of the users (grid operators).
brm
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